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EDITORIAL PREFACE

The aim of the Treatise on Invertebrate
Paleontology, as originally conceived and
consistently pursued, is to present the most
comprehensive and authoritative, yet com-
pact statement of knowledge concerning in-
vertebrate fossil groups that can be formu-
lated by cotlaboration of competent special-
ists in secking to organize what has been
learned of this subject up to the mid-point
of the present century. Such work has value
in providing a most useful summary of the
collective results of multitudinous investi-
gations and thus should constitute an in-
dispensable text and reference book for all
persons who wish to know about remains
of inveriebrate organisms preserved in rocks
of the earth’s crust, This applies to neo-
zoologists as well as paleozoologists and to
beginners in study of fossils as well as to
thoroughly trained, long-experienced pro-
fessional workers, including teachers, strati-
graphical geologists, and individuals en-
gaged in research on fossil invertebrates.
The making of a reasonably complete in-
ventory of present knowledge of inverte-
brate paleontology may be expected to yield
needed foundation for future research and
it is hoped that the Treatise will serve this
end.

The Treatite is divided into parts which
bear index letters, each except the initial
and concluding ones being defined to in-
clude designated groups of invertebrares,
The chief purpose of this arrangement is to
provide for independence of the several
parts as regards date of publication, because
it is judged desirable to print and distribute
each segment as soon as possible after it is
ready for press. Pages in each part will bear
the assigned index letter joined with num-
bers beginning with 1 and running consecu-
tively to the end of the part. When the parts
ultimately are assembled into velumes, no
renumbering of pages and figures is re-
quired.

The outline of subjects to be treated in
connection with each large group of in-
vertebrates includes (1) description of mor-
phological features, with special reference
to hard parts, (2) ontogeny, (3) classifica-
tion, (4) geological distribution, (5) evolu-
tionary trends and phylegeny, and (6) sys-
tematic description of genera, subgenera,

ix

and higher taxonomic units. In general,
paleoecological aspects of study are omitted
or little emphasized because comprehensive
treatment of this subject is being undertaken
in a separate work, prepared under auspices
of a committee of the United States Na-
tional Research Council. A selected list of
references is furnished in each part of the
Treatise.

Features of style in the taxonomic por-
tions of this work have been fixed by the
Editor with aid furnished by advice from
the Joint Committee on Invertebrate Paleon-
tology representing the societies which have
undertaken to sponsor the Treasise. It is the
Editor’s responsibility to consult with au-
thors and co-ordinate their work, seeing that
manuscript properly incorporates features of
adopted style, Especially he has been called
on to formulate policies in respect to many
questions of nomenclature and procedure.
The subject of family and subfamily names
is reviewed briefly in a following section
of this preface, and features of Treatise
style in generic descriptions are explained,

A generous grant of $35,000 has been
made by the Geological Society of America
for the purpose of preparing Treatise illus-
trations. Administratien of expenditures has
been in charge of the Editer and most of
the work by photographers and artists has
been done under his direction at the Uni-
versity of Kansas, but sizable parts of this

program have also been carried forward in
Washington and London.

FORM OF ZOOLOGICAL NAMES

Many questions arise in connection with
the form of zoological names. These include
such matters as adherence to stipulations
concerning Latin or Latinized nature of
words accepted as zoological names, gender
of generic and subgeneric names, nomi-
native or adjectival form of specific names,
required endings for some family-group
names, and numerous others. Regulation
extends to capitalization, treatment of par-
ticles belonging to modern patronymics, use
of neo-Latin letters, and approved methods
for converting diacritical marks. The mag-
nitude and complexities of nomenclature
problems surely are enough to warrant the



complaint of those who hold that zoology
is the study of animals rather than of names
applied to them,

CLASSIFICATION OF ZOOLOGICAL
NAMES

In accordance with the “Copenhagen
Decisions on Zoological Nomenclature”
(London, 135 p., 1953}, zoological names
may be classified usefully in various ways.
The subject is summarized here with intro-
duction of designations for some categories
which the Treatise proposes to distinguish
in systematic parts of the text for the pur-
pose of giving readers comprchension of
the nature of various names together with
authorship and dates attributed to them.

CO-ORDINATE NAMES OF TAXA GROUPS

Five groups of different-rank taxonomic
units (termed faxs, sing., taxom) are dis-
criminated, within each of which names are
treated as co-ordinate, being transferrable
fram one category to ancther without
change of authorship or date. These are:
(1) Species Group (subspecies, species};
(2) Genus Group (subgenus, genus); (3)
Family Group (tribe, subfamily, family,
superfamily); (4) Order/Class Group (sub-
order, order, subclass, class); and (5) Phy-
lum Group (subphylum, phylum). In the
first 3 of these groups, but not others, the
author of the first-published valid name for
any taxon is held to be the author of all
other taxa in the group which are based on
the same nominate type and the date of
publication for purposes of priority is that
of the first-published name. Thus, if author
A in 1800 introduces the family name X-
idae to include 3 genera, one of which is
X-us; and if author B in 1850 divides the
20 genera then included in X-idae into sub-
families called X-inae and Y-inae; and if
author C in 1950 combines X-idae with
other later-formed families to make a super-
family X-acea (or X-oidea, X-icae, etc.};
the author of X-inae, X-idae and X-acea is
A, 1800, under the Rules. Because tax-
onomic concepts introduced by authors B
and C along with appropriate names surely
are not attributable to author A, some
means of recording responsibility of B and
C are needed. This is discussed later in
explaining proposed use of “nom. srand”

The co-ordinate status of zoological
names belonging to the species group is
stipulated in Art. 11 of the present Rules;
genus group in Art, 6 of the present Rules;
family group in paragraph 46 of the Copen-
hagen Decisions; order/class group and
phylum group in paragraphs 65 and 66 of
the Copenhagen Decisions.

ORIGINAL AND SUBSEQUENT FORMS OF
NAMES

Zoological names may be classified accord-
ing to form (spelling) given in original
publication and employed by subsequent
authors. In one group are names which are
entirely identical in original and subsequent
usage, Another group comprises names
which include with the original sub-
sequently published variants of one sort or
another. In this second group, it is import-
ant to distinguish names which are inad-
vertent changes from those constituting
intentional emendations, for they have quite
different status in nomenclature. Also,
among intentional emendations, some are
acceptable and some quite unacceptable
under the Rules.

VALID AND INVALID NAMES

Valid names. A valid zoological name is
one that conforms to all mandatory provis-
ions of the Rules (Copenhagen Decisions,
p. 43-57) but names of this group are divis-
ible into subgroups as follows: (1) “inviol-
ate names,” which as originally published
not only meet all mandatory requircments
of the Rules but are not subject to any sort
of alteration (most generic and subgeneric
names); (2) “perfect names,” which as they
appear in original publication (with or
without precise duplication by subsequent
authors) meet all mandatory requirements
and need mo correction of any kind but
which nevertheless are legally alterable
under present Rules (as in changing the
form of ending of a published class/order-
group name); (3) “imperfect names,”
which as originally published and with or
without subsequent duplication meet mand-
atory requirements but contain defects such
as incorrect gender of an adjectival specific
name (for example, Spironema recta in-
stead of Spiromema rectum) or incorrect
stem or form of ending of a family-group
name {for example, Spironemidae instead



of Spironematidae); (4) “iransferred
names,” which are derived by valid emend-
ation from either of the 2nd or 3rd sub-
groups or from a pre-existing transferred
name (as illustrated by change of a family-
group name from -inae to -idac or making
of a superfamily name); (5) “improved
names,” which include necessary as well as
somewhat arbitrarily made emendations
allowable under the Rules for taxonomic
categortes not now covered by regulations
as to name form and alterations that are
distinct from changes that distinguish the
4th subgroup (including names derived
from the 2nd and 3rd subgroups and possi-
bly some alterations of 4th subgroup
names). In addition, some zoological names
included among those recognized as valid
are classifiable in special categories, while
at the same time belonging to one or more
of the above-listed subgroups. These chiefly
include (7) “substitute names,” introduced
to replace invalid names such as junior
homonyms; and (8) "conserved names,”
which are names that would have to be re-
jected by application of the Rules except for
saving them in their original or an altered
spelling by action of the International Com-
mission on Zoological Nomenclature in ex-
ercising its plenary powers to this end,
Whenever a name requires replacement, any
individual may publish a2 “new name” for
it and the first one so introduced has pri-
ority over any others; since newness is tem-
porary and relative, the replacement desig-
nation is better called substitute name rather
than new name. Whenever it is considered
desirable to save for usage an otherwise
necessarily rejectable name, an individual
cannot by himself accomplish the preserva-
tion, except by unchallenged action taken
in accordance with certain provisions of the
Copenhagen Decisions; otherwise he must
seek validation through ICZN.

It is useful for convenience and brevity
of distinction in recording these subgroups
of valid zoological names to introduce Latin
designations, following the pattern of
nomen nudum, nomen novum, etc. Accord-
ingly, the subgroups are (1) nomina inviol-
ata (sing., momen inviolatum, abbr., nom.
inviol.}; (2) nomina perfecta (sing., nomen
perfectum, abbr., nom. perf.); (3) nomina
imperfecta  (sing., nomen imperfectum,

abbr., nom. imperf.); (4) noming translata
(sing., nomen transiatum, abbr., nom.
transl.); (5) nomina correcta (sing., nomen
correctum, abbr., rom. correct.}; (6) nom-
ina substituta (sing., nomen substitutum,
abbr., nom. subst.y; (7) nomina conservata
(sing., momen conservatum, abbr., mom.
consery.).

Invalid names. Invalid zoological names
consisting of originally published names
that fail to comply with mandatory pro-
visions of the Rules and consisting of inad-
vertent changes in spelling of names have
no status in nomenclature, They are not
available as replacement names and they
do not preoccupy for purposes of the Law
of Homonomy. In addition to nomen
nudum, invalid names may be distinguished
as follows: (1) “denied names,” which con-
sist of originally published names (with or
without subsequent duplication) that do
not meet mandatory requirements of the
Rules; (2) “null names,” which comprise
unintentional alterations of names; and (3)
“wvain or void names,” which consist of in-
valid emendations of previously published
valid or invalid names. Void names do have
status in nomenclature, being classified as
junior synonyms of valid names.

Proposed Latin designations for the indi-
cated kinds of invalid names are as follows:
(1) nomina negata (sing., nomen negatum,
abbr., nom. neg.); (2) nomina nulla (sing.,
nomen nullum, abbr., mom, null); (3)
nemina vana (sing., nomen vanum, abbr.,
nom. van.}. It is desirable in the Treatise
to identify invalid names, particularly in
view of the fact that many of these names
(nom. neg., nom null) have been con-
sidered incorrectly to be junior objective
synonyms (like mom. wan.), which have
status in nomenclature,

SUMMARY OF NAME CLASSES

Partly because only in such publications
as the Treatise is special attention to classes
of zoological names called for and partly
because new designations are now intro-
duced as means of recording distinctions
explicitly as well as compactly, a summary
may be useful. In the following tabulation
valid classes of names are indicated in bold-
face type, whereas invalid ones are printed
in italics,



Definitions of Name Classes
nomen conservatum {nom. conserv.). Name othet-
wise unacceptable under application of the Rules
which is made valid, either with original or
altered spelling, through procedures specified by
the Copenhagen Decisions or by action of ICZN
exercising its plenary powers.
nomen correctam  (nom. correct.)., Name with
intentionally altered spelling of sort required or
allowable under the Rules but not dependent on
transfer from one taxonomic category to another
(“improved name™). (See Copenhagen Decisions,
paragraphs 30, 71-2-a-i, 74, 75, 79, 80, 87, 101;
i addition, change of endings for categories not
now fixed by Rules.)
nomcn imperfectum (nom. imperf.). Name that as
nriginally published (with or without subsequent
identical spelling} meets all mandatory require-
ments of the Rules but conmains defect needing
correction {“imperfect name"). (See Copenhagen
Decisions, paragraphs 50-1-b, 71-1-b-i, 71-1-b-i,
79, 80, 87, 101.)
nomen invielatum (nom. inviol.). Wame that as
originally published meets all mandatory require-
ments of the Rules and also is uncorrectable or
alterable ir any way (“inviolate name"). (Ses
C%:i)cnhagcn Decisions, paragraphs 152, 153, 1553-
157).
nomen negatum {nom. ncg.). Name that as orig-
inally published (with or without subsequent
identical spelling) constitutes invalid original
spelling and although possibly meeting all other
mandatery requirements of the Rules, is not cor-
rectable to establish original authorship and date
(“denied name”). (Se¢ Copenhagen Decisions,
paragraph 71-1-b-it.)
nomen nudum (nom, nud.}, Name that as origi-
nally published (with or without subsequent ident-
ical spelling) fails to meet mandatory require-
ments of the Rules and having no status in
nomenclature, is not correctable 1o establish orig-
inal authorship and date (“naked name™}. {See
Copenhagen Decisions, paragraph 122,)
riomen aullum (nom. auil.). Name consisting of
an unintentional zlteration in form (spelling) of
a previously published name (either valid name,
as Aom. inwiol., nem. per]., nom. imperf., nom.
transl.; or invalid pame, as nom. neg., nom.
nud., nom. van, or another flom. nwll) (“null
name”}. (See Copenhagen Decisions, paragraphs
71-2-b, 73-4.)
nomen perfectom (nom. perf.). Name that as
originally published meets all mandatory require-
ments of the Rules and needs no correction of
any kind but which nevertheless is validly alter-
able (“perfect name").

nomen substitutum (nom. subst). Replacement
name published as substitute for an invalid name,
such as a junior hotmonym (equivalent 1o "new
name"),

nomen translatum (nom. transl). Name that is
derived by valid emendation of a previously
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published pame as result of transfer from one
taxonomic category to another within the group
to which it belongs (“transferred name™).

nomen vanum {nom. wvan.). Name consisting of
an invalid intentional change in form {spelling)
from a previously published name, such invalid
emendations having status in  nomenclature as
junior objective synonyms (“vain or void name”}.

(See Copenhagen Decisions, paragraphs 71-2-a-ii,

73-3.

Except as specified otherwise, zoological
names accepted in the Treatise may be
understood to be classifiable either as nom-
ina inviolata or nomina perfecta (omitting
from notice nomina correcia among specific
names) and these are not discriminated.
Names which are not accepted for one
reason or another include junior homonyms,
a few senior synonyms classifiable as nom-
ina negata or nomina nuda, and numerous
junior synonyms which include both objec-
tive (momina vana) and subjective (all
classes of valid names) types; effort to
classify the invalid names as completely as
possible 1s intended.

NAME CHANGES IN RELATION TO
GROUP CATEGORIES

SPECIFIC AND SUBSPECIFIC NAMES

Detailed consideration of valid emenda-
tion of specific and subspecific names is
unnecessary here because it is well under-
stood and relatively inconsequential. When
the form of adjectival specific names is
changed to obtain agreement with the
gender of a generic name in transferring a
species from one genus to another, it is
never needful to label the changed name
as a nom, transl. Likewise, transliteration of
a letter accompanied by a diacritical mark
in manner now called for by the Rules {as
in changing originally published bréggeri
to broeggers) or elimination of a hyphen
(as in changing originally published corau-
oryx to cornuoryx does not require “nom,
correct.” with it. Revised provisions for
emending specific and subspecific names

are stated in the report on Copenhagen
Decisions (p. 43-46, 51-57).

GENERIC AND SUBGENERIC NAMES

So rare are conditions warranting change
of the originally published valid form of
generic and subgeneric names that lengthy
discussion may be omitted. Only elimi-



nation of diacritical marks of some names
in this category seems to furnish basis for
valid emendation. It is true that many
changes of generic and subgeneric names
have been published, but virtually all of
these are erther nomina vana or nomina
sulla. Various names which formerly were
classed as homonyms are not now, for two
names that differ only by a single letter (or
in original publication by presence or ab-
sence of a diacritical mark) are construed
to be entirely distinct. Revised provisions
for emendation of generic and subgeneric
names also are given in the report on
Copenhagen Decisions (p. 4347).

Examples in use of classificatory designa-
tions for generic names as previously given
are the following, which also illustrate
designation of type species, as explained
later.

Kurnatiophyllum Tromson, 1875 [*K, conceniri-
cum; 5D Grecory, 1917] [=Kumatiophyllam
Tuomsow, 1876 (nom. null.): Cymatophyllum
Toomsow, 1901 (nem. van.); Cymatiophyllum
Lang, SMitH & Tuomas, 1940 (nom. van.}].
Stichophyma Pomer, 1872 [*Manon rurbinatum
RoMER, 1B41; SD RAUFF, 1893] [=Siychophyma
VosMaer, 1885 (nom. null.); Sticophyma Morer,
1924 (nom. null}).

Steatophyllom Smyrr, 1933 [*S. tenue] [—Eth-
moplax SavtH, 1939 (nom. ven. pro Stratophyl-
lum); Stratiphylium Lang, Smite & THOMAS,
1940 (nom. van, pro Stratophyllum Smvtu) (non
Stratiphyllum Scuerren, 1933)].

Placotelia Oerricer, 1907 [*Porostoma marconi
FromenTEL, 1859; SD DELAUBENFELS, herein}
[=Plakotelia OppLicer, 1907 (nom. neg.)).

Walcottella nELaub., nom. subst., 1955 [pro Rho-
palicus SCHRAMM., 1936 (non FomsTER, 1856)].

Cyrtograptus CarrurHERs, 1867 [nom. correct.
Larwortr, 1873 (pre Cyrtograpsus CaRRUTHERS,
1867}, mom. consere. proposed Burmaw, 1955
{ICZN pend.))

FAMILY-GROUP NAMES; USE OF “NOM.
TRANSL.”

The Rules now specify the form of end-
ings only for subfamily (-inae) and family
(-idae) but decisions of the Copenhagen
Congress direct classification of all family-
group assemblages (taxa) as co-ordinate,
signifying that for purposes of priority a2
name published for 2 unit in any category
and based on a particular type genus shall
date from its original publication for a unit
in any category, retaining this priority (and

authorship) when the unit is treated as
belonging to a lower or higher category.
By exclusion of -inae and -idae, respectively
reserved for subfamily and family, the end-
ings of names used for tribes and super-
tamilies must be unspecified different letrer
combinations. These, if introduced subse-
quent to designation of a subfamily or fam-
ily based on the same nominate genus, are
nomina franslata, as is alse a subfamily
that is elevated to family rank or a family
reduced to subfamily rank. In the Treatise
it is desirable to distinguish the valid
emendation comprised in the changed end-
ing of each transferred family group name
by the abbreviation “nom. transl” and
record of the author and date belonging to
this emendation, This is particularly im-
portant in the case of superfamilies, for it
ts the author who introduced this taxon
that ene wishes to know about rather than
the author of the superfamily as defined by
the Rules, for the latter is merely the
individual who first defined some lower-
rank family-group taxon that contains the
nominate genus of the superfamily. The
publication of the author containing intro-
duction of the superfamily romen trans-
latum s likely to furnish the information
on taxonomic considerations that support
dehinition of the unit.

Examples of the use of “nom. transl.”
are the following.

Subfamily STYLININAE d’Orbigny, 1851

[rom, trand. Eowanns & Hamz, 1857 (ex Stylinidae
o'Crricny, 18511

Superfamily ARCHAEQCTONCIDEA
Petrunkevitch, 1949

[mom. iransd. PetRUNEEVITCH, herein (c¥ Archzeoctonidac
PETRUNKEVITCH, 1949)]

Superfamily CRIOCERATITACEAE Hyatt, 1900

[wam. trand, WrieHT, 1952 ({ex Crioceratitidae HyarT,
1900} |

FAMILY-GROUP NAMES; USE QF “NOM.
CORRECT.”

Valid emendations classed as nomina
correcta do not depend on transfer from
one category of family-group units to anoth-
er but most commenly involve correction of
the stem of the nominate genus; in addition,
they include somewhat arbitrarily chosen
modification of ending for names of tribe
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or superfamily. Examples of the use of
“nom. correct.” are the following,

Family STREPTELASMATIDAE Nicholson, 1889

[mom. correce, Wepxkinp, 1927 (ex Streptelasmidac
NecHouson, 1889, nom. fmper)]

Family PALAEOSCORPIIDAE Lehmann, 1944

[mom. correcs. PeTRUNERvVITCH, herein {ex Palacoscorpionidas
Lermarkn, 1944, mom, imper).)]

Family AGLASPIDIDAE Miller, 1877

[rom. correct, Srgumzs, hercin (ex  Aglaspidae Mivza,
1877, mom, imperf}]

Superfamily AGARICHCAE Gray, 1847

[ront, correct. WEeLLS, herein {ex Agaricicidae VavoHaw &
WeLLS, 193, nom, promid. ex Agariclidae Guav, 1847}]
FAMILY-GROUP NAMES; USE OF "“"NOM.

CONSERV.”

It may happen that long-used family-
group names are invalid under strict appli-
cation of the Rules. In order to retain the
otherwise invalid name, appeat to ICZN is
needful, Examples of use of mom. consere,
in this connection, as cited in the Treatise,
are the following.

Family ARIETITIDAE Hyatt, 1874

[rom, correct, Hava, 1885 (pro Arietidae Hyarr, IB?Sf, nom,
conrere. propoted Asxiin, 1955 (ICZN pend.}

Family STEPHANOCERATIDAE
Neumayr, 1875

[mont. correct. Fiscuzn, 1882 (pro Stephanoceratinen Neo-
mave, 187%, invalid vernacular name), nom comserv. pro-
posed AkxELc, 1955 {ICZN pend.}]

FAMILY-GROUP NAMES; REPLACEMENTS

Family-group names are formed by
adding letter combinations (prescribed for
family and subfamily but not now for
others) to the stem of the name belonging
to genus (nominate genus) first chosen as
type of the assemblage. The type genus
need not be the oldest in terms of receiving
its name and definition, but it must be the
first-published as name-giver to a family-
group taxon ameong all those included, Once
fixed, the family-group name remains tied
to the nominate genus even if its name is
changed by reason of status as a junior
homonym or junior synonym, either objec-
tive or subjective. According to the Copen-
hagen Decisions, the family-greup name re-
quires replacement only in the event that
the nominate genus is found to be a junior
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homonym, and then a substitute family-
group name 15 accepted if it is formed from
the oldest available substitute name for the
nominate genus. Authorship and date at-
tributed to the replacement family-group
name are determined by first publication of
the changed family-group name.

The aim of family-group nomenclature is
greatest possible stability and uniformity,
just as in case of other zoological names.
Experience indicates the wisdom of sus-
taining family-group names based on junior
subjective synonyms if they have priority of
publication, for opinions of different work-
ers as to the synonymy of generic names
founded on different type species may not
agree and opinions of the same worker may
alter from time to time. The retention sim-
ilarly of first-published family-group names
which are found to be based on junior ob-
jective synonyms is less clearly desirable,
especially if a replacement name derived
from the senior objective synonym has been
recognized very long and widely. To dis-
place a much-used family-group name based
on the senior objective synonym by disin-
terring a forgotten and virtually unused
family-group name based en a junior objec-
tive synonym because the latter happens to
have priority of publication is unsettling.
Conversely, a long-used family-group name
founded on a junior objective synonym and
having priority of publication is better con-
tinued in nomenclature than a replacement
name based on the senior objective syno-
nym. The Copenhagen Decisions (para-
graph 45) take account of these considera-
tions by providing a relatively simple pro-
cedure for fixing the desired choice in
stabilizing family-group names. In conform-
ance with this, the Treasise assigns to con-
tributing authors responsibility for adopting
provisions of the Copenhagen Decisions.

Replacement of a family-group name may
be needed if the former nominate genus is
transferred to another family-group. Then
the first-published name-giver of a family-
group assemblage in the remnant taxon is
to be recognized in forming a replacement
name.

FAMILY-GROUP NAMES; AUTHORSHIP
AND DATE

All family-group taxa having names



based on the same type genus are attributed
to the author who first published the name
for any of these assemblages, whether tribe,
subfamily, or family (superfamily being al-
most inevitably a later-conceived taxon}.
Accordingly, if a family is divided into
subfamilies or a subfamily into tribes, the
name of no such subfamily or tribe can
antedate the family name. Also, every fam-
ily containing differentiated subfamilies
must have a nominate (sensu sericte) sub-
family, which is based on the same type
genus as that for the family, and the author
and date set down for the nominate sub-
family invariably are identical with those
of the family, without reference to whether
the author of the family or some subse-
quent author introduced subdivisions,

Changes in the form of family-group
names of the sort constituting nomina cor-
recta, as previously discussed, do not affect
authership and date of the taxen concerned,
but in publications such as the Treatise it is
desirable to record the authorship and date
of the correction.

ORDER/CLASS-GROUP NAMES; USE OF
“NOM. CORRECT.”

Because ne stipulation concerning the
form of order/class-group names is given
yet by the Rules, emendation of all such
names actually consists of arbitrarily devised
changes in the form of endings. Nothing
precludes substitution of a new name for
an old one, but a change of this sort is not
considered to be an emendation. Examples
of the use of “nom. correct.” as applied to
order/class-group names are the following.

Order DISPARIDA Moore & Laudon, 1943

[rom, correct. Mooss, 1952 (ex ]Disparata Moore & Laupon,
M3

Suborder FAVIINA Vaughan & Wells, 1943

[nom. correct, WeLns, hercin (ex Faviida Vamoman &
WeLLs, }943)]

Suborder FUNGIINA Verrill, 1565

[mare, coreecr. WeLLS, herein fex Fungiida Duwncaw, 1884,
ex Fungacea Verkni, 1865)]

TAXONOMIC EMENDATION

Emendation has two measurably distinct
aspects as regards zoological nomenclature.
These embrace (1) alteration of a name
itself in various ways for various reasons,
as has been reviewed, and (2) alteration of
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taxonomic scope or concept in application
of a given zoological name, whatever its
hierarchical rank, The latter type of emen-
dation primarily concerns classification
and inherently is not associated with change
of name, whereas the other type introduces
change of name without necessary expan-
sion, restriction, or other modification in
applying the name. Little attention gener-
ally has been paid to this distinction in
spite of its significance,

Most zoologists, including paleozoologists,
who have signified emendation of zoclog-
ical names refer to what they consider a
material change in application of the name
such as may be expressed by an importantly
altered diagnosis of the assemblage covered
by the name. The abbreviation “emend.”
then may accompany the name, with state-
ment of the author and date of the emenda-
tion. On the other hand, a multitude of
workers concerned with systematic zoology
think that publication of “emend.” with a
zoological name is valueless because more
or less alteration of taxenomic sort is intro-
duced whenever a subspecies, species, genus,
or other assemblage of animals is incorpor-
ated under or removed from the coverage
of a given zoological name. Inevitably asso-
ciated with such classificatory expansions
and restrictions is some degree of emenda-
tion affecting diagnosis. Granting this, still
it is true that now and then somewhat
radical revisions are put ferward, generally
with published statement of reasons for
changing the application of a name. To
erect a signpost at such points of most sig-
nificant change is worth while, both as aid
to subsequent workers in taking account of
the altered nomenclatural usage and as indi-
cation that not-to-be-overlooked discussion
may be found at a particular place in the
literature. Authors of contributions to the
Treatise are encouraged to include records
of all specially noteworthy emendations of
this nature, using the abbreviation “emend.”
with the name to which it refers and citing
the author and date of the emendation,

In Part G (Bryozoa) and Part D (Pro-
tista 3) of the Treatise, the abbreviation
“emend.” is employed to record various
sorts of name emendations, thus conflicting
with usage of “emend.” for change in tax-
onomic application of a name without



alteration of the name itself. This is objec-
tionable. In Part E (Archacocyatha, Por-
ifera) and later-issued divisions of the
Treatise, use of “emend.” is restricted to its
customary sense, that is, significant altera-
tion in taxonomic scope of a name such as
calls for noteworthy modifications of a
diagnosis. Other means of designating
emendations that relate to form of a name
are introduced.

STYLE IN GENERIC DESCRIPTIONS

DEFINITION OF NAMES

Most generic names are distinct from
all others and are indicated withoutr am-
biguity by citing their originally published
spelling accompanied by name of the
author and date of first publication, If
the same generic name has been applied
to 2 or more distinct taXenomic units,
however, it is necessary to differentiate
such homonyms, and this calls for dis-
tinction between junior homonyms and
senior homonyms. Because a junior homo-
nym is iavalid, it must be replaced by
some other name. For example, Callopora
Hat1, 1851, introduced for Paleozoic trep-
ostome bryozoans, is invalid because Gray
in 1848 published the same name for Cre-
taceous-to-Recent  cheilostome bryozoans,
and BassLer in 1911 introduced the new
name Hallopora to replace Harr’s homo-
nym. The Treatise style of entry is:
Hallopora BassLer, 1911

1851 (non Grav, 1848}].
In like manner, a needed replacement gen-
eric name may be introduced in the Trea-
tise (even though first publication of
generic names otherwise in this work is
avoided). The requirement that an exact
bibliographic reference must be given for
the replaced name commonly can be met in
the Treatise by citing a publication re-
corded in the list of references, using its
assigned index number, as shown in the
following example,

[pro Callopora Harr,

Mysterium pELAUBENFELS, nom. sthst. [pro Mys-
trinm ScHRAMMEN, 1936 (ref. 40, p. 60) (non
Rocer, 1862)] [*Mystrium poreitsm SCHRAM-
MEN, 1936].

For some replaced homonyms, a footnote

reference to the literature is necessary. A

senior homenym is valid, and in so far as

the Treatise is concerned, such names are
handled according te whether the junior
homonym belongs to the same major taxo-
nomic division (class or phylum} as the
senior homonym or to some other; in the
former instance, the author and date of the
junior homonym are cited as:

Diplophyllom Harr, 1850 [#non SosHkina, 1939]

[*D. caespitosnm].

Otherwise, no mention of the existence of
a juaior homonym is made.

CITATION OF TYPE SPECIES

The name of the type species of each
genus and subgenus is given next following
the generic name with its accompanying
author and date, or after entries needed for
definition of the pame if it is involved in
homonymy. The originally published com-
bination of generic and trivial names for
this species is cited, accompanied by an
asterisk (*), with notation of the author
and date of original publication. An excep-
tion in this procedure is made, however, if
the species was first published in the same
paper and by the same author as that con-
taining definition of the genus which it
serves as type; in such case, the initial letter
of the generic name followed by the trivial
name is given without repeating the name
of the author and date, for this saves needed
space. Examples of these 2 sorts of citations
are as follows:

Diplotrypa NicHoLsen, 1879 [*Farosites petropoli-
zants PaNDER, 1830].

Chainodictyon Fosrste, 1887 [*C. laxum].
If the cited type species is a junior synonym
of some other species, the name of this
latter also is given, as follows:
Acervularia  SchwEiicger, 1819 [*A.

{=*Madrepora ananas LINNE, 1758} ].

It is judged desirable to record the man-
ner of establishing the type species, whether
by original designation or by subsequent
designation, but various modes of original
designation are not distinguished.

Original designation of type species. The
Rules provide that the type species of a
genus or subgenus may be recognized as an
original designation if only a single species
was assigned to the genus at the time of first
publication {monotypy), if the author of a
generic name employed this same name for
one of the included species {tautonymy), if
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one of the species was named “typus,” “rypi-
cus,” or the like, if the original author ex-
plicitly indicated the species chosen as the
type, or if some other stipulations were met.
According to convention zdopted in the
Treatise, the absence of any indication as to
manner of fixing the type species is to be
understood as signifying that it is estab-
lished by original designation, the particular
mode of original designation not being
specified.

Subsequent designation of type species;
use of “SD*” and “SM." The type species
of many genera are not determinable from
the publication in which the generic name
was introduced and therefore such genera
can acquire a type species only by some
manner of subsequent designation. Most
commonly this is established by publishing
a statement naming as type species one of
the species originally included in the genus,
and in the Trearise fixation of the type
species in this manner is indicated by the
letters “SD" accompanied by the name of
the subsequent author (who may be the
same person as the original author) and the
date of publishing the subsequent designa-
tion. Some genera, as first described and
named, included no mentioned species and
these necessarily lack a type species until a
date subsequent to that of the original pub-
lication when one or more species are as-
signed to such a genus. If only a single
species is thus assigned, it automatically be-
comes the type species and in the Treatise
this subsequent meonotypy is indicated by
the letters “SM.” Of course, the first publi-
cation containing assignment of species to
the genus which originally lacked any in.
cluded species is the one concerned in fixa-
tion of the type species, and if this named 2
or more species as belonging to the genus
bur did not designate a type species, then a
later *“SD” designation is necessary. Ex-
amples of the use of “SD” and “SM” as
employed in the Treatise follow.

Hexagonaria Gowmien, 1896 [*Cyathophyllum hexa-
gonum  Gorbruss, 1826; SD Lane, SMITH &
THonmas, 1940],

Muriceides Stuner, 1887 [*M. fragilis WricHT &
Stuner, 1889; SM Wweur & STuper, 1889),

SYNONYMS

Citation of synonyms is given next fol-
lowing record of the type species and if 2

or more synonyms of differing date are
recognized, these are arranged in chron-
ological order. Objective synonyms are
indicated by accompanying designation
“(obj.),” others being understood to con-
stitute  subjective  synonyms, Examples
showing Treatise style in listing synonyms
follow,

Calapoccia Burives, 1865 [*€. anticostrensis; SD

LivpstréMm, 1833] [=Columnopora NiceoLsow,
1874; Honghtonia Rominger, 1876].

Staurocyclia Haeckew, 1882 [*5, craciata HaeckeL,
1887] [=Coccostaurns Haecxzr, 1882 {obi.);
Phacostaurns Haecker, 1887 (obj) 1.

A synonym which alse constitutes a homo-

nym is recorded as follows:

Lyopora NicnoLson & Evmemipce, 1878 [*Palaco-
pora? favosg M'Coy, 1850] [=Lispora Lang,
SMITH & THomas, 1940 (non Girry, 1915)].
Some junior synonyms of either objective

or subjective sort may take precedence de-
sirably over senior synonyms wherever uni-
formity and continuity of nomenclature are
served by retaining a widely used but tech-
nically rejectable name for a generic assem-
blage. This requires action of ICZN using
its plenary powers to set aside the unwanted
name and validate the wanted one, with
placement of the concerned names on appro-
priate official lists. In the Treatise citation
of such a conserved generic name is given
in the manner shown by the following ex-
ample.

Tetragraptus SaLTER, 1863 [rom. correct. HaLwr,

1865 (pro Temagropsus Savter, 1863), mom.
consery. proposed Burmawn, 1955, ICZN pend.]
[*Fucoides serra BroNowiamr, 1828 (=Grapro-
lithus bryonoides HaLw, 1858].

ABBREVIATIONS

A few author’s names and most strati-
graphic and geographic names are abbrev-
iated in order to save space. General prin-
ciples for guidance in determining what
names should be abbreviated are frequency
of repetition, length of name, and avoid-
ance of ambiguity. Abbreviations used in
this division of the Treatise are explained
in the following alphabetically arranged
list.
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Abh., Abhandlungen

Abt., Abtetlung, -en

Acad., Academia, Académie,
Academy

aff., affinis

Afr., Africa, -an

Akad., Akademice

Ala., Alabama

Alb., Albian

Alba,, Alberta

Alg., Algeria

Am., America, -n

Ann., Analen; Annal, -s; Annual

ant., anterior

Antarct., Antarctic

Apt., Aphan

Arbeit., Arbeiten

Arch., Archiv

Arct,, Arctic

Arenig., Arenigian

Ark., Arkansas

Art., Article

Ashgill,, Ashgillian

AsiaM., Asia Minor

Assoc., Association

Atl., Atlantic

Aus., Austria

Austral., Australia

Baikal,, Baikalia

Barrem., Barremian

Barten, Bartonian

Bathon., Bathonian

Beil., Beilage

Bele., Belgique, Belgium

Bidr., Bidrag

Biol., Biology

Boh., Bohemia

Bot., Botany

Braz., Brazil

Br.I., British Isles

Brit., Britain, British

Bull., Bulletin

Burdigal., Burdigalian

C., Centigrade, Central

Calif., California

Callov., Callovian

Cam., Cambrian

Campan., Campanian

Can., Canada

Caradoe., Caradocian

Carb., Carboniferous

Carib., Caribbean

Cenom., Cenomanian

Centraibl,, Centralblate

cf., confero{compare)

Chatt., Chattian

Chazy., Chazyan

Clinton., Clintonian

CIL, Centimeter

Co., Company

Cole., Colorado

Comp., Comparative

Coniac., Coniacian

Conserv,, Conservation

Contr., Contribution, -s

Abbreviations

cosmop., cosmopolitan

Cret., Cretaceons

CZ., Canal Zonc

Czech., Czechaslovakia

Dept., Department

deutsch., deutschen

Dev., Devonian

Distr., District

Dol., Dolomite

dors., dorsal

E., East

ed., edition, editor

Eden., Edenian

e.g., exermnpli gratia {for example)

Ellesm., Ellesmereland

Eng., England

Eoc., Eocene

Est., Estonia

et al., et alii

Eu., Europe

ext., exterior

£., for, fiir, frin

F., Formation

Fac., Facultad, Faculté, Faculty

hg., Agure, -5

Fla., Florida

Firhandl., Forhandlingar, er

Fr., France, Francais, e, French

G .Brit.,, Great Britain

Genoot,, Genootschap

Geol., Geologid, Geological,
Geolégico, Geologie,
Geologisch, Geologiska,
Geology

Géol,, Géologie, Géologique

Ger., Germany

Gesell., Gesellschaft

Givet., Givetian

Gotl., Gotland

Gr., Group

Greenl., Greenland

Hauteriv,, Hauterivian

Hemis., Hemisphere

Holl,, Holland

Hung., Hungarica, Hungary

L.(Is.), Island, -s

ICZN, Iaternational Commission
on Zoological Nomenclature

i.e., id est (that is}

111, Illinois

iljus., illustration, -s

inel., including, inclusive

Ind., Indiana

Ind. O, Indian Ocean

Inst., Institut, Institute, Iosti-
tutet, Institution, Institute,
Instituut

int., interior

Ire., Ireland

Jahrb., jahrbuch

Jahrg., Jahrgang

Jour., Journal

Jur., Jurassic

juv., juvenile

Kans., Kansas

xvili

Kimm., Kimmeridgian

Kl., Klasse

Kolon., Xolonicn

kon., koninklijk

kén., kéniglich

Ky., Kentucky

L., Lower, Land

La., Louisiana

lat., lateral

Led,, Ledian

Lief., Lieferung, -en

Linn., Linnean, Linnéenne

Llandeil., Llandeilian

Llandov,, Lladoverian

Llanvirn, Llanvirnian

long., longimdinal

Ls., Limestone

Ludov., Ludlovian

Lutet., Lutetian

m., meter

M., Middle

Maastricht., Maastrichtian

Mag., Magazine

Math., Mathematische

max., maximum

Md., Maryland

Me., Maine

Medit., Mediterranean

Meeresuntersuch., Meeresunter-
suchungen

Mem,, Memoir, -s, Memoria

Mém., Mémoire, s

Mich., Michigan

Mijnb., Mijnbouw-kundig

Min., Mineralogie

Minn., Minnesota

Mio., Miocene

Miss., Mississippi, Mississippian

Mitteil., Mitteilungen

ml., milliliter

mm., millimeter

Mo., Missouri

Mo, Monograph

Mus., Museum

n, new

N., North

N.Am,, North America

Nat., Natural; Naturale, -5;
Maturali; Naturelle, -5

Naturf,, Naturforschende

Natury., Naturvetenskap,
Naturvidenskapelig

Namurwetensch., Natuurweten-
schappen

N.B., New Brunswick

NC., North Central

N.Car., North Carolina

NE., Northeast

Neh., Nehraska

Ned., Nederland

Neocom., Neocornian

MNeog., Neogene

Neth,, Netherlands

N.J., New Jersey

no., humber, -s; numéro, -s;
niimero, -s



nom. correct., NOMEN correctum
0oMm. NOY,, DOMEN NOVUM

totn, null., nomen pullum
nom. subst., nomen substitutom
nom. tramsl,, nomen translatum
nom, van., NoMeEn vanum
Nouv., Nouvear, Novells

Nov., Novitates

NW., Northwest

N.Y., New York

N.Z., New Zecaland

0., Ocean

oby., objective

Oxxas., Occasional

Ont., Ontario

Ord., Ordovician

popage, s

Py, Pennsylvania

Pac., Pacific

Paliont., Pationtologic,
Paliontologisch

Paleoc,, Paleocene

Palcoy., Paleogene
Paleont., Palcontologia, Paleon-

tologica, Paleontological, Pale-
ontologiese, Paleontology
Paleontgr., Paleontographica
Para., Paraguay
» pending
Petin,, Pennsylvanian
Pernv, Permmian
Philes,, Philosophical
pl., plural; plate, -5
Pleist,, Pleistocenc
Mio,, Pliocene
Pol., Poland
post., posterior
Prenss., Preussische
Proc., Proceedings
Prof., Professional
Prov., Province
pt., part, -5
Pub., Publication

Quat., Quaternary

Rec., Recent

TeCcODStr., reconstructed, -lon

Rept., Report, -5

Res,, Rescarch

Rev., Review, Revue

R.I, Rhodc Istand

Richmond,, Richmondian

Roy., Royal,

Rupel., Rupclian

Russ., Ryssia

8., South, Sea

S.Am., South America

Santon,, Santonian

Sarmat., Sarmatian

Sav., Savants

SC., South Central

Scand., Scandinavia

Schweiz., Schweizerische

S¢i., Science, -s; Scientifique

Scot., Scotland

8D, subsequent designation

8.Dak., South Dakota

SE., Southeast

sec., section, -5

Senckenberg., Senckenbergischen

Senon., Senonian

ser,, 5eries, serial

Sh., Shale

Sib., Siberia

8il., Silurian

Skr., Skrifter

Soc., Sociedad, Societd, Sociéié,
Society

5p., species

Sp., Spain

Spec., Special

$.8., 5C0O5U stricto

Stud., Studies

subfam., subfamily

suppl., supplement

Surv,, Survey

SW., Southwest

Swed., Sweden, Swedish

Switz., Switzerland

Tatar,, Tatarian

Tenn., Tennessee

‘Fert., Tertiary

Tex., Texas

th., thoracic

Tidsskr., Tidsskrift

Tongr., Tongrian

Trans., Transactions

transl., translated, translation

Lransv., IrANsverse

Tremadoc., Tretmadocian

Trenton., Trentonian

Trias., Triassic

Turon., Turonian

Tyrrhen., Tyrrhenian

., o

U., Upper

Univ., Universidad, Universie,
Uni\_fersité, Universitets, Uni-
versity

USA, United States {America)

USSR, Union of Soviet Socialist
Republics

¥, volume, -5

Va., Virginia

var., variety

Venez., Venezuela

vent., ventral

Verh.,, Verhandlung, -en, Ver-
handelingen

Verslag., Verslagen

Vidensk., Videnskab, Viden-
skaberne

Visé,, Viséan

Volg., Volgian

W., West

Wenlock., Wenlockian

Wiss., Wissenschaft, -en;
Wissenschaftlicke, -en

W.Va., West Vizginia

Wya., Wyoming

Ypres., Ypresian

Yugosl., Yugoslavia

Zeitschr., Zeitschrift

Zool., Zoologi, Zoologia, Zool-
ogical, Zoologie, Zaalogisch,
Zoologiska, Zoology

REFERENCES TO LITERATURE

Each part of the Treatise is accompanied
by a selected list of references te paleon-
wlogical literature consisting primarily of
recent and comprehensive monographs
available but alse including some older
works recognized as outstanding in im-
portance. The purpose of giving these
references is to aid users of the Trearise
in Anding detailed descriptions and illus-
trations of morphological features of fossil
groups, discussions of classifications and
distribution, and especially citations of
more or less voluminous literature, Gener-
ally speaking, publications listed in the
Treatise are not original sources of inform-

ation concerning taxonomic units of var-
ious rank but they tell the student where
he may find them; otherwise it is neces-
sary to turn to such aids as the Zoological
Record or Nrave's Nomenclator Zoolog-
icns. References given in the Treatize are
arranged alphabetically by authors and
accompanied by index numbers which serve
the purpose of permitting citation most con-
cisely in various parts of the text; these cita-
tions of listed papers are inclosed invariably
in parentheses and are distinguishable from
dates because the index numbers comprise
no more than 3 digits. Ordinarily, index
numbers for literature references are given
at the end of generic or family diagnoses.
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SOURCES OF ILLUSTRATIONS

At the end of figure captions an index
number is given to supply record of the
author of illustrations used in the Treatise,
reference being made to an alphabetically

arranged list of authors’ names which fol-
lows. The names of authors, but generally
not individual publications, are cited. Pre-
viously unpublished illustrations are marked
by the letter “n™ (signifying “new”) with
the name of the author,

STRATIGRAPHIC DIVISIONS

Classification of rocks forming the geo-
logic column as commonly cited in the
Treatise in terms of units defined by con-
cepts of time is reasonably uniform and
firm throughout most of the world as re-
gards major divisions (e.g., series, systems,
and rocks representing eras) but it is vari-
able and unfirm as regards smaller divisions
(e.g., substages, stages, and subseries),

which are provincial in application, Users
of the Treatise have suggested the desir-
ability of publishing reference lists showing
the stratigraphic arrangement of at least the
most commonly cited divisions. According-
ly, a tabulation of European and North
American units, which broadly is applic-
able alse to other continents, is given here,

Generally Recognized Divisions of Geologic Column

EUROPE
ROCKS OF CENOZOIC ERA

NEOGENE SYSTEM®

Pleistocens Series {including Recent)
Pliocene Series
Micocene Series

PALEOGENE SYSTEM

Oligocene Series
Eocene Series
Paleocene Series

ROCKS OF MESOZOIC ERA

CRETACEQUS SYSTEM
Upper Crectaccous Series

Maastrichtian Stage?
Campanian Stage®
Santonian Stage”
Coniacian Stage®
Turonian Stage
Cenornanian Stage

Lower Cretaceous Scrics
Albian Stage

Aptian Stagc

NORTH AMERICA
ROCKS OF CENOZOIC ERA

NEOGENE SYSTEM'

Pleistocene Series (including Recent)
Pliocene Series
Miocene Series
PALEQGENE SYSTEM
Oligocene Series
Eocene Series

Paleocene Series

ROCKS OF MESQZOIC ERA
CRETACEOUS SYSTEM
Gulfian Scrics (Upper Cretaceous)

Navarroan Stage
Tayloran Stage
Austinian Stage

Woodbinian (Tuscaloosan) Stage
Comanchean Series (Lower
Cretaceous)
Washitan Stage

Fredericksburgian Stage
Trinitian Stage

Coahuilan Series (Lower Cretaceous)



Barremian Stage®
Hauterivian Stage®
Valanginian Stage®
Berriasian Stage*
JURASSIC SYSTEM
Upper Jurassic Serics
Porilandian Stage*
Kimmeridgian Stage
Oxfordian Stage
Middlc Jurassic Series
Callovian Stage
Bathenian Siage
Bajocian Stage
Lower Jurassic Series (Liassic)
Tearcian Stage
Pliensbachian Stage
Sinemurian Stage
Hettangian Stage
TRIASSIC SYSTEM
Upper Triassic Serics
Rhactian Stage®

Norian Stage
Carnian Stage
Middle Triassic Series
Ladinian Stage
Anisian Stage (Virglorian)
Lower Triassic Scries
Scythian Series (Werfenian}

ROCKS OF FALEOZOIC ERA

PERMIAN SYSTEM
Upper Permian Scrics
Tartarian Stage®
Middlc Permian Series
Kazanian Stage *
Kungurian Stage
Artinskian Stage®
Lower Permian Series
Sakmarian Stage

CARBONIFEROUS SYSTEM
Upper Carboniferons Scrics
Stephanian Stage

Westphalian Stage

Namurian Stage

Nuevoleonian Stage

Durangoan Stage

JURASSIC SYSTEM

Upper Jurassic Series
Portlandian Stage
Kimmeridgian Stage
Oxfordian Stage

Middle Jurassic Series
Callovian Stage
Bathonian Stage
Bajocian Stage

Lower Jurassic Series (Liassic)
Toarcian Stage
Pliensbachian Stage
Sinemurian Stage
Hettangian Stage

TRIASSIC SYSTEM

Upper Triassic Setics
{Not recognized)
Norian Stage
Carnian Stage

Middle Triassic Series
Ladinian Stage
Anisian Stage

Lower Triassic Serics
Scythian Stage

ROCKS OF PALEOZOIC ERA

PERMIAN SYSTEM
Upper Perinian Series
Ochoan Stage
Middle Permian Scries
Guadalupian Stage

Leonardian Stage
Lower Permian Serics
Wolfcampian Stage

PENNSYLVANIAN SYSTEM
Kawvian Series (Upper
Pennsylvanian)

Virgilian Stage
Missourian Stage

Oklan Scries (Middle Pennsylvanian)
Desmoinesian Stage
Bendian Stage

Ardian Series (Lower Pennsylvanian)
Morrowan Stage

MISSISSIPPIAN SYSTEM

Tennesseean Series (Upper
Mississippian)



Lower Carboniferons Series
Viséan Stage

Tournzisian Stage
Strunian Stage

DEVONIAN SYSTEM

Upper Devonian Scria
Famecnnian Stage

Frasnian Stage

Middle Devonian Series
Givetian Stage

Couvinian Stage
Lower Devonian Series
Coblenzian Stage

Gedinnian Stage

SILURIAN SYSTEM
Upper Silurian Series
Ludlovian Stage

Middle Silurian Series
Wenlockian Stage

Llandoverian Stage {upper part)

Lower Silurian Series
Llandoverian Stage (lower part)

ORDOVICIAN SYSTEM

Upper Ordovician Serics
Ashgillian Stage
Caradocian Stage (upper part)

Middle Ordovician
Caradocian Stage (lower part)

Llandeilian Stage
Llanvirnian Stage

Lower Ocdovician Series
Arenigian Stage
Tremadocian Stage®

CAMBRIAN SYSTEM
Upper Cambrian Series

xXii

Chesteran Stage

Meramecian Stage
Waverlyan Scries (Lower
Mississippian)
Osagian Stage
Kinderhookian Stage

DEVONIAN SYSTEM
Chautauquan Scries (Upper
Devonian)

Conewangoan Stage
Cassadagan Stage

Scnecan Series (Upper Devonian)
Chemungian Stage
Fingerlakesian Stage

Erian Series (Middle Devonian)
Taghanican Stage
Tioughniogan Stage
Cazenovian Stage

Ulsterian Series (Lower Devonian)
Onesquethawan Stage
Deerparkian Stage
Helderbergian Stage

SILURIAN SYSTEM
Cayugan Series (Upper Silurian)
Keyseran Stage
Tonolowayan Stage
Salinan Stage

Niagaran Series (Middle Silurian)
Lockportian Stage
Cliftonian Stage
Clintonian Stage

Medinan Series (Lower Silurian)
Alexandrian Stage

ORDOVICIAN SYSTEM
Cincinnatian Scries (Upper
Ordovician)
Richmondian Stage
Maysvillian Stage
Edenian Stage
Champlainian Series (Middle
Ordovician)
Mohawkian Stage
Trentonian Substage
Blackriveran Substage
Chazyan Stage

Canadian Series (Lower Ordovician)

CAMBRIAN SYSTEM
Croixian Series {(Upper Cambrian)
Trempealeauan Stage
Franconian Stage



Middle Cambrian Series

Lower Cambrian Series

EOCAMBRIAN SYSTEM
ROCKS OF PRECAMBRIAN AGE

1 Contidered by some 1o £xclude post-Pliocene deposics.
2Classed 20 division of Senonjan Subserier.
8 Classed ay divisipn of Neocomian Subseries.

4 Inctudes Purbeckian depoi

¥ Interpreted as lowermost Jursaic in some arcas.

Dresbachian Stage
Albertan Series (Middle Cambrian)
Wancoban Series (Lower Cambrian)

EOCAMBRIAN SYSTEM
ROCKS OF PRECAMEBRIAN AGE

Raymono C, Moore

* Includés some Lower Triapsic and equivalent to upper
Thuringian (Zechstcin} deposits.

T Equivalent o lower Thuringian (Zechstein) deposita.

" Equivalent to wpper Autonian and part of Rodiegend
deposits,

¥ Classed ot vppermont Cambrian by some geologises.
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Crustacea—Ostracoda

INTRODUCTION
By R. C. Moore, H. W. ScortT, and P. C. SYLVESTER-BrapLEY

{University of Kansas, University of Illinois, and Unjversity of Leicester]

The Ostracoda are small crustaceans liv-
ing in marine, brackish and fresh water.
They are characterized by having a bivalyed
shell hinged along the dorsal margin. Most
species are of microscopic size (0.4 to 1.5
mm.), though some fresh-water forms are
rather larger (up to § mm.), and macro-
scopic, free-swimming, marine forms {up
to 30 mm.) are known, both fossil and Re-
cent. ‘The shell in most species is calcareous,
and may be smooth or highly ornamented,
but it does not possess growth lines (except
rarely when early molts are retained outside
later ones), as ecdysis is complete at each
instar.

In the existing oceans, ostracodes® live
from shore line out to depths of about 1,500
fathoms (2,800 m.) or more. They are also
found in most nonmarine aquatic habirats,
and one terrestrial species has been recorded,
living in association with myriapods and
isopods in the damp leaf mold of a tropical
forest. Ostracodes are also known parasitic
or commensal on other Crustacea, on Amphi-
bia, and on fish. Most aquatic Ostracoda are
benthonic in habitat, though many belong-
ing to the order Myodocopida are free-swim-
ming during at least part of the life cycle,
as are several of the fresh-water Podocopida.

As fossils, they are abundantly repre-
sented in limestones, shales, and marls from
Cambrian times onward and are in many
places so abundant that they form rock
coquinas. In the Upper Jurassic of England
such a rock (Cypris Freestones, Lower Pur-
beckian) has been used as a building stone.

The first ostracodes to be named were
described by the great Danish naturalist,
0. F. MiLLEr, in 1776. Fousil representa-
tives of the subclass were soon discovered,
and by 1850 E. Fonrees had already zoned
the British Purbeck beds by means of Ostra-
coda. In 1866 G. O. Sars proposed subdivi-
sion of the Ostracoda into 4 groups classi-
fied as suborders {Myodocopa, Podocopa,

1 Although the spelling “ostraced” is cmployed by most
British and some American writers, the Treatise adopts
togtracode’ becanse this word is derived from the Greek
*oxTpaxdnt (omrachdes); Webstcr's New Lnteznational Dic-
tionary recognizes both spellings.—Editar.

Platycopa, Cladocopa) on the basis of their
appendages. This classification has stood
the test of time and with minor changes is
now universally adopted for Recent ostra-
codes. Certain Paleozoic groups do not fit
the scheme well, however, and in 1953 a
separate division (Paleocopa) was proposed
by HenningsmoEn for their reception.
Additional taxa are proposed herein,
{ Archaeocopida) for Cambrian forms with
a flexible, partly calcified shell, thought to
be ancestral to the other Ostracoda, and
(Leperditicopida) for the distinctive, mostly
large, thick-shelled Ordovician-to-Devonian
forms included in the Leperditiidae.

The foremost student of fossil Ostracoda
during the latter half of the 19th century
was the Englishman, T. Rupert JonEs.
Thirty years after his death, in the 1920',
the greatly increased interest in micropaleon-
tology that resulted from recognition of the
value of fossil Ostracoda to explorations for
oil led to a sudden revival of work on this
group. ULricH & BassLEr proposed a new
classification of Paleozoic ostracedes in
1923, and since then an ever increasing vol-
ume of papers has testified to the importance
of Ostracoda as indices of stratigraphic hori-
zons. In 1933 C. I. ALExanpEr published an
important paper on the finer shell structure
of some post-Paleozoic ostracodes, and his
work stimulated active research in details of
shell morphology which previously had been
overlooked. This has provided a firmer basis
for taxonomic discrimination and has led
to a great increasc in the number of generic
names proposed. The Ostracoda are now
regarded as microfossils second only in im-
portance to the Foraminifera as stratigraphic
markers. At certain levels they have the
advantage over Foraminifera of being more
abundant and occurring in many environ-
ments of brackish- or fresh-water facies
which are closed to Foraminifera.

Classification of the Arthropoda adopted
in the Treasise is outlined in tabular form
by StgrMERr (Treatise, Part O, p. 015-016,
1959). This recognizes division of the true
arthropods (Euarthropoda) into four main



Morphology of Living Ostracoda

groups (Trilobitomorpha, Chelicerata, Py-
cnogonida, and Mandibulata), which are
ranked as subphyla. The Mandibulata
comprises the classes Crustacea, Myriapoda,
and Hexapoda. The subclass Ostracoda,
described and illustrated in this volume, is
not the most primitive or generalized major
group of crustaceans but the most abund-
antly represented among fossils, It is con-
venient, therefore, to segregate the ostra-
codes in a separate volume, other crustacean
assemblages and the remainder of mandi-
bulates being assigned to Treasise Part R.
Diagnosis of the subclass Ostracoda is given

on page O100.

Subphylum MANDIBULATA
Clairville, 1798

[Emend. from original application az major division of
Insecta]

Euarthropods having mouthparts known
as mandibles and 2 pairs of accessory feed-
ing appendages called maxillac. Mandibles
commonly modified to perform various
feeding functions such as cutting, piercing,
or sucking, but always present in some form
during some stage of life. Either pair of
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maxillae sometimes absent or vestigial.
Cam.Rec.

Class CRUSTACEA Pennant, 1777

Highly diverse, mostly aquatic mandi-
bulates bearing 2 pairs of antennae, Body
usually consisting of 3 main regions, head
(or cephalon), thorax, and abdomen; head
and thorax commonly fused forming
cephalothorax. Body generally covered with
hard chitinous carapace impregnated with
calcium salts. Respiration by means of gills.
Nauplivs larva characteristic. Cam.-Rec.
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MORPHOLOGY OF LIVING OSTRACODA
By H. V. Howe, R. V. KesLing, and H. W..Scort

[Louisiana State University, University of Michigan, and University of linois)

BODY SEGMENTATION
AND APPENDAGES

The body of an ostracode is short, lat-
erally compressed, and inclosed within a
bivalved, calcareous carapace. The body
shows no trace of segmentation, the bound-
ary between head and thorax being repre-
sented merely by a slight constriction, but
existence of ancestral segmentation is indi-
cated by the nature and distribution of the
appendages. A layer of soft tissue, the epi-
dermis or hypodermis, hangs down on each
side and secretes the shell.

The cephalic region of an ostracode is
formed by a network of strong chitinous
rods, which are connected by thin mem-
branes of chitin. This framework includes
the forehead and upper lip, fused together
as a single structural unit. Attached to the
framework are four pairs of appendages

named {in order backward) antennules, an-
tennae, mandibles, and maxillae (Fig. 1).
The posteroventral edge of the upper lip
forms the anterior margin of the mouth,
This rim is roughened or serrate but not
toothed. The hypostome is the lower lip,
which is located on the ventral side of the
body, forming the posterior part of the
mouth. It is a somewhat canoe-shaped
movable structure with the anterior, open
end forming the mouth rim. The maxiilae
lie parallel to its sides and the first thoracic
legs are attached to its posterior points.
Many species have two paired structures at
the front of the hypostome, chitinous rake-
shaped organs embedded in the tissue and
soft setiferous paragnaths at the sides. Some
astracodes have a sensory structure (frontal
organ) attached to the forehead.

The thoracic region contains various or-
gans of the digestive and reproductive sys-
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third thoracic leg

antenna
mandible
upper lip—
maxilla
first thoracic leg second thoracic leg

furco

Fic. 1. Morphology of a representative myodocopid (myodocopine) ostracode, Cypridina norvegica Bairo,

Recent (Cypridinidae). @. Female with LV removed: eggs shown in one uterus at rear of body; genital

lobes below base of 3rd thoracic leg, . Right antenna; inner face of endopodite and Ist podomere of

exopadite——¢. Frontal organ and upper lip. d. Left maxilla. e. Left 1st thoracic leg; details of

protopadite and endopodite. f-i. Setae from protopodite of lst thoracic leg. k. Left 2nd thoracic
leg. (Figs. @, &, ¢, and # to scale in upper right corner; from KesLing, after Sars and SkocseERG. )
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tems, and bears one to three pairs of
thoracic legs. An abdomen is wanting. In
the great majority of ostracodes, a pair of
furcal rami forms the posterior end of the
body.

All arthropod appendages are composed
of a number of segments called podomeres.
The typical crustacean appendage is biram-
ous, consisting of a single basal branch,
{protopod) composed of two podomeres
(coxa, basis). The basis bears two branches,
an inner called the endopod and an outer
called the exopod. Very few appendages of
ostracodes have exactly this arrangement.
Some have the coxa and basis fused to form
a single podomere; some have an extra
podomere (precoxa) in the protepod; some
lack an exopod; some, in addition to both
endopod anﬂxopod, have excess lobes such
as the epipodial plate on the outer surface
or various endites directed inward from the
protopod.

The antennules (or “first antennae” of
many Buropean workers) are uniramous,
the exopod being lost; they are attached to
the forehead. Typically each antennule is
composed of eight podomeres, but through
fusion a condition may be approached in
which there are only five. The protoped,
composed of one or two podometes, is much
larger than the remainder, and houses a
nervous ganglion. The antennules of some
species have a locomotor function (swim-
ming, climbing, or digging), or they may be
sensory, or serve as balancing organs. In the
Myodocopida they are sexually dimorphic
and in some species are used in copulation,
the distal setae of the male being equipped
with suctorial structures (Fig. 28,¢); in the
Halocyprididae (Fig. 35) most of the setac
of the male are longer than those of the fe-
male, and one is provided with a special
sensory organ. In the Cladocopina they are
used in swimming, being equipped with
long natatory setae, which originate only on
the small distal podomere (Fig. 4a,c). In the
Platycopina the setae are strong and claw-
like (Fig. 5¢). In the Podocopina the an-
tennules may bear long, feathered setae
{Pig. 6) used for swimming or balancing,
or they have clawlike spines that serve for
digging or climbing (Fig. 7a).

The antennae (“second antennace” of some
authors) are locomotor organs used for
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swimming, walking, or climbing. They are
biramous, although the exopod is much re-
duced in some forms. They are attached to
the sides of the head near the junction of
the forchead and upper lip, from which
they curve forward and downward. The
protopod is large, strong and movable, the
two podomeres being fused or separate. In
the Myodocopida (Figs. 14, 32) the exopod
is long and bears long natatory setae, but
the endopod is shorter (Fig. 1) and in
many species dimorphic and developed as a
clasping ergan in the male (Fig. 34). In the
Cladocopina (Fig. 44) both exopod and
endopod bear long, stiff setae to aid swim-
ming. In both Myodocopida and Clade-
copina the protoped is long, strong and un-
divided, but in the Platycopina the coxa
forms a knee with the basis, and both endo-
pod and exopod are well developed, broad,
flattened, and equipped with stiff setae to
aid in walking (Fig. 54). In the Podocopina
the exopod is much reduced in most forms
(Figs. 6a,6; 84); in the Cytheracea it is de-
devoped as a long, curved, hollow seta (Fig,
7a) serving as the duct for a powerful gland,
and in some forms is dimorphic. The endo-
pod in the Podocopina is leglike with four
podomeres at most. Claws or natatory setae
on the endopod are quite variously devel-
oped. Some are dimorphic, some sensory
(“sense clubs™). Claws are developed on
the terminal podomere.

The mandibles are situated at the sides of
the mouth, and are very similar in all ostra-
codes. Each mandible consists of protopod,
endopod, and exopod. The long coxa of
the protopod is equipped at the ventral end
with teeth which are used in mastication;
those of the left and right mandibles meet
in the center of the mouth. The basis and
endopod together form the palp, which
curves forward and downward; it is
equipped with setae used for crawling and
digging or for holding food fast and cutting
off pieces (Fig. la4¢). In the Halocypridi-
dae the proximoventral part of the basis is
extended (Figs, 32,6) and armed with cut-
ting teeth. In the Platycopina the basis is
long and provided with a comb of numerous
long setae (Fig. 54); a somewhat similar
structure is found in the Darwinulidae of
the Podocopina (Fig. 7¢). In all forms the
exoped is small and delicate, bearing a num-
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ber of setae; in some species it functions as
a branchial plate, accessory to that developed
on the maxillae,

The maxillae work as supporting organs
of the mandibles. They aid in carrying food
to the mouth, in removing undesirable par-
ticles, and in creating water currents used
in respiration and carrying in food particles
in suspension. The maxillae lie at the sides
of the hypostome, or, if a hypostome is ab-

heart

eye

antennule

mandible
anfenna

maxilla
first thoracic leg

second fhoracic {eg
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sent, at the posteroventral sides of the head.
The maxillae have a varied development in
different groups of Ostracoda and the varia-
tions are regarded as important aids to
taxonomy. The protopod in many species
of all orders is equipped with two or three
proximal endites bearing setae (Figs. 1d; 5¢;
6a,b; 74); in the Podocopina these endites
are sometimes referred to as masticatory
processes. In many forms the exopod is a

third thoracic leg

0.1.2.3.4 . 5mm.
L1 1111

Fic. 2. Morphology of a representative myodocopid (myodocopine ostracode, Cypridina norvegica Bamp,

Recent (Cypridinidae). a. Male with LV removed; scale in upper right corner.
c. Part of seta from male antennule showing suctorial structures.——d. Distal end of right

antennule.

b. Distal end of male

3rd thoracic leg. (From Kgsving, after Sars and SxocsbERg,)
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large vibratory plate equipped with a comb
of long setae, commonly feathered (Fig. 5¢;
6a; 7a; 84). Some Myodocopida, however,
lack an exopod or this element is much re-
duced (Fig. 14), and in the Cladocopina it
forms a palp of one or two podomeres with
several distal setae directed medially (Fig.
4a,6). The endopod in most species forms
a strong palp equipped with distal setae
(Figs. 1d; 3a,6), but in the Podocopina it
may be lacking. In the Platycopina the first

antenng

antennule
frontaol organ —’
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podomere bears a comb of numerous long
setae (Fig. 5¢).

Three pairs of thoracic appendages occur
in the Myodocopida and Podocopina, two
pairs in the Platycopina, and only a single
pair in the Cladocopina.

The first thoracic legs are attached to the
body at the junction of head and thorax. In
some families they are highly modified as
accessories to the jaw apparatus, conse-
quently being referred to by some authors

— third thoraoci
dait ir oerg;rc leg

mandible
maxilla
first thoracic leg

-

ovd
S

furco

second theracic leg

antenno
antennule

frontal organ

mandible
maxilla

heart third thoracic leg

second thorocic leg

furca

first thoracic leg

Fic. 3. Morphology of a representative myodocopid (myodocopine) ostracode, Conchoecia elegans Sars,

Recent (Halocyprididae). a. Female with LV removed.

5. Male with LV removed. (Scale of both fig-

ures on lower left corner; from KesLing, after Sars.)
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antenna
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maxilla

closing-muscle scor
first thoracic leg

antennule 99

mandible
maxilla
first thoracic leg

penis

antennule

.1 [} 3 - .
Losuslasin] | | furco

Fic. 4. Morphology of a representative myodocopid (cladocopine) ostracode, Polycope orbicularis Sars,

Recent (Polycopidae). a. Female with LV removed. b, Male with LV removed; testes shown in rear

part of body. ¢. Left antennule with distal setae broken. d. Left antenna with setac broken on both

exopodite (left) and endopodite (right). ¢. Left mandible. f. Left maxilla. g. Left 1st thoracic

leg. h. Male left furca. 4. Female left furca. . Male penis. (All figures to scale in lower left
corner; from KEesLing, after Sars.)
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as maxillipeds (or second maxillae). In other  legs. In some species the first thoracic legs
families they appear as unmodified leg are dimorphic, and the male legs not only
structures, simnilar to the succeeding thoracic  differ from the female, but the left and right

-1 0 1 -2 mm.
Lt dieed] | |

mun:lible_||

antennule

maxilla
first thoracic leg
second thoracic leg

Fis. 5. Morphology of a representative podocopid (platycopine) ostracode, Cytherella abyssorum Sars,

Recent (Cytherellidae). a. Female with LV removed; genital lobe shown above furea. 5. Left mandible.

. Left maxilla. d. Female left Ist thoracic leg. e. Male left st thoracic leg. /. Female left

2nd thoracic leg.——g. Male left 2nd thoracic leg. A, Male furca and penis. (All figures to scale in
upper left corner from KesLing, after Sams.)
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legs of the pair also may differ from each
other. In the Myodocopida the protopod is
large, vertical and unjointed, and provided
with anteroventral endites (Fig. le) with
clawlike setae (Fig. 1f-j). The exopod takes
the form of a large vibratory plate that prob-
ably aids respiration (Figs. la; 2a; 3ab),
The endopod is either composed of short
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first thoracic leg

antenna
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podomeres on the posteroventral edge of the
basis (Cypridinidae, Fig. le) or is leglike
and directed backward (Halocyprididae,
Fig. 3a). In the Cladocopina this is the only
thoracic leg. Its homology is somewhat con-
troversial. The large basal segment bears a
vibratory plate which by some is regarded
as the exopod and homologous with the

rear gut

third thoracic leg

genital lobe furca

second thoracic leg

Zenker's organ

1 mm.

L L

d

Fic. 6. Morphology of representative podocopid (podocopine) ostracode, Macrocypris minna (Bamp), Re-

cent (Macrocyprididae). a. Female with LV removed; 4 eggs shown in rear part of body. b. Male with

LV removed.——c. Male left Ist thoracic leg.——d. Palp of male right 1st thoracic leg. (Figs. @ and & to
scale at right; from Kesvine, after Sars.)
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closing-muscle scar

eye mandible

penis

maxilla

first thoracic leg

onfennuole

antenna

second thoracic leg

third thoracic leg

Fic. 7. Morphology of representative podocopid (podocopine) ostracode, Limnocythere sanctipatricii (Brapy

& Rosertson), Recent (Limnocytheridae). a. Male with LV removed.
d. Male left 3rd thoracic leg——e. Female furca and genital lobe.

¢. Female left 3rd thoracic leg.

b, Male left brush-shaped organ,

(All figures to scale at right; from KEsLiNg, after Sars.)

similar structure developed in the other
orders and suborders; others regard it as an
epidodial plate borne by the coxa (Fig.
4a,b). This basal segment bears a subtri-
angular podomere (?basis) to which are at-
tached two setiferous labes (?endapod and
exopod). In the Platycopina the homology
of the parts is likewise controversial. The
appendage is dimorphic and in some species
weakly developed or absent altogether in the
females. That of males (Fig. 5e) bears a
strong prehensile ramus of three podomeres
directed backward (Pendopod) used in
copulation; this is absent in the female (Fig.
1d). In both sexes the basal protopod bears
a vibratory plate with feathered setae
(fepipod) and a distal lobe with a few
short setae (Pexopod). In the Podocopina
this leg is variously developed and in many
species is dimorphic. In the Cypridacea the

protoped ends in a masticatory process bear-
ing setae (Fig, 9); the endoped is medified
as a palp, composed commonly of a single
podomere in the female, but in the male
further modified to form a prehensile claw
of one or two podomeres; the exoped forms
a small branchial plate. In the Cytheracea
this pair of legs is pediform and lacks the
branchial plate; the legs are dimorphic in
some species however (Fig. 72). In the
Bairdiidae (Figs, 10, 11) they are pediform
but possess a branchial plate. In the Dar-
winulidae (Fig. 8¢) both masticatory proc-
ess and branchial plate are well developed
but the endopod is pediform, as in the
Cytheracea. In the Macrocyprididae there
is no vibratory plate, the endopoed in the
female being subpediform, that of the male
prehensile and asymmetric (Fig, 6¢,d).
The second thoracic legs (not developed
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third thoracic leg

second thoracic leg

Fic. 8. Morphology of a representative podocopid (podocopine) ostracode, Darwinula stevensoni (Brapy &

RoperTson), Recent (Darwinulidae). a. Female with LV removed. !
4. Left maxilla from front——e. Left 1st thoracic leg. (All figures to scale in lower left corner:

dible:

b. Left antennule——¢. Left man-

from KEsLING, after Sars.)

in the Cladocopina) closely resemble the
first in the Halocyprididae, but in some
species they are dimorphic (Fig. 34,6). In
the Cypridinidae (Fig. 1%) they take the
form of a fixed lamelliform plate, never
used in locomotion. In the Platycopina they
are strongly dimorphic, that of the male
(Fig. Sg) having an undivided protopod, an
endopod of three backwardly directed podo-
meres, and a lamelliform exopod bearing
setae. That of the female (Fig. 5f) is very
small and consists of only the platelike exo-
pod with setae. In the Podocopina this limb
is uniramous and pediform, the protopod
being strong and vertical and the endopod
long and directed backward, with a strong
terminal claw. In some species there is
slight sexual dimorphy in the lengths of
the podomeres and claws.

The third thoracic leg is developed only
in the Myodocopida and the Podocopida. In
the Cypridinidae this leg is long, mobile,
vermiform and flexible, but lacks true joints
(Figs. la; 2a). The distal end has long
bristles with bell-shaped segments and a ter-
minal comblike structure of setae (Fig. 2d).

This organ is used to clean the inside of the
valves. In the Halocyprididae this limb is
reduced to a small tapering stem of one or
two podomeres and two setae (Fig. 34.6).
In some Podocopida this leg is also a clean-
ing organ of rather variable structure, up-
turned within the cavity of the shell and
equipped with long cleaning setae (Fig.
6a,b), friction pads, a claw, and pincers,
complete or in various combinations. In
other Podocopida the limb is developed as a
walking leg essentially similar to the two
previous limbs (Fig. 74.¢,d; 84); in some
Cytheracea it is dimorphic in the propor-
tions and lengths of podomeres and claws
(Fig. 7c,d).

Male Cytheracea have paired brush-
shaped organs (Fig. 75) located in front of,
between, or behind the thoracic legs. These
are probably sexual sensory organs and not,
as some suggest, rudiments of another pair
of appendages.

The furcae (“furcal rami” of some au-
thors) are appendage-like structures at-
tached at the posterior end of the body. In
the Myodocopida and Platycopina they con-
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Fic. 9. Morphology of representative podocopid (podocopine) ostracode, Candona suburbana Horr, Recent

(Cyprididae). @. Male with LV removed; palp of maxilla turned backward to show “masticatory processes”

or endites. b, Female with LV removed.——e, Inner face of distal part of male right antenna, showing

“male” setae——d. Inner face of distal part of female right antenna——e. Outer face of male left 1st

thoracic leg. f. Inner face of palp of male right 1st thoracic leg. (Figs. 4, , e, and f to scale in upper
’ left corner, from Kesnineg.)
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Fie. 10. Mo;phofogy of a representative podocopid (podocopine) ostracode, Batrdia frequens G. W. MULLER,
Recent (Bairdiidae). Female with LV removed (compare with male in Fig. 11); note dimorphism in
terminal claws of antenna and setae of exopod of st thoracic leg. (From Kesiing, compiled fram MiiLLEer.)

sist of short, broad, lamelliform rami with
several claws (Figs. 1a; 2a; 3a,6; 5a). In the
Cladocopina they are similar but in some
species are asymmetrical in the male, with
the number of claws reduced in the left
(Fig. 44,1). In the Podocopina the furcae are
extremely variable, and never lamelliform.
In the Darwinulidae (Fig. 84) they are
lacking or represented by an unpaired re-
flexed process at the end of the thorax. In
the Cytheracea they are dimorphic, in the
female consisting of a small plate with two
or more setac (Fig. 7¢), in the males of
most species fused with the penis (Fig. 7).
In the Bairdiidae they are small but well
developed, variable, with at least three setae,
of which one is long and strong (Figs. 10,
11). In the Macrocyprididae they are much

reduced and dimorphic (Figs. 6a,6). In the
Cyprididae they are variable; in most gen-
era, Candona for example, there is a long
rodlike ramus and two powerful terminal
claws and two setae (Fig. 12); this is re-
duced in Cypridopsis to a stumplike base
and a long flagella-shaped terminal seta
with or without basa] spinule.

DIGESTIVE SYSTEM

The alimentary canal of ostracodes con-
sists of the mouth, esophagus, stomach, and
anus. Podocopidan Ostracoda have a short,
narrow intestine and a voluminous rear gut
between the stomach and anus. Some have
livers at the sides of the stomach, which sup-
ply digestive fluids.
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%Y X

antennule

antenna

Fic. 11. Morphology of representative podocopid (podocopine) ostracode, Bairdia frequens G. W. MULLER,
Recent (Bairdiidae). a. Male with LV removed; maxilla shown above its normal position and furca bent
backward to show structures more clearly (at rest, exopod plate of maxilla lies outside that of 1st thoracic
leg, and furcae lie between the penis).——#&. Asymmetrical brush-shaped organs, which lie between bases
of 2nd thoracic legs. (Both figures to scale in upper right corner; from Kesuing, compiled from MULLER.)

GLANDULAR SYSTEM

The glandular system is not well under-
stood in many families. The glands may be
divided into secreting and excretory types,
but glands of any sort have not been re-
ported in some ostracodes. So-called “shell
glands” (which have nothing to do with
secreting of the shell) appear to be a com-
bination of secreting and excretory glands,
Other secreting glands are salivary (glands
of the upper lip), livers (hepatopancreases),
and those of the first thoracic legs. Certain
marine ostracodes have glands in the upper
lip that secrete light-producing substances.
Some have glands that open at the borders

of the valves. In some genera, at least, there
are excretory glands opening near the an-
tennules and maxillae.

RESPIRATORY AND
CIRCULATORY SYSTEMS

Respiration is accomplished through the
body wall, by gills on the rear part of the
body, by vibratory plates of certain ap-
pendages, or by combinations of these three.
A distinct heart is found only in the Myodo-
copida (Figs. la; 2a; 3a,b).

NERVOUS SYSTEM

Primary divisions of the nervous system
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are the cerebrum, the ventral chain of
ganglia, and the circumesophageal ganglion.
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tennae and forehead area. The ventral chain
sends nerves to most of the appendages from

the mandibles posteriorly, including the
furcae and ventral area.

The eye, when developed, is a complex
structure, composed of one median and two
lateral divisions. It is situated dorsal to the
basal podomeres of the antennules. The lat-

Lesser ganglia lie in most of the appendages.

The cerebrum lies in the forehead area,
from which nerves extend to the eye, an-
tennules, and antennae, and to the epider-
mis of the valves. Motor nerves extend from
the circumesophageal ganglion to the an-
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Fic. 12. Morphology of a representative podocopid (podocopine) ostracode, Candona suburbana Horr,
Recent (Cyprididae). a. Female with left half removed, showing muscles attached to dorsal part of valve
and to appendages and rear part of body. b. Male with left half removed, showing muscles from endo-
skeleton to appendages, rake-shaped organ, hypostome, closing muscles, and dorsal part of valve; muscles
operating furca are attached to rear framework of body. Muscle from valve to ventral body wall is found
only in males; it is contracted in copulation, unfolding the penis and swinging them out of the carapace.
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eral divisions are reported to contain 10 to
15 cells and the median element 7 to 8,
Many ostracodes have no eyes. In the Myo-
docopida (Cypridinidae) they are di-
morphic, those of the male (Fig. 24) being
larger and with more lenses than those of
the female (Fig. lg). In the Podocopina
(some Cytheracea) a glassy lenslike eye
tubercle is observed in either valve at the
anterior end of the hinge, An ocular sinus
lies below the tubercle and serves to accom-
modate the eye. The frontal organ developed
in some Ostracoda is believed to be sensory,
but its use is not known certainly, Some
authors believe that it is a kind of median

eye.
MUSCULATURE

The body of an ostracede is provided with
many muscles. Flexor and extensor rnuscles
are well developed in all appendages. Sep-
arate muscles usually occur in each podo-
mere 50 that each division is capable of in-
dependent action. The basal podomere of
each cephalic appendage is attached to the
inner dorsal area of the shell by flexor and
extensor muscles (Fig. 12a). The bosses, at
points of attachment, may be preserved in
the fossil state.

Among the most important appendage
muscles are those attaching the basal podo-
mere of the mandibles to the shell. Several
muscles extend from the mandible to the
inner dorsal margin of the shell. Another
set of mandible muscles is atrached to the
shell in an anteroventral position. They are
attached slightly anterior and ventral to the
closing muscles and serve as adjustor mus-
cles. In most literature, the scars of the
mandible-adjustor muscles have been er-
roneously included in the set of closing-
muscle scars,

The adductors, or closing muscles, extend
from valve to valve. Their distal ends are
attached to the outer coating of the epider-
mis. In the calcareous portion of the shell,
a raised boss is developed at the point of
muscle attachment. This boss is the “muscle
scar” referred to in fossii forms.
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The adductor muscle fibers connect near
the middle of the body in a chitinous rod.
From the chitinous rod to the inner mar-
gin of the valves they may extend as a
closely packed set of fibers, as in Cytherelia,
or may diverge to form several isolated
bosses, as in the Cytheracea.

When the adductor muscles relax, the
valves are opened by an elastic ligament that
lies along the dorsal margin. Contraction of
the adductors, while closing the valves, cre-
ates tension on the ligament. Relaxation of
the adductors releases the tension and the
ligament contracts, thus opening the valves.

In the mid-area of the ostracode body is a
chitinous framework known as the endo-
skeleton (Fig. 125). It is suspended by
muscles which extend to other body parts.
Muscles connect the endoskeleton with most
of the appendages, several glands, and the
alimentary tract.

SEX ORGANS

The sex system is paired and, with few
exceptions, the left half is not connected
with the right. Gonads of Cyprididae lie
in the hypodermis, whereas those of other
ostracodes are in the rear part of the body.
The female system is made of ovaries, uteri,
uterine openings, vaginae, and seminal re-
ceptacles. The seminal receptacles have
adits and exits through the vaginae, and are
not connected to the uteri inside the body.
The male system includes the testes, vasa
deferentia, and penes. Some genera have
ejaculatory ducts or Zenker’s organs, which
pump sperm out through the penes (Fig.
65). In some there are enlargements of the
vasa deferentia that serve as seminal vesicles.
Many species are parthenogenetic, but their
females retain seminal receptacles. Of the
syngamic species, a few have males with
asymmetrical penes and many have di-
morphic appendages. The penes in many
Podocopina are extremely complicated (Fig,
7a) and accordingly some attempts have
been made to use them in taxonomy, but
the homology is imperfectly understood.

REPRODUCTION OF OSTRACODA
By R. V. KesLing

[University of Michigan]

PARTHENOGENESIS

Many species of fresh-water ostracodes
lack males, as indicated both from observa-

tions in nature and from cultures in aquaria.
The females lay fertile eggs, which hatch
out another generation of females.
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Cyprinotus incongruens is parthenogenetic
in one geographic range and syngamic in
another. Furthermore, laboratery cultures
of this species can be changed from syn-
gamic to parthenogenetic by isolation of the
temales, and from parthenogenetic to syn-
gamic by placing the females on a near-
starvation diet. Such a reversal of repro-
ductive processes does not occur in other
species that have been investigated.

SYNGAMY

In species having males, the female lays
fertile eggs only after copulation. The exact
role of sperm in syngamic reproduction is
questionable. The individual spermatozoa
in many species are many times longer than
the carapace, and absolutely, as well as rela-
tively, larger than those of all other animals.
LownNpEs, who studied the motility of ostra-
code spermatozoa, found that they advanced
tail first and from this concluded that they
were nonfunctional. If this is true, it does
not explain why, in most syngamic species,
impregnated and only impregnated female
produce fertile eggs, nor why their egps
hatch out young individuals of both sexes.

COPULATION

Fresh-water species of ostracodes, which
mature in about a month, live only a few
months as adults. Although in some species
young broods appear in the spring in great
numbers and in others come forth in the
summer, fresh-water ostracodes produce
more than one or two generations per year,
In each impregnated female, the seminal
receptacles are distended with hundreds of
spermatozoa, certainly more than enough
to fertilize all eggs the amimal could cver
lay, Seemingly a single copulation is suffi-
cient to impregnate a female for life.

Copulation has been observed in several
Cyprididae, including Candona fabacfor-
mis, C. rostrata, Cyprois marginata, Can-
donopsis kingsleii, Cyprinotus incongruens,
and Notodromas monacka. In all except
the last-named species, the procedure is the
same. The male spreads his valves apart,
clambers onto the posterodorsal part of the
carapace of the female, clasps the edges of
the female valves with the palps of the first
thoracic legs, unfolds and extends the ends
of the paired penes, and inserts them into
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the paired vaginae of the female. The female
remains passive. The copulation is accom-
plished in minutes, and the accuracy of the
male is attested by the fact that no female
has ever been found to have spermatozoa
in only one receptacle. EroFson recorded
observations on the mating of many Cytheri-
dae, including species of Cyrhere, Lepto-
cythere, Cythereis, Cytherura, Cytherop-
teron, Hirschmannia, Xestoleberis, and Para-
doxostoma. In these Cytheridae and in
Notodromas monacha, the male approaches
in a different way; the posteroventral edges
of his valves are brought into contact with
those of the female, so that the ventral sides
of the two animals lie close together. No
observations on the mating procedure of
other families have been recorded.

Several marine species of Cypridinidae
are known to have planktonic mating. One
species, Philomedes globosa, is interesting
because the adult male swims actively near
the surface, whereas the adult female spends
most of her life confined to the bottom,
dragging her carapace through the mud.
The adult females emerge from their final
ecdysis with natatory setac; at certain times
of the year, in the dark of night, flocks of
females ascend over 100 fathoms from the
bottom te copulate with the planktonic
males. After mating, the females return
to the bottom, shed their natatory setae by
biting (or more properly “sawing”)} them
off with the claws on the first thoracic legs,
and by this self-mutilation lose for the rest
of their lives the ability to sear upward from
the mud. As for the males, they reach ma-
turity with weak mouth parts, and prob-
ably die shortly after the nuptial swarming.

BROOD CARE

The Cyprididae, most Cytheridae, and
presumably the Bairdiidae do not care for
their young. After the eggs are laid (and
in some species are attached to vegetation
or bottom sediments}, the female goes her
way. Not all eggs are laid at one time, and
broods of several stages may come from
one mother.

The Darwinulidae, Cypridinidae, Halo-
cyprididae, and Cytherellidae retain the eggs
between the posterodorsal part of the body
and the carapace. In many species, the young
pass through more than one ecdysis before
leaving the protection of the mother animal.
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Nothing is known about the transfer of the
eggs to the brood space, nor about the feed-
ing of the young instars.

Fggs of most fresh-water ostracodes not
only require no care, but can withstand des-
iccation for long periods of time. Sars
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described from various parts of the world
ostracode faunas which were raised from
dried mud shipped to him, Eggs have been
reported viable after drying for 30 years.
Eggs of marine ostracodes are not known
to survive any drying out whatsoever.

ONTOGENY OF OSTRACODA
By R. V. KesLING

[University of Michigan]

HATCHING AND MOLTING

An ostracode hatches from the double-
walled eggs as a bivalved nauplius. The egg
splits along the equatorial line, thus freeing
the young ostracode. In none of the species
investigated does the animal have in its first
instar, or growth stage, as many appendages
as are developed in the adule.

Like other crustaceans, the ostracode
grows by ecdysis, molting the old hard parts
and secreting new and larger ones. This
externally discontinuous growth habit is
very similar to hatching again, for the in-
dividual that emerges after ecdysis differs
from the one that inhabited the old cara-
pace. The molting process begins with
splitting of the inner lamella from the outer
side along the front edge; the chitin breaks
open along the median plane of the body,
and in sequence the appendages are meticu-
lously withdrawn from their old chitinous
armor; then the expansion of the hypoder-
mis springs the animal free from the ol
carapace. During the relatively brief ecdy-
sis, the animal increases to about twice its
former volume, adds new appendages and
organs, and alters the form and function of
the old ones before secreting calcareous
valves and a chitinous ceat on the body and

appendages.
NUMBER OF INSTARS

Unfortunately, few authors have studied
the immature instars of species, being con-
tent with examination and classification of
adults only. In two suborders (Cladocopina,
Platycopina} the number of instars has not
been established for any species,

Ostracodes belonging to the Cyprididae
have nine instars, of which the last is the
adult. Most of the Cytheracea also have
nine instars, but three species of Xestoleberis
have only eight. In the few species of

Cypridinidae that have been investigated six
instars are observed and in the Halocypridi-
dae there are seven instars, Much additional
work is needed to understand the immature
instars of nearly all ostracodes.

CHANGES IN ANIMAL

The ostracode adds new appendages in
the young instars. Each appendage, except
for those present in the nauplius when
hatched, begins as a simple lobe, variously
called an anlage, primordinm, or incipient
appendage. In successive instars, the anlage
assumes the definitive form of the append-
age, adding podomeres and claws or setae.
New organs are added in the same way, and
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Fic. 13, Growth indicated by successive instars of

Cypridopsis vidua (MOLLER). a. Outlines of instars

in lateral view successive, X 5. ——&. Plotted growth

increments according to D'Arcy THoMPsON's system
of Cartesian codrdinates (44).
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Fic, 14, Transverse section of adherent superposed
instars of Cryptophylius obotoides (UrkicH & Bass-
LER), M.Ord., X 10 {49).

the animal becomes sexually mature only
after the last ecdysis. In some species, how-
ever, there may be rare individuals which
undergo further growth and ecdysis after
sexual maturity is reached, for not uncom-
monly in a collection of a species rare in-
dividuals are found to be about double the
volume of the majority.

The following chart summarizes the ap-
pearance of appendages in ontogeny, inso-
far as known. It is of particular interest
that in all groups studied, the thoracic legs
first reach their definitive form in the ante-
penultimate instar, regardless of the num-
ber of instars for the species. It seems that
Cypridinidae hatch with the same stage of
development as that achieved by the Cyprid-
idae after three moltings. The three species
of Xestoleberis with nine instars begin the
first growth stage with the appendages that
other Cytheracea have in the second instar.

CHANGES IN CARAPACE

The carapaces of successive instars of a
growing ostracode commonly differ not only
in size, but in proportions, growth being
allometric. The allometric index is slight,
however, and varies during growth (Fig.
13), The shell of young instars is in all
species thinner in proportion to its size
than in the adult. The duplicature, in spe-
cies in which it is developed, is narrower
in the young instars, and the hinge more
fragile. In species which have an advanced
hinge in the adult (¢.g., amphidont}, earlier
instars show a more primitive type (&g,
merodont). This ontogenetic succession
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therefore parallels the presumed phylogene-
tic history and is considered to be an ex-
ample of palingenesis. In species that are
highly ornamented as adults, the ornamen-
tation increases during ontogeny, both in
the number of ornamental elements and in
their relative size,

In a few genera (e.g., Ertdoconcha, Cryp-
tophyllus) some, but not all, of the early
molts are retained outside the later ones,
and become cemented to them (Fig. 14),
thus reproducing growth lines of the same
nature as those in the Conchostraca.

TIME REQUIRED FOR
MATURITY

The Cypridinidae reach maturity in about
three years, The Cyprididae develop in
about 30 days, and Cytheracea in 40 days to
three years, according to the species. In
general, fresh-water species grow and ma-
ture much faster than marine, These figures
are based on scanty information, since few
species have been studied.

TasLe. Morphological Features of Ostracoda
Occurring in Different Growth Stages

Taxon Appendage
Sy @ ¥ w

§§§E'E%’uz '?;': E
FEXFSE23 3 8E 88 &
Instar number

11 . .X X X . . a
221 ... XXXA - A
332 .1XX XX . . A
4 4 312X X XXAa . A
55 423X XXXXAa X
665 34X XX XXXA a X
7764535 X X XX XXX A aX
8875 6X XX XXXXXaAX

Adule X XXX XXX XXX

Explanation: X, structure present in definitive form;
A, anlage always present; a, anlage present in some
species, not in others; .., no trace of structure found.
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SHELL MORPHOLOGY OF OSTRACODA
By H. W. Scorr

[University of Illinois]
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GENERAL FEATURES OF
CARAPACE

The ostracode carapace is bivalved, each
valve being similar but not invariably a mir-
ror image of the other. The two valves may
be subequal or unequal in size. Inequality
in size results in overlap of part of the free
margin of the smaller valve by the larger,
as in Paraparchites or Kloedenella, or in in-
closure of the smaller valve by the larger
all around the margin, as in Cytherella. A
narrow edge of the free margin may be
beveled in such a manner that the two
valves fit without pronounced overlap, giv-
ing the appearance of equality as in Amphis-
sites. Even in such shells, however, the
beveled edge on one valve slightly overlaps
the thin edge of the opposite valve. The two
valves are articulated dorsally along the
hinge and inclose the bedy of the ostracode.

The carapace is composed of two parts:
(1) a hard layer of calcium carbonate, and
(2) a soft layer, the epidermis. The hard
shell substance is presérved in fossils and
therefore represents the portion commonly
studied by paleontologists. During life the
hard shell is coated with a chitinous layer
and the epidermis is enclosed in chitin. The
outer chitinous layer can be recognized in
some thin sections of fossils,

The hard shell layer is usually composed
of two parts, the outer lamella and duplica-
ture (Fig. 15). The duplicature, not defi-
nitely recognized in the archaeocopids,
leperditicopids, and palacocopids, extends
along the free margin of the valve and is
welded to the outer lamella. Both parts are
composed of crystalline calcium carbonate;
the long axis of the crystals is arranged at
right angles to the shell surface. The cal-
cium carbonate is precipitated by epidermal
cells, though no special lime-secreting cells
have been recognized. Because the ostracode
sheds its hard shell in a series of molt
stages, it is obvious that calcium carbonate
precipitation is not continuous but is rhyth-
mic. It is known that the ostracode can
store an excess amount of calcium carbon-
ate in its body and can create a new shell
after molting in a calcium-free environ-
ment. The amount of calcium in the diet
may control some shell features. Unusually
thin or thick shells, bizarre ornamentation,
or other aberrant features may be environ-
mentally controlled.

EXTERNAL FEATURES
SHAPE AND SIZE

Ostracodes vary greatly in size. They
commonly measure 0.7 or 0.8 mm. in length,
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Fic. 15. Nomenclature of the duplicature and wall structure of a typical podocopid ostracode (44).

but some species may greatly cxceed the
average. For example, Eoleperditia fabulites
commonly attains a length of 3 to 5 mm.

The outline or shape of an ostracode is
one of the most important criteria in classi-
fication. Many families and genera may be
identified by general outline of the carapace.
Regardless of great variation in shape, most
ostracode carapaces may be described as
ovate, clliptical, or quadrate. The prefix
“sub-” may be added to any of these terms
to indicate deviations. Rarely ostracode cara-
paces are subrectangular, trapezoidal, or
rounded in outline.

The dorsal edge of the carapace may be
convex or straight, and the ventral margin
convex, straight, or concave. The ends are
usually rounded, but in some species they
may be extended into elongate structures
such as found in Bairdia and Cytherura.
Rounding of the ends may be symmetrical
(e.g., Cytherella) but they are more com-
monly dissimilarly rounded. The greatest
extension of curvature of the ends may be
cither above or below mid-height.

The area adjacent to the hinge, as seen in

dorsal view, is referred to as the dorsum
(Fig. 16). It may be broadly or narrowly
arched, flat (with dorsal plica or marginal
ridge), or concave. The terminations of the
hinge may be marked by a change in out-
line. These changes represent the juncture
between the dorsal border and ends of the
carapace, referred to as the cardinal corners,
which are very important in classifying
shape of the carapace (Fig. 17). The cardi-
nal corners range from acute (e.g., Kirkbya)
to obtuse (e.g., Oepikella); usually they are
obtuse and unequal.

The position of greatest height also con-
trols outline. If the greatest height is in
front of the mid-length, the carapace may
be referred to as preplete, if posterior to the
mid-length as postplete, and if at or near the
mid-length as amplete.

When the greatest height is near one end
of the carapace it produces what is known
as swing. Preplete and postplete shells pos-
sess swing. Usually the posteroventral bor-
der swings forward, resulting in a narrow
posterior half and a high anterior half (Fig.
18). Some exceptions to the forward direc-
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Fie, 16. Carapace nomenclature of a typical straight-backed ostracode (44).

tion of swing exist (e.g., Leperditia and a
few other genera).

VENTRAL AREA

When the two valves of the carapace are
opened they move outward around the free
edge from the terminations of the hinge.
The free edge extends around the anterior
and posterior ends and along the ventral
edge. The area adjacent to the ventral free
edge, as seen from below, is the venter.
Ventral structures, which may extend partly
or entirely around the anterior and posterior
ends, are referred to as adventral.

The closure of the carapace brings to-
gether a narrow portion of each valve. The
area of contact is the contact margin (Fig.
16). The nature of contact is variable in
detail but may be grouped into two types:
(1) that in which one valve is distinctly
larger than the other, the larger overlapping
the smaller around all or a portion of the
free edge (e.g., Cytherella, Kloedenella);
and (2) that in which the valves are equal
to subequal and overlap is wanting or slight
(e.g., Amphissites).

The contact margin may be simple or
complex. In the simplest type of closure a

single ridge, termed the selvage, extends
along the free margin. If more than one
ridge is present, the selvage is considered
to comprise the principal ridge. When the
valves are closed, the selvage fits into a
groove in the opposite valve. In some ostra-
codes the proximal covering of the epidermis
(inner lamella) is calcified to form the
duplicature (Fig. 15). In such shells the
contact margin 1s complex and the selvage
constitutes the principal ridge. In the living
animal the space between the inner and
outer lamellae, called the vestibule, is filled
by part of the epidermis. Proximal to the
selvage may be a minor second ridge,
termed the list. The two ridges are separated
by a groove. Additional secondary ridges
may be proximal to the list. Distal to the
selvage is the flange, a ridge that commonly
is a part of the outer instead of inner lamel-
la. When both selvage and flange are pres-
ent they are separated by the flange groove.
The duplicature is attached to the outer
lamella by an adhesive strip of chitin; the
proximal line of contact is referred to as the
line of concrescence (Fig. 15).

The ventral area may be simple and show
only the contact of the valves along the free
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Fic. 17. Diagrammatic illustration showing some of the external features of a typical velate palacocopid

ostracode (44).

edge. The ventral area in many ostracodes,
however, is modified by various ridges,
frills, or flanges, which may be restricted
to the venter or may extend to the cardinal
corners. Jaanusson (1957) groups such
features into types designed as velate, his-
tial, and carinal structures. Experience has
shown that these terms cannot be applied
in all cases without confusion. Distinction
of the histium is especially troublesome, The
typical velum is a ventral ridge, flange, or
frill that may extend around part or all of
the anterior and posterior ends. If it is con-
sidered as the primary or main ventral frill,
as typified by hollinids and curychilinids,
then histium cannot be used for such velate
structures. [n many ostracode carapaces, sec-
ondary ridges occur in addition to the pri-
mary velate structure. KesLing & Rocers
(1957) refer to these secondary ridges in
Treposella as “extra” and “marginal or sub-
marginal.”

The morphological significance of the
velum is not clear. In some carapaces it is
related to dimorphism, but in others it does
not seem to function as a dimorphic struc-
wure. Sections of Beyrichia show that the
velum is a downfold lined with the inner
chitin layer. Even in Hollinella where the
two sides of the velum are in contact, a dark
line representing the infolded inner chitin
layer is preserved. Perhaps in such shells
the frill is a true dimorphic velum, whereas
the marginal rim in such a form as Zygo-
bolba is a pseudovelum.

The term “carinal structure” was pro-
posed by Jaanusson (1957) for “different
kinds of nondimorphic ornamental ridges
situated lateroventrally and often occupying
about the same position as the connecting
lobe in quadrilobate valves,” The term has
been used to denote a kind of dimorphism,
whereas it should refer only to prominent
ornamental ribs on the lateral surface, not
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including low costae or velate ribs or the
histial ridge. Many species of Amphissites
are ornamented with typical carinae. Lateral
or lateroventral ribs may or may not be
superimposed on a dimorphic lobe.

Ribs and ridges varying in number and
complexity commonly are found on the lat-
eral surface of ostracode valves. These ribs
or costae may be coarse (e.g., Glyptopleura)
or fine (e.g., Graphiadactyllis). A simple
ridge may occur where the lateral surface
meets the venter. In some- carapaces it is
difficult to distinguish between a marginal
costa and velum. If the rib is on the lateral
surface, it is more appropriately termed a
costa, whereas if it occurs on the venter or
extends ventrally from the contact of the
lateral surface with the venter, it is either
a velum or a velate structure.

The velum commonly is a wide frill-like
structure extending lateroventrally from the
free edge (Fig. 19). It may be a smooth
bladelike structure or its surface may be
undulating, nodose, striate, or reticulate and
its edge may be smooth, scalloped, or spin-
ose. Velate structures are commen in the
Palaeocopida and previously have been ap-
plied only to this group, though velate-like
structures occur in  Cythereis, Pterygo-
cythereis, Kingmaina, and other Mesozoic
and Cenozoic genera.

LATERAL SURFACE

General features. The lateral surface of
ostracode valves can be divided into pos-
terior and anterior portions and into dorsal
and ventral portions. For designation of
specific points on the lateral surface, smaller
subdivisions can be defined, as anteroventral,
posteroventral, etc. (Fig. 18). The dividing
line between anterior and posterior is placed
at mid-length and between dorsal and ven-
tral at mid-height. If the position of the
adductor muscle scar is known, the surface
in front of it is referred to as the pre-
adductorial area and the posterior area as
postadductorial.

Unfortunately, length and height are not
always measured consistently, for such
measurements vary according to methods
of orienting the carapace. Students of the
palacocopids have oriented the carapace
with the dorsal edge parallel to a horizontal
line because in this group the hinge is fairly
long and straight, producing a straight-
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backed dorsum in lateral view (Figs. 16,
18). However, students of Cenozoic and
Mesozoic ostracodes mostly have oriented
them with the ventral edge or long axis
parallel to a horizontal line. This procedure
has been adopted because of the great varia-
tion in the shape of the hinge or dorsum in
platycopine, myodocopine, podocopine, and
cladocopine groups. Because these different
methods of orientation are well intrenched
in practice it seems best to continue them.

The lateral surface of ostracode valves
may be smooth or highly ornamented by
granules, pustules, striae, costae, pits, spines,
or reticula. Granules may be closely packed
or sparsely distributed over part or all of
the surface (Fig. 19). If the raised pro-
tuberances are distinet and larger than
granules they are described as pustulae or
papillae. Striae are fine furrows separated
by very minute ridges. In Entomis they
cover the entire surface and are nearly
parallel to each other. In Glypropleura the
ribs are coarser and are described as costae.
The lateral surface of Pyxiprimitia and simi-
lar forms is marked by depressions in the
shell called pits; they are not the openings
of normal pore canals. Larger pits such as
found in Thlipsura are not common; their
function, if any, is unknown.

One of the most distinctive of all orna-
mental features of ostracode carapaces is a
reticulate surface, found in many genera
from Paleozoic to Recent. Reticula are re-
presented by a network of intersecting bars
that produce a lacy pattern. In some species
the connecting bars are narrow and the
depressions large, whereas in others the
depressions are small and the surrounding
barlike portions are relatively wide and flat.
In the latter type there is a gradation be-
tween reticulate and punctate surfaces (Fig.
19). If the depressions are wider than the
bars, the reticulate pattern is obvious but
if the barlike divisions are wider than the
depressions, the appearance is more that of
a pitted or punctate surface. One of the
most common faults in early classification
was the separation of smooth specimens
representing internal molds from fossils
showing reticulate exterior surfaces.

The shell may be pierced by normal pore
canals, which represent the passageway for
hairs or setae (Fig. 15). The canals may be
few or many, widely distributed, closely
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Fic. 18. Nomenclature of arcas on the lateral surface and features relating to oricntation and dimensions

of typical straight-backed ostracodes. A. Diagram

of RV. B-E, both valves and transverse sections of

Primitia, Hollinella, Piretella, and Tallinnella (44).

packed, or entirely wanting. The projecting
setae are sensitive to touch. In some ostra-
codes additional setac may extend through
radial pore canals at the juncture of the
duplicature with the outer lamella. Com-
monly they are concentrated at the anterior
end but may extend along most of the free
edge also.

Spines are distinctive features of many
ostracode carapaces (Fig. 19). They are
highly variable in number and size. Some
are solid and ornamental, whereas others
are hollow and apparently held some por-
tion of the soft parts. Commonly but not
invariably spines are located posteriorly. In
Pierygocythereis and  Cytheropteron the
alate structure may extend backward into a
spine in a posteroventral position; other
spines may occur on both the posterior and
anterior margins. In some genera (e.g.,
Paracytheridea) the caudal process in a
posterodorsal position commonly is extended
into a spine. Spines may develop along the
dorsum (e.g., Rakverella and Crenonotella,
which may have several spines along the
dorsal edge tilted slightly backward). Di-
cranella has two mid-dorsal spines and

Aechmina a single centrally placed dorsal
spine; the lateral surface of Cythereis may
bear many small spines, and spines are
common on the edge of the velum in velate
species.

Lobation and sulcation. Lobes and sulci
are among the most distinctive features of
many ostracode carapaces (Fig. 20). Early
attempts to use them as a major basis of
classification resulted in considerable con-
fusion. Lobes represent elevations of the
shell (domicilium) which are directly op-
posite internal depressions or troughs. This
external lobation is a reflection of internal
anatomy and therefore important. Unfortu-
nately, the lobes cannot always be assigned
to given internal organs. For convenience,
lobes have been designated numerically from
anterior to posterior parts of the valves, as
Ly, Ly, Ly, and L,. The presence of all lobes
indicates a quadrilobate valve; a trilobate
valve bears lobes designated as Ly, Ly, and
Ly; a bilobate valve has only L; and Ls.

Sulci are elongate depressions of the domi-
cilium labeled Sy, S», and S5 from front to
back; valves may be unisulcate, bisulcate, or
trisulcate (Fig. 20). Of the sulci S5 is the
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Fic. 19. Nomenclature of the lateral and marginal palacocopid features of ostracode (composite) (44).

most significant because it marks the posi-
tion of the adductor muscle. Sulci are ex-
pressed internally by corresponding eleva-
tions. Some shells possess elongate depres-
sions which are not reflected internally;
these may be referred to as furrows or fis-
sures (Fig. 17). A typical sulcus opens dor-
sally and may open at both ends, whereas
typical fissures do not open at either end
and are contained within the shell.

In some forms all of the lobes merge ven-
trally into a ventral lobe. This is well illus-
trated in Tetradella marchica, a quadrilo-
bate-trisuleate species in which L; and Ly
curve ventrally to form a long ventral lobe
with Ls and Ly attached to it. A similar de-
velopment is found in Tallinnella dimorpha.

The sulci 8 and Sy represent the points of
attachment of muscles, S» denoting the posi-
tion of the adductor muscle and S; the
position of the muscles for one of the an-
terior appendages. Sy is present in unisul
cate species and §; and S, in bisulcate spe-
cies. It has been observed that thick, short-
hinged shells with a convex dorsum are
seldom sulcate. S has probably been de-
veloped due to the strain placed upon the
carapace by the closing muscles. §3 is com-

monly present in quadrilobate valves. The
function of the lobes is not clear. In bilobate
forms, where the two lobes are separated in
part by Sy, the lobes may not have had any
special function and are only an indirect
product of S;. The same may be true for
some trilobate species wherin Ly, Lo, and Ly
are by-products of §; and Sy, This is not an
explanation for all lobation. Certain organs,
such as the liver and stomach, may have oc-
cupied some lobes; the posterior lobe may
have been occupied by reproductive organs.

Unisulcate Eukloedenella, bisulcate Kloe-
denella, and trisulcate Dizygopleura are all
closely related genera. In such forms the
differences in sulcation are of only generic
importance. There is closer relationship
among these genera with different degrees
of sulcation than exists between such uni-
sulcate genera as Bolbina, Dilobella, Eukloe-
denclla, and Plethobolbina. It 1s common
rather than exceptional that genera within a
family show a variation in the number of
sulci.

The number and character of sulci and
lobes cannot be used generally for familial
differentiation; they are aids to classification
on all levels but are not by themselves gen-
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l6. 20. Nomenclature of palaeocopid ostracode showing lobation, sulcation, and other features (LV) (44).

erally definitive in any category other than
species. The number of sulci cannot be used
solely for determining the affinities of gen-
cra, Phylogenetic lines based on sulcation
have not been worked out, and much valu-
able information is expected to result from
[uture studies of this subject. Classification
based on lobation alone results in confusion.

DORSAL AREA

The general outling, nature of the hinge
contact, form of lobation and sulcation, and
presence of dorsal carinae are features that
may be observed in dorsal view, Observation
of the dorsum is essential to determine the
position of greatest width of the ostracode
carapace and character of the hinge line.
The position of greatest width bears on
dimorphism and orientation; the nature of
the hinge bears on problems of classifica-
tion and in some forms on orientation. The
hinge line may be depressed in a channel
(c.g., Paraparchites), comprise the highest,
most dorsal edge of the carapace (e.g., Wel-
leria), or be completely overlapped by the
larger valve (e.g., Cytherella). The exterior
terminations of the hinge fall into four
general classes: (1) without cardinal angles
and hinge contact not directly exposed (e.g.,

Cytherella, Bairdia); (2) with cardinal
angles well developed, hinge line straight
and uninterrupted by teeth or overlap, no
channel (e.g., Ctenobolbina, Primitia); (3)
with one end of hinge, usually anterior, in-
terrupted by overlap of one valve, usually
the larger, channeled or nonchanneled (e.g.,
Eukloedenella); and (4) with both ends of
the hinge interrupted by toothlike structures
of one valve fitting into socket-like notches
in the other valve, channeled or nonchan-
neled (e.g., Sensabella, Brachycythere).

It should be pointed out that the internal
characters of the hinge cannot be interpreted
from the external characters and that hinge
terminology can be used only when the in-
ternal features are known. However, the
internal features of the hinge are known in
only a few of the archacocopids and palaeo-
copids; therefore, description of the carapace
of such ostracodes specially calls for dis-
cussion of the external characters of the
dorsum, including the hinge line.

INTERNAL FEATURES

MUSCLE SCARS

Muscle scars are very important shell fea-
tures that commonly are preserved in Meso-
zoic and Cenozoic forms but less so in
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Paleozoic ostracodes. Their value in classi-
fication and orientation has been neglected
until recent years. Much is yet to be learned,
but we know that orders and some super-
families can be recognized on the basis of
muscle patterns, as well as a few families
and genera.

The presence of scars often has been over-
looked because of the apparent opaqueness
of the shell. However, coating the surface
of many specimens with oil or water or
converting calcareous specimens to fluorite
may reveal excellently preserved scars. The
use of stains and transmitted light also may
aid in making muscle scars visible.

The best-known scars in Paleozoic ostra-
codes are found in the Leperditiidae (Fig.
21, 1,2). In Eoleperditia, adductor, mandi-
bular, antennal, and possibly stomach mus-
cle-scars have been recognized. The large
adductor scar is composed of as many as 100
small secondary scars. The over-all shape
may be ovate (e.g., foleperditia) or chev-
ron- shaptd (e.g., Herrmannina). Muscle
scars in many palacocopids (Fig. 21,3.4)
appear to be single circular structures about
100 microns in diameter. They are reflected
exteriorly in several ways: as a “lucid spot,”
an unornamented, smooth circular spot, a
raised, thickened area, or a pit; internally
they may be marked by a circular depres-
sion or boss. In sulcate palacocopids the ad-
ductor scar is most commonly opposite to
the ventral and usually deepest part of S..
Internally, this point may be rough or
raised, but does not form a distinct pattern
of multiple scars.

Only a few scars of myodocopids have
been recorded. They are represented by large
clusters of many secondary scars, common-
ly grouped in a distinctive pattern (Fig.
21,8,13). The shape and number of the
secondary scars and the over-all pattern may
vary in different genera. Certainly, the long
thin bars of Entomoconchus differ strikingly
from the subround secondary scars of Cylin-
droleberis or the ovate scars of Cyclasterope.

The cladocopine myodocopids have a
closely set triangular group of three sub-
round secondary scars placed near mid-
carapace (Fig. 21,9). They have not been
reported often from fossils but are recorded
from Polycope.

In the platycopines (Fig. 21,7) the ad-
ductor muscle scar is composed of a closely
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spaced set of secondary scars arranged in a
double row. The sccondary scars are usually
10 to 14 in number. Their arrangement in
a biserial manner is typical of the suborder.

Scars in some of the metacopine podo-
copids are well known, in others unknown.
In Cavellina and Healdia (Fig. 21,5,6) the
adductor muscle scar consists of a cluster
of as many as 40 closely spaced secondary
scars. T'riepeL (1941, pl. 5, fig. 50) shows
mandibular, antennal and adductor scars in
Cavellina. The large number of secondary
scars in Cavellina clearly shows that such a
form cannot be classified with an ostracode
like Cyzherella, which has a small number
of secondary scars, even though the outline
of the carapaces is almost identical. Muscle
SCIrs hil\u'ﬁ not bffﬂ rf:portﬁd fron'l s0mme
families of Metacopina and, therefore, the
variation of scar pattern is unknown.

Howe & Lavrencien (1958) show how
muscle scars differ among the superfamilics
of the podocopids. In the Bairdiacea seven
or more secondary scars are closely packed
into a subcircular group, very closely packed
in Bythocypris, loosely packed in Bairdia.
In Darwinula (Fig. 21,20) they are ar
ranged in a rosette of nine or ten elongate-
ovate scars. Scars in the Cypridacea (Fig.
21, 17,19) are usually grouped into two
sets, oneg large set Of ﬂb(‘;llr SiX ovate scars
of the adductor muscle and a second more
anteroventral set of two discrete scars repre-
senting the mandibular muscles. In some
valves antennal scars occur anterodorsally,
None of the scars in the cypridids, which
usually are visible through the translucent
shell, are closely packed. Though not much
work has been done on them it appears that
the pattern is somewhat similar between
such genera as Candona and Cypria and
their value may be limited to family dis-
tinction. The Cytheracea (Fig. 21, 10,12,
14-16,18,21) have a typical set of four dis-
crete ovate scars in a vertical row, fanked
anteriorly by one or more isolated mandi-
bular or antennal scars. The axis of the four
adductor scars 1s usually inclined antero-
ventrally. A few genera can be identified
l)y the pattern or shape of scars. Variation
is produced by fusion, fission, or change in
shape of cither the adductor or mandibular
scars.

Very little can be said about the develop-
ment of the muscle-scar pattern. In the
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Ordovician Eoleperditia the adductor mus-
cle was extremely large, consisting of bun-
dled muscle fibers that produced a broad
scar with many closely packed secondary
scars. In late Paleozoic Healdia and Cavel-
lina the adductor muscle is marked on each
valve by as many as 40 closely grouped sec-
ondary scars. This is in sharp contrast to
most post-Paleozoic forms in which the sec-
ondary scars are few and commonly spaced
well apart.

HINGEMENT

Hingement is one of the most important
features for use in classifying Mesozoic and
Cenozoic ostracodes. Hinge characters are
not so well known among the palacocopids
but are used wherever possible. The fol-
lowing discussion is based in part on the
reports of Levinson (1950), Howe & Lav-
rencicn  (1958) and  SyLvester-Braprry
(1956). Most of the definitions and ex-
amples are based on their work.

The two valves of an ostracode are articu-
lated in a variety of ways along the dorsal
margin. Types of hingement may be di-
vided into four broad groups: (1) smooth
contact without interlocking devices; (2)
straight or curved, smooth or denticulate
hinge bar (tongue or ridge or apical list)
that fits into a corresponding smooth or
denticulate groove (Fig. 224); (3) straight
or curved hinge bar and groove supple-
mented by cardinal teeth and sockets, which
are smooth or partially to wholly crenulate
(Fig. 22B); and (4) a peripheral lock in
genera in which one valve is larger than
the other, the edge (commonly the selvage)
of the smaller valve httmg into a groove in
the larger. These major types have been
subdivided for the most part on the basis
of modifications such as degree of denticu-
lation of the bar or cardinal teeth.
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The nature of hingement in the archaeo-
copids is unknown. In the leperditicopids
several kinds of hingement have been recog-
nized. [n Eoleperditia hingement appears to
be of adont type (Fig. 23,1), consisting of a
simple bar and groove. In Herrmannina,
however, well-preserved vertical bars and
slots occur along the hinge in manner that
characterizes the prionodont type (Fig. 23,
2}, Thus, different types of hinges are recog-
nized as occurring in one family (Leper-
ditiidae) as early as the Ordovician.

The adont hinge was common among
the palacocopids, although by no means the
only type of hinge in this group (Levinson,
1950). Some leperditellids appear to have
valves that meet smoothly along the hinge
contact as though they were held together
only by an elastic band. In many genera
of the Kloedenellacea the hinge is adont but
may be modified by one or more faint cardi-
nal teeth, approaching the lophodont type
(Fig. 23,3), characterized by simple anterior
and posterior cardinal teeth in one valve
that fit into corresponding sockets in the
opposite valve. In the Glyptopleuridae the
hingement is distinctly lophodont and in the
Miltonellidae it is reported as amphidont
(see below). Hingement among the palaco-
copids is not sufficiently known to make
possible discrimination of significant types
of articulation common to various genera or
families and determination of evolutionary
trends in the nature of hingement.

WamwwricHt (1959) reports that the
hingement of D.rzygopfewa swartzi and
Eukloedenella sinuara is characterized by
the presence of a hinge bar in the left valve
and a corresponding groove in the right
(adont). In Eukloedenella the hinge bar of
the left valve is bounded ventrally along its
entire length by a distinct groove that en-
gages a well-defined ridge bordering the

(See facing page)

Fic. 21. Muscle scars of representative ostracodes.
2. Eoleperditia fabiulites, M.Ord., X 11.
renella carinata, M.Ord., %25.

90, 11. Bythoeypris arcuata, Mio., X 60, 12. Cytheridea praesulcata, Oligo.,
X 75. 15. Krithe papillosa, Mio., X75. 16. Loxoconcha subtriangularis, Oligo.,

asperrima echinata, Oligo.,

LererpiTicorina: 1. Herrmannia welleri, L. Sil., 8.
Pavarocoriva, 3. Euprimites effusus, M.Ord., X 37. 4. Trae-
Popocoripa (Popocorina). 10, Clithrocytheridea appendiculata, Eoc.,

110, 14, Trachyleberis

X 115. 17. Candona neglecta, Rec., X165, 18, Pseudocythere candata, Rec., X250, 19. Cypridopsis vidua,

Rec., %93, 20. Darainula stevensont, Rec., 3 190. 21, Paradoxostoma variebile, Rec., » 190,
X250, 6. Cavellina,
7. Cytherella abyssorum, Rec., X160,
13. Cypridina homoedwardsiana, Foc., 110,
orbicedaris, Rec, (1 alter 75; 2, 3, 6 after 70; 3, 4 aflter 36; 7, 9 after 68; & after 366a:

(MEeTacoriNa): 5. Healdia leguminoidea, Penn.,
(PLATYCOPINA) :

conchus.

Popocopipa
Popocoriba

Penn., 3 180.
Myopocorips  (Myopocorina): 8. Entomo-
Myopocorina  (Crapocorina): 9. Polycope
10-16 after 42:

17-21 after 88.)
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Fic. 22. Nomenclature of hinge clements of cytheracean ostracodes, A, B, Cytheridea hungarica ZavLanvyi,
LV, RV (Cytherideidac); €, D, Cythereis dentata G. W. MULLER, LV, RV (Trachyleberididae) (44).

main hinge groove of the right valve. Such
a groove is not present on the dorsal side
of the main hinge element but a broad de-
pression in the dorsum serves to accommo-
date the overhang of the right valve. In
Dizygopleura the hinge bar of the left valve
is not bounded either dorsally or ventrally
by a supplementary groove; however, a de-
pression of the dorsum serves to accommo-
date the overhanging right valve. The hinge
bar shows no significant change in size
throughout its length and no cardinal hinge
teeth are present. As determined from the
exposed hinge area of a right valve of Kloe-
denella cornuta no supplementary dentition
occurs. The so-called anterior cardinal tooth
of the kloedenellids is not part of the hinge-
ment but merely a peculiar structure of the
overlapping left valve in the region of the
anterodorsal free margin; this structure is
accommodated by a depression in the right
valve. The hinge devices proper terminate
immediately behind the “tooth.” This struc-
ture is best developed in dizygopleurid spe-
cies; it is less definitive but nevertheless

present in species of Kloedenella and Iu-
kloedencila.

In both Dizygoplenra swartzi and Eukloe-
denella sinuata the left valve overlaps the
right valve around the entire free margin,
in most pronounced manner antero- and
posteroventrally (Fig. 24), Overhang of the
dorsum of the right valve with respect to
that of the left is seen in both species but it
is better developed in Dizygoplewra. This
overlap 1s due to a dorsally directed thicken-
ing of the shell, particularly in the region of
Ly and the main suleus of Dizygopleura and
in corresponding positions of Kukloedenella.

The anterior “cardinal tooth™ is a very
distinctive feature formed by a thickening
of the shell and lateral projection of the
margin of the left valve in the region of S;
and Ly in quadrilobate and trilobate spe-
cies and in a corresponding position in bilo-
bate forms. In dorsal view this feature ap-
pears as a large, triangular toothlike struc-
ture extending from the left valve and over-
lapping the right valve. The dorsal over-
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Fic. 23. Hinge structures characteristic of Podocopida (Podocopina). 1-3. Cypripacea: I, Candona
compressa (Cyprididae), X 84; 2, Cypria ophthalmica (Cyclocyprididae), X 130; 3, Cypridopsis aculeata
(Cyprididae), X 125.——4-20. Cyrueracea: 4, Loxoconcha rhomboidea (Loxoconchidae), >(133; 5,
Cytheropteron latissimum (Cytheruridae), X123; 6, Cytherwra gibba (Cytheruridae), X 137; 7, Para-
doxostoma normani (Paradoxostomatidae), X182; 8-9, Heterocythereis albomaculata (Hemicytheridae),
X95; 10, Cytheromorpha fuscata (Paradoxostomatidac), X 130; 11, Hemicytheridets elongata (Cytheri-
deidae), X 90; 12, Paradoxostoma variabile (Paradoxostomatidae), X(133; I3-14, Cythere lutea (Cytheri-
dae), X 137; 15, Leptocythere pellucida (Leptocytheridae), % 137; 16-17, Hemicythere vilosa (Hemi-
cytheridae), X 98; 18, Cyprideis torosa (Cytherideidac), X 88:19, Xestoleberis depressa (Xeswleberididac),
X 137: 20, Hemicytherura clathrata (Cytheruridae), X140 (88).
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Fic. 24. Serial transverse sections of heteromorph carapaces belonging to Kloedenellocopina, left-to-right

arrangement in cach row indicating successive positions from rear toward front of carapace (camera lucida

drawings). Sections in upper rows with left valve black and right valve ruled were drawn from a female

of Eukloedenclla sinnata Urricn & Bassuer (M.Sil., Pa.), enlarged. Sections in lower rows with leflt valve

black and right valve stppled were drawn from a female of Dizygoplewra swartzi Urricn & BAssLER
(M.Sil., Pa.), enlarged (399).

mined, since only single valves were avail-
able.
In  Drepancllina  clarki, according to

hang of the right valve ends at the posterior
margin of the tooth.
WainwricHt also reports that in Bey-

richia moodey: and Kloedenia normalis the
hinge element of the left valve consists of a
bar extending the entire length of the hinge
area without supplementary dentition or
bounding grooves. The right valve is pre-
sumed to contain a corresponding groove.
This agrees with the type of hinge struc-
tures reported by Levinson (1950, p. 66,
fig. 1) for Beyrichia fittsi and B. jonesi.
The manner of articulation of the valves
along the free margin could not be deter-

Wamnnwricht, the left valve contains a hinge
bar with no supplementary hinge struc-
tures. This element is formed by the tapered
dorsal edge of the valve. The right valve is
presumed to contain the corresponding
hinge groove. Mastigobolbing typus pos-
sesses a very narrow, shallow groove ex-
tending across the length of the hinge area
of the left valve. This is presumed to have
accommodated a fine ridge in the right
valve.

(See facing page)
Fic. 25. Diagrammanc illustrauons ol ostracode hinge structures; 1-14, dorsal views of LV and RV 15-42,

interior views. 1. Adont. 2. Prionodont. 3. Lophodont.—-7. Merodont types: 4, paleomero-
dont; 3, holomerodont; 6, antumerodont; 7, hemimerodont——8. Entomaodaont., 9. Lobodont. 10-12.
Amphidont types: 10, paramphidont; 11, hemiamphidont; 12, holamphidont——!3. Schizodont——/ 4.

Gaongvlodont——15. Thlipsura [urca, 3 40.

16, 18. Thiipsurella fossata, % 24.

17. Ctenobolbina

papillosa, 28, 19. Milleratia cincinnatiensis, X52——20. Ceratopsis chambersi, ¥ 13. 21, 23.
Primitiopsis bassleri, %51. Bonuneprimites honnemai, %40, 24. Eridoconcha rugosa, X57. 25.
Haplocytheridea curvata, %61, 26. Paracytheridea brusselensis, X 76.——27. Cypridina homoedwardsi-

ana, X33 28. Cyprideis apostoleseni, 350,
contracta, 40,

eytheridea grignonensis, Y76,

29. Bythoeypris cuisensis, .

31, Bairdoppilata glibert:, 3.
4. Cytheretta haimeana, %00,
Cytheridea praesuleara, ¥ 13.——37. Bradleya cornueliana, X A40.——38. Bradleya approximara, A0,

30. Paracypris
32, Ruggieria michelintana, »40. 33, Para-
35, Costa edwardsi, X 50.——36.

39, Boldella deldeneniis, X 89.——40. Haplocytheridea curta, X065 ——41. Cuncocvthere Joveolata, X 60.

42, Drepanclla crassinoda, X 27. BevricHicopiNa are represented by 17, 20, 21, 23, 42; KrokpkNo-

copina by 19, 22, 24; Povocoeina by 25, 26, 28-41; Meracorina by 15, 16, 18, and Mvobocorixa
by 27 (I-14, after 34; 15-24, after 49; 25-39, 41, after 42; 40, after 7; 42, after Scorr, n.)
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The ventral edge of the left valve of Dre-
panellina clarki contains a groove—very dis-
tinct in the region of the dimorphic infla-
tion—that accommodated a projection of
the ventral edge of the right valve.

The peripheral type of hinge lock is
found in the Cytherellidae and among some
of the Paleozoic Cavellinidae and a modi-
fied form in the Bairdiidae. This type is
well represented in the modern Cytherella
and Cytherelloidea.

Merodont hingement (Fig. 2547) con-
sists of a bar terminated by crenulate teeth
in one valve opposed to a groove and
sockets in the opposite valve. Four varieties
are known and all are believed to be a
development of adont or prionodont struc-
tures. The paleomerodont variety of mero-
dont hingement (Fig. 25,4), characterized
by simple bar and crenulate cardinal pro-
jections, is found in Schuleridea from the
Jurassic; the holomerodont type (Fig. 25,5),
with crenulate bar and terminal cusps, is
recognized in Haplocytheridea; a partial re-
versal of holomerodont called antimerodont
(Fig. 25,6), in which the terminal projec-
tions and groove are crenulate, is found in
Clithrocytheridea; and hemimerodont hinge-
ment (Fig. 25,7), similar to antimerodont
except for smooth median elements, is seen
in Palacocytheridea. Varieties of merodont
articulation are common in Mesozoic ostra-
codes. Whether or not it occurs in the
Paleozoic is unknown, but clearly it seems
to have been derived by modification of
Paleozoic types of hingement; in what part
of geologic time the modification occurred
1s not precisely determined.

In entomodent hingement (Fig. 258)
four elements are distinguished: a median
bar (and groove) with (1) a coarsely crenu-
late anterior element and (2) smooth or
crenuate remaining portion and (3) an-
terior and (4) posterior crenulate teeth (and
sockets). A variety in which the anterior

Crustacea—QOstracoda

median element is lobate instead ol crenu-
late is known as lobodont (Fig. 25,9).
Progonocythere characterizes the former
and Acanthocythere the latter.

Amphidont (heterodont of some authors)
hingement (Fig. 25,10,12), characterized by
a smooth tooth at the anterior end of the
bar, is represented in the Cretaceous and
becomes the most common type in the
Tertiary. Its first reported appearance is in
the Miltonellidae of the Permian. In the
variety defined as paramphidont hingement
(Fig. 25,10), as found in Cythereis, the
median bar is crenulate or smooth, the an-
terior and posterior elements are notched
or crenulate, and at the anterior end is also
a smooth tooth or socket. In another variety
called hemiamphidont (Fig. 25,11} the cle-
ments are like those of paramphidont hinge-
ment except that the posterior element is
smooth or stepped, not crenulate (e.g.,
Brachycythere, Alatacythere), In a third
variety, holamphidont (Fig. 25,12), the ter-
minal elements are smooth or stepped
and noncrenulate (e.g., Amphicytherura,
Trachyleberis, Pterygocytherels).

The term schizodont (Fig. 25,73) has
been applied to hingement observed in a
small group having bifid anterior elements
in both valves (e.g., Paijenborchella). This
structure obviously is a minor modification
of the amphidont type.

Loxoconcha has a rather complex hinge-
ment. Seen in lateral view, the hinge is
somewhat convex, with the anterior element
of one valve sharply downturned and the
posteriormost element a knoblike tooth; in
the opposite valve the reverse order of cle-
ments 1s found. This type has been referred
to as gongylodont (Iig. 25,14).

Most of the named hingements may be
found in the Cytheracea (Fig. 23.4,20). A
highly varied set of hinge features are
known to occur in the Cypridacea but they
have not as yet been evaluated (Fig. 23,1,3).
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Syngamic and parthenogenetic methods
of reproduction are known to occur in living
ostracodes, somewhat rarely even within a
single species that in part of its area of dis-
tribution may be syngamic and elsewhere
parthenogenetic. Dimorphism in living or
Mesozoic-Cenozoic  ostracodes is not im-
portant in classification as it is among the
Palaeocopida.

Dimorphic characters in the palaeccopids
have been long recognized although much
is yet to be learned about their morphology.
Previous lack of adequate understanding
often has resulted in misorientation of the
carapace and confused classification, Various
kinds of dimorphic structures have been
described: (1) kloedenellid or domiciliar,
characterized by slightly swollen to strongly
inflated posterior portions of the carapace,
as displayed in Kloedenella and many mod-
ern genera of the Podocopida; (2) lobate,
distinguished by presence of a dimorphic
lobe on the lateral surface in a lateroventral
or anteroventral position, as found in
Zygobolbina and Bonnemaia; (3) bey-
richiid, marked by a strongly inflated por-
tion of the domicilium that forms a pouch
(crumina), as in Beyrichia, probably a spe-
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cial type of velar development; (4) velate,
including structures classed as (a) simple
velum, straight to slightly convex, as in
Hollinella, (b) closed velum, forming a
false pouch (dolon), as in Ukakiella, (c)
locular, with compartment-like divisions, as
in Abditoloculina and Tetradella; and (5)
histial, defined by a flangelike structure con-
tinuous with the ventral ridge connecting
the lobes parallel to the free margin and
protruding ventrally, as in Sigmoopsis and
Glossomorphites.

The sex of an ostracode cannot readily be
determined in all cases. Adult females of
species exhibiting dimorphic structures can
be recognized without difficulty, whereas
the adult males of such species lack carapace
structures trustworthy for distinguishing
them from juvenile stages of both sexes.
Accordingly, Jaanusson (1956) has sug-
gested that the adult females of dimorphic
species be referred to as heteromorphs and
the males and juveniles as tecnomorphs.

KLOEDENELLID DIMORPHISM

A common type of dimorphism seen both
in the Kloedenellocopina and Recent ostra-
codes is characterized by inflation of the
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posterior portion of the domicilium of the
female. In the palacocopid group such in-
flation is referred to as kloedenellid. Kloe-
denellid dimorphism is observed most read-
ily in dorsal view. The males and pre-adult
instars are usually elongate-ovate, with the
greatest width medial, whereas the adult
female carapace is wedge-shaped, with the
greatest width in posterior position. This
has been observed in many genera (e.g.,
Kloedenella, Dizygopleura, Glyptopleura,
Geisina, Sansabella) and is believed to be
present in all Kloedenellacea.

The posterodorsal inflation of the domi-
cilum in kloedencllid heteromorphs is on
the whole so similar to the genital inflations
of certain living ostracodes that their
homologous  relationship can  hardly be
doubted. Fossil forms possessing such infla-
tions were distinguished as females by Van
Veen (1922) in Kloedenella, and by Swarrz
(1933) in Kloedenella, Eukloedenella, and
Dizygopleura; these authors interpreted the
dimorphic inflation as posterior in position,
agreeing with now accepted orientation.
However, ULricn & Bassier (1923a,b) did
not recognize the presence of dimorphism
in Middle Silurian Kloedenellidae and iden-
tified the wider end of the carapace as an-
terior, thereby assigning the domiciliar in-
flation to a forward location and the main
sulcus to a posterior position.

Among Middle Silurian Kloedenellidae
the species of Dizygopleura best illustrate
relationships of the dimorphic swelling to
other lobal features of the domicilium. In
D. swartzi, a typical representative of the
genus, the inflation is in the posterodorsal
region of the carapace and merges anteriorly
with Ly so as partially to obscure the pos-
terior margin of this lobe; in effect it is an
annex to L. Trieser (1941, p. 356) points
out that similar inflation in living ostra-
codes functions as a brood chamber, or that,
in forms not offering protection for the
young, it houses the enlarged oviduct. The
exact function of the kloedenellid homo-
logue is, of course, open to speculation.

In species of Kloedenella (c.g., K. cor-
nuta) the dimorphic swelling tends to ob-
scure the posterior border of the adjacent
lobe L. In both Dizygopieura and Kioeden-
ella the dimorphic feature is well defined
laterally and is quite apparent in dorsal
aspect. In species of Eukloedenella, how-
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ever, the inflation is not very distinct lat-
crally, though easily recognized in dorsal
view.

Unfortunately, inadequate attention has
been paid to effects of kloedenellid dimorph-
ism on shell features, and accordingly dif-
ferent dimorphs have been described as
different species. Inflation or swelling of the
posterior region of the carapace not only
changes its shape in dorsal view but also
causes the hinge channel to widen backward,
in some species altering the degree of over-
lap from the posterocardinal point around
the posterior end.

LOBATE DIMORPHISM

In some palaeocopids the anterior, antero-
ventral, or ventral portion of the carapace
is raised into a distinct lobe. In some species
this ventral lobe may be a part of the an-
terior (L;) and ventral lobes. Transverse
sections through these lobes (Fig. 26), show
no evidence of a remnant partition such as
always is found in Beyrichia (Fig. 27); only
an external swelling of the domicilium and
a corresponding internal deepening of the
carapace is seen. A form of domiciliar di-
morphism is indicated, differing from typi-
cal kloedenellid only both in its location and
its lobate nature. In kloedenellid dimorph-
ism the posterior portion of the carapace is
swollen to produce a wedge-shaped general
outline to the carapace, whereas in lobate
dimorphism it is a portion of the anterior,
anteroventral, or ventral area of the cara-
pace that is inflated to produce a distinct
lobe. This dimorphic lobe may be short or
long, straight or curved, high or low, and
smooth or ornamented. The lobe of Zygo-
bolbina is a typical example of lobate di-
morphism.

In members of the Zygobolbidae, di-
morphism is characterized by anterior to
anteroventral inflation of the domicilium;
such an orientation of the dimorphic fea-
ture places S2 anteriorly. These inflations are
not homologous to the posterodorsal swell-
ing of kloedenellids. In Mastigobolbina
typus dimorphism is characterized by infla-
tion of part of the domicilium anterior and
anteroventral to L, (Fig. 26); in Drepanel-
lina clarki the dimorphic feature is an en-
largement of the ventral lobe (Fig. 26).

The zygobolbid mode of dimorphism was
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Fic. 26. Serial transverse sections of heteromorph left valves belonging to Beyrichicopina illustrating features
of lobate dimorphism, left-to-right arrangement in each row indicating successive positions at approximate
100-micron intervals from rear toward front of valve. Upper two rows drawn from a specimen of Masti-

gobolbina typa Urkicn & Bassier (M.Sil.,

Pa.), enlarged. Lower two rows drawn from a specimen of

Drepanellina clarki ULricu & BassLer (M.Sil., Pa.), enlarged (399).

apparently initiated during early Middle
Silurian time (lower part of Rose Hill For-
mation) in the many species of Zygobolba,
Zygobolbina, and Zygosella (Urricn &
BassLer, 1923b, pl. 39-45); it continued
through Rose Hill time in the genera Bon-
nemaia and Mastigobolbina and culminated
in the genus Drepanellina of the Rochester
Shale.

BEYRICHIID DIMORPHISM

Dimorphism in Beyrichia, distinguished
as the beyrichiid type (Fig. 27), was recog-
nized long ago by the presence of a large
“pouchlike” structure. This was considered
to mark the posterior end of the carapace
and only recently has it been realized that
the prominent swelling is anteroventral in
the adult female.

The pouch of Beyrichia seems to be
directly related to expansion of the velum.

This type of dimorphism has been called
cruminal, to distinguish it from the external
pouch formed as a velate structure in the
Eurychilinidae and Hollinidae,

Ricurer (1869) was first to recognize this
type of dimorphism in several European
species of Beyrichia, at the same time com-
paring the cruminae (small saclike projec-
tions) with the posterior swellings of the
female of Recent Cythere gibba. Urrich &
Basster (1923a) suggested that cruminae
were brood pouches in which eggs and
larval forms could be protected. These au-
thors (alse Kummerow, 1931) interpreted
the cruminae as belonging in a posterior posi-
tion that would offer least resistance during
movement of the animal through water and
least impedance from obstacles encountered
as the ostracode crawled along the bottom.
Bonnema (1930, 1932) placed the cruminae
anteriorly, an orientation vigorously ob-
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Fic. 27. Transverse sections of heteromorph cara-
paces and left valve belonging to Beyrichicopina, il-
lustrating beyrichiid dimorphism. A. Hibbardia
lacrimosa (Swartz & Orier) (M.Dev., N.Y.), with
complete inner partition in each valve (204).
B. Phiyetiscapha rockportensis Kesuing  (M.Dev.,
Mich.), with complete inner partition in ecach valve,
enlarged (202)- C. Beyrichia moodeyi ULricH
& BassLer (M.Sil,, N.Y.), with incomplete inner
partition enlarged (399).

jected to by Kummerow (1931). The cur-
rently accepted position of the cruminae is
anterior to anteroventral, based on position
of the adductor muscle scars.

The function of the cruminae has been
the subject of much discussion among stu-
dents of the Beyrichiidae. It has been sug-
gested that this structure was used as a
breeding room and should therefore occur
posteriorly, a position in which eggs could
most easily be transferred, by means of pos-
terior appendages, from the region of the
genitalia into the cruminae. However, the
objection has been raised that currents pro-
duced by posterior natatory appendages
would tend to fush the young out of the
brood space. Hrsseanp (1949), from a de-
tailed study of the brood-pouch problem,
reached judgment that the posterior location
of the cruminae “would have been a serious
hindrance during copulation or might even
have made this process impossible.” Such
conclusions are based on observations made
by Erorson (1941) on copulation in living
ostracodes. HissLanp (1949) points out that
an anterior brood space would place the
eggs and young in dangerous proximity to
the oral appendages, and thus it is likely
that they would suffer from indiscriminate
cating habits of the adult animal.

Scumnt (1941) believed that cruminate
specimens were males, and that the crumi-
nae were used for storage of spermatozoa.
Triceer (1941) also suggested that the
crumina was a male structure that served
as a sperm vesicle. Conversely, it could be a
structure of the female carapace into which
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seminal fluids could be injected by the male
animal during copulation, and subsequently
utilized by the female when ovulation oc-
curred. Scammr (1941, p. 11) suggested
that these chambers might be gas-filled
cavities that could lend buoyancy to the
carapace. The discovery by HessLanp (1949,
pl. 14, fig. 9) of larval carapaces in the
cruminae of carapaces of Beyrichia kloedeni
that were sectioned transversely, and similar
observations by Seyerpnaes (1951) in B.
jonesi, strongly suggest that the crumina
was used as a brood chamber. In each of
these reported occurrences, adventitious in-
troductions of carapaces from without were
not considered probable.

The possibility of transferring eggs from
the region of the genitalia to anteroventral
cruminae has been investigated by Hess-
Lanp (1949).

Observation of lobate ostracodes in which
orientation of the carapace is well estab-
lished shows that the largest lobe of each
valve (not to be confused with crumina)
occurs posteriorly, and it is in this area
that growth is most pronounced as the ani-
mal matures; we may therefore assume
that the largest lobe of Beyrichia moodey:
occurs posteriorly and houses the genitalia.
In the tecnomorphs of this species, the pos-
terior lobe possesses an acuminate ventral
extension that curves forward to its termi-
nation at a depression ventral to Ly; this de-
pression occupies the same position as the
crumina in heteromorphic valves. A slight
inflation of the velum occurs subjacent to
the extension of the posterior lobe. In the
heteromorph, a similar extension of Lg
terminates at the posterodorsal margin of
the crumina and is confluent with the sub-
jacent inflation of the velum. This is indeed
suggestive of a duct by means of which ova
could be moved forward into the crumina
by a bending of the abdomen.

The beyrichiid crumina has been judged
by many workers to be an extension of the
domicilium. Kesting & Rocers (1957) con-
clude that “. . . the female brood pouch
originated when a strongly convex part of
the frill fused with the contact margin.”

Transverse serial sections of Beyrichia
moodeyi (Fig. 28) show that the crumina
is not a swelling of the domicilium but a
chamber within the velum formed by an in-
flation of the epidermal fold that produced
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Fra. 28. Serial wransverse sections of heteromorph left valve of Beyrichia moodeyi Urricr & Bassier (M.

Sil., NUY.) illustrating beyrichiid dimorphism: left-to-right arrangement in each row indicating successive

positions at approximate 5{0-micron intervals from rear toward front of valve (two sections at left of top
row hypothetical, showing coalescence of sides of velum), %14 (399).
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the velum. In this species, the bulbous
crumina is continuous with the narrow,
elongate cavity within the velum. The latter
extends backward, becoming narrower as
the sides of the velum converge, and is pre-
sumed to be completely eliminated in the
posteroventral region of the valve where
the open cavity is reduced to a mere dark
line—vestige of the epidermal fold—Dbisect-
ing the velum. A reflection of the crest of
the velum can be traced across the external,
ventral surface of the crumina; the position
of the crest is marked internally by a de-
pression on the lower floor of the crumina,

KesLing (1957) notes that in some bey-
richiid heteromorphs the velate structure is
completely interrupted by the crumina, in
others it encroaches onto the sides of the
crumina, and in still others it extends across
the entire crumina. He suggests that during
phylogeny the velate structure could either
have retreated from the crumina or grad-
ually grown across it, but favors the second
explanation because “the frill does not ex-
tend onto the pouch in Lower Silurian ostra-
codes. It likewise seems significant that the
oldest known ostracodes having a frill across
the brood pouch are from Upper Silurian
rocks.” Study of the Middle Silurian Bey-
richia moodeyt shows that a diminution in
relief of the crest of the velum along the
ventral surface of the crumina parallels the
development of the crumina, the crest being
most reduced where the crumina attains
maximum inflation. This is only a short
step beyond the point at which the reflec-
tion of the velar crest did not extend across
the entire crumina. Originally, according
to Kesuivg (1957), the crumina developed

as a specialized section of the velum, and
encroachment of the unspecialized velate
structure onto and across the crumina
evolved later. He gives excellent illustra-
tions of the relationship of the velate struc-
ture to the crumina in several members of
the Beyrichiidae.

The relationship between the crumina
and the velate structure in species in which
the latter is complete and extends along the
proximoventral side of the crumina is not
clear, In beyrichiids with broad velate struc-
tures the crumina is contained within the
velum, as in Beyrichia moodeyi, and does
not restrict the lobes to any great extent.
B. salteriana possesses a reduced velate struc-
ture and the crumina has encroached upon
the domicilium to restrict the lobes (Kgs-
LING, 1957); in this specics, the velate struc-
ture appears to be interrupted by the
crumina. A further reduction of the velate
structure occurs in Phlyctiscapha rock port-
ensts, in which the crumina merges exter-
nally with the domicilium and the much-
reduced velate structure occurs proximo-
ventral to the crumina paralleling the ven-
tral free margin. Internally, however, the
crumina is quite scparate from the domi-
cilium, a partition being present between
parts of the two features.

The beyrichiid crumina, although in some
shells possessing an external resemblance to
the dimorphic swelling of members of the
Zygobolbidae, is distinguished from the lat-
ter by its internal relationship with the
domicilium. A survey of published trans-
verse sections of beyrichiid heteromorphic
carapaces shows a prevailing tendency to-
ward separation of the cruminal cavity from
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the domicilium, some being accentuated by
the presence of a dividing wall (Fig. 27).
Even where a partition is absent, the shell
tends to be thickened and produced in a
direction toward the contact margin of the
valve in the arca of the juncture between
the domicilium and crumina; concurrently,
the ventral marginal area of the valve is
extended toward a union with this feature.
On the other hand, no tendency toward
scparation of the domicilium and dimorphic
inflation is observed in the Zygobolbidae.
Further study of transverse serial sections
of beyrichiid ostracodes is essential for
proper understanding of structural rela-
tionships between the crumina and velate
structure and determination of its phylo-
genetic significance.

VELATE DIMORPHISM

A fourth type of dimorphism is recog-
nized in the development of certain velar
adventral features. Jaanusson (1957) has
shown the relationship of the velum (frill)
to dimorphism, but the problem has been
complicated by introduction of the term
“histium.” We recognize the primary or
main frill as developed in the Hollinidae
as a velum. Tt may be associated with one
or more secondary ribs in either a ventral
or dorsal position; the secondary ribs may
be continuous or broken into tubercles or
spines. KesLing & Rocers (1957) illustrate
two subvelar ridges in Treposella lyoni and
T stellata. The velum is not just an external
ornamental feature comparable to a costa
but is a structure believed to have been
formed by a fold of the inner chitin layer.
As such, it shows a dark line of chitin be-
tween the outer and inner walls. This has
been observed in Hollinella and Hibbardia.

The velum may be expressed as a broad
frill that commonly is incurved. When
curved strongly inward the free edges of
the velum may approach each other closely
or actually touch so as to form a pouch
(dolon). The position of the dolon, if pres-
ent, varies from anterior, anteroventral,
ventral, to posterior. The function of the
velum and velar dolon has been variously
interpreted but it is generally accepted as
an expression of dimorphism. Velate struc-
tures may have served different purposes in
different genera.

In many species of Hollinella a splendid
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development of the velum is seen in the
adult. In some species it is a frill that ex-
tends along the ventral and all or part of the
anterior margin like sled runners; in others
it is strongly convex and almost meets along
a portion of the venter. A typical velar dolon
is formed anteroventrally in the hetero-
morph of Uhakiella. In the Primitiopsidae
the dolon eccupies a posterior position and
in the Eurychilinidae a ventral position.

In a few genera a very distinctive type of
dimorphic feature has the form of suc-
cessive closely spaced compartments called
loculi, The development of this peculiar
structure has been well illustrated by Kes-
LinG (1958). It is here considered that
loculi are modifications of the velum. The
locular type of dimorphism is well devel-
oped in Ctenoloculing where a row of locu-
lar cups open ventrally from an antero-
ventral and ventral position. Some loculi,
as pointed out by Kesuine (personal com-
munication), are developed outside the frill
(abvelar) (e.g., Tetradella) and others in-
side the frill (advelar) (e.g., Ctenoloculina).

HISTIAL DIMORPHISM

The term histium has been applied loosely
to a dimorphic structure which has been
confused with velum. Extensive studies of
this problem indicate that the term velum
should be retained for the main frill and
that histium should be restricted to such
marginal structures as are found in Sig-
moopsis. KesLing  (personal communica-
tion) says: “Histium is a ridge or flange-
like structure parallel to the free edge gen-
erally protruding ventrally and lateroven-
trally, which, as seen in lateral view, (1) is
continuous with a ventral ridge connecting
lobes (e.g., Glossomorphites), (2) lies in
the position of a connecting ventral ridge
or lobe with no sharply defined boundary
separating it from the lobes (e.g., Sigmoop-
sis), or (3) continues downward from the
lobate area with sharp line of demarcation
(e.g., Ogmoopsis, Aulacopsis). The base of
a histium is broad and flared at its junction
with the rest of the valve, which in most
genera lies at the bend of the valve between
the lateral and marginal surfaces. Histium
is not the equivalent of velum or velar ridge,
which in nearly all hollinids (e.g., Holli-
nella) has a sharp line of junction with the
rest of the lateral surface, If a ventral lobe



Orientation

is present in the Hollinidae (e.g., Hollinella,
Hanaites, Abditoloculina, Falsipollex), the
velum or frill is below and distinctly set
oftf from it. The broad structure around
Tetradella is also a velum, and not continu-
ous with the ventral connecting ridge. Tt is
not certain that the ridge present in some
sigmoopsids between the marginal ridge
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and the histium is homologous to the velar
structure in hollinids.”

The primary character of a histium is
that it is part of a ventral ridge connecting
the lateral lobes or a ridge that continues
ventrally from the lateral lobe. In this sense
it does seem to characterize a distinct type
of dimorphism.
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ORIENTATION OF OSTRACODE SHELLS
By H. W. Scort

|University of 1llinois]

The question of which are anterior, pos-
terior, dorsal, and ventral parts of fossil
ostracode carapaces has been attacked in
various ways by paleontologists. Of course,
students of living ostracodes have not been
concerned with such matters because the
soft parts inside the carapace furnish defini-
tive information. The problem of orientation
has been most serious for those working
with the palaecocopids, as evidenced by the
fact that a given species has been oppositely
oriented by workers who interpreted the
same morphological feature as representing
different functions. In fact, confusion has
been so great that specimens of the same
species have been oriented differently by
the same worker.

ANTERIOR-POSTERIOR

The position of the brood pouch re-
mained in doubt for a long time. At first
it was considered to be invariably posterior,
but later this was found to conflict with
evidence furnished by other criteria. Seem-
ingly the pouch in Beyrichiacea does not
correspond to the dimorphic swelling in
Kloedencllacea as indicated by the position
of such features as major sulcus (S2), ad-
ductor muscle scar, and “eye-spots,” by the
curvature of lobes or sulci, greatest width
and height, narrowest and most extended
ends, by size of the cardinal angles, and by
the direction of spines. There has been no
consistency in evaluation of these characters.
Some have judged that dimorphic structures
should be considered to outrank all other
criteria in importance, but when the antero-
ventral position of the brood pouch in
Beyrichiacea came to be recognized most
problems in orientation were resolved.

The adductor muscle scars now univer-
sally are recognized to have primary value
in orientation. Muscle scars in the great
majority of Recent ostracodes are located in
front of the mid-length.

In addition to impressions on the cara-
pace made by the adductor muscle, scars of
the mandibular, antennular, and antennar
muscles may be preserved. In some shells
the adductor muscle scar occurs near mid-
length of the valves, but usually most of the

muscle-scar pattern is anterior. In a few
forms the scar may appear to be behind the
mid-length, but if its position is compared
to mid-length of the hinge it will be classi-
fiable as anterior.

The position of the adductor muscle scar
may be determined in several ways: (1) by
direct observation of the scar on the interior
or on molds and casts of the interior; (2)
by looking through transparent valves; (3)
by covering opaque shells with water or a
clear oil so that the scar becomes visible
through the shell; (4) by detecting one or
more dark spots on the shell where the
carapace is either thicker or thinner than
average; (5) by noting the position of Ss,
which usually is associated with the ad-
ductor muscle; (6) by determining the
position on the surface of an interruption
of reticula, punctae, or other ornamental
features; (7) by observing the central posi-
tion of a radiate surface pattern of lines; (8)
by determining the position of a pit, as in
the Kirkbyidae; and (9) by marking the
position of a raised smooth central boss. Any
of these found to be placed distinctly or
slightly away from the valve mid-length or
hinge mid-length may indicate the position
of the adductor muscle and thus aid in
orientation.

The greatest height of the carapace com-
monly is anterior (Fig. 18). A striking ex-
ception to this rule is found in the Leperditi-
copida where the greatest height is definitely
posterior. Large and excellently preserved
muscle scars of the adductor muscle and
muscles of anterior appendages are found
abundantly in several genera of the order.
They are located in the narrow anterior por-
tion of the leperditicopids (Fig. 29). In some
genera of palacocopids, the greatest height
is nearly medial, and in a few (c.g., some
species of Kloedenella and Euklocdenella)
variations within a given species may shift
the position of greatest height from pos-
terior to anterior, but in spite of exceptions
the position of the greatest height is a
valuable clue to orientation of ostracodes.

The greatest width of the carapace is
usually in the posterior half, corresponding
to position of the genital organs, but in some



Orientation

045

Fic. 29. *Eoleperditin fabulites (Conrap), M.Ord., USA(IL); RV int., showing eve spot, muscle scar, and
tubercles along inner ventral margin (function of tubercles unknown but they may have acted as “door-
stops” for smaller valve when valves were closed), > 10 (70).

species it is medial or anterior. In forms
having a kloedenellid type of dimorphism
and in all modern dimorphic groups the
greatest width 1s posterior in females and
medial to posterior in tecnomorphs. In some
palacocopids consisting possibly of partho-
genetic gencra, the greatest width is medial,
but careful measurements often will show
that even in these the greatest width is
slightly posterior. In the IHealdiidae a fur-
row parallels the border of the widest end
and is considered posterior. The Beyrichia-
cea are exceptional in that greatest width
measured through the dimorphic structures
is anterior. Greatest width of most ostra-
codes is in the end opposite to that possess-
ing the greatest height and opposite to the
end possessing the muscle scars. Exceptions
are known but they do not lessen the valuc
of greatest width as a criterion of orienta-
tion.

Dimorphic features, except in the Bey-
richiidae and Zygobolbidae, are found in
the posterior half of the carapace. They arc
important both for orientation and classifi-
cation of many ostracodes ranging from
Ordovician to Recent.

Seme smooth ostracodes without sulci,
lobes, or dimorphic structures may be diffi-
cult to orient, especially if the muscle scar
is not discernible. In many shells, however,
the cardinal angles differ, the more obtuse
cardinal angle being usually anterior.

Though the problems of orientation have

been most varied among the palacocopids,
some difficulty has been experienced with
other ostracodes. Semiround carapaces, such
as those found among the Polycopidae and
some Entomozoidae, may present special
problems. Only a few of these are found as
fossils. In the Mississippian Discoidella the
reticulate pattern is a little off-center and
the adductor scar is assumed to be off-center
in the same direction. The hinge may be
slightly closer to the anterior end. Some
symmetrical fossil cypridids are difficult to
orient, but commonly living representa-
tives are available for comparison.

Detection of muscle scars in most Cythera-
cea is not difficult. Carapaces belonging to
this group commonly are preserved in Meso-
zoic and Cenozoic sediments as single
valves, so that the interiors may be ex-
amined in a translucent or transparent con-
dition. Even closed valves may be oriented
by the more acuminate posterior extremity
(e.g., Cythereis), higher anterior end (e.g.,
Cythereis), or smoothly raised muscle swell-
ing (e.g., Cythereis dallasensis). Generally,
in the Podecopina the posterior end is more
pointed than the anterior, and greatest
height is in front of the mid-length.

Study of hingement aids orientation.
Levinson (1950) found that the hinge, as
a primary structural feature of the carapace,
has more highly developed components at
the anterior end,

In approximate order of importance for
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orientation of fossil ostracodes the following
criteria may be cited: (1) fossils with living
representatives may be oriented accurately
on the basis of observed internal morphology
(e.g., Bairdia, Cytherella); (2) adductor
muscle scars are anterior in position (e.g.,
Healdia, Eoleperditia, Cythereis); (3) in
sulcate ostracodes S» marks position of ad-
ductor muscle scars and thus anterior posi-
tion (e.g., Cytheridae, palacocopids); (4)
among dimorphic forms the posterior end is
widest (e.g., Kloedenella) except carapaces
exhibiting special types of dimorphism (e.g.,
Beyrichia, Zygobolba); (5) the anterior ele-
ment of hinge structures usually is more
complex than the posterior (c.g., Kloeden-
ella); (6) in outline the posterior extremity
of ostracode carapaces usually is more acu-
minate than the anterior (e.g., Cythereis,
Oligocythereis); (7) ontogenetic develop-
ment shows that the posterior half of the
carapace is more acuminate than the an-
terior in instar stages (e.g., Cytherella); (8)
among ornamental features it is observed
that major spines are directed backward
(e.g., Cythereis); and (9) the posterior por-
tion of the hinge channel commonly is
widest (e.g., Kloedenella).

In the past many new genera have been
defined on the basis of “reversal of over-
lap” of the valves. Now it is known that
reversal of overlap may occur within a pop-
ulation of a given species and therefore it
cannot be used as a generic or specific char-
acter. Reversal has been reported in Sansa-
bella, Aurikivkbya, and Paraparchites. Ori-
entation should not be based on direction of
overlap, but the direction of overlap must
be determined after the orientation has been
established by other criteria.

DORSAL-VENTRAL

To distinguish dorsal from ventral seem-
ingly should be a simple matter of observa-
tion, but unfortunately, many published
illustrations show the dorsal margin of
ostracode carapaces in a ventral position.
The problem is to determine the position
of the hinge (dorsal) or the free margin
(ventral). The question is readily resolved
in single valves in which the hinge clements
can be seen.

The long straight back of most leperditi-
copids and palaeocopids make recognition
of the dorsum easily determined (Fig. 18).

Crustacea—Ostracoda

In the straight-backed ostracodes of these
groups the ventral margin is usually convex
or rarely sinuate. (e.g., some kloedenellids).

The position of the hinge may be deter-
mined by the presence of hinge elements,
often discernible exteriorly as well as in-
teriorly, and in many genera by the presence
of a hinge channel. Cardinal angles denote
the terminal points of the hinge but are
lacking in some shells. Eye spots, such as
are developed excellently in Cythereis, de-
note anterior as well as dorsal position.
Alate structures distinguish the ventral por-
tion of a valve or carapace (e.g., Brachy-
cythere, Cytheropteron). Radial pore canals
and velate and histial structures are along
the free margin (ventral). Short sulci are
in the dorsal half of the carapace. If a sulcus
is open at one end only, it opens dorsally.

The problem of dorsal-ventral orientation
is most acute in such groups as the Darwin-
ulacea, Cypridacea, Thlipsuracea, Quasillita-
cea, and the cytherellids-cavellinids. In some
of these (e.g., Cytherella) hinge elements
are not developed; in others the surface may
be smooth and the outline may appear sym-
metrical. In such shells the dorsal margin
is usually more convex than the ventral, or
the ventral margin is straight to gently con-
cave (e.g., Darwinula, Cavellina, Healdia,
Cypris, Candona).

The criteria applicable to shape in out-
line of the carapace when viewed laterally
vary from group to group. In the Beyrichi-
copina the dorsal margin is straight and the
free margin strongly to gently convex. In
the Kloedenellocopina the dorsal margin is
straight and the ventral convex to concave
(sinuate). The dorsal outline of some
Platycopina (e.g., Cytherella) is strongly
convex and the ventral outline less convex,
almost straight or slightly concave. However,
in Cytherelloidea the dorsal margin varies
from straight to gently concave or convex;
the ventral margin is subparallel to the dor-
sal but is likely to be more concave.

Criteria other than outline, such as posi-
tion of the pit, hinge elements, and costae,
must be used in questionable forms. In the
Metacopina great variation in outline is
found; the Healdiacea have strongly convex
dorsal outlines when oriented with the
ventral margin parallel to the horizontal,
and gently convex to straight or gently con-
cave ventral outlines; the Thlipsuracea have
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dorsal outlines more convex than the ven-
tral, but the ventral varies from gently con-
vex to straight or gently concave; the Quasil-
litacea have a straight dorsal margin. When
the straight dorsal margin of the Quasil-
litacea is oriented parallel to the horizontal,
the ventral margin is usually broadly con-
vex with an anterior swing or it is medially
concave. The mid-ventral incurvature is
similar to that found in the Podocopina,

A characteristic feature of the Podocopina
is the medial concavity or incurvature of the
ventral margin. This is sharply contrasted to
the straight or convex dorsal outline,

ORIENTATION FOR
ILLUSTRATION

The position of greatest height, magni-
tude of ventral swing, and line of greatest
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length may vary according to the manner of
orienting the specimen for illustrative pur-
poses. The palacocopids are oriented with
the hinge parallel to a horizontal line. The
hinge, fairly long and straight in most of
the palacocopids and archacocopids, is used
as the basic reference line; on the other
hand, students of the podocopids usually
orient specimens with a line through the
greatest length parallel to the horizontal,
though some are oriented with the venter
parallel to the horizontal. Each method has
been in use so long that continuation of
common practice 1s recommended.
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GLOSSARY OF MORPHOLOGICAL TERMS
APPLIED TO OSTRACODA

By R. C. Moore

[University of Kansas]
[Relative importance of terms is indicated in accordance with the collective judpment of contributing authors, first rank by
boldface capital letters, second rank by boldface small letters, and third rank (including some absolete terms) Ly italic small
letters. Annetation or remarks by some authors are given, inclosed by square brackets. ]

accommodation groove. Furrow above median ele-
ment of hinge for reception of dorsal edge of
opposite valve when carapace is open.

adanterior, Toward anterior extremity, forward.

ADDUCTOR MUSCLE SCAR, Impression on valye
interior of muscle serving for closure of valves,
generally located in front of mid-length.

adhesive strip. Thin chitinous layer between dupli-
cature and outer lamella.

ADONT. Simple hinge of ridge-and-groove type,
lacking teeth, with ridge or bar in one valve,
which fits into groove along dorsal edge of
other valve.

adplenate. Direction toward plenate end of cara-
pace, referring to features in part of valve or
carapace distinguished as plenate end.

adposterior, Toward posterior extremity, backward.

adventive pore canal. Tubule extending through
duplicature.

adventral. Direction toward venter or location ad-
jacent to venter,

ALA (pl, ALAE). Ventrally placed winglike lat-
eral extension of valve, commonly directed back-
ward (characteristic of some Cytheracea and
Beyrichiacea).

alar process. Posteriorly attenuated ventrolateral
ridge resembling but not associated with velate
forms, common to more ornate cytherid ostra-
codes, particularly as development of one longi-

tudinal ridge of the reticulate system of ridges;
usually precedes dorsolateral or mid-lateral ridges
in evolution of highly ornate, reticulate cytherids.

ALATE EXTENSION. Any outward lateral ex-
tension in ventral hall of valve, usually increas-
ing in width backward and terminating abrupt-
ly, tending to have triangular shape (c.g.. Prery-
gocythereis).

AMPHIDONT. Four-element hingement resembling
entomodont and lobodont in general features,
one valve having well-defined toothlike projec-
tions at extremities, separated by median furrow
with deep smooth socket at anterior end, opposite
valve with reverse arrangement of projections
and depressions, [All descriptions of complicated
hingements, such as variations of amphidont and
merodont, should refer to tripartite division (pos-
terior and anterior terminal elements and median
element), for each element is modified iz rore
in merodont hinges or separately and differently
in amphidont hinges. For example, in paramphi-
dont hinges the anterior and posterior elements
(teeth or sockets) are notched or crenulate, the
median element (groove or bar) may be smooth
or finely crenulate but modified at the anterior
end adjacent to the anterior element to form a
smooth tooth or socket (e.g., Cythereis). Ben-
SON |
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amplete. With greatest height at or near mid-length
of valve or carapace.

ANTENNAL MUSCLE SCAR. Impression on valve
interior of attachment for muscle joined to an-
tenna, located in front of adductor muscle scar,
generally above and in some podocopids behind
mandibular muscle scar.

ANTERIOR. Part of carapace in which antennules,
antennae, and upper lip are located, front region.

anterior area. Part of either valve surface adjacent
to front border (or margin), extending backward
not farther than mid-length, divisible into an-
terodorsal, mid-anterior, and anteroventral areas.

anterior cardinal angle. Junction between anterior
margin and hinge line,

anterior corner. Area immediately adjacent to an-
terior cardinal angle of either valve.

anterior hinge area. Front part of hinge in either
valve,

anterior horn. Projection of anterior lobe above
hinge line (c.g., Ceratopsis).

ANTERIOR LOBE. Rounded elevation adjacent to
front of valve, best developed dorsally (commonly
designated by symbol L.},

anterior longitudinal potnt. Pront extremity of lon-
gitudinal section of carapace where valves meet.

ANTERIOR MARGIN (OR BORDER). Front part
of outline of either valve, forming part of free
margin.

ANTERIOR SULCUS. Depression of valve surface
extending adventrally from dorsum and located
nearest to front (commonly designated by sym-
bul 51).

ANTERIOR VIEW. Appearance of carapace or
valve as seen from front in line parallel to hinge
line or axis.

anterodorsal angle. Generally  obtuse  angulation
where relatively straight dorsal margin of valve
meets rounded anterior margin (see  anterior
cardinal angle).

anterndorsal area. Surface of either valve adjacent
to and including anterior corner.

anteromedian area, Front part of median surface of
either valve intermediate between median and
anterior areas,

anteroventral area. Front part of ventral surface
of either valve,

anteroventral depression. Gently hollowed area be-
tween velate structure and median lobe in some
beyrichiids, located anteroventrally.

antimerodont.  Type of merodont hingement in
which crenulate  terminal  projections of one
valve (usually smaller) are separated by a crenu-
late furrow, with reverse arrangement of eleva-
tions and depressions in opposite valve (e,
Clithrocytheridea).

antiplenate,  Direction away from  plenate end
of carapace or valves, or referring to features 1n
half of valves opposite plenate end.

apical list. Part of prionodont hinge on proximal
side of tecth or sockets.

Crustacea—Ostracoda

area. Somewhat arbitrarily delimited portion of
valve surface as generally defined in lateral view;
descriptive terms for individual areas include an-
terior, anteromedian, anterodorsal, anteroventral,
dorsal, dorsomedian, median, mid-anterior, mid-
dorsal, mid-posterior, mid-ventral, posterior, pos-
teromedian, posterodorsal, posteroventral, ventral,
and ventromedian.

axis. Straight line in sagittal plane connecting most
widely separated ¢dges of carapace or valve, in-
variably equal to or exceeding length.

basal selvage. Ridge between distal extremities of
teeth in prionodont type of hingement.

beak. Anteroventral projection of free border of
carapace ({e.g., Cypridea); not equivalent to
rostrum.

beyrichiid dimorphism. Sexual dimorphism char-
acterized by development of anteroventral, ventral,
or slightly posteroventgal pouch-like structure
(crumina) in valves of heteromorphs (presumed
females), incompletely separated from domicilium
by partition (e.g., Beyrichia, Hibbardia, Phlycti-
scapha).

bilamellar. Double-walled part of free margin of
some podocopid valves formed by welding of
duplicature to outer lamella at expense of vesti-
bule.

bilobate. Valves characterized by presence of only
two rounded clevations (lobes) separated by a
linear depression (sulcus) (e.g., Dilobella, Para-
bolbina) ; also may refer to two-lobed hinge tecth.

bipartite interterminal [urrow. Double linear depres-
sion, typically crenulate, between extremities of
hinge (e, Loxoconcha).

bisulcate. Valves characterized by presence of two
linear depressions (sulei) separating three round-
ed elevations (lobes) (e, Beyrichin, Kloedenia).

blood canals. Branched grooves on interior of some
vilves inferred to mark peosition of blood vessels
(e, Leperditia).

border (or margin). Periphery of carapace or valve
as seen in lateral view.

brood pouch. Gently to strongly swollen portion of
heteromorphous (presumed female) carapace, di-
verse in origin and actually unknown in function,
located posteriorly (e.g., Kloedenella) or postero-
ventrally (e.g., Hibbardia), ventrally (eg., Tre-
posella), or anteroventrally (c.r., Beyrichia, Zygo-
bolba).

bulb. Very prominent spheroidal protuberance of
valve, commonly In position of posterior lobe
(La), that may extend above hinge line (e.g.,
Falsipollex).

calcarcous layer. Relatively thick shell layer largely
composed of calcium carbonate between outer
and inner chitinous layers of carapace, com-
monly only part preserved in fossils,

capitulum. Wide prominence at anterior end of
tignum in highly developed  tooth-and-socket
hingement.

CARAPACE. Protective covering of ostracode soft
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parts, including appendages, forming two nearly
symmetrical valves joined together by hinge along
dorsal margin; mostly hard and calcareous but
soft and uncalcified in most Archaeocopida and
many Myodocopida,

cardinal angle. Junction between hinge line and
anterior or posterior free margin,

cardinal corner. Area immediately adjacent to car-
dinal angle.

cardinal socket. Major hollow at or near one or both
extremities of hinge, for reception of tooth borne
by opposite valve; may have smooth, bifid, or
crenulate floor and may occur in either valve.

cardinal tooth. Major prominence at or near one
or both extremities of hinge, fitting into socket
of opposite  valve; have smooth, bifd,
stepped, or crenulate summit and may occur in
cither valve.

CARINA (pl., CARINAE). In Palacocopida, nidge
or frill parallel to velate structure on its dorsal
side, or compressed ridge appearing as forward-
directed  structure on anterior part of carapace
(compare histium); in Podocopida, any well-
defined, somewhat strongly projecting ridge on
outer surface, as in many cytherids and cytherel-
lids.

carinal bend. Rather sharp angulation (Umébiegung-
shante) along distal edge of carina separating lat-
eral and marginal surfaces of valve.

caringl crest.  Attenuated projecting  summit of
carinal structure.,

carinal ridge. Linear elevation with more or less
rounded summit in adventral region connecting
anterior lobe (Li) and second posterior lobe (i)
in some genera (e.g., Tetradella, Tallinnella,
Cgmoopsis); compare histium.

CAUDAL PROCESS. Posterior projection of valve
border generally above mid-height (e.g., Loxo-
concha) or posteroventral and directed upward
{e.g., Cyprosina).

candal siphon. Posteroventral opening in valve bor-
ders (e.g., Enfomoconchus) or produced as tubu-
lar structure (e.g., Cyprosina).

channel. Groove between valve margin and velate
structure (e.g., Ctencbolbina, Dicranella), or de-
pression of hinge line below dorsal margin.

chevron muscle scar. Inverted V-shaped muscle im-
pression on interior of valves (eg., Leperditia).

CHITINOUS LAYER. Thin waxy or transparent
layer of chitin forming part of ostracode cara-
pace, one covering outer side and another inner
side of the calcarceous shell layer.

closed velum. Ventrally incurved velate structures
of right and left valves with distal edges meeting
to inclose a false pouch (dolon) (e.g., Uhakiella).

compound socket. Depression in hinge line with
bifid or crenulate floor (e.g., Alatacythere).

connecting lobe. Rounded linear elevation of valve
surface confluent with 2 or more subvertically
trending lobes (e.g., Ceratopsis, Mastigobolbina,
Tallinnella).

may
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contact margin. Edge part of wvalves exclusive of
hinge, in contact when valves are closed, its dis-
tal limit comprising free edge.

corner. Area between front or rear part of dorsal
border and anterior or posterior margin,

COSTA (pl.,, COSTAE). Rib on valve surface (c.g.,
Glyptopleura, Cytherelloidea).

crenulate. Notched by alternating small ridges and
depressions, as in prionodont hingement,

crest. Small straight or curved ridge on valve sur-
face (e.g., Piretella).

CRUMINA (pl.,, CRUMINAE). Saclike semiclosed
space developed in ventral part of heteromorph
domicilium (e.g., Beyrichia kloedeni).

cruminal dimorphism. Same as beyrichiid dimorph-
ism.

DENTICLE. Small, delicate, spinelike projection
differentiated according to location on carapace
(e.g., dorsal, marginal}; small toothlike projection
of hinge element.

DENTICULATE. Bearing a series of small spine-
like or toothlike projections.

depression. Broad gentle concavity on carapace sur-
face without distinet limit,

DIMORPHISM. Development within a species of
two shapes of adult carapaces, that of inferred
females (heteromorphs) being maoderately  to
strikingly differentiated from the form of adult
inferred males (classed with juvenile stages of
both sexes, which they resemble, as tecnomorphs).

DISTAL. Direction outward from mid-region of
ostracode body.

distal line of adhesive strip. Margin on outer side of
junction of duplicature and outer lamella,

distal zone of duplicature. Part of duplicature be-
tween line of concrescence and distal line of ad-
hesive strip.

dolon. Cavity (false pouch) formed by distally
incurved parts of velate structure,

DOMICILIAR DIMORPHISM. Type of dimorphism
marked by slightly to strongly swollen posterior
portion of carapace in females (e.g., Kloedenella).

DOMICILIUM. Part of carapace exclusive of pro-
jecting velate structures,

DORSAL. Upper part of ostracode, when in normal
position, comprising region that contains hinge,
eyes, antennules, antennae, and stomach.

dorsal area. Part of valve surface adjacent to dorsal
border, divisible into anterodorsal, mid-dorsal,
and posterodorsal arcas.

dorsal denticle. Small solid spinose projection on
dorsal margin, chiefly different from dorsal spine
only in small size,

dorsal margin (or border). Part of valve outline
adjacent to hinge line, somewhat above or coin-
ciding with it.

dorsal plica. Linear elevation of valve surface ad-
jacent and parallel to dorsal margin.

dorsal spine. More or less prominent, solid or hol-
low pointed projection of valve on dorsal margin
(e.g., Crenonotella, Rakverella).
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DORSAL VIEW. Appearance of carapace or valve
as scen from above with line of sight in sagittal
plane and normal to hinge line.

dorsomedian area. Part of valve surface intermediate
between median and mid-dorsal areas.

DORSUM. More or less flattened area of carapace
surface adjacent to hinge line and set off from
lateral surface of valves.

DUPLICATURE. Part of border in which calcareous
peripheral portion of inner lamella is in contact
with outer lamella or separated from it by vesti-
bule, generally narrow but in some genera (eg.,
Cytheretta) considerably extended.

EDGE. Distal limit of valve periphery touching op-
posite valve when carapace is closed.

entire (velate structure). Frill or velate ridge ex-
tending from anterior to posterior cardinal angles.

ENTOMODONT. Type of four-clement hingement
corresponding to antimerodont or hemimerodont
except for development of short anterior segment
of median ridge as crenulate toothlike projec-
tion, remainder of median ridge being smooth
or finely crenulate, opposite valve with reverse
arrangement of clevations and depressions (e.g.,
Progonacythere); see note under amphident,

epicline. Dorsum that projects above hinge line.

extralobate arca. Part of valve surface not invelved
in lobation and sulcation,

extralobate groove. Linear depression along inner
margin of extralobate area adjoining ventral lobe
(e.g., Eobeyrichia).

EYE TUBERCLE. Polished transparent rounded
protuberance in  anterodorsal region of valve
forming lens of eye (e.g., Cytheracea) or mark-
ing inferred position of eye (e.g., Leperditico-
pida).

false pouch. Chamber formed by distally incurved
frills of some heteromorphs (equivalent to dolon)
(eqz., Piretella, Eurychilinag, Tallinnella); differs
from truc pouch in being developed outside of
domicilum,

false radial pore canal. Tubule through outer lamel-
la from line of concrescence but not penetrating
chitin of adhesive strip.

fissure. Narrow steep-sided groove on valve surface
subparallel to free margin (c.g., Beyrichia kloe-
deni).

fissus. Same as fissure,

FLANGE. Ridge along valve margin of some podo-
copids formed by projection of outer lamella as
narrow brim.

flange groove. Surface of duplicature between sel-
vage and flange.

flange strip. Part of duplicature forming flange
groove and in some genera the flange also.

flexure. Lateral offsct of hinge line as seen in dorsal
view.

FREE EDGE. Line of contact between ¢losed valves
except along hinge line; marks distal limit of
contact margin and may lie inside free margin.

FREE MARGIN (OR BORDER). Antcrior, ventral,
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and posterior parts of margin where valves are
not held together by hingement.

FRILL. Wide velate structure that commonly ex-
tends beyond free edge of valves, mostly striate
or septate radially (e.g., Hollinella, Oepikium,
Dibolbina, Chilobolbina); commonly developed
as double-walled outfold of shell.

frontal rounding. Curvature of carapace surface to-
ward anterior valve margin as seen in longi-
tudinal sections.

frontal section. Same as longitudinal section.

furrow. Shallow groove on valve surface.

geniculum. Abrupt lateral bend of sulcus.

girdle socket. Depression in hinge line with horse-
shoe-shaped outline defining a small tooth, gen-
erally anterior,

GONGYLODONT. Type of hingement character-
ized by presence in one valve of fincly crenulate
median ridge between anterior rounded tooth
bounded by sockets and posterior pair of rounded
teeth separated by deep socket, opposite valve
with reverse arrangement of elevations and de-
pressions (c.g., Loxoconcha).

granulorcticulate. Surface ornamentation of valves
consisting of granules arranged in intersecting
TOWSs.

granulose. Surface ornamentation of valves consist-
ing of more or less closely spaced minute pro-
tuberances, generally without distinet  pattern,
like grains of sandpaper.

HEIGHT. Maximum dimension of carapace or
valve from dorsal to ventral margins measured
perpendicularly to dircction of length.

hemiamphidont. Type of amphidont hingement in
which anterior wothlike projection of one valve
is smooth or stepped (but not crenulate), where-
as posterior projection is notched or crenulate,
opposite valve with reverse arrangement of ele-
vations and depressions (e.g., Brachyeyihere, Ala-
tacythere); see note under amphidont.

hemimerodont. Type of merodont hingement in
which one valve has crenulate ridges at extremi-
ties of hinge with smooth-floored furrow between,
opposite valve with reverse arrangement of ele-
vations and depressions; like antimerodont hinge-
ment except for smooth median furrow and
opposing ridge (c.g., Palacoeytheridea).

HETERODONT. Hingement of valves effected by
combination of tooth-and-socket and ridge-and-
groove types, characterized by pointed or slightly
crenulate teeth in one or both valves associated
with ridge (hinge bar) in one valve and groove
in other (e.g., Cytheridac).

heteromorph.  Adult inferred female carapace in
dimorphic genera (compare tecnomorph).

HINGE. Part of valves along or near dorsal margin
serving for articulation.

hinge area. Surface invelved in hingement of valves,
commonly differentiated into anterior and pos-
terior arcas containing more complex elements



Morphological Terms

and between these an interterminal area with
simpler structures.

hinge bar. Smooth or finely crenulate ridge in in-
terterminal hinge area of one valve, fitting into
groove 1n opposite valve.

hinge flange. Structure of hinge corresponding to
flange of contact margin and continuous with it
N many species.

hinge flange groove. Furrow on distal side of hinge
interterminal arca corresponding to flange groove
of cantact margin and continuous with it in some
species; termed accommeodation groove in some
Cytheracea because furrow serves to accommodate
dorsal margin (hinge flange} of opposite valve
when carapace is open.

HINGE LINE. Linc along which valves articulate,
seen when carapace is complete; it may coincide
with dorsal margin or be depressed below it

hinge list. Structure of hinge area corresponding
1o list of contact margin.

hinge margin. Part of dorsal border (or margin)
of valves adjoining hinge.

hinge selvage. Structure of hinge area corresponding
to selvage of contact margin and continuous with
it in some species.

hinge selvage groove. Structure of hinge area cor-
responding to selvage groove of contact margin.

HINGEMENT. Collective term for structures com-
prising articulation of valves, classifiable in sev-
eral types; same as hinge.

histial dimorphism. Type of dimorphism character-
ized by development of histium in heteromorphs.

histium. Adventral ridge or flange confluent with
connecting  lobe in some heteromorphs (e,
Sigmoopsis, Glossomorphites), 1n quadrilobate
valves forming ventrolaterally projected continua-
tion of ventral end of connecting lobe and with
same position 1n nonsulcate valves, commonly
dimorphic.

holamphidont. Type of amphidont hingement in
which both terminal toothlike projections of one
valve are smooth or stepped (not crenulate) and
separated by a long median furrow that may be
smooth or finely crenulate, opposite valve with
reversed arrangement of elevations and depres-
sions (e.g., Amphicytherura, Trachyleberis, Piery-
gocythereis); see note under amphidont.

holomerodont. Type of merodont hingement in
which crenulate toothlike ridges at extremities of
hinge in one valve are separated by crenulate
median ridge, opposite valve with depressions
for reception of these elevations; like paleomero-
dont hingement except for finely crenulate na-
ture of median ridge and furrow (e.g., Haplo-
cytheridea).

horn. Dorsal part of lobe projecting more or less
strongly above hinge line (c.g., Beyrichia, Cera-
topsis).

horseshoe-shaped ridge. Prominent U-shaped ele-
vation of valve surface bordering median sulcus
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(S2) on anterior, ventral, and posterior sides in
some genera (e.g., Bolbibollia, Zygobolbina).
hump. Low but rather large dorsal inflation of valve

surface projecting above hinge line.

hypocline. Dorsum inclined slightly downward-
outward so that hinge line s not concealed in
lateral view.

inflation. Large gently domed part of valve surface
without distinct  borders; sometimes used as
svnonym of width,

INNER CHITINOUS LAYER. Thin layer of trans-
parent chitin secreted on inner side of calcarcous
shell layer.

INNER LAMELLA. Thin layer covering body in
anterior, ventral, and . posterior parts of carapace,
chitinous  except for calcified marginal  parts
forming duplicature; entirely distinct from inner
chitinous layer on inside of outer lamella.

INNER MARGIN (OF DUPLICATURE}. Proximal
limit of duplicature.

inner selvage contact line. Proximal line between
selvage and remainder of duplicature.

inner surface. Interior of carapace, in fossils com-
prising inner side of calcarcous layer, which
originally was covered by inner chitinous layer.

INSTAR. Ontogenetic stage comprising one of sev-
eral successive forms assumed by animal between
successive molts.

interterminal hinge area. Median part of hinge area
generally bearing ridge-and-groove structures.

KIREBYAN PIT. Central or subcentral stecp-
walled depression on valves of some palacocopid
genera, usually ovate and interrupting reticulate
ornament (e.g., Kirkbyidac); inferred to mark
location of adductor-muscle attachment,

kloedenellid dimorphism. Type of dimorphism
characterized by inflated posteroventral part of
domicilium in heteromorphs (e.g., Kloedenella);
also termed domicilhiar dimorphism.

knob. Prominent rounded protuberance of valve
surface differentiated from surrounding area by
distinet angulation (e.g., Hollinella).

knurling. Pointed projection of hinge line of one
valve into that of opposite valve as seen in dorsal
view.

Ly, Ly, L, Ly, Symbols respectively indicating lobes
from front to rear parts of valve surface in many
genera (e.g., Tetradella, Crenoloculing, Quadri-
JHgator),

LATERAL SURFACE. Flattened side of valve.

LATERAL VIEW,. Appcarance of carapace or
valve as seen from side in direction normal to
sagittal plane.

left plenate. Valve with plenate end at left as seen
in lateral view,

LEFT VALVE. Half of carapace covering left side
of ostracoede (symbol, LY).

LENGTH. Maximum dimension of carapace ar
valve (a) in direction parallel to hinge line,
according to customary procedure in measuring
straight-backed ostracodes such as most palaeo-
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copid forms, or (b) in direction along axis drawn
between farthest anterior and posterior extremi-
ties, applicable to curve-backed ostracodes such
as many podocopid forms.

LINE OF CONCRESCENCE. Proximal line of
junction of duplicature with outer lamella, coin-
ciding with inner border of chitinous adhesive
strip.

lip. Inward projection of duplicature.

list. Ridge on proximal side of selvage on contact
margin, absent in many carapaces.

list strip. Part of duplicature on proximal side of
list extending to inner margin, commonly bear-
ing septa.

lobate area. Part of valve surface bearing lobes
and associated sulei.

lobate dimorphism. Type of dimorphism char-
acterized by inflation of lobe in posteroventral or
lateroventral part of heteromorph carapace (eg.,
Zygobolbina, Bonnemaia), without evidence of
partition separating brood pouch from domi-
cilium,

lobate tooth. Two-lobed hinge tooth.

lobation. Pattern of elevated portions of valve
surface defined as lobes.

LOBE. Rounded major protuberance of valve sur-
face, generally best developed in dorsal part of
carapace; also used for part of hinge tooth (e.g.,
posterior tooth of Quadracythere).

lobodont. Type of hingement resembling entomo-
dont except for rounded lobate nature of anterior
toothlike projection of median ridge of one valve
and rounded socket in opposite valve at anterior
extremity of median furrow (e.g., Acanthocy-
there).

loculus (pl., loculi}. Deep pitlike depression in
ventral or anteroventral surface of some hetero-
morphs (e, Tetrasaccrdus, Crenoloculing),
formed by transverse processes joining velum with
marginal ridge.

longitudinal. In direction of length.

longttudinal rounding. Lateral rounding of carapace
or valve as seen in longitudinal sections.

longitudinal section. Any section of carapace or
valve parallel to direction of length and in plane
normal to sagittal plane.

lophodont. Type of three-element hingement con-
sisting of short toothlike ridges at extremities of
median groove in onc valve (usually smaller)
and reverse arrangement of elevations and de-
pressions in opposite valve, all hinge elements
smooth (e.g., Eucythere, Cushmanidea).

lunule. Crescentric concave or convex area at edge
of a socket.

MANDIBULAR MUSCLE SCAR. Attachment mark
on valve interior for muscle leading to mandi-
bular appendage, typically distinguished by posi-
tion in front of adductor muscle scars, generally
below and may be in front of antennal muscle
scar.
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MARGIN (OR BORDER). Periphery of carapace
or valve as seen in lateral view.

marginal ridge (or rim). Linear elevation of valve
adjoining free edge.

marginal structure. Feature developed near free
edge of valve and parallel to it but independent;
may include marginal ridge, denticles, tubercles,
spines.

marginal surface. Flattened area adjacent to free
edge of valve and set off from lateral surface,

median area. Part of valve surface located nearest
middle, approximately equidistant from dorsal
and ventral borders and likewise from anterior
and posterior borders.

MEDIAN LOBE. Lobe (L:} next behind anterior
lobe (L) and in front of median sulcus (S:),
weakly developed generally and entirely absent
in some labate carapaces.

MEDIAN SULCUS. Sulcus (8:) next behind an-
terior sulcus (81} in bisulcate and trisulcate cara-
paces or only sulcus present in unisulcate forms;
generally most prominent sulcus,

MERODONT. Type of three-element hingement
characterized by crenulate toothlike projections
at hinge extremities of one valve and long median
ridge or furrow between, opposite valve with
reverse arrangement of elevations and depres-
sions; variations accompanied by development
of accommodation groove above median element
of larger valve include paleomerodont, holomero-
dont, antunerodont, and hemimerodont.

mid-anterior area. Middle part of anterior area, in-
termediate  between anterodorsal and antero-
ventral arcas.

mid-dorsal area. Middle part of dorsal area, inter-
mediate between anterodorsal and  posterodorsal
areas.

mid-posterior area. Middle part of posterior area,
intermediate between posterodorsal and pestero-
ventral areas,

mid-ventral area. Middle part of ventral area, in-
termediate between anteroventral and postero-
ventral areas,

MOLT. Carapace cast ofl in molting (ecdysis); act
of casting off shell.

monolamellar. Single shell thickness along {free
margin, in podocopids where junction of dupli-
cature and outer lamella is simple turn-over,

MUSCLE SCAR. Mark on shell interior for attach-
ment of muscle, generally distinguishable by
localized differences in texture of surface, eleva-
tion, depression, or delimiting narrow groove,
also discernible in many specimens by coating
carapace with oil or water and by converting
calcareous shell substance to fluorite.

MUSCLE-SCAR PATTERN. Arrangement of all
muscle scars on valve interior.

NODE. Protuberance of intermediate size on valve
surface (larger than tubercle, smaller than knob),
clearly distinct from lobes.
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nonsulcate. Valve surface evenly elevated, unilo-
bate, lacking sulcus.

NORMAL PORE CANAL. Tubule piercing approxi-
mately at right angle almost any part of valve,
commonly with enlarged proximal part lined
with chitin; in living ostracodes carries hair
(seta) that projects from surface.

notch. Sharp indentation of valve margin, in ostra-
codes with beak consisting of anterodorsally di-
rected indentation behind beak.

nuchal furrow. Median sulcus in some Myodocopida
(e.g., Cypridella).

ocular sinus. Hollow in shell substance beneath eye
tubercle, communicating with valve interior and
accommadating soft parts of eye.

ocular tubercle. Same as eye tubercle.

OUTER CHITINOUS LAYER. Thin covering of
chitin over exterior of calcarcous shell layer,
which comprises first-formed part of shell after
molting.

OUTER LAMELLA. Relatively thick mineralized
shell layer inclosed between thin chitinous layers
which conceals and protects soft parts of body
and appendages.

outer selvage contact line. Distal line between sel-
vage and remainder of duplicature.

OUTLINE. Boundary of carapace or valve as seen
from any direction, but generally referring to
side view, extending around all projections.

operhang. Same as overrcach.

OVERLAP. Closure of valves in such manner that
contact margin or selvage of one valve extends
over that of other valve.

overreach. Projection in lateral view of one valve
bevond the other along dorsum.

paleomerodont. Type of merodont hingement in
which extremities of elongate median ridge are
elevated as crenulate toothlike projections, oppo-
site valve with reverse arrangement of elevations
and depressions (e.g., Schuleridea).

papilla (pl., papillac). Small steep-sided promi-
nences of nipple-like form on valve surface.

papillose. Surface covered with small steep-sided
protuberances termed papillae.

paramphidont. Type of amphidont hingement in
which both terminal toothlike projections of one
valve are notched or crenulate and elongate
median  element comprises smooth or finely
crenulate furrow that ends forward in smooth-
floored deep socket, opposite valve with reverse
arrangement of elevations and depressions (e.g.,
Cythereis); see note under amphidont.

peripheral lock. Closure of valves in inequivalved
carapaces with sharp edges of smaller valve fitting
in furrow along all or nearly all of larger valve
margin (e.g., Cytherella, Cytherelloidea).

PIT. Relatively large, more or less circular deep
hollow in valve surface.

PITTED. Surface of carapace marked by medium
to relatively large steep-sided depressions.
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plenate end. Convexly prominent wide part of cara-
pace having swing.

PORE. Minute orificc on outer surface of valve
which is opening of pore canal,

PORE CANAL. Minute tubular passageway extend-
ing through shell.

postadductorial area. Part of carapace or valve be-
hind median sulcus (Sq).

POSTERIOR. Portion of carapace or valve covering
sex organs and anus, direction opposite to an-
terior, backward.

posterior area. Surface of either valve adjacent to
rear border and extending forward not farther
than center.

posterior cardinal angle. Angle between posterior
margin and hinge line.

posterior corner. Arca immediately adjoining pos-
terior cardinal angle.

posterior frontal point. Posterior point in a frontal
(i.c., longitudinal) section, where the two valves
mecet,

posterior hinge area. Part of hinge area adjacent to
posterior corner, generally containing complex
elements.

posterior horn. Projection of posterior lobe above
hinge line, in some carapaces (e.g., Beyrichiidae)
inner and outer posterior horns.

posterior lobe. Rounded elevation of valve surface
behind median sulcus (8:), commonly developed
chiefly in posterodorsal region and indicated by
symbol Ls; in trilobate carapaces probably corre-
sponds to La4Ls of quadrilobate forms,

posterior longitudinal point. Posterior point in
longitudinal section of carapace where two valves
meet.

posterior margin (or border). Rear part of outline
of carapace of either valve as seen in lateral
view; forms part of free margin.

posterior sulcus. Groovelike depression behind pos-
terior lobe (Ls), present only in quadrilobate
carapaces, indicated by symbaol Sa.

POSTERIOR VIEW. Appearance of carapace or
valve as seen from rear in direction parallel with
hinge line or axis.

posterodorsal area. Surface of valve adjacent to and
including posterior corner.

posteromedian area. Rear part of median surface
of either valve, intermediate between tracts desig-
nated median and mid-posterior.

postplete.  Greatest height behind mid-length of
valve or carapace.

POUCH. More or less prominent swollen part of
heteromorph carapace in ventral or anteroventral
region (e.g., Beyrichia, Apatobolbina) or extending
into posteroventral region, may be delimited by
internal partitions in ecach valve into partly in-
closed sacs (cruminae) (e.g., Phlyctiscapha).

preadductorial area. Part of domicilium in front of
median sulcus (Sz).
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preplete. Greatest height in front of mid-length of
valve or carapace.

primitiid sulcus. So-called median sulcus in unisul-
cate forms, including juveniles of multisulcate
genera,

PRIONODONT. Type of hingement resembling
adont but distinguished by presence of crenula-
tions along ridge and groove.

PROXIMAL. Direction inward toward middle part
of ostracode body.

proximal zone of duplicature. Part of duplicature
extending from inner margin to line of con-
crescence.

pseudovelum. Frill-like marginal or submarginal
rim comprising single layer of shell, not com-
pressed double-layered outfold of valve walls.

PUNCTUM (pl., PUNCTA). Small pitlike de-
pression in valve surface.

PUNCTATE. Surface bearing many minute de-
pressions resembling pin pricks.

PUSTULA (pl., PUSTULAE). Small protuberance
on valve surface with pore at summit.

QUADRILOBATE. Valve distinguished by presence
of four lobes.

rabbeted. Shell closure in which one valve bears
recess for holding edge of opposite valve.

RADIAL PORE CANAL. Tubule extending through
adhesive strip from inner to outer surface of
duplicature.

restricted (velate structure). Velate ridge or frill
confined to anterior and ventral parts of valve.

RETICULATE. Surface having a netlike pattern of
small intersecting crests, striac, or rows of
tubercles (e.g., Amphissites, Hermanites).

RIDGE. Elongate clevation of valve surface, com-
monly distinguished by location (e.g., ventral
ridge), shape (e.g., horseshoe-shaped ridge, as in
Bolbibollia, Zygobolbina; sickle-shaped ridge, as
in Drepanella), or morphological significance
(c.g., velate ridge, carina).

ridge-and-groove hingement. Articulation of valves
characterized chiefly by ridge along hinge line
of one valve fitting into groove of other (e.g.,
adont, prionodont).

right plenate. Valve with plenate end at right as
seen in lateral view.

RIGHT VALVE. Half of carapace covering right
side of ostracode, anterior margin at right as
seen in lateral view (symbol, RV).

rim. Same as marginal ridge or rim.

ROSTRAL INCISURE. Gape below rostrum in
front margin of valves for protrusion of an-
tennae (e.g., Cypridina},

ROSTRAL NOTCH. Indentation of anterior mar-
gin of valves below rostrum, associated with
opening termed rostral incisure,

rostral sinus. Same as rostral notch.

ROSTRUM. Anterior beaklike projection of valve
margins overhanging an incisure or notch, gen-
erally at mid-height of valves or above (eg.,
Cypridina).
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S1, 8s, Sa. Symbols respectively indicating sulci from
front to rear parts of valve surface in many
genera (e.g., Tetradella, Quadrijugator); S1 and
S5 most commonly suppressed, S: being major
sulcate structure and occurring alone in unisul-
cate genera (e.g., Eurychilina).

SAGITTAL PLANE. Plane bisecting ostracode
longitudinally and dorsoventrally,

SAGITTAL SECTION. Any section of carapace or
valve in or parallel to sagittal plane.

scalloped. With series of convex warps (e.g., frill
of Parabolbina).

SCHIZODONT. Type of hingement resembling
amphidont but having anterior tooth and socket
of one valve both bifid, oppesite valve with re-
verse arrangement of elevations and depressions
(e.g., Patjenborchella).

scrobicula, Small groove at base of hinge tooth.

second posterior lobe. Rearmost lobe (L) in quad-
rilobate genera (e.g., Tetradella).

SELVAGE. Middle ridge of contact margin com-
prising principal ridge of duplicature and serv-
ing to seal valves when closed.

selvage apophysis. Thin lobelike overlapping pro-
jection of valve margin (mostly left) at posi-
tion of podocopid incurvature of margin.

selvage discontinuity. Mid-ventral offset or gape
in selvage at position of podocopid incurvature
of margin (mostly in right valve) (e.g., many
cytherids).

selvage fringe. Thin part of selvage reinforced
structurally by slender ridges normal to selvage
line.

selvage groove. Part of duplicature surface between
selvage and list.

selvage line. Line formed by
selvage.

selvage strip. Part of duplicature forming selvage
and selvage groove.

tapering edge of

semisulcus. Junction of lateral surface of valve with
knob, bulb, node, or lobe, differing from sulcus
in being bordered by a protuberance only on one
side.

septum., Small ridge on list-strip part of duplicature.

SHELL. Calcarcous and chitinous substance com-
posing carapace.

sickle-shaped ridge. Narrow, strongly arcuate ridge
on side of valve, shaped like sickle {e.g., Drepan-
ella).

sieve-type pore canal. Wide normal pore canal par-
tially closed by an internal apparently perforate
plate.

SIMPLE HINGEMENT. Edge of one valve fitting
against or under edge of other.

simple velum. Velate structure having
flangelike form or forming ridge.

SOCKET, Well-defined hollow or pit in hinge area
of one valve for reception of tooth in hinge of
apposite valve.

SPINE. Solid or hollow, more or less elongate pro-

simple
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jection from valve surface, with rounded or
sharply pointed distal extremity,

SPINOSE. Valve surface or margin characterized
by presence of somewhat numerous spines; also
may refer to distal edge of frill,

spur. Flattened spinelike projection comprising
modification of velate structure in tecnomorphs of
some dimorphic genera (e.g., Hollinella, Falsipol-
lex, Ctenoloculina).

stria (pl., striae)., Minute furrow on surface of
valve.

striate. Surface characterized by many subparallel
striae, generally spaced closcly; on Inll com-
monly arranged normal to edge.

submedian tubercle. Prominent node or humplike
development of anteromedian portion of valves
in some podocopids (e.g., trachyleberids) com-
monly forming hub of convergent surface orna-
ment; expressed as muscle-scar pit on interior
of valves.

subhistial field. Area between histium and free
edge of valve.

sulcation. Pattern of lincar depressed areas defined
as sulci.

SULCUS. More or less prominent groove or trench
on valve surface trending dorsoventrally and gen-
erally best developed in dorsal half of carapace;
in some genera may be reduced to faint de-
pression.

SURFACE. Exterior of valve or carapace, unless
interior is specified.

SURFACE ORNAMENT. Reclatively subordinate
clevations, depressions, and varied sorts of mark-
ings on valve surface, mostly useful in taxonomy.

swing. Displacement of ventral part of walve or
carapace in forward direction so as to produce a
tapered appearance of posterior region associated
with sloping, ncarly straight posteroventral mar-
gin; direction reversed in some genera,

taxodont. Type of hingement; used by several au-
thors for prionodont, merodont, antimerodont, etc.

tecnomorph. Specimen of dimorphic species other
than adult inferred female (hewcromorph); in-
cludes adult inferred males and juveniles of both
sexes,

THICKNESS. Distance from outer to inner sur-
face of valve (not same as width).

tignum. Long ridge or bar between large tooth and
socket on hinge area of one valve.

TOOTH. Localized projection on hinge area fitting
into socket of opposite valve, aiding articulation
of valves,

tooth-and-socket hingement. Articulation effected by
teeth on hinge arca of one valve fitting sockets
in opposite valve, considerably varied in form
of teeth and sockets and to some extent in their
placement.

toothlet. Minute tooth, generally in series.

transverse rounding. Curvature of valve or carapace
in transverse section.

transverse section. Any section through carapace or
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valve in plane coinciding with line that repre-
sents width or parallel to this plane and normal
also to sagittal plane; so-called vertical section
intersecting sides approximately at right angles.

TRILOBATE. Valves having three lobes (L, la,
Ls, or Ls+Ls) and two sulci.

TRISULCATE. Valves having three sulci (S: Sz Sa)
and four lobes.

TUBERCLE. Low rounded prominence of inter-
mediate size (larger than granule, smaller than
knob) on valve surface, common along free
margin.

TUBERCULATE. Surface ornament characterized
by many tubercles.

unilobate.  Valves with cvenly elevated surface,
without sulci (e.g., Apatobolbina).

unisulcate. Valves having a single sulcus
bilobate (e.g., Dilobella).

vallum. Part of hinge between two adjacent sockets
(c.g., prionodont hingement),

VALVE. Onc of the two halves of carapace, hinged
at upper (dorsal) edge, classed as left valve
and right valve.

velar dimorphism. Type of dimorphism character-
ized by velate features or structures developed in
association  with the velum (e.g., Holltnella,
Ukakiella, Abdiroloculina),

velate ridge. Low, generally rounded ridge in posi-
tion of velum, commonly serrate (typically found
in juveniles of hollinellids).

velate structure. Any elongate ridge- or frill-like
projection of carapace in position subparallel to
valve margins, provided that if more than one
such projection occurs on each valve, the velate
structure is most adventral (compare carina,
histium); typically developed as double-walled
outfold of shell (see frill).

velum. Wide sail-like velate structure.

ventral. Lower part of cstracode in normal posi-
tion, comprising region containing mouth, maxil-
lae, and thoracic legs; also part of carapace or
either valve covering this region.

ventral area. Surface of valve adjacent to ventral
border, divisible into anteroventral, mid-ventral,
and posteroventral areas.

ventral lobe. Rounded elevation (lobe) extending
subparallel to ventral border and located gen-
erally near it (c.g., Hollinella); same as connect-
ing lobe.

ventral margin (or border). Part of free margin
of valve along ventral side.

ventral ridge. Like ventral lobe but more linear and
sharply defined, commonly coalescent with sub-
vertically trending lobes (e.g., Tetradella, Sig-
moopsis) (same as histium).

ventral selvage furrow. Elongate depression of ex-
ternal valve surface slightly distant from outer
margin at position of podocopid incurvature of
margin (e.g., Campylocythere).

ventral view. Appearance of carapace or valve seen
from below in line of sagittal plane.

(82),
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ventromedian area. Surface of valve intermediate
between median and mid-ventral areas.

vestibule, Space between  duplicature and  outer
lamella.

welded duplicature. Type of duplicature in valves
having inner margin coincident with line of con-
crescence, forms without vestibule having wide

Crustacea—Ostracoda

duplicature; adhesive strip continuous from its
distal boundary to inner margin.
width. Greatest dimension of carapace or valve
perpendicular to directions of length and height.
zygal ridge. Generally U-shaped ridge uniting ad-
ventral parts of median and posterior lobes in
some beyrichuds.

ECOLOGY OF OSTRACODE ASSEMBLAGES
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RererencEs

Ostracodes have become very successful
inhabitants of every aquatic habitat. These
microcrustaceans are found in sulphur
springs, stagnant ponds, lakes, swamps,
streams, brackish lagoons, estuaries, tide
pools, salt marshes, epicontinental seas, and
on the floor of ocean basins. As fossils they
may occur in sedimerits deposited in all
these environments, being particularly use-
ful as paleoecological indicators of brackish-
and fresh-water sediments. In most ostra-
code-bearing sediment, carapaces or sep-
arated valves are present in sufhcient quan-
tity to be treated statistically. Assemblages
of species and genera endemic to particular
habitats can be established, and growth
stages and ecologic variants can be identified
from fossils.

The living animal is benthonic or pelagic,
although pelagic ostracodes are rare as fos-
sils. Most benthonic ostracodes crawl on and
burrow in the bottom sediments, or crawl

and swim among aquatic plants. Some
forms are thought to swim for short dis-
tances just above the bottom, but all ostra-
codes are ultimately dependent directly or
indirectly on the nature of the bottom. Its
prevailing benthonic habit therefore makes
the ostracode intimately associated with the
environment of deposition of the bottom
sediments.

FRESH-WATER OSTRACODES

Ostracodes are found living in almost
every pond, lake, spring, stream, or river
at least part of the year. They inhabit tem-
porarily filled drainage ditches and stagnant
ponds in poorly drained fields, as well as
permanent lakes where wave action may be
varyingly strong.

The earliest known fresh-water ostracodes
inhabited shallow ponds, coal-forming
swamps, and sluggish streams of Early
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Pennsylvanian time. They are found as fos-
sils associated with the remains of fresh-
water pelecypods, worms, and scales of
fishes. The genera thus identified include
Cypridopsis and Candona, which are repre-
sented by species now living.

Fresh-water ostracode assemblages have
also been identified from Permian, Jurassic,
and Tertary strata. Many fresh-water spe-
cles now living were present during the
Pliocene.

Almost all Recent fresh-water ostracodes
are smooth Cypridids, except for Limno-
cythere, which is a cytherid. They differ
from most marine ostracodes in the rela-
tively unornamented nature of their cara-
pace. Some fresh-water marls and limestones
are almost entirely composed of the smooth
valves of such ostracodes. Judging from
the number of fossil species represented in
a typical example of these deposits, a re-
constructed living assemblage seems to de-
note many habitats. Actually, however, such
a deposit commonly represents only a few
habitats that occur in and on the bottom and
among the grasses. One species may occupy
a certain ecologic niche during only part of
the year and after the laying of eggs by the
females, the adults die. The same niche may
then be occupied by a second and even a
third species within a year, depending
chiefly on mildness or harshness of the
winter. Most fresh-water ostracodes pro-
duce several broods of young in a season
but may be present in a given habitat only
a few months. Large fossil populations are
the result. As each individual molts some
seven to nine times, a very large num-
ber of carapaces and separated valves can
accumulate in the sediment in a short time.

Horr (5) found that most fresh-water
species live in (1) temporary still waters,
including ponds and ditches; (2) temporary
running waters, such as intermittent
streams; (3) permanent still waters rang-
ing from small ponds to large lakes; and
(4) permanent running waters. Some spe-
cies may be present in all four environments
but are more successful in one than in the
others,

Zonation and subdivision are present
within any one of these habitats. The nature
of the sediment encourages or excludes bur-
rowers. Fine, organic-rich muds are more
heavily populated by burrowers, such as
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Candona and Chlamydotheca, than are
coarse sands. Gyttja and other organic cozes
are devoid of ostracodes, presumably be-
cause of their lack of oxygen. The cuphotic
zone allows attached plants to grow, and
with them a prolific fauna of swimming
and crawling ostracodes develops, Cypridop-
sts is found in swarms around the roots of
Hoating vegetation. Fossil ostracodes are
seldom found in river sand deposits because
of the poor opportunity for preservation and
the instability of the sediment.

Changes in temperature with changing
latitude are reflected in the presence or ab-
sence of warm- and cold-water ostracode
species. Also some species are known to be
syngamic in one part of their temperature
range and parthenogenetic in another,

The stomach contents of various fresh-
water ostracodes have been examined and
found to contain traces of diatoms, proto-
zoans, bacteria, and algae. Most ostracodes
are scavengers; some may be predators; only
one (Entocythere) is known to be parasitic.

Variations in acidity and alkalinity of the
water in which ostracodes live are expressed
more by the presence or absence of in-
tolerant species than by thinning or thicken-
ing of the carapace. For example, Candona
is intolerant of acid waters. Slightly alkaline
stagnant ponds are likely to contain very
prolific ostracode faunas. Ostracodal lime-
stone may be found forming in this alka-
line environment.

BRACKISH-WATER
OSTRACODES

The ecologic flexibility of ostracodes is
well demonstrated by the presence of large
populations belonging to endemic assemb-
lages in brackish-water estuaries and la-
goons. Few invertebrates possess suflicient
tolerance to withstand the wide variations
in salinity that characterize this environ-
ment; fewer still are represented in the
fossil record. Ostracodes are the most
abundant microfossils present in brackish-
water sediments, and they contribute sig-
nificantly to the volume of sediments in
some brackish lagoons. Accompanying a
decline in the number and importance of
marine Foraminifera with decreasing salin-
ity, ostracodes show progressive increase.
This relationship between two important
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microfossil groups provides an important
method for the recognition of ancient shore-
lines.

The earliest indications of brackish-water
ostracodes are discovered in Silurian rocks
of the Central Appalachians. Because of the
absence of modern forms until the Jurassic,
brackish-water assemblages of older strata
are identified mainly by association with
sedimentary features and apparent palco-
geographic position. The Bathonian strata
of France contain the first brackish-water
faunas with ostracode species belonging to
presently living families. In Purbeckian and
Wealdian sediments of Britain, a complete
transition from fresh-water to brackish to
marine assemblages is preserved. The Pas-
cagoula clay (Miocene) of Mississippi con-
tains a brackish-water assemblage that is
generically similar to those living today.
Species of the genera Cypriders, Cytheridea,
Haplocytheridea, Cytherura, and Loxo-
concha typically are present in Recent as-
semblages.

Where a gradient in salinity exists from
fresh-water to marine, the ostracode fauna
is divisible into four intergrading biofacies.
The limnic or fresh-water ostracodes are
scarce in waters more saline than 2 o/oo.
The brackish-water biofacies contains a
population that is most abundant in waters
having about 10 ofoo salinity. However,
this biofacies is sometimes represented by
two adjacent and transitional faunas, an
oligohaline (0.2-2 o/00) assemblage and a
more saline brachyhaline (mesohaline, 2-
17 o/oo) assemblage. Marine ostracodes sel-
dom survive to reproduce in waters with
less than 17 o/oo salinity.

Brackish-water ostracodes are found
sometimes in hypersaline lagoons (IFFig. 30).
The tolerance of ostracodes usually asso-
ciated with estuaries and brackish lagoons
for great changes in salinity allows them
to live in lagoons too saline for most normal
marine ostracodes. In Florida Bay, where
walters are periodically saline in excess of
55 ofoo, species of Haplocytheridea, Loxo-
concha, and Cyprideis produce large popu-
lations. Most evaporite-bearing strata do not
contain ostracodes, although an assemblage
interpreted to represent a hypersaline en-
vironment has been found in the Devonian
of Russia.

The genus Cyprideis, a typical brackish-
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water ostracode, inhabits waters of all de-
grees of salinity from fresh to marine. Spe-
cies of this genus have both smooth and
nodose forms of the same instar stages
present in the same population in different
individuals, but the number of nodose di-
morphs increases in proportion to the
smooth dimorphs as salinity increases.
Ornate ostracodes increase in abundance
throughout the entire ostracode population
as the conditions of normal marine environ-
ment are approached. Extraction of salts for
the development of a heavier and more
complicated carapace may require less
energy in waters with a higher concentra-
tion of calcium.

MARINE OSTRACODES

Geological evidence indicates that the
marine environment was first to be in-
habited by ostracodes and it is represented
by the greatest diversity of forms through-
out the fossil record. Most marine ostra-
codes possess complicated exoskeletons that
in some way reflect the surrounding marine,
benthonic habitat, Carboniferous species of
Cypridina and a few other fossil pelagic
ostracodes have been described, but most
fossil marine ostracodes were crawlers, bur-
rowers, and near-bottom swimmers.

The geographic and environmental dis-
tribution of Recent marine ostracodes is still
very incompletely known. Information
about their ccology is restricted to just a few
wellstudied areas. G. S. Brapy (2,3) de-
scribed the ostracode faunas from seas sur-
rounding the British Isles and those con-
tained in collections acquired by the Challen-
ger Expedition (1873-76). Most of the gen-
era described in his reports no longer include
the variety of species he assigned to them.
G. O. Sars (11) described many species
from the North Atlantic near Norway and
Greenland, along with some data on their
environment. The first exhaustive ecologic
study of the ostracodes of a marine area was
undertaken by G. W, MtrLeer (9) in 1894
on the Bay of Naples fauna. In the 1930’
Remane (10) included ostracodes in his
general ecologic studies of the North Sea
and Baltic areas. Evorson (4) in 1941 pub-
lished on the ecology of the Skagerak ma-
rine ostracode fauna with additional infor-
mation concerning North Atlantic coastal



Ecology of Ostracode Assemblages

forms. More recently Krurr (7) has de-
scribed the ostracode fauna of the Rhone
Delta and surrounding bays. Hornisroox
(6) has studied the Recent faunas of New
Zealand and found some living palaeocopid
species. Benson (1) published the first
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ostracodes from North America in report-
ing on the fauna of Todos Santos Bay, Baja
California (Fig. 30).

Interpretation of the paleoccology of
Paleozoic marine ostracodes is entirely the
product of (1) comparison of their carapace

ccologic study primarily devoted to marine  structures with those of living forms whose
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Fro. 30. Distribution of the various ostracode biofacies in the Todos Santos Bay Region, Baja California,

Mexico, and their major constituents. Species found in the individual biofacies are listed below.

Bioracies L (1) Hemicytherura sp. cf. H. clathrata; (2) Brachyeythere lincolnensis; (3) Cytherura bajacala;
(1) Bradleya dicgoensis; (5) Quadracythere regalia (molt); (6) Hemicythere jollaensis; (7) Quadra-
cythere regaila (adult); (8) Hemicythere californtensis; (9) Bradleya pennata; (10) Bradleya aurita; (11)
Paracvtheridea granti; (12) Cythereis glanca; (13) Bairdia sp. afl. B. verdesensis; (14) Brachycythere
driveri.

Broracies 1L (1) Brachyeythere sp.: (2) Palmenella carida; (3) Cytherura bajacala; (1) Leguminocythereis
corrugata; (5) Cytherura sp. k. C. gibba; (6) Paracypris pacifica; (7) Cytherella banda; (8) Hemicythere
californiensis; (9) Pterygocythereis semitransincens.

Brovacies IV. (1,3) Cytheropteron pacificum; (2) Bythocypris actites; (4) Cytheropteron newportense.

SALT-WATER LAacoon axp Marst, (1) Puriana pacifica; (2,3) Xestoleberts awrantia; (4) Loxoconcha lenti-
cwlata; (5) Cypridets ( Goerlichita) castus.

Rocky Tioe Poors. (1) Haplocytheridea maia; (2) Loxoconcha lentictdata; (3} Xestoleberis aunrvantia; (1)
Brachyeythere lincolnensis; (5) Caudites fragilis.

Esruaming. (1) Cyprideis (Goerlichia) miguelensis; (2) Cyprideis (Goerlichia) stewarti, (3) Cyprideis
(Goerlichia) sp.; (4) Cypridopsis vidua.
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morphology is otherwise quite different,
(2) speculation on the function of extinct
structural features of the carapace, (3) ex-
amination of associations with a few long-
range ostracodes like Bairdia which are
living today, and lastly, (4) association with
other marine fossil organisms. Some study
has been devoted to the association of ostra-
codes with various lithologic types of sedi-
mentary rocks.

One can see, thercfore, that knowledge
of the ecology of marine ostracodes is still
in its early stages, partly because Recent
forms living in deeper waters are relatively
inaccessible and thar paleoecology suffers
from the lack of knowledge about the habits
and environmental requirements of extinct
species.

INFLUENCE OF PHYSICAL AND OR-

GANIC ENVIRONMENTAL FACTORS

ON THE DISTRIBUTION AND FORM
OF MARINE OSTRACODES

Assuming that environment is the princi-
pal agent of natural selection and the cata-
lyst for the evolution of the many varied
shapes and structures found in ostracode
exoskeletons, there should be correlation be-
tween some of these structures and the en-
vironmental [actors to which they are ex-
posed.

The shapes of the appendages of living
ostracodes reflect their use for swimming,
crawling, or burrowing. The swimmers have
long natatory sctae that form fanlike oars
with the antennules. The antennae have
less well-developed natatory setae for the
same purpose. The burrowers have no nata-
tory setae; instead, the antennae and an-
tennules of these ostracodes are shaped for
digeing. The anterior appendages of the
crawlers are very similar but are modified
more for grasping.

The shape and ornament or lack of orna-
ment of the carapace also reflects the en-
vironment. The shape, weight, thickness,
and rigidity of the valves, and the hinge-
ment correspond to the type of substrate of
the burrower and crawler or currents that
affect the swimmer. The carapace of swim-
mers generally is smooth, high in propor-
tion to length, with thin light-weight valves
and simple hinges. These swimming forms
nced to move about freely, unimpeded by a
massive exoskeleton.
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Crawlers, which occasionally swim short
distances, are not true swimmers. Some
never leave the bottom and wander over the
surface of various sediments. Most of these
forms are highly ornamented and possess
thick, strong valves wtih flat venters. Some
venters are extended laterally into keels,
alae, or vela for support on soft oozes. Spe-
cies inhabiting areas with coarser sediments
tend to be reticulate or spinese, the spines
encasing setae that extend the sensory ap-
paratus of the ostracode outward so as to
feel interstices among the sand grains. Fur-
ther development of the surface of the cara-
pace into a reticulate system of ribs
strengthens the valves against impact in an
environment of shifting sands. Possibly this
coarse shell also makes them a littde less
digestible by their natural enemies; how-
ever, small fish avoid eating even the thin-
shelled ostracodes.

The carapaces of most burrowers, which
live in soft sediments, are smooth like those
of swimmers but they are much more elon:
gate. Burrowers that inhabit the interstices
of coarse-grained substrates, relatively few
in number, are very small, short, and
usually possess robust carapaces.

Many of the physical and organic en-
vironmental factors that affect an ostracode
are not expressed in the morphology of in-
dividuals so much as in distribution of
populations. In the light of present knowl-
edge, it is difficult, for example, to tell what
morphologic feature allows or compels
Echinocythereis dasyderma Brapy to live
in waters 12,000 feet deep and to explain
why Puriana rugipunctata (Howgs) lives in
or on shallow calcareous sediments. It is
true that these ostracodes are very different
in appearance but what selective factor has
placed them in their respective habitats is
not now evident from examination of their
shapes or ornament.

The following environmental [actors are
important in determination of the ranges
and locations of certain living marine ostra-
code specics and assemblages.

DEPTH

Benthonic ostracodes live on the floor of
modern seas and oceans at all depths, but
they are most abundant in shallow seas of
shelf areas. Bathymetric pressure seems to
exert little or no effect on ostracodes, but
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other factors such as fading light, diminish-
ing plant life, stability and change in com-
position of the bottom sediment do affect
the benthonic ostracode. These factors affect
the fresh-water ostracode living in deeper
lakes, as well as marine ostracodes. Echino-
cythereis and Cytheropteron are two deep-
water ostracode genera in present oceans,
but these genera contain shallow-water spe-
cies. Hemicythere, Xestoleberis and Cythere
(s. s.) are typical tide-pool genera, but are
occasionally found in shelf sediments. Inter-
mediate between the deep-water genera and
those adapted for life in tide pools are the
normal marine shallow-shelf forms that are
represented by many species in late Meso-
zoic and Cenozoic sediments. These genera
are influenced considerably by the nature
of the bottom sediment.

BOTTOM SEDIMENT OR SUBSTRATE

The texture and stability of the sediment
composing the substrate exerts a strong in-
fluence on marine ostracodes, just as it does
on fresh-water forms. Even the plant dwel-
lers are indirectly affected by the plant’s
preference  for a  particular  substrate.
Smooth-shelled forms are predominant in
fine-grained muds, the rougher more ornate
ostracodes being found in coarser, or more
calcarcous sediments, Such terms as endo-
pelose (silt and clay burrowers), endopsam-
mon (sand burrowers), epipelose (silt and
clay surface wanderers), and epipsammon
(sand-surface crawlers) have been suggested
by Remane (10) and Evorson (4) for ostra-
code assemblages typical of certain bottom
sediments, emphasizing the control of the
substrate over the character of the asso-
ciated assemblage.

LITHOLOGIC AND MICROPALEONTOLOGIC
ASSOCIATION

Most workers on fossil ostracodes collect
their specimens from calcareous shales and
sands, particularly the shale partings in
limestone sequences. Even Recent marine
ostracodes are most abundant in sediments
that will become limestones, calcareous
shales, or calcareous sands. However, the
ease with which sediments can be broken
down by washing influences the reported
productivity of a given stratigraphic unit
as much as does the actual abundance of a
fauna. Therefore, not much reliance can be
placed on the reported lack or relative lack
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of ostracode faunas in limestones and sili-
ceous shales.

Ostracodes are rarest in euxinic black
shales and fine muds, evaporites, and well-
sorted sands. Pyritized ostracodes have been
reported from black shales, but they are
more likely to be found in transition beds
above and below such strata. Ostracode
faunas have been described from both red
and green shales. The influence of redox
potential will be discussed below.

SALINITY

Except in lagoons and estuaries where the
marine water becomes brackish because of
continental run-off, and in confined shallow
basins where evaporation is dominant, varia-
tions in salinity of open marine waters arc
not sufficiently large to influence marine
ostracodes appreciably.

Few marine species and genecra arc suc-
cessful inhabitants in waters with less than
about 17 ofco salinity, and then only for
short periods during heavy rains in tide
pools, salt-water lagoons, and marshes.

The ability of normal marine ostracodes
to live in salinities greater than 55 o/oo has
not been studied. The ostracodes of Florida
Bay, which has salinitics up to 55 o/oo,
compose a special assemblage of tolerant
marine species and euryhaline brackish-
water species,

TEMPERATURE

Changes in the temperature of the sea
northward and southward along the coasts
of continents, along the edges of off-shore
water masses, and during seasonal heating
of shallow waters are reflected in the geo-
graphic distribution of vegetatively steno-
thermal species and time of reproduction
during the year of the reproductively steno-
thermal species.

In warm tropical waters more species arc
present than in colder waters, but the total
number of individuals in either area is de-
pendent on the productivity of that area.
Cold-water faunas are distinct from warm-
water faunas. For example, the shallow neri-
tic faunas of Norway and northern Scotland
contain species different from those found
in comparable faunas of southern Ireland
and the Bay of Biscay. Possibly or probably
as result of contemporary temperature dif-
ferences, the Miocene ostracode faunas of
Florida contain many specics that are ab-
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sent in the Miocene faunas of Virginia and
Maryland.

Depth zonation, using the predominance
of certain ostracode species along given iso-
therms, has not been attempted to the extent
that it has with the foraminifers of the Plio-
cene and Recent of California. Some ostra-
codes are restricted to the 2°C. isotherm in
the abyssal depths of the ocean, but this
fauna is poorly known.

REDOX POTENTIAL AND
HYDROGEN-ION CONCENTRATION

Minor variations in the acidity, alkalinity,
and oxygen content that normally are found
in marine environments have little or no
determinable influence on the number or
kind of ostracodes that may be present in a
given arca, The pH scldom falls into the
acid range except below the sediment-water
interface. It is not known whether burrow-
ing ostracodes are restricted to nonacid sedi-
ments or whether they would not burrow in
carbon-rich oozes devoid of oxygen.

Few ostracodes are found in euxinic en-
vironments or in black shales. Little is
known about the minimum oxygen require-
ments of living marine ostracodes, and few
places in present oceans are available for
this kind of study. Fossil ostracodes are
found in red and green shales and are some-
times associated with glauconitic sands.

PLANT DOMINANCE

Marine salt-marsh grasses such as the
turtle grass (Thalassia) of Florida and the
Gulf Coast and the eel grass (Zostera) of
the Pacific Coast offer protection for ostra-
code populations. These ostracodes are ab-
sent in the intervening bare spots. A fili-
greed coralline alga growing in a tide pool
can teem with species of Xestoleberis and
Cythere, whereas a neighboring different
type of alga may be associated with nu-
merous individuals of species of Loxoconcha
or Hemicythere. Ostracodes living on or
near green algae commonly are different
from those of brown algae.

FOOD AND NUTRIENTS

Most of the discrete particles found in
the stomachs of marine ostracodes are too
small to identify except by color.

The level of the phosphate and nitrate
content of the water is reflected in the rise
and fall of the ostracode population. Areas
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of upwelling, such as off the Pacific coast
of Baja California, are luxuriant in all life
and the general ostracode population is
large. Warm waters, low in nutrient con-
tent, are correspondingly low in estracode
population except near the mouths of rivers
draining mature limestone, and phosphate-
rich inland areas. The faunas off the mouths
of rivers in Florida are richer than sur-
rounding arcas of the sea floor.

ASSOCIATION WITH OTHER ANIMALS

Ostracodes live in association with most
invertebrates that are now found preserved
as fossils. They are found in the brachiopod-
trilobite-bryozoan assemblages of the lower
Paleozoic and are found in most of the
normal marine benthenic faunas through
and including the mollusk-foraminifer fau-
nas of today. Kummerow (8) notes that
ostracodes appear and disappear abruptly
in the stratigraphic record as though oc-
curring in pockets on the sea floor. They
are associated with many “dwarfed” faunas,
but are not themselves dwarfed. In sedi-
ments where conodonts are plentiful, ostra-
codes are rare, but they are found together
in the transition zones between their respec-
tive preferred habitats. In sediments where
calcareous foraminifers are abundant, ostra-
codes are not. Ostracodes are almost in-
variably absent in Globigerina ooze. The
exchange in abundance between marine for-
aminifers and brackish ostracodes might be
used to indicate marine transgression and
regression. Brackish-water ostracodes and
oysters lived in the same brackish-water
habitat during the Cretaccous.

OSTRACODE BIOFACIES

Many assemblages of ostracode species
have been described as characteristic of par-
ticular stratigraphic facies of Recent sedi-
mentary environments. [t is not possible to
do more than list some of these assemblages
or facies, as each worker has developed his
own classification.

Fresh-water assemblages. Temporary still-
water (pond), temporary running water,
permanent still-water (lake), permanent
running water (river), and prodelta.

Brackish-water assemblages and biofacies.
Oligohaline, mesohaline, brachyhaline, poly-
haline, marginal bay, midbay, lower bay,
and estuarine.
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Marine assemblages and biofacies. Salt-
water lagoon, salttidal flats, salt-marsh
channel, subtidal channel, bay mouth, open
bay, open gulf, sandy bottom (epipsammon
and endopsammon}, mud-bottom (epipelos
and endopelos), tide pool (supralittoral),
abyssal, deep water, shallow water, etc.

OSTRACODE BIOGEOGRAPHY

Marine, fresh-water, and brackish Recent
and Cenozoic ostracode faunas have been
described from many parts of the world. A
similarity exists between some of these that
justifies their placement in some of the con-
ventional biogeographic realms. Although
the local migrations of some European and
American faunas have been described or
implied to explain the recurrence of forms
at various stratigraphic levels or aflinities
with forms from other areas of equal age,
little study has been devoted to establish the
geographic extent of the various ostracode
species. The following provinces or realms
have known ostracode faunas, and on cur-
sory examination appear to contain faunas
more related to those in the same realm
than to those of other realms.

Marine. Celtic (Britain and North Sea),
Boreal (Norway, Greenland, and North At-
lantic), Lusitanian (Mediterranean), Trans-
atlantic (North America, east Coast), Carib-
bean (Trinidad, Gulf of Mexico, southern
Florida), Californian, Japonic, Novo Ze-
landic.

The Indo-Pacific, West African, Pata-
gonian, Peruvian, and Panamanian ostra-
code faunas are poorly known.

Fresh-water, Holarctic, Neotropical, Ethio-
pian and Australian. The Oriental ostra-
codes are largely undescribed.

REFERENCES

Benson, R. H.
(1) 1959, Eecology of Recent ostracodes of the
Todos Santos Bay region, Baja California,

Mexico: Univ. Kansas Paleont. Contr.,
Arthropoda, Art. T, p. 1-80 (Lawrence).
Brady, G. S.

(2) 1880, Report on the Ostracoda dredped by

063

the HM.S. Challenger during the years 1873-
1876: Rept. Vovage Challenger, Zool. v. 1,
pt. 3, p. 1-184.

, & Norman, A. M.

(3} 1889, 4 monograph of the marine and fresh-
water Ostracoda of the North Ailantie and
of Northwestern Europe. Section 1. Podo-
copa: Roy. Dublin Soc. Sci, Trans., ser. 2,
v. 4, p. 63-270.

Elofson, Olof

(4) 1941, Zur Kenntnis der mariner Ostracoden
Schwedens mit besonder Beriichsichtiguny
des Skageraks: Zool, Bidr. £, Uppsala, v. 19,
p. 215-534.

Hoff, C. C.

(5) 1942, The astracods of Hinois, their bology
and taxonomy: llinocis Biol, Man., v, 19, nos,
1-2, p. 1-196 (Urbana).

Hornibrook, N. de B.

(6) 1952, Tertiary and Recent marine Ostracoda
of New Zealand; thetr onigin, affinities, and
distribution: New  Zealand  Geol.  Survey,
Paleont. Bull, no. 118, 82 p. [reprinted
1953] (Wellington).

Kornicker, L. S.

(6a) 1958, Feology and taxonomy of Recent marine
astracodes in the Bimini area, Great Bahamu
Bank: Inst. Marine Science, Univ. Texas, v. 5,
p. 194-300 (Austin).

Kruit, C.

(7) 1955, Sediments of the Rhone Delta. 1. Grain
size and microfauna:  Verh. geol.-mijnb.
Genoot, Ned. Kolon.,, Geal. ser., v. 15, p.
357-514 (’s-Gravenhage).

Kummerow, E. H. E.

(8B) 1949, Fortschritte und Irrewege der Ostra-
codenkunde in Deutschland: Neues Jahrb f.
Min. Geol. Pal., Abt. B, p. 209-215 (Monat-
shefte).

Miiller, G. W.

(9) 1894, Die Ostracoden des Golfes von Neapel
und der angrenzenden Meeres Abschnitte:
Fauna u. Flora Neapel, v. 21, 404 p., 40 pl.

(Berlin).

Remane, A.

(10} 1933, Vertellung und organization der ben-
thonischen microfanna der Kieler Buchi:
Wiss., Meeresuntersuch., Abt. Kiel, N.F.,
Band 21, Heft 2, p. 163-221 (Kiel & Leipzig).

Sars, G. O.

(I11) 1922-1928, An Account of the Crustacea of

Norway. Ostracoda: Bergen Mus., v. 9, p. 1-
277 (Oslo).



064

Crustacea—QOstracoda

TECHNIQUES FOR PREPARATION AND STUDY
OF FOSSIL OSTRACODES
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This outline of methods for extracting
microfossils from sediments is based on the
techniques of preparing sedimentary rocks
for the extraction of ostracodes in the micro-
paleontological laboratory of the U. S.
Geological Survey, Washington, D. C. The
same methods are applicable to preparation
of other microfossils, and most have been
described previously. The purpose of this
outline is to give a step-by-step description
of methods that can be used with a mini-
mum of equipment. Additional information
is available in Trieser (1958), Porornt
(1958), Wirwicka, BieLecks, STyk, &
Szreyn (1958), and Jeknowsky (1959).

The “preparation” of sediments for ex-
traction of microfossils may be said to have
three goals: (1) release of fossils from the
enclosing matrix; (2) cleaning of fossils
from adhering matrix so that morphologic
characters can be observed; and (3) con-

centration of the fossils by reducing the
volume of material to be examined.

A—RELEASE OF FOSSILS FROM
MATRIX

The first step in undertaking work on
fossil ostracodes is to remove them from the
sedimentary matrix in which they occur.
Methods for accomplishing this vary con-
siderably because of differences in the na-
ture of the fossil-bearing sedimentary mate-
rials and in some samples because of the
mode of preservation of the fossils. Gen-
erally the methods of disaggregation used
in preparing ostracodes for study yield speci-
mens in bulk, but occasionally effort must
be directed to individual fossils found em-
bedded in hard rock. Attention here will
be given to methods of separating the ostra-
codes from enclosing sediment; this will be
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followed by description of procedures for
cleaning and concentrating the fossils.

(1) BOILING IN WATER

Maost soft sediments break down by boil-
ing them in water to which one or two
tablespoons of soda ash are added. Stir occa-
sionally in order to prevent burning of the
pot. Sediments that have interstitial water
do not break down as readily as those that
are dry; consequently it is good practice to
air-dry collections prior to boiling. An em-
pirical test for disaggregation by boiling is
to bite off a small piece of sediment—if it
disintegrates in the mouth, the sediment
will break down more or less readily by
boiling in water. Add a tablespoon of salt
to bentonitic sediments in order to inhibit
swelling.

(2) SPECIAL TREATMENT

Sediments that will not break down by
boiling in water are treated by using hydro-
gen peroxide, gasoline or sodium acetate,
freezing and thawing, and, as a last resort,
by mechanical crushing.

(a) HYDROGEN PEROXIDE AND
GASOLINE METHOD

Dry the sample, cover it in a saucepan
with 15 per cent hydrogen peroxide, and
let it soak from two to 24 hours. Most
samples will break down. Add water and
boil. Some calcareous fossils are corroded
by the hydrogen peroxide, and consequently
its use is limited.

The storing of hydregen peroxide in con-
centrations of more than 15 per cent is a
potential fire hazard. The recommendations
of manufacturers and distributors as to
storage and handling should be followed.

Dry the sample, cover it in a saucepan
with commercial gasoline (which is stored
in a metal container), and soak from 15
minutes to one hour. Filter gasoline back
into container, add two tablespoons of soda
ash, cover the sample with water and boil.
Varsol, which is not as flammable as gaso-
line, and also less expensive, may be sub-
stituted for gasoline.

(b) SODIUM ACETATE METHOD

Rocks are comminuted in nature by freez-
ing and thawing. The force exerted by the
formation of ice crystals in pores breaks the
rock. This is accomplished in the laboratory
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by use of sodium acetate. Break the dry
specimens to about 1 cubic inch, place in a
beaker or crucible, and cover with sodium
acetate. Add 4 or 5 drops of water, cover
the beaker, and place on low hecat. The
sodium acetate will melt and soak into the
pores of the rock. Remove from heat and
cool by placing in a pan of water. The so-
dium acetate will crystallize and rupture
the specimens. Add a few drops of water
and repeat the process. [t will be noted that
the first crystallization weakens the rock
so that it will subsequently break down
more readily. Continued melting and solidi-
fying will not only disintegrate the rock,
but also will break up the fossils; conse-
quently, it is best to decant the melted solu-
tion of sodium acetate into a second beaker
to which are transferred the larger pieces
of rocks, and repeat the process.

The sodium acetate that remains with the
broken sediment will be dissolved when the
sediment is boiled and washed.

Occasionally the force of crystallization
will break the glass beaker, but if the pan
of cooling water is clean, the uncontami-
nated sediment can be recovered. Crystalli-
zation is accelerated by adding a few grains
of sodium acetate to act as nuclei for the
crystals.

(c) FREEZING AND THAWING

Results comparable to those yielded by
the sodium-acetate method can be obtained
by the slower method of freezing in a re-
frigerator and thawing. The broken sedi-
ment should be removed after each thaw-
ing to prevent breaking of the fossils, and
the sediment then may be boiled.

(d) MECHANICAL CRUSHING

This process of disaggregation consists of
applying a crushing rather than breaking
force to the rock fragments, generally by
means of an electrically driven laboratory
crusher. The same results can be obtained
with an iron mortar and pestle, or by plac-
ing small chunks of rock in a canvas bag
and applying a crushing force by use of a
wood mallet or the handle of a hammer.
Boiling samples prepared in this way serves
no purpose, and so the next step is washing,
as described in B.

(¢) SOLUTION OF MATRIX IN ACID
Silicified fossils can be removed from
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limestone by dissolving the matrix with
hydrochloric acid. Certain fossils are more
successfully removed by use of acetic acid,
or the more expensive but quicker-acting
formic acid.

Wash the rock to remove all adhering
mud, break into chunks, and place in glass
vessel. Cover with water and add sufficient
acid to start bubbling. Periodically decant,
add water and acid. Neutralize the mud
residue by adding soda ash and then pro-
ceed with washing.

Calcareous and chitinous fossils in a
siliceous matrix can be removed with hydro-
fluoric acid. This method is usually avoided
because of the corrosive nature of HyF;
procedures are described in handbooks on
pollens and spores.

B—CLEANING

The most generally useful method of
cleaning ostracodes after they have been
freed from a sedimentary matrix is by wash-
ing in clear water and drying. This is
adapted especially for preparation of bulk
samples,

(1) WASHING

The broken sediment and fossils are
washed through a battery of sieves. This
operation reduces the volume two ways;
unbroken pieces of rock and larger fossils
are separated from the microfossiliferous
fraction, and finer material is removed. The
sieves used in washing tend to become
clogged, however, because (a) fine sediment
lodges in holes of the mesh, and (b) com-
monly too much material is put in the
sieve,

For convenience in washing, two kinds
of sieves (A,B) are used. Sieve A is 10 inches
in diameter and 5 inches deep, with 200-
mesh copper screen reinforced on the bot-
tom by 16-mesh copper screen; a l-inch
sleeve below the screen protects the mesh
and prevents contamination from the bot-
tom. The edge of this sleeve is perforated
by 0.25-inch semicircular holes 2.5 inches
apart. These holes permit the water to flow
out from beneath the screen. Sieve B is 9
inches in diameter and 5 inches deep, with
a 16-mesh copper screen. This sieve fits
into sieve A, serving to catch particles larger
thar most microfossils. Three copper angles
are soldered on the outside of sieve B 1.5
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inches below the top in order to keep the
bottom of this sieve well above the screen
of sieve A, and three legs 0.5 inch long on
the bottom of the sieve protect the screen.
The mesh is attached on the inside of the
sieves by smooth solder for ease of cleaning.

Standard sieves of 16- and 100- or finer
mesh can be used. For Foraminifera a 200-
mesh screen is necessary. Tilt the standard
sieves by propping one end with a spoon
handle or piece of wood in order to permit
the water to escape from beneath the screen.

The sample is washed with a hose at-
tached to a double-feed swivel faucet. If
the fine sediment clogs the screen, the end
of the hose is pinched in order to increase
the velocity of the water and held close to
the screen; this invariably breaks the seal
and the fine sediments can be washed out.
Washing is continued until the water escap-
ing from the screen is clear.

(2) DRYING

The washed sediment can be dried either
in the sieve, if the sieve is not needed for
a second sample, or transferred to paper
towels or newspapers for drying. Spread
several thicknesses of papers and turn the
sieve over on the paper; most of the wet
sediment will fall out. With the hose, wash
the remaining sediment to the center of the
screen and drop gently face down on the
paper. The remaining sediment will bounce
ofl the screen. Repeat if necessary. Fold the
paper over several times, insert an identify-
ing label, and set aside to dry. Remove any
large fossils from the plus 16 fraction, which
can be discarded, dried in the same manner
as the minus 16 fraction and stored, or
subjected to other methods of disintegra-
tion.

C—CONCENTRATION

Concentration of fossils is accomplished
by dividing the sample into various fractions
according to particle size, by use (where
suitable) of specific gravity separations, and
by hand-picking of specimens, generally un-
der a low-power microscope.

(1) SIEVING
The dried sample is conveniently separ-
ated into size-determined parts by use of
different screens. The minus 16 plus 200-
mesh sediment is dry-sieved through a
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series of 40-, 60-, 80-, and 100-mesh screens,
or 150-mesh if very small fossils are found.

[ order to avoid contamination the sieves
are dipped for a few minutes in an aqueous
solution of methylene blue, after each use.
Any specimens (except pyritized fossils) in
the mesh are then colored blue, being then
easily recognized as contaminants should
they become incorporated in subsequently
sieved samples (Beckmann, 1959). An
alcohol solution of methylene blue dries fas-
ter than a water solution.

(2) HEAVY-LIQUID SEPARATION

Many types of microfossils can be con-
centrated by use of heavy liquids, and
various techniques for accomplishing this
are described. Ostracodes do not usually
lend themselves to such treatment and must
be hand-picked under a binocular micro-
scope.

(3) PICKING

Samples obtained from the 40- and 60-
mesh screens are conveniently picked under
low power, whereas those from smaller
screen sizes require medium power.

Various picking trays have been described.
The simplest is a flat-bottomed black-painted
tray with 0.15-inch or higher sides that is
open on one end. Horizontal and vertical
lines desirably are painted or grooved on
the picking surface. The distance between
the lines should correspond approximately
to the field of view seen through the micro-
scope. Scatter an evenly distributed layer
of prepared sediment on the tray so that
each particle can be seen. By moving the
tray back and forth under the microscope
every grain can be examined and the fossils
picked out.

For lifting the fossils and transporting
them to a hollowed slide or other receptacle,
it is best to use a 00 sable or camel-hair
brush. Dip the brush in water and pass it
over the back of the other hand while the
handle is rolled between the fingers. This
removes excess water and makes a point
on the tip of the brush. The wet brush will
pick up particles when they are touched
and drop them in a microslide when the
brush with an adhering particle is swept
over the bottom of the slide. Some workers
wet the brush with saliva; from the stand-
point of the worker, this is not advisable
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because the brush may become contami-
nated with harmful substances such as dyes
and carbolic or other acid used to inhibit
bacterial growth in the glue—not to mention
that specimens adhering to the brush may
be swallowed. Always examine the brush
under the microscope before dipping in
water in order to insure that specimens in-
advertently picked up by the brush are not
dropped into the water.

D—PREPARATION OF INDIVIDUAL
SPECIMENS

Many ostracodes are so fragile that they
are destroyed by boiling; other specimens
have ornaments that break when crushed
from hard rocks. These have to be handled
on an individual basis. Slabs of rock may
be broken along bedding planes and the
surface examined with a microscope. Fach
specimen is stained with malachite green
in alcohol. This serves two purposes; it
helps locate the specimen on the slab and
shows where the matrix is breaking. A
groove is scraped around the specimen far
enough from it to insure against accidental
breaking. From the groove a cut below the
specimen can be made so as to allow its
removal. Use sharp needles, a vibratool or
a dental drill.

Although the various methods of disag-
gregating sediments and subsequent wash-
ing commenly result in clean specimens,
matrix sometimes adheres to the outside of
specimens or fills the inside of valves. This
extraneous material needs to be removed
in order to observe shell structures. Such
cleaning may be done manually, chemically,
or by mechanical methods.

For manual cleaning the specimen on a
slide is covered with a drop of water and
the matrix removed with a sharp needle.
The drop of water, in addition to possibly
softening the matrix, prevents the specimen
from popping out of the slide when touched
with the needle. A chewed wood toothpick
makes an excellent stiff-bristled microscopic
broom to sweep out matrix from a valve.
When sharpened, the toothpick can be used
instead of a needle on fragile specimens.

For cleaning of specimens chemically,
matrix can be removed from individual cara-
paces or valves by soaking in hydrogen
peroxide in a concave glass slide, observing
progress of reaction with a microscope. A
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toothpick may be used to sweep away the
matrix. Hydrofluoric acid will remove
siliceous matrix from calcareous specimens
and at the same time render the specimens
translucent (Somn, 1956). The valves of
hollow carapaces are sometimes dissociated
by the gas pressure that is generated in this
process.

Mechanical methods of cleaning also may
be employed. Experiments with the use of
ultrasonic vibrations have proved successful
in cleaning individual estracode specimens,
but if incipient fractures are present, the
specimens tend to break in this process.
Ultrasonic treatment is based on high-fre-
quency acoustical waves that are transmitted
to water or other liquids by means of elec-
trostrictive or magnetostrictive devices called
transducers. The transducers are designed
for various industrial uses, either as integral
parts of stainless steel tanks or as units im-
mersible in existing tanks. A generator
transmits the ultrasonic energy to the trans-
ducer. This process is very good for dis-
aggregating some groups of fossils such as
diatoms and foraminifers, although not
usable generally for recovery and cleaning
of ostracades because of tendency toward
breakage,

For easc in ultrasonic treatment of in-
dividual specimens, the following procedure
is recommended. The fossils are covered
with about 0.25-inch of water in a beaker
that is about 0.5-inch in diameter. This
beaker is placed in a larger beaker to which
water is added in such amount that the
small beaker does not float and tip over.
The larger beaker then is placed in the
transducer tank in which the depth of water
is controlled to prevent floating and tipping
of the large beaker. About one minute of
ultrasonic treatment is sufficient to clean
most specimens.

E—MOUNTING SPECIMENS

It is customary to glue ostracode speci-
mens to micropaleontological slides, and for
this purpose all types of glue, including
Duco cements, have been used. Most glues
and Duco cement may in time contract
upon hardening and thus rupture some
specimens. Experience has shown that a
dilute solution of gum tragacanth, to which
a few drops of phenol or oil of cinnamon
are added in order to prevent the develop-
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ment of molds, is admirably suited for the
purpose of mounting small fossils. The speci-
mens are ecasily unglued by use of a wet
brush. Should it be necessary to remove all
traces of the gum tragacanth from a speci-
men, it may be immersed in alcohol; then
the gum tragacanth forms a milky cohesive
gel-like substance that can be teased away
easily with a ncedle.

F—STUDY WITH REFLECTED LIGHT

Ostracodes usually are examined with
reflected light. Finer details are better seen
when the specimen is either coated or
stained. For best results in photography
specimens should be coated. Triener (1958)
describes methods of preparing specimens

for photography.

(1) AMMONIUM CHLORIDE
COATING

Basster & Kercerr (1934, p. 9, fig. 2)
describe an apparatus whereby a thin film
of ammonium chloride sublimate is de-
posited on the specimen through the com-
bination of fumes of concentrated hydro-
chloric acid and ammonia. This method is
not satisfactory for microscopic specimens
because of large grain-size of the sublimate
commonly caused by high humidity. Hess-
Lanp (1949, p. 115) describes a method
which is an improvement on that reported
by Branson & Menr (1933, p. 17), and by
Cooper (1935, p. 357), for obtaining a fine-
grained deposit of ammonium chloride sub-
limate. A simplification of IessLann’s
method is to use glass tubing of 2- or 3-mm.
inside diameter about 4 inches long. One
end is drawn out to form a fine nozzle, and
ammonium chloride powder is inserted
through the other end. The wider end is
then sealed with plastic wood or plaster of
paris. When the tube is heated, a jet of am-
monium chloride is released through the
nozzle. The vapor can then be directed over
the specimen and a fine-grained sublimate
is deposited on the specimen. A vial pre-
pared in this manner has been in use by
me for several years.

(2) MAGNESIUM OXIDE COATING

A small picce of magnesium ribbon held
by forceps when ignited will serve to white-
coat a specimen that is passed over the
magnesium oxide fumes. This method is
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advantageous in that the film remains on
the specimen until it is washed off. The
light emitted by burning magnesium can
be injurious to eyesight and therefore care
should be taken not to look directly at the
light.

(3) STAINING

Any kind of stain causes fine detail to
stand out on specimens and for this purpose
almost all sorts of ink and food-color-
ing preparations can be used (Artusy &
Artusy, 1956). Malachite green (IenezsT,
1931, p. 358) dissolved in alcohol has
proved to be most suitable for staining
ostracodes because of rapidity with which
it dries. This stain can be removed by
washing with alcohol.

(4) SILVER NITRATE COATING

Levinson (1951) has described a technique
for depositing a metallic ilm of silver ni-
trate on ostracodes. IFor such treatment a
clean specimen is heated for about three
seconds, allowed to cool to room tempera-
ture, and then painted with 5 per cent silver
nitrate solution. After 15 seconds the excess
is drawn off with filter paper and the
specimen is reheated over a bunsen flame
for one minute. The resulting metallic film
is permanent, but has the disadvantage of
obscuring pore-canals and muscle scars.

G—STUDY WITH TRANSMITTED
LIGHT

The muscle scars, pore canals, and dupli-
cature structures of ostracodes are best ob-
served in transmitted light, and methods
of making the valves translucent have been
devised. The same methods can be used to
observe certain structures with reflected

light.

(1) LIQUID IMMERSION
TECHNIQUE

In some instances water is adequate to
abserve the structures with transmitted
light but usually glycerin or an immersion
ol is used. Waener (1957, p. 17) soaked
ostracode specimens for several hours in
castor oil in order to make them trans-
lucent.

(2) CANADA BALSAM TECHNIQUE

Specimens mounted in Canada balsam
will show structures by transmitted light
that are otherwise not seen.
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(3) HYDROFLUORIC ACID
TECHNIQUE

Calcarcous specimens can be converted to
fluorite by use of hydrofluoric acid (Sonw,
1956). Fluorite is more translucent in
water or glycerin than calcite, and many
specimens that do not show any shell struc-
ture in the calcitic state, will exhibit muscle
scars and marginal structures when con-
verted to fluorite.

H—STUDY WITH POLISHED AND
THIN SECTIONS

Overlap, certain types of hingements, and
duplicatures of ostracodes can be observed
by use of polished surfaces and thin sec-
tions. The specimen is mounted on a glass
slide in Canada balsam, bioplastic, or other
suitable medium and ground in the same
manner as thin sections of rocks. When the
desired point on the specimen is reached,
the specimen is turned over on the slide and
the other side then is ground to make a thin
section.

It is possible to reconstruct the structure
of a complete ostracode carapace by means
of a series of polished surfaces (KesLing &
Sonn, 1958, p. 518) records of which can
readily be made photographically and by
aid of camera lucida. When Canada bal-
sam is used, the specimen is oriented with
a toothpick or a warm needle. It is easier
to observe wall structures if the specimen
is stained prior to mounting in the cement.
The stain sometimes penetrates the shell
material so that the inside border of the
shell can be seen.

Svrvester-Brapiey (1941, p. 6) has used

the following method on large specimens

with thin shells, obtaining excellent results.
First he made a drawing of the specimen
to be studied. The specimen was then
broken with a needle, and the lines of frac-
ture recorded on the drawing. Fach frag-
ment was then mounted on its edge with
a gum tragacanth smear, and examined.
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IDENTIFICATION OF FOSSIL OSTRACODES
IN THIN SECTION

By S. A. Levinson

[Flumble Oil & Refining Company |

CRITERIA USED FOR
IDENTIFICATION

Research has revealed that various genera
and species of ostracode fossils can be 1den-
tified in thin section. This is possible be-
cause of variability in such characteristics
as shell layering, shell thickness, overlapping
of the edges of the carapace, the position and
nature of ridges, frills and spines on the
surface of the wvalves, and shell structures
reflected by the deep vertical groove or
trench in the wvalves, referred to as the
sulcus.

PROCEDURES FOR PREPARATION
OF THIN SECTIONS

Two methods are used in the sectioning

of free specimens for the study of shell
characteristics of known species. The
method discussed first is used for most
Paleozoic and Mesozoic species; the second
method is used for fragile Paleozoic and
Mesozoic forms and for all Cenozoic forms.

(1) In the first method, a small quantity
of thermoplastic (such as Lakeside) is
heated on a clean, oil-free frosted glass slide
to just above the temperature at which it
becomes fluid. As quickly as possible, the
slide is placed under a binocular microscope
(magnification about 303<) and the speci-
men is introduced into the thermoplastic.
The thermoplastic will harden in approxi-
mately 30 seconds but will probably remain
fluid for a sufficient length of time for the



Ostracodes in Thin Section

specimen to be oriented in any desired posi-
tion. However, a fine needle heated over
a flame may be used to keep the thermo-
plastic fluid; the needle also is a satisfactory
tool for orienting the specimen in the desired
position. The slide is then ground by hand,
using a figure eight motion, on carborun-
dum paper (e.g., No. 400-A Tufbak, Behr-
Manning) until the desired position on the
specimen is reached. A smooth surface is
obtained on the thermoplastic by adding a
few drops of mineral oil on the carborun-
dum paper. Suction cups (such as are ob-
tainable from toy darts or arrows) of the
same diameter as the slide afford an casy
method for holding the slide against the
carborundum paper. The specimen can be
examined periodically from the reverse side
of the slide to see progress of the grinding.

The slide is then washed in carbon tetra-
chloride to remove all adhering mineral oil.
The thermoplastic is next melted in the
vicinity of the specimen by using the heated
needle (if the entire slide is heated the
thermoplastic tends to run to edges of the
slide). With the heated needle the speci-
men is oriented so that its flat side (that
portion of the specimen previously ground
down) is flush against the slide. Only slight
pressure is needed to assure close contact
between the specimen and the slide. The
slide is again ground on No. 400-A car-
borundum paper and mineral oil until clear
structures are obtained; then it is again
washed with carbon tetrachloride.

The specimen may be stained by using a
few drops of Heeger's solution (made by
acidifying a solution of potassium ferri-
cyanide with hydrochloric acid). The solu-
tion should be allowed to remain on the
specimen for not more than 10 seconds; the
slide then must be thoroughly washed with
water. If the specimen is stained it must be
covered the same day.

For covering the specimen the procedure
is as follows. In a small evaporating dish, 5
drops of castolite hardener (catalyst) is
mixed with 15 ml. of castolite (plastic).
This is sufficient to cover approximately 10
slides. Two drops of this mixture are put
directly on the specimen and a clean, oil-
free cover glass is placed directly over the
mixture. The cover glass must be firmly
pressed against the slide to remove the air
bubbles and excess mixture.
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After all slides of a batch have been cov-
ered, the slides are placed approximately 7
inches from an infra-red heat lamp for 30
to 45 minutes and then allowed to set for
15 minutes. A single-edged razor blade is
used to remove excess castolite from the
slide. The slides are next washed in a mix-
ture of 2 parts acetone to 1 part carbon
tetrachloride. As a final step the slide is
washed with a detergent soap. With a liule
practice approximately 30 specimens can be
sectioned and covered during a normal
cight-hour day.

(2) As noted above, the second method
is used primarily for fragile Paleozoic and
Mesozoic and all Cenozoic forms. In a
large evaporating dish mix 12 drops or 1
ml. of castolite hardener with 25 ml. of
castolite. Immediately pour the mixture into
a plastic ice cube tray containing a dozen
1.5 cm. (approximately 0.5-inch) cells. If
a 0.25-inch slit is made in the walls of each
individual cell, it will facilitate the removal
of the castolite cubes. Each cell should be
filled approximately half full. When the
tray is placed 7 inches from an infra-red
heat lamp for 3 minutes at a temperature of
63°C., the mixture quickly hardens. Over-
heating causes the castolite to crack. The
specimen is immediately placed on the top
surface of the hardened castolite and ori-
ented in the desired position. The castolite
is sufficiently tacky to retain the specimen
in a fixed position. Another mixture of
castolite and castolite hardener is prepared
and poured into the cells, filling them. If a
double batch is originally made, the por-
tion to be used at this time will have jelled
and may be difficult to pour.

The tray is next placed back under the
heat lamp for 3 minutes and then the mate-
rial should set for 12 hours for complete
hardening. After the heatlamp treatment
it is possible to pop the cubes from the tray
to place them again under the lamp for an
additional minute. This speeds the harden-
ing process.

Using a diamond lap, the cube is slowly
ground on one plane until the specimen is
encountered. The cube is then ground by
hand to the desired position, using No.
400-A carborundum paper and mineral oil,
after which the slide is washed in carbon
tetrachloride. A small amount of Lakeside
thermoplastic is placed on a frosted slide and
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F16. 31. Representative features shown by ostracode thin sections (lines on views of carapaces indicate loca-

tion of sections illustrated). 1. Isochiling; Ta, LV lat., X2; 14, part of section, X13. 2. Cryptophyl-

Jus; 2a, R lat., X 38; 25, transv. sec., X 50, 3, Eridoconcha; 3ab, R lat., transy. sec., X45.——4. Lim-

noprimitia; 4a, L lat., ¥ 35; 48, long. sec., X47- 5. Bairdiacypris; 5a, R lat., X21; 5b, transv. sec.,

¥ 19.——6. Bairdia; 6a, R lat., X 36; 6b,c, long, secs., X33, X46. 7. Cavellina; 7a, L lat., X48; 75,

transy, sec. LV, X 115; 7¢, long. sec., X37.——8. Amphissites; 8a, L lat., X50; 85, transv. sec., X75
(Levinson, n).
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melted and the ground side of the cube is
pressed firmly against the slide. The cube
is again ground on the diamond lap until
the desired thickness is nearly approached.
Final grinding is done on carborundum
paper with mineral oil. The slide is washed
with carbon tetrachloride, stained, and cov-
ered as described above.

A phase-contrast microscope with a polar-
oid filter has proved to be the most satis-
factory instrument for examining ostracode
thin sections.

EXAMPLES OF THIN SECTION
IDENTIFICATION

Observations have shown that members
of the family Leperditiidae (I..Ord-M.Dev.)
have a single primary shell layer comprising
the external expression of the valve and a
sccondary layer internal to the primary
layer, usually restricted to the dorsal and
ventral portions of the carapace (Fig. 31,1).
As some genera and species which are mem-
bers of this family show minor variations
in the basic shell structure, this type of
shell layering can be used to recognize forms
with a limited stratigraphic range.

The genera Eridoconcha (U.Ord.) and
Cryptophyllus (M.Ord.-UJur.) and some
species of Amphissites (M.Dev.-M.Perm.)
possess a many-layered shell formed by the
incomplete molting of the valves, with the
newly formed shell cemented to one or more
older shells (Fig. 31,2). Species of Crypto-
phyllus are considered to be important sub-
surface markers of the Bromide, Tulip Creek,
and Qil Creck formations of the Simpson
Group (M.Ord.) in Texas and the Mid-
Continent area, and species of this genus can
be readily identified in thin section.

The genus Cavellina, a smooth-shelled
ostracode (#8il., M.Dev.-Penn., ?Perm.) has
been found to possess from 4 to 9 layers of
shell material with the total thickness of the
layers aproximately the same as the shell
thickness of other ostracode genera (Fig. 31,
7). Preliminary studies suggest that the
number of layers may have stratigraphic sig-
nificance,

Species of six genera of the family Kirk-
byidae have been sectioned and all show a
two-layered shell structure. In these forms
(Fig. 31,8) the inner layer contains the pore
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canals and is knoblike in cross section, with
intermediate areas filled by the outer layer.
In some specimens the inner layer is lami-
nated and the outer layer is prismatic, as in
the shell structure of Gastropoda and Pelecy-
poda. It is believed that in the ostracodes
either of these layers may dominate or be
developed to the exclusion of the other,
which offers an additional criterion for
identification of one-layered forms.

In the majority of ostracodes, one valve is
larger than the other, edges of the larger
valve overlapping the smaller. Some forms
overlap only along the venter, whereas
others may have the overlap restricted to one
of the free margins or dorsum. Variations
in the amount and nature of overlap are
quite conspicuous in thin sections and can
be used to identify many forms (Fig. 31,5).

As seen in thin sections, major ridges and
frills appear as if the shell has been folded
to form these features (Fig. 31.3). In addi-
tion, the shell is indented at the inner surface
where folding occurs, and a darkened area
bisecting this extension of the shell is com-
monly developed. These criteria and obser-
vation as to length and width of the ex-
tension, as seen in thin sections, permit the
identification of such features.

In a number of genera, the position of
the sulcus is reflected, in thin section, by a
pronounced thickening of the shell where
this feature occurs (Fig. 31,4). Thus, identi-
fication of this character is permitted, pro-
viding an important criterion for the separa-
tion of Paleozoic forms.

The genus Bairdia is a smooth-shelled
ostracode frequently encountered in rocks
from Middle Silurian to Recent age. Longi-
tudinal sections of Bairdia are distinctive,
for an inner extension of shell is observed
at either the anterior or posterior margin or
at both margins (Fig. 31,6); in different spe-
cies the extensions range from very thin
and elongate to short and stubby. Sections
of some species of Bairdia show an abrupt
thinning of the shell from mid-length to the
posterior extremity. Such variations suggest
that thin sections of species of this genus
(abundant in Mississippian to Permian
beds) may be readily used for age deter-
minations.



074

Crustacea—Ostracoda

CLASSIFICATION OF OSTRACODA
By H. W. Scortr

[University of Hlinois]

CONTENTS

InTRODUCTION

Early work ...

DeveLopMENT oF OsTracopE CLASSIFICATION

CLASSIFICATION ADOPTED IN TREATISE

General discussion ..iuicosmsmss s

Order Archaeocopida ...

Order Leperditicopida

Order Palaeocopida

Suborder Beyrichicopina ...

Suborder Kloedenellocopina _..............

Order Podocopida

Suborder Podacopina

Suborder Metacopina

Suborder Platycopina

Order Myodocopida ...

Suborder Myodocopina

Suborder Cladocopina
Summary of characters

REFERENCES ..

INTRODUCTION

Taxonomy of the ostracodes has under-
gone major changes in recent years. Early
authors classified the Palacocopida primarily
on the basis of sulcation, lobation, and orna-
mentation. Dimorphic features were mostly
disregarded in distinguishing family-group
taxa and only occasionally used at the gen-
eric level. While confusion existed in classi-
fication of the palacocopid ostracodes, stu-
dents of other groups, mostly Mesozoic and
Cenozoic podocopids, were making prog-
ress in taxonomy by using muscle-scar pat-
terns and hinge structures. In this manner
they were able to relate many fossil genera
to their living relatives.

EARLY WORK

The oldest published figures of an ostra-
code known to me are found in a paper by
Gobpenevu pE Rivire (1760); they represent
a Recent form. A few years later, O. F.
MiiLer (1772) gave illustrations of other

living species, indicating that they differed
from insects and stating that shortly he in-
tended to describe them as representatives
of a new genus. Such a paper appeared
(Mtrrer, 1776) containing definition of
the new genus Cypris, to which ten de-
scribed species were referred. Later, he
(MuULLER, 1785) added details to observa-
tions on Cypris and introduced another new
genus, Cythere. All this work was based
on modern ostracodes.

The date when the first fossil ostracode
was recognized is not known certainly, but
among oldest publications concerned with
such fossils is one by Dresmarest (1813).
This is cited by Sowrrey (1825), who de-
scribed and figured Cypris faba from Ter-
tiary deposits of France on the basis of
Desmanrest’s work.

The first known observation of a Paleo-
zoic ostracode seems to have been made by
Darman (1826) when he described a fossil
named Battus, classified by him with the
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Trilobita. In 1834 KropeEn published de-
scription of a new species of ostracode as
Battus tuberculatus (now assigned to the
genus Beyrichia); Battus is not available for
the fossils described by DavLman and
KvrépEN because it had been used (1777) for
lepidopteran insects. The oldest acceptable
name for a Paleozoic ostracode is Entomo-
conchus M’Coy, 1839, Publication of this
genus was followed (M’Coy, 1844) by the
introduction of Bairdia and (M'Coy, 1846)
Beyrichia. The latter is the oldest generic
name applied to a palacocopid ostracode.

DEVELOPMENT OF OSTRACODE
CLASSIFICATION

As somewhat incomplete background for
discussion of the classification of fossil and
living ostracodes adopted in this Treatise,
it is desirable to take account at least briefly
of selected main contributions by previous
workers.

A monograph by G. O. Sars (1866) re-
presents the earliest basic work devoted to
major classification of the Ostracoda. In this
publication he introduced four new groups
designated as suborders (ostracodes as a
whole being defined as an order) and two
new families. Sars’ classification, based al-
most entirely on Recent genera, is sum
marized as follows. No Paleozoic fossils
were included by him.

Classification of Ostracoda by Sars, 1866
Suborder Pobocora, nov,

Family Cypridae Baird, 1845 [recte Cyprididae)

Family Cytheridae Baird, 1850
Suborder Myobpocora, nov.

Family Cypridinadae Baird, 1850 [recte Cypridi-

nidae]
Family Conchoeciadae, nov
Dana, 1853]

Suborder CLapocora, nov.

Family Polycopidae, nov,
Suborder PLatycora, nov,

Family Cytherellidae, nov.

The first comprehensive effort to deal
with classification of Paleozoic ostracodes is
recorded in E. O. Urricu’s (1894) report on
Ordovician Ostracoda from the upper Mis-
sissippi Valley region of the United States.
No suborders were recognized, 13 families
(of which three were new) being arranged
simply as divisions of ostracodes as a whole.
An outline of the classification given by
UvrricH follows.

[ =Halocyprididae
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Classification of Lower Paleozoic Ostracoda
by Ulrich, 1894

Order OsTRACODA
Family Leperditiidae Jones, 1856
Family Beyrichiidae Matthew, 1886
Family Barychilinidae, nov.
Family Entomidae Jones, 1873 [=Entomozoidac
Pribyl, 1951]
Family Cypridinidae Baird, 1850
Family Entomoconchidae Brady, 1868
Family Polycopidae Sars, 1866
Family Cytherellidae Sars, 1866
Family Cytheridae Baird, 1850
Family Thlipsuridae, nov.
Family Cypridae Baird, 1845 [recte Cyprididae]
Family Beecherellidae, nov.
Family Darwinulidae Brady & Norman, 1889

In a report by Freperick CHarman
(1901) on Silurian fossils from Gotland, a
partial classification of ostracodes is given
by T. R. Jones, as follows.

Classification of Silurian Ostracoda by
Jones, 1901

Order OsTrRACODA
Section Popocopa Sars, 1866
Family Leperditiidae, Jones, 1856
Subfamily Aparchitinae, nov.
Subfamily Beyrichiinae, nov.
hew, 1846]
Family Cytheridae Baird, 1850
Section CyPRIDIDA, DoV,
Family Cyprididae Baird, 1845
Family Bairdiidae Sars, 1888
Section PraTycopa Sars, 1866
Family Cytherellidae Sars, 1866
Rec.]

A milestone in classificatory study of
Paleozoic ostracodes is represented by a
contribution to the Silurian volume of the
Maryland Geological Survey by Urricn &
BassLer (1923). The Silurian formations
of the middle Appalachian Mountains re-
gion are rich in well-preserved ostracodes
that are very useful for zonal subdivision of
the strata. These fossils furnish the main
basis for recognition of numerous new gen-
era and several families and subfamilies.
The classification given in this report is
summarized as follows.

[recte Matt-

[recte Jur.-

Classification of Paleozoic Ostracoda by
Ulrich & Bassler, 1923

Order OsTrRACODA
Family Leperditiidae Jones, 1856
Family Aparchitidae, nov. [recte Jones, 1901 ]
Superfamily Beyrichiacea [Matthew, 1886]
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Family Beyrichiidae Jones
1886]
Family Primitiidae, nov.
Subfamily Eurychilininae, nov.
Family Zyvgobolbidae, nov.
Subfamily Zygobolbinae, nov,
Subfamily Drepancllinae, nov.
Family Kloedenellidae, nov.
Family Kirkbyidae Ulrich & Bassler, 1906
Superfamily Cypridacea, nov. [recte Baird, 1845 |
Family Thlipsuridae Jones [recte Ulrich, 1894 ]
Family Beecherellidae Ulrich, 1894
Family Bairdiidac, nov. [recte Sars, 1888]
Family Cypridae Zenker [recte Baird, 1845 ]
Family Cytherellidae Sars, 1866
Family Entomidae Jones, 1873 [=Entomozoi-
dae Pribyl, 1951]
Family Cypridinidac Sars [recte Baird, 1850]
Family Entomoconchidae Ulrich [recte Brady,
1868]
TFamily Polycopidae Sars, 1866
Family Darwinulidae Jones [recte Brady &
Norman, 1889]
Family Barvchilinidae Ulrich, 1894
Superfamily Cytheracea, nov. [recte Baird, 1850]
Family Cytheridae Zenker [recte Baird, 1850]
In 1934 a comprehensive catalogue of
then-known Paleozoic ostracodes was under-
taken by R. S. Basster and Berry KELLETT.
This represents a considerable expansion of
knowledge that is expressed in recognition
of a notably enlarged number of families.
Three superfamilies are distinguished but
no subordinal category or categories. The
arrangement of Paleozoic Ostracoda given
in this report is as follows.

[recte Matthew,

Classification of Paleozoic Ostracoda by
Bassler & Kellett, 1934
Superfamily Leperditacea, nov. [recte Leperditiacea
Jones, 1856
Family Leperditiidae Jones, 1856
Family Leperditellidae Ulrich & Bassler, 1906
Superfamily Beyrichiacea Ulrich & Bassler, 1923
[recte Matthew, 1886]
Family Beyrichiidae Jones [reere Matthew, 1886)]
Family Primitiidae Ulrich & Bassler, 1923
Subfamily Primitiinac, nov. [recte Ulrich &
Bassler, 1923]

Subfamily Eurychilininae Ulrich & Bassler, 1923
Family Zygobolbidae Ulrich & Bassler, 1923

Subfamily Zygobolbinae Ulrich & Bassler, 1923

Subfamily Kloedeninae Ulrich & Bassler, 1923

[recte Kloedeniinae]

Subfamily Drepanellinae Ulrich & Bassler, 1923
Family Kloedenellidae Ulrich & Bassler, 1923
Family Kirkbyidae Ulrich & Bassler, 1906
Family Glyptopleuridae Girty, 1910
Family Youngiellidae Kellett, 1933
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Superfamily Cypridacea Ulrich & Bassler, 1923

[recte Baird, 1845]
Family Cypridae Zenker
Baird, 1845]

Family Thlipsuridae Jones [recte Ulrich, 1894]

Family Beecherellidae Ulrich, 1894

Family Bairdiidae Lienenklaus [reete Sars, 1888]

Family Cytherellidae Sars, 1866

Family Entomidae Jones, 1873 [=Entomozoidac
Pribyl, 1951]

Family Cypridinidae Sars, 1866

Family Entomoconchidae Jones, Kirkby, & Brady
|recte Jones, 1868]

Family Barychilinidae Ulrich, 1894

[recte Cyprididae

For many years F. M. SwarTtz, of Penn-
sylvania State University, has been work-
ing intensively on stratigraphy and paleon-
tology of middle Paleozoic formations of
the Appalachian region. Independently, and
associated with others, he has published sey-
eral important papers concerned mainly
with descriptions of ostracodes collected
from Silurian and Devonian strata of this
region. One of his papers (Swartz, 1936)
contains an outline of ostracode classifica-
tion that is worthy of notice. It is incom-
plete in that various groups are omitted
from consideration,

Classification of Middle Paleozoic Ostracoda
by Swartz, 1936
Superfamily Beyrichacea [recte Beyrichiacea Mart-
thew, 1886]
Division family Bevrichiidae
Family Beyrichiidae, Ulrich, 1894 [recte Mat-
thew, 1886]
Family Zygobolbidae Ulrich & Bassler, 1923
Division family Primitiidae
Family Primitiidae, Ulrich, 1923
Family Hollinidae, nov.
Family Tetradellidae, nov.
Family Drepanellidae, nov. [recte Ulrich & Bass-
ler, 1923 ]
Family Acronotellidae, nov.
Family ?Primitiopsidae, nov.
Family ?Aechminidae (Leperditacea?), nov.
Division family Kloedenellidae
Family Kloedenellidae Ulrich & Bassler, 1923
Family ?Glyptopleuridae Girty, 1910
Division family Kirkbyacea
Family Kirkbyidae Ulrich & Bassler, 1906
Family Youngiellidae Kellett, 1933
[Division not indicated ]
Family Leperditellidac Ulrich & Bassler, 1906
Family Beecherellidac Ulrich, 1894
Family Bairdiidae Sars, 1888
Family Cytherellidae Sars, 1866

Until the time of its publication, the most
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comprehensive effort to treat the classifica-
tion of Paleozoic ostracodes was reported n
a paper by Gunnar Henninesmoen (1953)
devoted to known straight-hinged forms. In
the arrangement of family groups, both
superfamilies and suborders were dis-
tinguished. A summary of HENNINGSMOEN'S
classification is as follows.

Classification of Paleozoic Straight-hinged
Ostracoda by Henningsmoen, 1953
Suborder ParLrocoea, nov.
Superfamily Beyrichiacea Ulrich & Bassler, 1923
[recte Matthew, 1886
Family Sigmoopsiidae, nov. [recte Sigmoopsi-
dae]
Subfamily Sigmoopsiinae, nov. [recte Sig-
moopsinae |
Subfamily Glossopsiinae, nov. [=Quadri-
jugatoridae Kesling & Hussey, 1953]
Family Tetradellidae Swartz, 1936
Subfamily Tetradellinae Swartz, 1936 (incl.
Dilobellinae)
?Subfamily Piretellinae Opik, 1937
Subfamily Bassleratiinae Schmidt, 1941 (incl.
Ctenentominae)
Family Primitiidae Ulrich & Bassler, 1923
Family Eurychilinidae Ulrich & Bassler, 1923
Subfamily Eurychilininae Ulrich & Bassler,
1923

?Subfamily Euprimitiinae Hessland, 1949
[=Eurychilinidae  Ulrich & Bassler,
1923]

?Subfamily Primitiopsiinae  Swartz, 1936

[recte Primitiopsinac ]
Family Aparchitidae Jones, 1901
Family Drepanellidae Ulrich & Bassler, 1923
Subfamily Drepanellinac Ulrich & Bassler,
1923
*Subfamily Bolliinae Boudek, 1936 (incl.
Ulrichiinac Schmidt, 1941)
?Subfamily Aechmininae Boudek, 1936
PFamily Acronotellidae Swartz, 1936
Family Beyrichiidae Jones, 1894 [recte Mat-
thew, 1886
Subfamily Beyrichiinae Jones, 1894 (incl.
Kloedeninae Ulrich &  Bassler, 1923
[recte Matthew, 1886 ]
Subfamily Zygobolbinae Ulrich & Bassler,
1923
Family Hollinidae Swartz, 1936
Family Kloedenellidae Ulrich & Bassler, 1908
Subfamily Kloedenellinae Ulrich & Bassler,
1908
Subfamily Beyrichiopsiinae, nov. [recte Bey-
richiopsinac |
Subfamily Glyptopleurinae Girty, 1910
Family EKirkbyidae Ulrich & Bassler,
(incl. Amphissitinae Cooper, 1941)
FFamily Youngiellidae Kellett, 1933
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?Family Miltonellidae Sohn, 1950
PFamily Alanellidae Boudek, 1936
Superfamily Leperditacea Bassler & Kelletr, 1934
[recte Leperditiacea Jones, 1856]
Family Leperditiidae Jones, 1856
Subfamily Leperditiinae Jones, 1856
Subfamily Isochilininae Swartz, 1949
?Family Leperditellidae Ulrich & Bassler, 1906
Subfamily Leperditellinae Ulrich & Bassler,
1906
?Subfamily Concheprimitiinae, nov.
#Subfamily Eridoconchinae, nov.
Suborder Ponocora Sars, 1866
Family Quasillitidae Coryell & Malkin, 1936
(incl. Graphiodactylidae Kelletr, 1936)
Subfamily Quasillitinae Coryell & Malkin,
1936
Subfamily Ropolonellinae Coryell & Malkin,
1936
The first allinclusive effort to classify
Recent and fossil ostracodes is contained in
a textbook on micropaleontology prepared
by Viapimir Pororn¢ (1958). This is es-
pecially noteworthy because of recognition
given to the importance of muscle-scar pat-
terns, hinge structures, characters of the
duplicature, and dimorphic features as
guides in classification. Notice of Poxorn{’s
separation of the Leperditiida from Palaeo-
copida, inclusion of platycopines and podo-
copines in the Podocopida, and assignment
of cladocopines with myodocopines in the
Myodocopida is important. The arrange-
ment of suprageneric taxa adopted by
Pokornt differs in various ways from that
accepted in the Treatise but approaches it
in many ways. An outline of Poxornt’s
classification follows.

Classification of Recent and Fossil Ostracoda
by Pokorny, 1958
Subclass Ostracopa Latreille, 1806
Order Leperprrnna Pokorny, 1953
Family Leperditiidae Jones, 1856
Subfamily Leperditiinae Jones, 1856
Subfamily Isochilininae Swartz, 1949
Order Bevricanna Pokorny, 1953
Family Beyrichiidae Matthew, 1886
Subfamily Beyrichiinae Matthew, 1886
Subfamily Zygobolbinae Ulrich & Bassler,
1923
Subfamily
1954
Family Tetradellidae Swartz, 1936
Subfamily Tetradellinae Swartz, 1936
Subfamily Sigmoopsidinae Henningsmoen,
1953 [recte Sigmoopsinac |
Subfamily  Quadrijugatorinac
Hussey, 1953

Treposellinae  Henningsmoen,

Kesling &
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Subfamily Piretellinae Opik, 1937
Subfamily Bassleratiinae Schmidt, 1941
Family Eurychilinidae Ulrich & Bassler, 1923
Subfamily Eurychiliminac Ulrich & Bassler,
1923
Subfamily
[ =Leperditellidae
1906]
Family Pribylitdae, nov.
Family Aparchitidae Jones, 1901
Family Acronotellidae Swartz, 1936
Family Primitiopsididae Swartz, 1936 [recte
Primitiopsidae)]
Family Drepanellidae Ulrich & Bassler, 1923
Subfamily Drepancllinae Ulrich & Bassler,
1923
Subfamily Acchmininae Bouéek, 1936
Family Hollinidae Swartz, 1936
Family  Neodrepanellidae  Zaspelova,
[ =Drepanellidae]
Family Kirkbyidae Ulrich & Bassler, 1906
Family Punciidac Hornibrook, 1949
Familiae incertac ordinis
Family Alancllidae Boudek, 1936 [=Beech-
erellidac]
Family Leperditellidae Ulrich & Bassler, 1906
Subfamily Leperditellinae Ulrich & Bassler,

Euprimitiinac  Hessland, 1949
Ulrich & Bassler,

1952

1906
Subfamily Erdoconchinae Henningsmoen,
1953
Family  Conchoprimitiidae  Henningsmoen,
1953

Family Kloedenellidae Ulrich & Bassler, 1908
Order Popacoriva Pokorny, 1953 [recte Sars,
1866
Suborder Pratycora Sars, 1866
Family Cytherellidae Sars, 1866
Subfamily Cytherellinae Sars, 1866
Subfamily Cavellininae Egorov, 1960
Family Healdiidae Harlton, 1933
Family Thlipsuridae Ulrich, 1894
Family Barychilinidae Ulrich, 1894
Family Beecherellidae Ulrich, 1894
Suborder Pobocora Sars, 1866
Family Macrocyprididae G, W, Miiller, 1912
Family Bairdiidae Sars, 1888
Family Cyprididae Baird, 1845
Subfamily Pontocypridinae G. W. Muller,
1894
Subfamily lyocypridinac Kaufmann, 1900
Subfamily Paracypridinae Sars, 1923
Subfamily Candoninae Kaufmann, 1900
Subfamily Cyclocypridinae Kaufmann, 1900
Subfamily Cypridinae Baird, 1845
Tribe Cypridini Baird, 1845
Tribe Erpetocypridini Kaufmann, 1900
Tribe Notodromadini Kaufmann, 1900
Tribe Cyprinotini Bronstein, 1947
Tribe Cypridopsini Kaufmann, 1900
Subfamily Cyprideinae Martin, 1940
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Family Cytheridae Baird, 1950
Subfamily Limnocytherinae Sars, 1925
Subfamily Cytherideinae Sars, 1925
Subfamily Cytherinae Baird, 1850
Subfamily Eucytherinae Puri, 1953
Subfamily Cytherettinac Tricbel, 1952
Subfamily Cytherurinac G. W. Miiller, 1894
Subfamily Loxoconchinae Sars, 1926
Subfamily Bythocvtherinae Sars, 1926
Subfamily Xestoleberidinae Sars, 1928
Subfamily Microcytherinae Klie, 1938
Subfamily Psammaocytherinae Klie, 1938
Subfamily Paradoxostomatinae Brady &
Norman, 1889
Family Darwinulidae Brady & Norman, 1889
Order Myopocoripa Pokorny, 1953 [recte Sars,
1866]
Suborder Myobocora Sars, 1866
Family Cypridinidae Baird, 1850
Subfamily Cypridininae Baird, 1850
Subfamily Philomedinae G. W. Miiller,
1912
Family Entomoconchidae Brady, 1868
Family Halocyprididae Dana, 1853
Subfamily Halocypridinae Dana, 1853
Subfamily Thaumatocypridinae G. W,
Miiller, 1906
Family Entomozoidae Pribyl, 1951
Subfamily Entomozoinae Pfibyl, 1951
Subfamily Bouciinae Pfibyl, 1951
Family Bolbozoidae Boudek, 1936
Suborder Crapocora Sars, 1866
Family Polvcopidae Sars, 1866

CLASSIFICATION ADOPTED
IN TREATISE

GENERAL DISCUSSION

Up to the present a satisfactory basis for
classification of all Ostracoda has not been
found. No single morphological feature can
be used to define orders, superfamilies, and
families. Criteria used for separating the
families of one superfamily may be entirely
different from those used in another super-
family. Similarly, distinction of genera
within a family is often schematic and in-
consistent. On the other hand, some genera
and families possess such striking shell char-
acters that they are readily recognizable and
traceable throughout long expanses of time.
For example, the shape of the carapace of
Bairdia is a very diagnostic feature that has
persisted at least from late Paleozoic to Re-
cent.

The most primitive orders—Archaeo-
copida, Leperditicopida, and Palaeocopida—
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have no living representatives (possibly ex-
cept in Punciidae) and therefore must be
distinguished by differences in the shell. The
thin carapace of the archacocopids dis-
tinguishes them from the leperditicopids.
The thick shells and large compound muscle
scars serve to separate the leperditicopids
from all other orders. The palacocopids are
differentiated from the two more primitive
orders first by their small, fairly simple
muscle scars, and secondly by the presence
of one or more such features as lobation,
sulcation, strong ornamentation, and di-
meorphic structures. None of the three prim-
itive orders possess a duplicature.

The Podocopida are represented by many
living species. This order was first defined
by zoologists on the basis of the soft parts.
Only in recent years have the shell features
been carefully described, most of this work
being done by paleontologists. In the podo-
copids the type of hingement, muscle-scar
pattern, and outline of the carapace are used
for classification. The Cypridacea are ovate
to elongate-ovate in outline, with a convex
dorsum, and an incurvature along the
medial portion of the venter. They are read-
ily separated from the Cytheracea by lack
of a highly ornamented surface. Also, the
Cytheracea, with few exceptions, have
strongly developed hinge elements and dis-
tinct muscle scars.

Various criteria are used to divide ostra-
codes into superfamilies. In the palacocopids,
dimorphic structures are of primary im-
portance. Secondarily, the presence or ab-
sence of sulei and lobes, the general outline
of the valves, in conjunction with major
ornamentation and the presence or absence
of a velum, may be used. Of these, the kind
of dimorphic structure present is the most
important and is used for all dimorphic
forms. The well-developed S or pit, the
strongly asymmetrical valves and kloeden-
ellid dimorphism distinguish the Kloeden-
ellacea; a smooth carapace, channeled hinge,
and asymmetrical valves are characteristics
of the Paraparchitacea; anteroventral or
ventral cruminal dimorphism separates the
Beyrichiacea from the nondimorphic Dre-
panellacea; a dimorphic velate structure sets
representatives of the Hollinacea apart from
the nondimorphic Drepanellacea; the cara-
pace outline of Youngiellacea separates the
group from all others; and the reticulate
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pattern, combined with presence of a median
pit, distinguishes the Kirkbyacea.

Superfamilies among the myodocopids are
determined for the most part by the presence
and nature of the rostrum.

Among the podocopids, superfamilies are
based mostly on differences in hingement,
muscle-scar patterns, and to some extent on
outline. The undifferentiated hinge and
convex back of the cytherellids readily sep-
arate them from the cytherids, which have
a complex hinge and convex or straight
back. The large number of closely spaced
muscle scars and the elongate form of the
Darwinulacea are unique to this group. The
simple hinge and carapace shape of the
Bairdiacea combine to make these features
of major importance in classification. Char-
acterization of the Cypridacea is difficult,
but this group may be separated from others
by ovate outline, convex back, incurved mid-
venter, simple hingement, lack of major
sulci or lobes, and generally unadorned sur-
face,

Family differentiation is based on various
major features depending on the order
within which the family falls. In the Leper-
diticopida, the two families are distinguished
by the symmetry of the carapaces; the
leperditiids have asymmetrical valves, the
larger overlapping the smaller around the
free margin, whereas the isochilinids have
subequal valves.

Families within the palacocopids are dis-
tinguished by differences in such morpho-
logical features as variation in dimorphic
structures, differences in ornamentation
(e.g., reticulate or costate surfaces), degree
of sulcation and lobation, and variation in
outline.

In the Kloedenellacea, Glyptopleuridae
are costate, whereas the Sansabellidae are
noncostate, The strongly obtuse anterior
cardinal angle of the Kloedenellidae separ-
ates this family from other members of the
superfamily. In some families adventral di-
morphic structures are used for distinction.
The velate structures of Hollinidae differ-
entiate them from histial dimorphic features
of the Sigmoopsidae. Other families may be
separated on differences in outline of the
carapace or hingement.

Among the podocopids, families com-
monly are defined to a considerable extent
by variations in hingement and muscle-scar
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patterns. Major differences in outline and
ornamentation may be helpful but are like-
ly to be confusing. Hingement and muscle
scars arc by far the most important, and
lack of knowledge of these factors often
makes classification insecure.

Ostracode genera arc interpreted rather
narrowly. This practice has resulted in the
creation of many monospecific genera and
has given rise to a few monogeneric fam-
ilies. Such features as reversal of valve over-
lap around the free margin is still evalu-
ated differently by various workers; some
consider it to lack even specific value, where-
as others assign it generic value. Sansabella
may be found in Late Mississippian sedi-
ments, in a single sample, with specimens
identical in all respects except for reversal
of overlap. This is equally true for Para-
parchites.

Distinction of genera is based, for the
most part, on major shell features, but not
commonly on ornamentation. Hinge char-
acters, muscle-scar patterns, outline, loba-
tion and sulcation, and adventral structures
are most important. Though outline of the
carapace in different genera is often found
to be similar, other characters may be quite
unlike. The outline is usually constant with-
in a genus but may vary slightly, especially
as modified by dimorphism or as repre-
sented by instar stages. Hinge characters are
specially significant in delineating post-
Paleozoic genera. The carapaces of many
genera of the Cytheracea have similar out-
lines and are separated from one another
primarily on the basis of hinge characters.
Such forms as Archicythereis, Cythereis, and
Oligocythereis look somewhat alike ex-
ternally but hinge structures differ greatly.
In post-Paleozoic ostracodes the valves often
are found separated from each other, and
therefore hinge details may be observed.
This is seldom true in palacocopids and
thus hingement is not an important aid to
classification in this group; more informa-
tion is constantly being gathered and in
time it is hoped that the hingement of all
families will be known.

Muscle-scar patterns are very important
for classification of ostracodes at the gen-
eric level. They have primary value among
the platycopines, metacopines, and podo-
copines. Adductor and mandibular scars are
diagnostic of many genera of these sub-
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orders. They are not well enough known
among the palacocopids to have significance
in generic classification.

Lobation and suleation aid generic classi-
fication but must be used with caution.
Similar sulcation may be found in wholly
unrelated genera and dissimilar sulcation
may occur in very closely related forms.
Sulci and lobes are more important in the
Hollinacea, Beyrichiacea, and Kloedenella-
cea than in any other groups. The number
of sulci and lobes usually remains constant
in each genus but it may vary within a
family.

Specific differentiation between ostracodes
is based on differences in ornamentation,
modification of outline, and the size and
shape of various structural features such as
alae, sulci, pore canals, and lobes. How-
ever, all of these characters may vary from
instar to instar and between the sexes; there-
fore, caution must be used in evaluating the
significance of any observed variation. Kzs-
Ling (1954) has discussed in detail factors
affecting speciation.

Observation of instars indicates that orna-
mentation becomes more complex with ad-
vancing age of the ostracode. Increase in
complexity has been observed in many gen-
era; Glypropleura, Amphissites, Beyrichia,
Cythereis, Amphizona, Eridoconcha, Loxo-
concha, and others show this tendency. The
number of costae, size of reticulations, num-
ber or size of spines, and numerous other
ornamental features may vary in an onto-
genetic series. That the younger instars are
simpler 1s known to be true, but as usual,
some exceptions have been observed and
others may be discovered. In at least one
species of Healdia, a pair of posterior spines
is considerably reduced in the adult, where-
as they are long and prominent features of
the instars.

The question of degree of individual
variation ameong ostracodes has not been
fully explored. It has been reported in a
few cases, but it is sometimes difficult or
impossible to determine whether the ob-
served variation is natural or due to the
nature of preservation. In some species the
thin outer layer may be reticulate and the
next layer smooth or differently ornamented.
In the Kirkbyidae it is not uncommon to
find shells in which one portion of the valve
differs from another in ornamentation, yet
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examination of many specimens may show
that the observed wvariation is a matter of
preservation rather than natural variation.
Differences between individuals are usually
observed in reticulate, granulose, papillose,
or punctate species.

Dependence on molds and casts of the
carapace interior for creation of new species
has led to many unnecessary complications.
Of course, exterior features of ornamenta-
tion cannot possibly be preserved in such
fossils. Features of hingement also are lost;
sulct and nodes may be more subdued, and
external adventral features of dimorphism
and overlap may be completely missing.
Steinkerns may yield important supple-
mental information, but they are seldom by
themselves an adequate basis for erection
of new species.

Sexual dimorphism has been recognized
in many ostracodes, both fossil and living.
In some, the valves strikingly reflect di-
morphism, for the inferred females may be
posteriorly inflated (Kloedenclla), or have
velate frills (Hollinella), or develop large
adventral pouches (Beyrichia), or postero-
dorsal inflation (Cypris), whereas the in-
ferred males may possess nonc of these
features and appear relatively simple and
unornamented. Lack of recognition of di-
morphism is a factor that always must be
considered in ostracode studies. It can best
be understood by studying populations from
a single zone, and best of all by examina-
tion of a population from a single bedding
plane.

ORDER ARCHAEOCOPIDA

The order Archaeocopida has been erected
to include a group of Cambrian and ?Early
Ordovician ostracodes. The zoological af-
finities of the group are not certain, but
they appear to be most closely related to
the Ostracoda, having many features in
common with the palaeocopids.

The carapace of the archaeocopids is only
slightly calcified. Tts high chitin content
makes it more or less flexible and therefore
commonly strongly wrinkled. The hinge is
long and straight. An eye tubercle is usually
prominent in all families except the Indiani-
dae. The four currently recognized families
are separated on the basis of outline of cara-
pace, presence or absence of puncta, folds,
and eye tubercles.
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Though archaeocopids have been re-
ported from Early Ordovician strata, they
are essentially Cambrian organisms. They
have been described from North America
and Europe and were probably widely dis-
tributed in Cambrian seas. Relations of the
Archaeocopida to other ostracodes are in-
dicated diagrammatically in Figure 32.

ORDER LEPERDITICOPIDA

The Leperditicopida were a very success-
ful Ordovician-Devonian  group. Many
specimens have been found with well-pre-
served internal markings on the carapace,
They are characteristically straight-backed
and possess a compound muscle scar com-
posed of many small units. The shell is
usually thick and has one or more secondary
layers both dorsally and ventrally. The large
muscle-scar pattern and secondary shell
layers are not observed in any other ostra-
codes. These features are so striking that
their true relatonship to other groups is
unknown. The leperditiids appear in the
Ordovician as highly differentiated ostra-
codes, and in so far as known, no other
group developed from them. The order has
a wide geographic range, being common in
Europe and North America. Its stratigraphic
range is limited to the Ordovician-Devonian
part of the column, most representatives oc-
curring in Ordovician and Silurian deposits.
Inferred relations to other ostracode orders
are illustrated diagrammatically in Figure
32.

ORDER PALAEOCOPIDA

The Palacocopida are a group of Paleo-
zoic ostracodes (other than Punciidae) pos-
sessing characters that clearly distinguish
them from more recent genera. Chief among
these are the nature of muscle scars, di-
morphic structures, marginal extensions,
and the dorsal surface.

A review of the diagnoses of palaeocopid
families shows that they have not been
differentiated on any single carapace feature.
Some families are set apart from others on
one or more of the following criteria: shape
or outline of the carapace, costation, reticu-
lation, sulcation, smoothness, and various
types of dimerphism. Of these features di-
morphism is by far the most important.
Genera within families are separated for
the most part on degree of lobation, sulca-
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tion, adventral structural developments, and
major ornamental features. Hinge char-
acters, when known, may be used to define
genera and possibly families. Muscle-scar
patterns are of value, but are seldom pre-
served in the palacocopids. Some members
of this assemblage show no evidence of

Crustacea—QOstracoda

dimorphism and may have reproduced
parthenogenetically.

The inferred relations of palaeocopids to
other ostracode orders are indicated in Fig-
ure 32 and those of superfamilies are shown
in Figure 33; both diagrams indicate known
stratigraphic distribution of these taxa.
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SUBORDER BEYRICHICOPINA

The Beyrichicopina are one of the most
abundant groups of ostracodes. With excep-
tion of the Punciidae, they are restricted to
the Paleozoic and are especially prolific in
the early Paleozoic (Figs. 32,33).

The straight back, subequal valves, con-
vex free edge, and lack of inner calcareous
lamellae are common to all. In addition,
some form of velate structure is present in
most, and lobes, sulci, and carinae are com-
mon structural features in many.

A well-developed velum is present in
most of the Beyrichicopina. It is especially
prominent in the Hollinacea, where it is
modified in various ways as a dimorphic
structure. In the Drepanellacea, the velum
is represented by a pseudovelum which is
not known to be related to dimorphism; in
the Primitiopsacea the velum is modified
into a dolon. In the Kirkbyacea a velum or
pseudovelum is recognized, but it is not
related to dimorphism.

One of the characteristic features of the
Beyrichicopina is subequality in size of the
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valves. Both valves are beveled along the
free margin, so that when closed the valves
meet without apparent overreach. This
feature alone serves to separate them from
the Kloedenellocopina.

The Beyrichicopina are more strongly lo-
bate and sulcate than any other group of
ostracodes. Lobation and sulcation are ex-
ceptionally strong in the Beyrichiacea and
Hollinacea.

Pororny (1958) has pointed out the strik-
ing difference in outline between the Podo-
copida and the group here referred to as
Beyrichicopina. In the former the carapace
commonly has a convex back (some cy-
therids have straight backs) and a ventral
edge that is concave medially. This is in
sharp contrast to the straight back and con-
vex free edge of the Beyrichicopina. In the
latter group the basic shape or outline is
seen in larval stages. Though the posterior
end is more acuminate in the molts, the
shape of the dorsal and ventral edges is
established at an early stage. In the podo-
copids the larval stage is subtriangular, with
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a ventral margin that is straight to gently
concave or convex. The development of the
concave ventral edge in many adult podo-
copids appears to represent an advanced
trait, the growth of which is recognizable in
ontogeny of the individual.

Another aspect of shape is the “forward
swing” of most Beyrichicopina. The ventral
margin is convex, with the greatest degree
of truncation posterior. This produces a
carapace in which the anterior half is higher
than the posterior half, resulting in a “for-
ward ventral swing” which is in contrast to
the “posterior swing” of the Leperditiidae.

The straight back and cenvex venter with
forward swing are present in the Early
Ordovician  ostracodes, contemporaneous
with the convex back and concave venter of
the podocopids and the backward swing of
the leperditiids.

The Beyrichiacea are among the most
abundant and striking of early Paleozoic
palacocopids. The anteroventral to ventral
dimorphic pouch, which is an enlargement
of the carapace wall, is the distinguishing
feature. This swelling is not formed by a
frill of the eurychilinid type but is a de-
velopment of the carapace wall. Tt is recog-
nized only in the Beyrichiidae and Zygo-
bolbidae. For this reason these two families
are separated from the nondimorphic Dre-
panellacea. The family Beyrichiidae ranges
from the nonsulcate Apatobolbina with its
dimorphic lobe, through the bilobed Bolbi-
primitia, to the strongly lobate and sulcate
Beyrichia. Most of the Beyrichiacea are
reticulate but a few are unornamented.
Hingement, so far as known, is by means
of primitive bar and groove. The super-
family ranges from Ordovician te Devonian
but had its most striking development in
the Silurian.

The Drepanellacea are separated from
Hollinacea because they are nondimorphic,
and as such, lack the marginal structures so
characteristic of the latter group. The mar-
gin of most Drepanellacea is raised as a
thick rim. This structure is represented by
a relatively narrow, flat, marginal, smooth
rim, sometimes referred to as a velum but
more appropriately called a pseudovelum.
It extends only slightly below the ventral
surface and shows no evidence of being
associated with dimorphism. No marginal
rim or velate structure is present in the
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Aechminidae or Richinidae. Rare reports
of such occurrences need checking. Most
Drepanellacea are ornamented with reticula
or nodes, or both. The group scems to be
related to the dimorphic Hollinacea. The
most peculiar family 1s the Aechminidae, in
which the large dorsal spine makes them
appear wholly unrelated to other Drepanel-
lacea. However, if the two nodes of Ulrichia
were reduced to one, a form not greatly
unlike Aechmina would be produced. Per-
haps Aechminaria, with one large and one
small node next to an intervening sulcus,
is an intermediate stage between Ulrichia
and Aechmina.

The Hollinacea are a major group of
palaeocopids represented from Ordovician
to Permian (Fig. 33). They are all orna-
mented in some fashion. Lobation, sulca-
tion, and nodes are common structural fea-
tures. The valves are subequal in size. Di-
morphism in the form of a velate structure
is present, the velum being modified in
various ways as a dimorphic organ; in some,
loculi are developed along the velum, either
outside (e.g., Tetradella) or inside (e.g.,
Cienoloculina). Dimorphic structures com-
monly result in carapaces that are strikingly
dissimilar in the two sexes. Loculate and
nonloculate discrete lobes or merged lobes
may be merely marks of dimorphism.

The Kirkbyacea contain a group of very
distinctive reticulate palacocopids which are
among the most highly ornamented of
Paleozoic genera. Reticula occur in all and
costae and nodes are common to many. The
kirkbyan pit, which characterizes the entire
assemblage, is represented by a break in the
reticulate pattern, that probably defines the
position of the adductor muscle scar. Hinge-
ment of the Kirkbyacea resembles that
found in the Kloedenellacea, suggesting a
possible relationship of these superfamilies,
both of which may be related to the earlier
Leperditellacea. The Kirkbyacea are abund-
ant from Deveonian to Permian, probably
attaining a climax in Late Mississippian.
Reported Silurian occurrences have not been
confirmed.

The Oepikellacea are a small group of
early Paleozoic ostracodes. Some doubt
exists as to their true nature, because the
type of Aparchites has not been restudied
and its true characters are not fully known.
Present information indicates that the
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Aparchitidaec and Pribylitidae are nondi
morphic. However, the Oepikellidae have a
well-developed velar dolon and perhaps
should be placed with the Hollinacea. The
tecnomorphic valves look very much like
Aparchites, and the family is provisionally
included in the Oepikellacea. The velum is
a prominent feature in the heteromorphs of
Oepikellidae, but in the Aparchitidae and
Pribylitidac the velum is absent or weakly
developed as a row of spines or a faint ridge
parallel to the free edge. Solutions to prob-
lems of classification must await further
study of Aparchites and related genera.

The Primitiopsacea represent a small as-
semblage of Middle Ordovician to Middle
Devonian ostracodes. In the posterior part
of the carapace they developed velar di-
morphism characterized by open or closed
dolonal ﬂ‘mg(:b if closed, an extradomiciliar
chamber is produced. Two genera are
known, one from Sweden and one from
North America.

The Youngiellacea include a group of
small subrectangular nondimorphic ostra-
codes with a prionodont hingement. The
surface varies from smooth to reticulate or
costate. The superfamily is not known to
be closely related to any other palacocopid.
Minute size of the carapace, prionodont
hingement, and elongate shape separate it
from all other groups. Moorites has a gen-
eral resemblance to Cyzherelloidea in outline
and ornamentation but hingement differs.
It may be that affinities of the group are
closer to the Platycopina than the Palaeoco-
pida but the Youngicllacea are tentatively
assigned to the latter. They are known only
from Mississippian and Pennsylvanian for-
mations.

SUBORDER KLOEDENELLOCOPINA

Porornt (1958) recognized that the
kloedenellids differ greatly from the bey-
richiids and recorded them as incertae
ordinis. He included in this listing Para-
parchites and related genera. Also consid-
ered to be uncertain in ordinal assignment
were the Leperditellidae and Conchoprimi-
tildae. Undoubtedly these groups differ
greatly from other ostracodes and where to
classify them has been a vexing problem,
because all do not seem to have features
in common that would allow placing them
in a single group.
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The Kloedenellacea are a large group of
palacocopids containing several important
families and many genera. They are sub-
rhomboidal to subrectangular in outline and
have asymmetrical valves. One valve strong-
ly overlaps around all or a portion of the
free margin of the smaller valve. Most gen-
era have a sharply defined S5, though in a
few species the sulcus may be weak or
represented by a pit. In the genus Dizygo-
pleura three sulci are present. The surface
of the valves ranges from smooth to highly
ornamented. Ornamentation is primarily of
two types—reticulate, as in Geising, and
costate, as in Glyptoplenra. Rarely are spines
present. Hingement is fairly well known
and consists of hlngc tongue-and-groove in
all gencra and in some forms a connecting
link between cardinal teeth and sockets.
Dimorphism is represented by a swelling
of the posterior portion of the carapace and
is referred to as kloedenellid in type. The
dimorphic swelling is not always readily
recognized,

The Kloedenellacea are represented in the
Silurian by several genera, among them
Kloedenella and Dizygopleura. The origin
of the group is not certainly known but pos-
sibly the lobation and sulcation of Dizygo-
pleura are closely related to those of the
zygobolbids. This may be more apparent
than real, because the types of dimorphism
are strikingly different. By Mississippian
time the superfamily had developed several
important branches—costate glyptopleurids,
smooth sansabellids, reticulate miltonellids,
and others.

The Kloedenellacea and Paraparchitacea
have some features in common and are
placed here in the new suborder Kloedenel-
locopina (Fig. 33). The straight back and
unequal valves are common to all. The
larger valve overreaches and overlaps all or
a portion of the free margin of the smaller
valve. The hinge is straight, producing for
the most part well-defined cardinal corners
(e.g., Sansabella), but some carapaces are
rounded at one or both ends (e.g., Para-
parchites). The ventral margin is usually
convex but exceptions are found in Kloeden-
ella, where the ventral edge may vary from
distinetly concave to straight or gently con-
vex.

Many kloedenellocopine forms are sulcate,
ranging from unisulcate to trisulcate; some
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are smooth and nonsuleate. None are typic-
ally lobate or nodose, as is so characteristic
of the Beyrichicopina. §» is usually repre-
sented as a prominent sulcus or by a pit.
In Sansabella a faint sulcus or pit may be
present, but in some species no evidence of
cither may be seen. In Glyptopleura, Sa is
often partially obliterated by longitudinal
costae.

Dimorphism is recognizable in the Kloe-
denellacea by swelling of the posterior por-
tion of the female carapace. Velate, histial,
or lobate dimorphism such as occurs in the
Beyrichicopina is lacking., Dimorphism in
the Paraparchitacea has not been conclu-
sively shown or disproved. Adult specimens
show that the greatest width commonly is
medial, but in some the greatest width is
behind the mid-length. These may be di-
morphs. If so, the type of dimorphism is
close to that found in the Kloedenellacea.

The Leperditellacea constitute one of the
most difficult of all ostracode groups to
classify. It includes in part the old Primi-
tiidae, which constituted a classihcatory
wastebasket into which many diverse forms
were previously dumped. Recent examina-
tion of the type of Leperditella by Levinson
shows that it is closely related to Primitia,
the only difference being a poorly defined
Sy in Leperditella. This discovery has clari-
fied many problems in the classification of
the primitiids and leperditellids. The super-
family contains what often has been thought
of as the true primitiids. They are non-
velate, straight-hinged, unisulcate ostracodes.
The sulcus Sy may be sharply or broadly
outlined. The valves are unequal and di-
morphism has been reported in only one
genus. Little is known about the hinge, but
it is believed to be simple (adont) without
cardinal teeth or sockets. The surface is
smooth, punctate, or reticulate. Spines are
present in Parahealdia. The group appears
early in the Ordovician and becomes im-
portant in Middle and Late Ordovician. Its
numbers are reduced in the Silurian and
Devonian, and only one genus, Coryellina
(Penn.-Perm.), is recognized in the late
Paleozoic. Inclusion of the Leperditellacea
in the Kloedenellocopina is not wholly sat-
isfactory. This superfamily, in common
with the kloedenellids, has a straight hinge,
unequal valves with overlap around the free
margin, and a definite S, It differs in lack-
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ing kloedenellid dimorphism and in having
a more convex ventral outline. The hinges
may differ, but more study is needed on this
subject.

Members of the Paraparchitacea are here
considered to be related to the Kloedenelli-
dae but distinct from them because of being
nonsulcate, possessing a shorter hinge, and
being unornamented, except for a few spe-
cies that bear one or two spines (Fig. 33).
The valves are asymmetrical, the larger
strongly overlapping the smaller around the
free margin, as in other Kloedenellacea.
However, dimorphism has not been recog-
nized. The generally smooth, nonsulcate
surface, nonvelate margin, channeled hinge,
and strong overlap distinguish the group.
They developed in the Middle Devonian,
possibly as a parthenogenetic offshoot from
the dimorphic Kloedenellidae. They at-
tained their greatest abundance in the
Mississippian.

ORDER PODOCOFPIDA

Sars (1866) erected the Podocopa on the
basis of locomotor appendages to include
families named Cypridae [recte Cyprididae]
and Cytheridae. Later, Sars (1888) added
the Bairdiidae and Brapy & Norman (1889)
added the Darwinulidae and Paradoxosto-
matidae. Sars had observed that an antenna
(second antenna of Furopean usage) was
modified as a walking structure, rather than
a swimming organ. Therefore, all living
podocopids are anatomically related in pos-
sessing antennae modified for use as ambu-
latory organs. Because these appendages are
not adapted for fossilization, paleontologists
must rely on preserved hard parts for classi-
fication. Fortunately, the Podocopida possess
carapace features that distinguish them from
other orders. All have calcified shells with
well- to poorly-developed inner calcareous
lamellae. Furthermore, they have a muscle-
scar pattern consisting for the most part of
a few secondary scars that usually are well
preserved in fossil specimens. Inferred re-
lationships of the podocopids to other ostra-
code orders are shown diagrammatically in
Figure 32; subdivisions of the Podocopida
and their stratigraphic occurrence are il-
lustrated in Figure 34.

SUBORDER PODOCOPINA
The Podocopina are represented in early
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Paleozoic deposits by the Bairdiacea. The
ancestral stock of the Bairdiacea is un-
known, but the occurrence of a well-de-
veloped duplicature in forms as old as
Silurian is interesting. Possibly sections of
pre-Silurian fossils may show an earlier de-
velopment of this important structural fea-
ture. The superfamily ranges from Ordo-
vician to Recent. Throughout this time very
little change in morphology of the group
is observed. Shape, hingement, muscle-scar
pattern, and wide duplicature remained
more or less constant, but the number of
muscle scars decreased slightly.

The Cypridacea probably developed from
the bairdiid stock in early Paleozoic time.
They became a very successful group and
have invaded a great variety of habitats, in-
cluding marine, brackish-, and fresh-water.
They are a very difficult group for the
paleontologist to classify because of their
general lack of distinguishing external char-
acteristics. Outline, minor features of the
hinge and free margin, and muscle scars
are the most usable criteria. The inner
lamella is typically developed in cypridids
from late Paleozoic to Recent. Whether or
not this structure is present in forms de-
scribed from the early and middle Paleozoic
remains  questionable; only further work
can clarify this impertant point,

The Darwinulacea are a small, monotypi-
cal group without known close relatives.
Their elongate-ovate shell with radially ar-
ranged muscle scars is typical of the assem-
blage. They are fresh-water ostracodes that
may have been derived from some late
Paleozoic cypridid stock.

The Cytheracea are one of the largest
groups of ostracodes. Though most genera
are represented by living species, classifica-
tion of the superfamily has not been wholly
satisfactory. The most important features
of the carapace for purposes of classification
are the hinge and muscle scars. Secondarily,
outline and such features as ornamentation
and alae are of some aid. The mid-ventral
incurvature of the valve margin is one of
the most characteristic features of the Podo-
copina. A similar incurvature occurs in the
thlipsurids, quasillitids, and a few of the
kloedenellids, however. The Cytheracea
show great range in form and ornamenta-
tion. Classification of the group is based
largely on differences in dentition, supple-
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mented by muscle scars. These criteria ad-
mittedly are rather weak and no uniformity
of opinion exists in evaluating them when
applied at family and subfamily levels.
The origin of the Cytheracea is not clear.
Seemingly, the group was derived in late
Paleozoic time from Monoceratina-like
forms or from quasillitids. The shape, in-
curved ventral margin, primitive inner
lamella, and tripartite hinge of the quasil-
litids suggest possible relationship with the
Cytheracea. The shape and stratigraphic
occurrence of Monoceratina, however, sug-
gest that this genus may be a connecting
link between the Palacocopida, on one hand,
and cytherids, on the other (Fig. 34). The
true relationship is unknown at present.

SUBORDER METACOPINA

One of the most important problems in
classification of the ostracodes has concerned
disposition of the cavellinids, healdiids,
quasillitids, and thlipsurids. The morph-
ology of these groups shows certain char-
acters that arc transitional between those
typical of the Platycopina and Podocopina.

The Healdiidae differ from other Healdi-
acea in two important respects: (1) the
hinge contact is posterodorsal when the
long axis of the carapace is oriented hori-
zontally, and (2) the smooth lateral sur-
face is interrupted posteriorly by a mar-
ginal rim, or one or two spines, or both
rim and spines. Dimorphism has been
recognized by differences in outline of the
dimorphs and greater posterior thickness
of the inferred females, but criteria for
separating the dimorphs needs further
study. The stock is primarily of late Paleo-
zoic age, one genus (Hungarella) has been
reported from the Lower Jurassic.

The Quasillitidae possess many character-
istics reminiscent of the Beyrichicopina and
Podocopina. The muscle scar of Euglyphel-
la, Quasillites, Bufina, and others of the
group is represented by a circular boss. On
some specimens numerous small secondary
scars within the circular spot have been
recognized, Though some spots commonly
are bald, the absence of secondary scars is
probably due to lack of preservation. The
complex scars are comparable in general
form to the scars found in healdiids; the
simple round scars are not unlike those of
the palacocopids, but in no specimen are
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they cytherid. The terminal ribs and spines
of Quasillites, Bufina, and Parabufina are
very similar to those of the healdiids and
the outline of the carapace in the latter two
genera is comparable to the form of Healdia.
In features of outline, ornamentation, and
muscle scars the quasillitids may be com-
pared with the healdiids.

Hingement is not known for all of the
quasillitids. Described hinges vary from
those represented by arcuate sockets at ends
of the hinge in one valve (with correspond-
ing teeth in the opposite valve) to those in
which the anterior socket is divided into
numerous minute depressions that received
crenulations of the corresponding tooth; the
sockets and teeth are connected by a tongue
and groove, This type of hingement is not
known to eccur in the healdiids but is simi-
lar, though not identical, to some found in
the Cytheracea. In outline and form
Euglyphella is rather similar to some of the
Trachyleberididae  but  hingement and
muscle-scar patterns differ.

The evidence points strongly toward a
close relationship between the Healdiidae
and Quasillitidac, and they are here in-
cluded in a new suborder named Meta-
copina. The relationship of the healdiids
and quasillitids indicates that the two groups
are near the main stem from which the
Podocopina developed. The presence of a
calcified primitive inner lamella in some
forms and complex hinge in most is con-
sidered important enough to warrant plac-
ing the group in the Podocopida, but dif-
ference of the muscle-scar pattern from that
seen in the Podocopina serves to distinguish
the Metacopina,

Calcareous inner lamellae are absent or
poorly developed in the Thlipsuridac. The
outline of the carapace in this family is
ovate, the valves are unequal (LV over
lapping RV on free margin), and the ends
are rounded. The thlipsurids seem to be
closely related to the healdiids in outline,
and the left valve overreaches the right.
There is a very close relationship between
the Healdiidae and Cavellinidae in muscle-
scar patterns. It seems rather clear that the
Thlipsuridae, Healdiidae, and Quasillitidae
are closely related and they are here in-
cluded in the Metacopina.

The Krausellidae and Pachydomellidae
are small, poorly known Paleozoic families.
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Shell characteristics indicate that they be-
long to the Metacopina,

SUBORDER PLATYCOPINA

Sars (1866) established the Platycopa to
include the family Cytherellidae. Members
of this family, as now defined, are restricted
to Mesozoic-Cenozoic sediments. Many have
been described from the Paleozoic, but they
are considered to belong to the Cavellinidae.

The platycopines are composed of only
one family, the Cytherellidae. The cytherel-
lids are very closely related to the cavellinids
and some workers would prefer to include
the latter with the platycopines; however,
there is a major difference in the muscle-
scar patterns of the two groups. The muscle
scar in the cavellinids is composed of many
units, whereas the scar in the cytherellids is
made up of only a few units, In outline and
in shape the cytherellids and cavellinids are
almost 1dentical, and there is no doubt in
the minds of most workers that the two
groups are very closely related. They are
so closely related that at one time Cavelling
was thought to be a synonym of Cyzherella.
However, the muscle-scar pattern of Cavel-
lina is similar to that found in Healdia
and it seems more desirable to give a high
priority to musclescar patterns in classifi-
cation than it does to shape. By including
the cavellinids in the metacopines we are
bringing together a group of ostracodes with
a common muscle-scar pattern and exclud-
ing the cytherellids because of a difference
in this pattern.

Though the Cytherellidae are retained as
the only family representing the Platycopina,
it is believed that they developed directly
from the Cavellinidae (Fig. 34). In the
development of the cytherellids they re-
tained the cavellinid shape for the most
part, but were subjected to a reduction in
the number of units and the shape of the
muscle scar. As presently conceived, all
Paleozoic forms previously referred to
Cytherella belong to the Cavellinidae. The
reduction in the number of muscle-scar units
from the cavellinids to the cytherellids must
have taken place for the most part in early
Triassic time.

The cytherellids show dimorphism by in-
flation of the posterior portion of the female
carapace.



090

ORDER MYODOCOPIDA

The presence of a well-developed rostral
incisure and rostrum characterizes ostra-
codes assigned to the order Myodocopida.
This assemblage is very unequally divided
into an Ordovician-to-Recent  suborder
named Myodocopina, which contains nu-
merous families, and a Recent suborder
designated Cladocopina, which contains
only a single family (Fig. 32).

SUBORDER MYODOCOPINA
The Myodocopina, which include many

Paleozoic genera, range from small to large
in size of the carapace, some attaining a
length of 30 mm. One of the most char-
acteristic features is the presence of a
rostrum and rostral notch along the front
margin in many, but not all of them. In
some Pennsylvanian species of Cypridinella
the inner surface of the carapace is modified
by a complex design of ridges arranged in
a diamond-shaped pattern. Externally, the
valves are mostly smooth but may be
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marked by a swelling just above the center.
Some genera developed a nuchal furrow,
a feature most often found in genera hayv-
ing a poorly developed rostrum.

The Myodocopina can be divided into two
groups, one in which the rostral incisure
is well developed (superfamilies Cypridina-
cea and Halocypridacea) and another in
which this incisure is not well developed
(superfamilies Entomozoacea, Entomo-
conchacea, and Thaumatocypridacea). This
grouping is rather artificial, because genera
without a rostral incisure may be more
closely related to some incisure-bearing
forms than they are to each other. Some
workers believe that the Entomozoacea are
ancestral to the Thaumatocypridacea but
evidence is inconclusive, The Entomozoacea
and Entomoconchacea are not certainly
classifiable as myodocopids.

The Entomozoacea are large myodocopids
with a nuchal furrow but no rostrum. The
nuchal furrow is used in orientation, an-
terior direction being considered to lie on

Tawve, Characters of Ostracode Orvders and Suborders
Arciako-  LEPERDITI-
Order COPIDA COFIDA Pavasocorioa Fopocorina Myopocorina
Brvnicno-  KrorpeNelL- Myopo-
Suborder COPINA LocoriNa - PobocoriNa Meracorina PLATYCOPINA  coPiNa LLADOCOPINA
Subequal to Subequal o Equal to Unequal to Equal 1o Equal to
Valve Stze unequal unequal subequal Unecual subequal Unegual Unegual subequal subegqual
Absent or
poorly de-
Duplicature Alsent Absent Absent Absent Present velaped Ahsent Present Present
MNone or None or None or Nane or Nene or None or None or
Dimorphic various posterior posterior pasterion posterior relative relative
Struceures Nane None (a}) swelling swelling swelling swelling COnvexily  convexity
Convex to Convex to
Diorsal Convex to Convex to straight straipht or
Margin Strmght Straight Straight straight straight ar angled Convex sinuace Convex
Convex Convex to
Ventral or rarely Sinuate Convex to  straight or
Margin Convex Convex Convesx sinuate 1o convex sinuate sinuate Convex Convex
¥ : . Mostly
Very Circular Circular Few Circular Cluster of Complex ser median
Muscle large, spots ar Spots or discrete group #-14 biserial of scars or  cluster of
Sears Unknown  compound  unknown unknown SCATS (b} sCars utknewst 3 scars
Smuooth to
reticulate,  Smooth to
Sulcate, costate, reticulate,
nodose, Suleate to alate, posterior
Major Smooth, labate, smooth, spinose, spines or Smooth
Lateral punctate Mostly castate, costate, nodose, deep 1w Costate to Reticulate
Fearures or ridged smooth reticulate  reticulate or sulcare fissures costate smoeoth punctite

(a) May include velate, pseudovelate, loculate, histial, lobate, structures associated with posteroventral, ventral, or antero-

ventral swellings,
{1t} Composed of several to many individual scars.
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its concave side. The superfamily is re-
stricted to the Paleozoic.

The Entomoconchacea are large forms
similar to the Entomozoacea but with a
posterior siphon. They range from Devonian
to Carboniferous but are nowhere abundant.

The Thaumatocypridacea are represented
by a single rare genus (Thaumatocypris)
which contains several Jurassic species and
one living form.

The Cypridinacea are the most abundant
myodocopids. They are characterized by a
rostrum overhanging an anterior incisure,
and a caudal siphon or nuchal furrow may
be present. In the Sarsiellidae the rostrum
may be absent, being usually found in males
but lacking in females. Extreme forms of
dimorphism exist. Members of this super-
family have been reported from the Ordo-
vician. They have been identified certainly
from the Silurian, are most abundant in the
Carboniferous, and many genera, especially
those in the Cypridinidae, Sarsiellidac, and
Cylindroleberididae, are found in modern
seas,

SUBORDER CLADOCOPINA

The Cladocopina contain a small group
of ostraccdes with a subcircular outline and
three closely spaced muscle scars. Only one
family, Polycopidae, is included in the sub-
order. Of its three genera, Polycope, Poly-
copsis, and Parapolycope, the last two are
known only from modern seas.

SUMMARY OF CHARACTERS

The more or less diagnostic morphological
characters of the orders and suborders of
ostracodes recognized in the Treatise are
summarized in the table on p. 090.
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SUMMARY OF CLASSIFICATION AND STRATIGRAPHIC
DISTRIBUTION

By R. C. Moore

[University of Kansas]

The tabular outline of classification that
follows is accompanied by statement of the
reported stratigraphic range of each taxon
and by numbers indicating the count of
recognized genera and subgenera in each.
Where only a single number is given, this
refers to genera, but if two numbers appear,
the first indicates genera and the second
subgenera (e.g., “5; 2" denotes 5 genera and
2 subgenera, the latter figure being exclu-
sive of nominotypical subgenera). Also, the
outline affords a useful means of explicit
statement of the authorship of systematic
descriptions or diagnoses, except that con-
tributions of material on individual genera
are recorded only in the text. The several
authors are indicated by code letters listed
as follows.

Authorship of Systematic Deseriptions
Bensow, R, H.
Beroan, J. M. ..o
Horo, W. A. ¥aN DEN
IMaxar, TeTsUR:
Hessranp, Ivar
Hows, H: Vi
Kesuivg, R, V. .
LeEvinson, 5. A. .

Moore, R. C.

ReymenT, R Al .

Sty e W i e s S e e TR SC
Siaver, R H. ... SH
L3162 (1 RSO 50
BrovERry Lo B coninimrrtian i e e T s 5T
SwaiN, F. M. e AR e SW

SvrvesTer-BrapLey, P. C. ...

The stratigraphic distribution of orders,
suborders, superfamilies, and families of
Ostracoda recognized in the Treatise is in-
dicated graphically in Figure 35. Taxa of

differing rank are segregated and plotted in
the order of their first known appearance
in the geologic record. Numerals associated
with names on the diagram are keyed to the
following list of supragencric divisions so
that cross references are made easily. For
example, the family Hollinidae, which ap-
pears on part 2 of Figure 35 is numbered
67 (at left of the name) and accompanied
(at right) by the numeral 22, because this
family has position 22 in the tabular sum-
mary of “Suprageneric Divisions of Ostra-
coda.” Oppositely, working from the sys-
tematically arranged list of taxa, if one
wishes to find the position of Hollinidae on
the stratigraphic distribution diagram, the
italic numeral 67 refers him to the proper
place on the figure.

Genera are similarly plotted in other dia-
grams distributed through parts of the text
devoted to systematic descriptions. These
are identified conveniently by reference to
the alphabetically arranged list of families
given with the explanation of Figure 35.
It is hoped that the compilation of data in
these ways will be [ound useful for various
purposes.

Suprageneric Divisions of Ostracoda

[The bracketed index numbers at the left margin of the
tabulir outline are for cross reference to and from the strati-
praphic-distribution diagram  (Fig. 35), numbers i roman
type corresponding to those that follow names of taxa in the
diagram and these in iwlic type corresponding to these that
precede these names in the diagram. ]

Ostracoda (subelass) (896; 15). L.Cam .-
Rec. (SY)

[1-7] Archacocopida (erder) (12}, L.Cam.-
M.Cam., U, Cam -?L.0rd. (8Y)
[2-37] Bradoriidae  (2).  L.Cam.-M.Cam.

(8Y)



[3-39]
[4-36]
[5-38]
[6-2]

[7-40]

[8-45]
[9-3)

[10-4]
[11-21]
[12-66]

[13-63]

[14-22]
[15-61]
[16-85]
[17-64]

[18-59]
[19-74)

[20-62]

[21-14]
[22-67]
[23-54]
[24-58]
[25-43)
[26-42]
[27-41]
[28-44]
(29-57)

[30-56]

[31-29]

[32-105]

Classification and Distribution 093

Beyrichonidae (4). L.Cam.-M.Cam.,

?U.Cam.-?L.0Ord. (SY)

Hipponicharionidae (3). L.Cam. (SY)
Indianidae (3). L.Cam.-M.Cam. (5Y)
Leperditicopida [ order)

(15). ?U.
Cam., L.Ord -U.Dev. (5C)

Leperdinidae (10). ?U.Cam., L.Ord.-

U.Dev. (SC)

Isochilinidae (5). L.Ord.-M.Dev. (5C)
Palacocopida (order) (261;2). 1.Ord .-

M.Perm., ?Rec. (SC)

Beyrichicopina (suborder) (191;2).

L.Ord.-M.Perm., ?Rec. (SC)
Beyrichiacea (swperfamily) (31;2).
M.Ord.-L.Perm. (LE)
Beyrichiidae (25). M.Ord.-U.Dev.,
PL.Carb -?L.Perm, (LE-BE-MO)
Zygobolbidae (5:2). ?M.Ord.-?L.
Sil., M.Sil., ?Dev. (BE)
Family Uncertain (1). L.Si. (SC)
Drepanellacea  (superfamily) (35).
M.Ord.-M.Perm. (SC)
Drepanellidac (6). M.Ord.-U.Dev.
(5C)
Aechminellidae (7).
Perm. (S0)
Aechminidae (6). M.Ord.-M.Miss.
(LE)
Bolliidae (9). M.Ord.-M.Dev. (SC)
Kirkbyellidac (1). M.Sil.-M.Penn.,
2U.Penn. (SO)
Richinidae (4). M.Ord.-U.Dew.
(SC)
Family Uncertain (2). M.Ord.-U.
Ord. (SC)
Hollinacea (superjamily) (80). L.
Ord.-M.Perm, (5C-MO)
Hollinidae (19). M.Ord.-M.Perm.
(KE)
Bassleratiidae  (6). ?L.Ord., M.
Ord. (LE)
Chilobolbinidae (2). M.Ord.-M.5il.,
2U.8il. (LE)
?Lurychilinidae  (10).
Dew. (LE-MO)
Pirctellidae  (8). L.Ord.- U.Ord.
(HE)
Quadrijugatoridae (13). L.Ord.-U.
Ord. (KE)
Sigmoopsidae (16). L.Ord.-U.0rd.,
?L.8i#.-2U .51, (KE-HE)
Tetradellidae  (3). M.Ord.-L.Sil.
(SC-KE)
Tvacrenellidae (2). L.Ord.-U.Ord.
(HE)
Family Uncertain (1}, M.Ord. (5C)
Kirkbyvacea (superfamily) (22). ?L.
Dev., M. Dev-M.Perm. (SO)
Kirkbvidae (4). L.Miss-M.Perm.
(50)

L.Dev-M.

L.Ord-U.

[33-95]

[34-93]
[35-109]
[36-104)

[37-87]
[38-98]
[39-20]
[40-55]
[11-65]
[42-76]
[43-25]

[44-70]

[45-31]

[46-99]

[47-35]

[48-142]

[49-5]
[50-24]

[51-69]

[52-961
[53-97]

[54-100]
[55-101]
[56-107]
[57-108)
[58-16

[59-50]

Amphissitidae (3). M.Dev.-M.Perm.
(S0)

Arcyzonidae (5). M.Dep. (KE)

Cardiniferellidae (1), U.Miss. (SO)

Kellettinidae  (3). ?L.Miss.,, M.
Miss.-M.Perm. (SO)

fPlacideidae (3). L.Dev.-M.Perm.
(80)

FScrobiculidae  (3). ?M.Dev., L.
Carb.( Miss.)-M.Perm. (SO)

Qcepikellacea (superfamily) (9). L.

Ord.-M.Penn. (HE)

Oepikellidae  (1). M.Ord.-U.Ord.

(HE)
Aparchitidae (5). L.Ord.-M.Penn.
(HE)
Pribylitidae  (3). U.Sil. - M.Dew.
(HE)

Primitiopsacea  {superfamily) (7).
M.Ord.-M.Dev. (HE)
Primitiopsidae (7). M.Ord -M.Dev.

(HE)

Primitiopsinae (5). M.Ord.-M.Der.
(HE)

Letocyaminae  (2),  M.Sil.-U.Si.
(HE)

Youngiellacea (superfamily) (1), 20,
Dev., LMiss.-U.Penn. (S0)
Youngiellidae (3). L.Miss.-U.Penn.

(50)
Family Uncertain (1). U.Der. (SO)

Punciacea (superfamily) (2). Rec.
(8Y)

Punciidae (2). Ree. (SY)

Superfamily and Family Uncertain
(1). Ord. (BE-SC)

Kloedenellocopina (suborder) (51). L.

Ord.-U.Jur. (5C)
Kloedenellacea (superfamily) (27).
20.0rd., L.Sil.-M.Perm. (50)
Klocdenellidae (5). ?U.0rd., L.Sil.-
U. Penn., ?L.Perm.-?M. Perm.
(S0}

Geisinidae  (4).
(50)

Glyptopleuridae (3), ?M.Dew., M.
Miss.-M.Perm. (SC)

Beyrichiopsidae (7).
Perm. (SO)

Lichviniidae (4). U.Dev.-M.Perm.
(50)

Miltonellidae (3). PU.Miss., M.
Perm. (S0)

Sansabellidae (1), M.Mise-M.Penn.
(S0}

Leperditellacea (superfamily) (19).
L.Ovd -U.Jur. (LT-MO)
Leperditellidae (19). L.Ord.-U.Jur.

(LE-MO)

M. Dev.-M.Perm.

U.Dev.-M.



0% Crustacea—Ostracoda

Cambrian Ordovician ik Dev. | M P | P |Trias| J | Cretaceous | Pg. | Ma.

Orders and Suborders
— 1 ARCHAEOCOPIDA 1

2 LEPERDITICOPIDA & limy
3 PALAEOCOPIDA 9
4 BEYRICH | COP N A 1 | 1 -+ oove oo sssssa passanannpoesss
5 KLOEDENELLOCOPINA 49
5] PCDOCOPIDA &2
4
8

PODOCOPINA 63
METACOPINA 105

. ——— ]
| o ruanvcorma o .

ol

_reer e

140 (M

10 MYOQDOCOPIDA 121
I MYODOCOPINA 122
12 CLADOCOPINA

Superfamilies
13 Thlipsuracea 117
14 Hollinocea 21
15 Entomozoacea 123
16 Leperditellacea 58
17 Healdiocea 106 ||
18 Bairdiacea &4

19 Darwinulacea 76 JIIIIIMHIIII - eeseeefeesesesessgesees
20 Oepikellacea 39

21 Beyrichiacea 11
22 Drepanellacea 14
23 Cytheracea 78
24 Kloedenellacea

25 Primitiopsacea 43

28 Quasillitocea
29 Kirkbyocea 31
30 Paraparchitacea 60
31 Youngiellacea 45

T lnown 32 Cypridinacea 131

PRI ? ke

34 Halocypridacea 138

---------- unknown but inferred s Blinsra A

Fic. 35. Stratigraphic distribution of suprageneric ostracode taxa, geologic periods plotted according to

relative time values (Moore, n). The numbers following the names of taxa indicate systematic placement

as given in the preceding tabular outline of ostracode classification. Also, an alphabetical list of farnilics

is accompanied by index numbers referring to the serially arranged numbers that precede the names of

taxa on the diagram; this facilitates location of any selected family as plotted with respect to stratigraphic
occurrence.

Ostracode Families with Index Numbers
[Figures cited with families show stratigraphic distribution of component genera]
Acronotellidae—68 (Fig. 184) Aechminidae—4 (Fig. 57) Aparchitidae—65 (Fig. 105)
Aechminellidae—85 (Fig. 57) Amphissitidae—95 (Fig. 94) Arcyzonidae—93 (Fig. 94)



Classification

095

42
43
44
45
45
47
48
49
50
51

52
53

54
55

56

Cambrian

Ordovician Sil. Dev, | M

P |Trias) J

Cretaceous

Pg.

Ng.

Entomozoidae
Bairdiocyprididae
Leperditellidae
Bairdiidae
Darwinulidae
Macrocyprididae
Bassleratiidae
Qepikellidae
Tvaerenellidae

S Tetradellidae
58 Chilobolbinidoe
59 Bolliidae
&0 Krausellidae
&1  Dreparellidae
62 Richinidae
63 Zygobolbidaoe
64 Aechminidae
&5 Aparchitidae 41
66 Beyrichiidae
&7 Hollinidae
68  Acronotellidae
69 Kloedenellidoe
70 Primitiopsidoe
Bolbozoidoe

Cavellinidae

Paracyprididas 74 N0,
Kirkbyellidoe 19

71
72
73
74
75
76
77

36 Hipponicharionidae 4
37 Brodoriidae 2
38 Indianidae 5

i 39 Beyrichonidae 3

40 Leperditiidae 7 N0g

41 Quadrijugatoridae 27
Piretellidae 26

Eurychilinidoe 25

Sigmoopsidae 28

Isochilinidae 8

82
83

TR

125

Beecherellidue 66
Pribylitidae 42
Berounellidae 81
Buregiidae 142
Cyprosinidae 128
Repolonellidae 116
Bufinidae 115
Cypridinellidae 135
Entomoconchidae 127
Quasillitidae 114
Aechminellidae 16
Paroporchit:idae &l
Placideidae 37

Fis. 35 (Comtinued ).
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Bairdiidae—51 (Fig. 138)
Rairdiocyprididac—49

(Fig. 278)
Barychilinidac—94

(Fig. 278)
Bassleratiilae—54 (Fig. 65)
Beecherellidac—75

(Fig. 138)
Bevrichiopsidae—100

(Fig. 117)
Berounellidae—77
Beyrichiidae—66 (Fig. 47)
Beyrichonidae—39 (Fig. 36)
Bolbozoidae—71 (Fig. 311)
Bolliidae—59 (Fig. 57)
Brachyeytheridac—119

{Fig. 184)
Bradoriidae—37 (Fig. 36)
Bufinidac—81 (Fig. 296)

Buregiidae—78

Bythocytheridae—89
(Fig. 184)

Cardiniferellidae—109
(Fig. 94)

Cavellinidae—72 (Tig. 278)
Chilobolbinidac—58

(Fig. 65)
Cyelocyprididac—125

(Fig, 147)
Cylindroleberididae—137
Cyprellidac—102 (Fig. 311)
Cyprididae—113 (Fig. 147)
Cypridinellidae—106

(Fig. 311)
Cypridinidac—I113

(Fig. 311)
Cyprosinidae—79 (Fig. 311)
Cytherellidae—120

(Fig. 308)
Cytherettidac—I131

(Fig. 184)
Cytheridae—I121 (Fig. 184)
Cytherideidae—112

(Fig. 184)
Cytherissinellidae—1 17
Cytheruridae—I126

(Fig. 184)
Darwinulidae—52
Drepanellidae—61 (Fig. 57)
Entocytheridae—I138
Entomaoconchidae—83

(Fig. 311)
Entomozoidae—48

(Fig. 311)
Hucandonidae—114

(Fig. 147)
Eurychilinidae—43 (Fig. 65,
Geisinidae—96 (Fig. 117)
Glyptopleuridae—97

(Fig. 117)
Halocyprididae—139
Healdiidae—88 (Fig. 278)
['I(:Tnit‘.}-‘lh\::l'id:m—l34

(Fig. 184)
Hipponicharionidae—36

(Fig. 36)

Crustacea—Ostracoda

Dev. | M | P | P |Trias) J

Cretaceous | Pg. | Ng.

88 Healdiidae 107
89 Bythocytheridae 83
S0 Palycopidae 141 [N
91 Pontocyprididae 75 [N

92 Sarsiellidae 137 [IHTHINS
o3 Arcyzonidae 34
94 Barychilinidoe 109 g
95 Amphissitidoe 33
96 Geisinidae 52
27 Glyptopleuridae 53
98 Scrobiculidae 38
99 Youngiellidae
([sl]

101
102
103
104
105

Beyrichiopsidae
Lichviniidae
Cyprellidae 134
Rhombinidae 136
Kellettinidae 38
Kirkbyidae 32

106
107
108
109

Cypridinidag 132 MMM
Miltonellidae 56 | Mllkefereeees)e
Sansabellidae 57
Cardiniferellidoe 35

1o

Progonocytheridoe

111 Tomiellidae 102

112 Cytherideidae 85

113 Cyprididae 69

114 Eucandonidae 71

115 Permianidae 97

116 Sinusuellidae 101

117 Cytherissinellidoe 86

18 Ilyocyprididae 72 gl
19 Brachycytheridae 82
120 Cytherellidoe 120
121 Cytheridae 79
122 Limnocytheridae 93
123 Trachyleperididae 103 ||
124  Thaumatocyprididae 130

125 Cyclocyprididae 70
126 Cytheruridae 87
127 Loxoconchidae 94
128 Paradoxostomatidae 95
129 Pectocytheridae 96
130 Xestoleberididae 104
131 Cytherettidae 84

132 Schizocytheridae

|33

134

135

136 Leptocytheridae 92 (i

137 Cylindroleberididae 133
139 Halocyprididae 139

141 Psammocytheridae 99

Metodromadidae 73
Hemicytheridoe B9
Leguminocythereididae 91

138 Entocytheridoe 88

100

140 Kliellidoe 90
142 Punciidae 48

Fic. 35 ( Continued ).



Classification
[60-30] Paraparchitacea (superfamily) (5).
L.Dev.-M.Perm. (5C)
[61-86 | Paraparchitidae  (5). L.Dev.-M.

Perm. (8C)

097

Nlyocypridinae (6}, ?Trias., U.
Jur.-Ree, (SW)

Cyprideinae (2;6). Trias.-L.Cret,
(SW)

Suborder, Superfamily, and Family  [73-133] Notodromadidae (3). Paleoc.-Rec.
Uncertain (19). M.Ord.-Penn, (SW)
[62-6] Podocopida (order) (530:11). L.Ord.- [74-73] Paracvprididae (6). ?8i., Jur-Ree.
Ree. (SY) (SW)
[63-7] Podocopina (suborder) (444;9). L.  [75-91] Pontocyprididae (7). ?Dew., Trias.-
Ord.-Ree. (SY-SW-HO) Rec. (SW)
[64-18] Bairdiacea (superfamily) (21). L. Family Uncertain (12). M.0rd-U.
Ord.-Rec. (SH) Jur. (SW)
[65-51] Bairdiidae (14). L.Ord.-Rec. (SH) |76-19] Darwinulacea  (superfamily) (2).
[66-73] Beecherellidae  (3). U.Si.-M.Dev. 20rd., Penin-Ree. (SW)
(BE) [77-52] Darwinulidae (2). ?0rd., Penn.-
[67-53] Macrocyprididae  (2).  ?L.0rd.- Ree. (SW)
?Mio., Plio.-Rec. (8Y) [78-23] Cytheracea (superfamily) (281;2).
Family Uncertain (2), ?L.Dev., U. M.Ord.-Rec. (HO)
Miss., U.Cret. (SH-SO-BE) [79-121] Cytheridae (6). L.fur.-Rec. (HO)
[68-26 Cypridacea (superfamily) (140:7). [ B0-68] Acronotelhidae  (2), U.Ord.-U.SiL
28 P Perm. Trias.-Ree. (SW) (KE)
[69-113] Cyprididae (74:1). ?Perm., L.Jur-  [8§1-77] Berounellidae  (2). U.Si.-L.Dev.,
Ree. (SW) L.Carb (SO-BE)
Cypridinae  (58;1). L.jur-Ree.  [82-7119] Brachyeytheridae (15). L.Jur.-Ree.
(SW) (HO)
Cypridopsinae  (6). ?Perm., U. [83-89] Bythocytheridae  (8). L.Dev.-Ree.
Cret.-Rec, (SW) {S5Y-KE)
Disopontocypridinae (4). Olige.-  [#4-1371) Cytherettidac  (5).  U.Cret.-Rec.
Ree. (SW) (HO)
Candoninace (6). Tert.-Ree, (SW) [85-112] Cytherideidae  (42).  Perm.-Ree.
[70-125] Cyclocyprididae  (5).  U.Jur.-Ree. (HO)
(SW) Cytherideinae  (23).  Perm-Kee.
[71-114] LFucandonidae  (25). ?Perm., L. (HO)
Trias-Ree, (SW) Cuneocytherinae (4). L.jur.-Mio.
|72-118] Tlyocyprididae  (8:6).  Trias.-Rec. (HO)
(SW) Bucytherinae (4). Jur.-Ree. (HO)
Fia. 35 (Continued ).
Hollintdae—67 (Fig. 65) Oepikellidae—55 (Fig. 105) Rhombinidac—103 (Fig. 311)
Hyoeyprididae—I 18 (Fig. 147) Pachydomellidace—a46 Richimdae—62 (Fig, 57)
Indianidac—38 (Fig. 36) (Fig. 278) Ropolonellidae—80 (Fig. 296)
Isochilinidae—45 (Fig. 41) Paracyprididae—73 (Fig, 147) Sansabellidae—I08 (Fig. 117)
Kelletimdae—104 (Fig, 94) Paradoxostomatidae—I128 Sarsiellidac—92 (Fig. 311)
Kirkbyellidac—74 (Fig. 57) - (Fig, 184) Schizocytheridae—132
Kirkbyidae—105 (Fig. 94) Paraparchitidae—86 (Fig. 131) (Fig. 184)
Kliellidae—140 Pectocytheridae—I129 (Fig. 184) Scrobiculidac—98 (Fig. 94)
Kloedenelhidae—69 (Fig, 117) Permianidac—I115 Sigmoopsidac—A44 (Fig. 65)
Krausellidae—60 (Fig. 278) Piretellidae—42 (Tig. 65) Sinusuellidae—116
Leguminacythereididae—I135 Placideidae—~87 (Fig. 94) Tetradellidae—57 (Fig. 65)
(Fig. 184) Polvecopidae—90 (Fig. 311) Thaumatocyprididac—124
Leperditellidae—50 (Fig. 131} Pontocyprididae—91 (Fig. 311)
Leperdititdac—40 (Fig. 41) (Vg 147) Thlipsuridae—47 (Fig. 296)

[.g])tua_:}-"rlhﬁriflng_l3()"I (Fig,_] #4) Pribylitidae—76 (Fig. 105)
Lichviniidae—101 (Fig. 117) Primitiopsidac—70 (Fig. 111)

Limnocytheridae—122

(Fig. 184)
Loxoconchidac—I127 (Fig. 184)
Macrocyprididae—353 (Fig. 138) £
Miltonellidae—107 (Fig. 117) Punciidae—142

(Fig. 184)

Notodromadidae—I133 Quadrijugatoridae—a1 (Fig. 65)
(Tigr, 147) Quasillitidae—84 (Fig. 296)

Progonocytheridae—110

Psammocytheridac—141

Tomiellidae—I 11
Trachvleberididae—123

(Fig. 184)
Tvaerenellidae—56 (Fig. 65)
Xestoleberididae—130

(Fig. 184)
Youngiellidae—99 (Fig. 103)
Zygobalbidae—63 (Fig. 47)
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(86-117 ]
[87-126]

[88-138)
[89-134]

[90-140]
[91-135)

[92-136]
[93-122]
[94-127]

[95-128)

[96-129)

[97-115]
[98-110)

[99-141]
[100-732)

[101-116]
[102-111]
[103-123]

[104-130]

(105-8]
[106-17]
[107-88)
[109-49]
[109-94]

[110-72)

Crustacea—Ostracoda

Krithinae (3), U.Cret.-Rec, (HO)

Neocytherideidinae  (8),  L.Jur.-
Ree. (HO)

Cytherissinellidae  (2).  L.Trias.
(BO-RE)

Cytheruridae  (18). U.Jur-Rec.
(RE)

Entocytheridae (2;2). Rec. (HO)

Hemicytheridae (14), FEoc.-Ree.
(HO)

Khiellidae (2). Ree. (HO)
Leguminocythereididae (5). Eoe.-

Ree. (HO)

Leptocytheridae (4). ?fur., Tert.-
Ree. (HO)

Limnocytheridae (12). L.Jur.-Rec.
(HO)

Loxoconchidae  (6).  Cret.-Ree.
(HO)

Paradoxostomatidae  (11). ?Crer.,
Eoe.-Ree. (HO-SY)

Paradoxostomatinae (7)., ?Cret.,
Eoe.-Ree. (HO-SY)

Micracytherinae  (1). Mio.-Rec.
(HO-SY)

Cytheromatinac  (3). Oligo-Rec.
(HO-SY)

Pectocytheridac  (4). L.Cret.-Rec.
(HA)

Permianidae (1), .Perm. (BO-RE)
Progonocytheridae (20}, ?Penn., I..
Jur.-Ree. (HO)
Protocytherinae
(HO)
Protocytherinae (10). PPenn., I.
Jur-Cret. (HO)

Psammocytheridae (1). Ree. (HO)

Schizocytheridae (5). U.Cret.-Rec.
(HO)
Sinusuellidae (1), U.Perm. (BO)
Tomiellidae (5). Perm. (BO-HO)
Trachyleberididae (33). ?LJur., M.
Jur-Ree. (5Y)
Xestoleberididae  (4). L.Cret.-Rec.
(HO)
Family Uncertain (51). M.Ord.-Rec.
(HO-RE-BO)
Metacopina (suborder) (71). ?L.0rd.,
M.Ord.-L.Cret. (SY)
Healdiacea  (superfamily)  (41).
?0rd.-?8i., Dev.-L.Cret. (SH)
Healdiidae  (9). L.Dev.-L.Cret.
(5H)

Bairdiocyprididae (12). ?0rd., Sil.-
Perm., ?Jur. (SH)

?Barychilinidac (4). M.Dev., ?L.
Miss. (KE)

?Cavellinidae (10). ?L.85:.-7U .5il.,
L.Dev. - U.Penn., ?L. Perm. - ?U.
Perm. (BN)

(10}, Jur.-Cret.

[111-60)
[112-46]

[113-28]

[114-84]
[115-81]

[116-80]

[117-13]

[118-47)
[119-9]

[120-112]

[121-10]
[122-11]
[123-15]

[124-48]

[125-71]
[126-27)

[127-83]

[128-79]
[129-33]
[130-124]
[131-32]

[132-106)

Krausellidae (3). M.Ord.-M.Deo.
(BE)

Pachydomellidae (3). ?L.0rd.-?U.
Ord., L.Sil.-U.Dev. (BE-50)
Quasillitacea (superfamily) (15). L.
Dev.-U.Miss., ?L.Penn.-?U.Penn.

(sC)
Quasillitidac (7). L.Dev.-U.Miss.,
?L.Penn.-?U.Penn. (SO-5T)
Bufinidac (4). L.Dev.-U.Dev., ?L.
Miss.-?U.Penn. (SO-ST)
Ropolonellidae (3). L.Dev.-U.Dew.
(SO)
Family Uncertain (1). M.Dee.
Thlipsuracea  (superfamily) (15).
PL.0rd. - 2U.0rd., L.Sil.-U.Dev.
(5C)
Thlipsuridae  (15). ?L.0rd.-?U.
Ord., L.Sil.-U.Dev. (KE)
Platycopina (suborder) (3;2). L.Jur.-
Rec. (SC-5Y)
Cytherellidae
(RE)
Suborder and Order Uncertain (12).
M.Ord.-Rec.
Myodocopida (order) (57;2). L.Ord.-
Ree. (SY)
Myodacopina (suborder) (53;2). L.
Ord.-Ree. (8Y)
Entomozoacea (superfamily) (15).
L.Ord.-U.Perm. (SY)
Entomozoidae (14). Ord.-U.Perm.
(sY)
Entomozoinae (9). Ord.-U.Perm.
(8Y)
Bouciinae (1). U.Si. (S8Y)
Richterininac (4). L.Dev.-U.Dev.
(5Y)
Bolbozoidae (1),
(8Y)
Entomoconchacea (superfamily) (5).
L.Dev.-U.Carb. (SY)
Entomoconchidae (4). Dev.-Carb.
(SY)
Entomoconchinae (2). Dewv.-Carb.
(5Y)
Oncotechmoninaec  (2).
(5Y)
Cyprosinidae
(SY)
Thaumatocypridacea  (superfamily)
(1). M.Jur.-Ree. (SY)
Thaumatocyprididae (1), M Jur.-
Ree. (S8Y)
Cypridinacea (superfamily) (27:;2).
Sil-Ree. (SY)
Cypndinidae (13;1). ?Carb., Rec.
(8Y)
Cypridininac (8;1). ?L.Card.-2U.
Carb., Ree. (SY)

(3;2).  L.Jur.-Rec.

L.Sil. - U.Dep.

M.Dev.

(1). L.Dev.-U.Dev.



Systematic Descriptions

Philomedinae (5).
Carb., Rec. (SY)

[133-137] Cylindroleberididae  (3;1).  Ree.
(SY)

[134-102] Cyprellidae (1), L.Card.-U.Carb,
(SY)

[135-82] Cypridinellidae (4). L.Dev.-U.Carb.
(5Y)

[136-103] Rhombinidae (2). L.Carb.-U.Carb.
(5Y)

[137-92] Sarsiellidae (3). PM.Dew., Rec. (5Y)

Family Uncertain (1). L.S#.-U .84,

PL.Carb.-?U.
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[138-34] Halocypridacea (superfamily) (5).
Ree. (SY)
[139-139] Halocyprididae (3). Rec. (SY)
[140-12] Cladacopina (suborder) (4). ?L.Dev.-
2U.Dev., L.Miss,-Rec. (SY)
[141-94] Polycopidae (3). ?L.Dev.-?U.Dev.,
L.fur.-Rec. (S8Y)
Family Uncertain (1). Miss.
Order and Suborder Uncertain (21).
Dew.
[142-78] Buregiidae (1). Dev. (SH)

Family Uncertain (20}, L.Ord.-Mio.
Nomina Dubia (78)
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Subclass OSTRACODA Latreille,
1806

| =Ostrachoda  Laveroie, 1803; Ostrapeda Sraavs, 1821]

[Type-genus  designated  Syivistrn-Braviey, herein, Cypris

Micer, 1776] [Dingrosis by ' C, Svivestiw-Brapiey, Uni-
versity of Leicester]

Laterally compressed Crustacea with bi-
valve carapace, more or less caleified, and
hinged along dorsal margin, enclosing bi-
segmented body with head undifferentiated,
bearing 4 pairs of cephalic appendages, 1 1o
3 pairs of thoracic appendages and a pair of
furcal rami, but no abdominal appendages.
L.Cam -Rec.

Order ARCHAEOCOPIDA
Sylvester-Bradley, n. order

{=Bradoring Ravymonn, 1935] [Type-genuos, desipoated Syvi-

vEsTER-BRApLEY, herein, Bradorda Mavraew, 1894 [Diagnosis

and discussion by Po €. Svivester-Braoiey, University of
Leicester]

Hinge line long, straight or sinuous. Eye
tubercles prominent in most families, absent
in Indianidae. Shell only slightly calcified,
more or less Aexible. Surface finely punctate
or wrinkled in most species, ornamented
with strong folds in some, smooth in others.
L.Cam.-M.Cam., 2U.Cam -?1L.Ord.

The range of the Ostracoda is commonly

regarded as extending from earliest Ordo-
vician (Canadian) to Recent, Cambrian
genera described by Mattusw (1886, 1896,
1899, 1902) and referred by him to the
ostracodes being regarded by most workers
as representatives of some other order of
Crustacea, Urricn & Basster (1931), who
monographed these forms, came to the con-
clusion that they could not be ostracodes
(1) because the main muscle scar is sit-
uated close to the anterocardinal angle, just
behind and beneath the eye tubercle; 2) be-
cause the shell is less calcareous than in
typical ostracodes and in many species flex-
ible; (3) because the valves are not com-
pletely separated along the dorsal margin;
and (4) because the free margins do not
close tightly, but show a narrow gape.
Urrich & Bassier classed the various Cam-
brian genera in 3 families, and placed them
as members of the order Conchostraca in
the Branchiopoda (which they ranked as a
superorder). This was rather a surprising
decision, for the forms in question differ
far more radically from true Conchostraca
than from Ostracoda. At the same time
Urrion & Bassier stated that they believed
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these forms to be probable ancestors of the
Ostracoda.

Ravymono (1935, 1946) removed the gen-
era in question from the Conchostraca, cre-
ating for them a separate order, Bradorina,
assigned to the subclass Archaeostraca, He
also regarded them as ancestral to the
Ostracoda. Other orders of the Archaeo-
straca, according to Ravmonp, included the
Ceratocarina, Rhinocarina, and Discino-
carina, but not the Ostracoda, which were
placed in a distinct subclass. Once again it
is concluded that the Bradorina differ from
these other Archacostraca more funda-
mentally than from the Ostracoda. Seem-
ingly they are more closely related to the
Ostracoda than to any other Crustacea and
therefore taxonomic arrangement should ex-
press this inferred relationship. Either the
Bradorina should be regarded as a super-
order of equal standing with the Ostracoda,
and included with Ostracoda in a subclass
of their own, or they should be regarded as
an order of the Ostracoda, equivalent in
rank to other orders of the Ostracoda.

A review of the evidence used by Urricu
& BassLer for removal of the group from
the Ostracoda reveals weakness in some of
their arguments. They state that “in all the
forms studied by us, with the exception
possibly of certain species placed in the
emended genus Indiana, the main muscle
spot is located close to the anterocardinal
angle just behind and beneath the ocular
tubercle, whereas in the Ostracoda what is
regarded as the corresponding scar is located
somewhere near the middle of the valves.”
Surprisingly, however, the only mention of
a muscle scar in the descriptive part of their
monograph refers to the scar developed in
Walcottella, of the family Bradoriidae, and
in this genus the muscle impression is de-
veloped in the median third of the length,
in a position exactly analogous to that of
the adductor in most Ostracoda. Moreover,
the adductor muscle scar in many (perhaps
all) ostracodes of the family Leperditii-
dae is developed “behind and beneath the
ocular tubercle,” more closely so in forms
without chevron scars (e.g., Eoleperditia).

The thinner, flexible, less calcareous shell
stands as a valid distinction of the Cam-
brian genera from Paleozoic ostracodes with
thick calcareous shells. The ostracode cara-
pace is not by any means invariably calci-
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fied, however, and in the Myodocopida most
species of the family Halocyprididae possess
uncalcified shells. The family includes the
most abundant and widely distributed of
all Recent ostracodes, but the lack of calci-
fication has led to a poor fossil record. Cer-
tainly post-Cambrian ostracodes with calci-
fied shells must have evolved from Cam-
brian and Precambrian ancestors with un-
calcified valves. The distinction is there-
fore valid but not fundamental.

UrLricn & Basster’s third criterion for
separating the group from the Ostracoda
was their contention that some reason exists
“for believing that the valves were always
tightly joined along the back, often per-
haps by the fusion of the cardinal edges.”
This is not a valid distinction, for Ostra-
coda having a chitinous rather than cal-
careous carapace (e.g., Halocyprididae) are
likewise joined along the dorsal margin,
though ostracodes with a calcareous cara-
pace have valves which are quite distinet
from each other.

The last distinction listed by Urrien &
Basster is that the free margins of the
valves in the Bradoriidae do not overlap
each other, but are separated by a narrow
gape. In fossil Ostracoda compression
usually results in a tightly closed carapace,
but in Recent ostracodes the valves often
gape after death of the animals. Most speci-
mens figured by Urrien & BassLer are of
single valves or carapaces exposed on one
side only. The few specimens that show a
continuous gape possibly suggest that the
valves could not be closed in life, but the
evidence is inconclusive.

This review suggests that the Cambrian
fossils under discussion differ from later
Ostracoda, but the differences are not pro-
found. The Cambrian forms almost cer-
tainly are ancestral to the post-Cambrian
ostracodes, and are here regarded as true
Ostracoda belonging to a primitive order
for which the name Archacocopida is intro-
{111CCd.

Characters of the Archaeocopida sug-
gesting their relationship with the Leperditi-
copida are the similar general shape (es-
pecially the long, straight hinge line), and
the possession of an eye tubercle in the
same position and of the same nature as

that developed in Leperditia. The genus
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Cambria suggests relationship with the
Beyrichiacea.

The stratigraphic occurrence of genera
assigned to the Archaeocopida is indicated
in Figure 36.

Family BRADORIIDAE Matthew, 1902

[Materials for this family prepared by I, C. SyLvesten-
Braprev, University of Leicester]

Surface finely punctate or wrinkled, other-
wise unornamented except for development
of either an eye tubercle at anterodorsal cor-
ner or an anteromedian tubercle correspond-
ing to muscle scar. L.Cam-M.Cam.

Bradoria MatTew, 1899 [*B. scrutator; SD Urricu
& BassLer, 1931] [=Bradorona Marruew, 1903].
Eye tubercle more or less conspicuous. Greatest
length in upper third of carapace; consequent for-
ward and backward projection of anterior and
posterior margins rounded in most species but
angular in some. L.Cam.-M.Cam., N.Am.-Eu.
Fig. 37,16. *B. robusta, L.Cam. Can. (Nova
Scotia); RV lat, X15 (Ulrich & Bassler, 1931).

I'ic. 37,1a. B. serutator (MatTHEW), L.Cam.,
Can. (Nova Scotia); LV lat., X8 (Ulrich & Bass-
ler, 1931).

Walcottella ULricH & Bassuer, 1931 [*W. apicalis].
Surface finely punctate; prominent anteromedian
tubercle; eye tubercle weak or absent. M.Cam.,
N.Am. Fic. 37,2a. *W. apicalis, USA(Ariz.);
LV lat., X10 (Ulrich & Bassler, 1931). Fic.
372be. W. concentrica UrLricu & BassLer, USA
(Ariz.); 2be, LV lat, RV lat, X10 (Ulrich &
Bassler, 1931).

Family BEYRICHONIDAE
Ulrich & Bassler, 1931

| Materials for this family prepared by P,
Braprzy, University of Leicester)

Carapace subtriangular, corneous, smooth,
or rarely punctate; compressed anterodor-
sally behind eye tubercle, the resulting post-
ocular hollow bordered by variously ar-
ranged ridges or nodes. L.Cam.-M.Cam.,
2U.Cam.-?L.0rd.

Beyrichona Marruew, 1886 [*B. papilio; SD S. A.
MicLer, 1889] [=Escasona Marruew, 1902].
Postocular hollow bordered by ill-defined ridges;
carapace compressed also in posteroventral region
to give a second dorsal hollow only slightly less
marked than postocular hollow. L.Cam., Eu.-N,
Am.——Fic. 38,]a. *B. papilio, Can.(N.B.); RV
lat,, X 15 (Ulrich & Bassler, 1931). Fic. 38,
16, B. tinea Mavrriew, Can.(N.B.); carapace
opened out, X} 15 (Ulrich & Bassler, 1931).

Aluta Marraew, 1896 |[*A. flexilis]. Anterodorsal
corner sharply angular, acute in most species.
Postocular hollow bordered anteroventrally by
prominent tubercle or ridge. L.Cam.-M.Cam.,

C. SYLVESTER-

Crustacea—QOstracoda

Cam. | Ord.

Beyrichona A
Cambria C
Hippenicharion C
Indiana D
Menonotella D
Polyphyma C
Sellula A
Aluta A
Bradoria B
Dielymella D
Walcottella B
Eremos A

—|"

Fi6. 36. Stratigraphic distribution of archaeocopid

ostracodes (Moore, n). Classification of genera in

families indicated by letter symbols (A.—Dey-

richonidae, B.—Bradoriidae, C.—Hipponicharioni-
dae, D—Indianidae.)

COsmop: Fic. 38.4a. *A. flexilts, M.Cam., Can.
(N.B.); LV lat,, X15 (Ulrich & Bassler, 1931).

Fic. 38,4, A. troyensis (Forp), L.Cam., USA
(N.Y.); LV lat, X6 (Ulrich & Bassler, 1931).
?Eremos MoserG & Secerserc, 1906 [*E. bryo-
graptorum]. Carapace elongate, otherwise like
Aluta in outline. Anterior tubercle in upper third
(focular tubercle) joined ventrally to marginal
ridge. L.Ord.(Tremadoc.), NW Eu. Fic. 38,2.
*E. bryograptorum, Swed.; LV lat. (Moberg &
Segerberg, 1906).

Sellula Wiman, 1902 [*S. fallax]. Like Beyrichona
but with an obtuse triangular projection of an-
terior border. L.Cam., N.W.Eu. Fic. 38,3, *S.
fallax, Swed.; LV lat, %20 (Wiman, 1902),

Family HIPPONICHARIONIDAE
Sylvester-Bradley, n. fam.

[Materials for this family prepared by P. C. Syivesren-
BraorLey, University of Leicester, with additions by Ivar
Hesseawn and R, A, RevmenT, University of Stockhoelm]

Carapace with narrow marginal rim;
strongly developed ridges or lobes parallel
border or cover whole surface. L.Cam.

Hipponicharion Martuew, 1886 [*H. eos; SD 8. A.
MiLLer, 1889]. Hinge line straight; carapace sub-
triangular in lateral view, with strongly developed
lobes paralleling anterior and posterior margins.
L.Cam., N.Am.-Eu. Fic. 39,0a. *H. eos, Can.
(N.B.); RV lat,, x10 (Matthew, 1886). Fic.
39,16, H. minus MattaEW, Can.(N.B.); RV lat,,
X 10 (Ulrich & Bassler, 1931).

?Cambria NEckATA & Ivanova, 1956 [*C. sibirica].
Carapace large. Hinge line sinuous, shorter than
length of valve, terminating in acute projections,
plenate end regarded as anterior; terminal lobes
extending downward from dorsal margin to about
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Walcottella

Bradoria

Fic. 37. Bradoriidae (p. 0102).

0.5 height of valve, anterior one sickle-shaped,
convex toward anterior; lobes separated by sulcate
depression; clongate lobe paralleling ventral mar-
gin, perhaps analogous to velum of Palaeocopida.
Surface may be papillate. L.Cam., Sib. Fic. 40,
1. *C. sibirica; RV lat,, %10 (Neckaja & Ivanova,
1956).
Polyphyma Groom, 1902 [*P. lapworihi]. Hinge
line straight; carapace elongate; anterior, ventral,
and posterior margins evenly arcuate in lateral
view, almost symmetrical, or highest point slightly
posterior (when antiplenate end is regarded as
anterior, as in other members of suborder but not
as in Cambrig). L.Cam., Eu. Fic. 39,2. *P.
lapworehi, Eng.(Malverns); RV lat.,, %20 (Groom,
1902).

Family INDIANIDAE Ulrich & Bassler,
1931

[=Indianitidae Urricnn & Bassten, 1931 (obj.)| [Materials
for this family prepared by P, . Svivesver-Braoiey, Uni-
versity of Leicester]

Carapace smooth, unornamented, with no
eye tubercle; surface polished, in some spe-
cies finely punctate. L.Cam.-M.Cam.

Indiana MatraEw, 1902 [*I. Lppa; ICZN pend.|
[=Indianites Urrica & DBassLer, 1931 (obj.)].
Carapace inequilateral, antiplenate end being taken
as anterior (in conformity with most other mem-
bers of order bearing eye tubercles). L.Cam., N.
Am.-Eu. Fic. 393. *I. lippa, Can.(Nova

Scotia); 3a-c, carapace R, dors,, ant,, 310 (Ulrich
& Bassler, 1931).

Dielymella ULrich & BassLer, 1931 [*D. recticardi-
nalis]. Like Indiana but anterodorsal corner pro-
duced to form small rostrum, M.Cam., N.Am.-Eu.

Fic. 39,5, *D. reticardinalts, USA(Ariz.);
RV lat, X4 (Ulrich & Bassler, 1931).

?Mononotella Urricn & BassLer, 1931 [*Primitia
Pfusiformis Marruew, 1895]. Like [ndiana but
valves apparently fused along dorsal margin. L.
Cam., N.Am. Fic. 39,4. *M. fusiformis (Mar-
THEW), Can.(N.B.); 4a,b, carapace R, dors., X6
(Ulrich & Bassler, 1931).

Order LEPERDITICOPIDA

Scott, n. order

[=Leperditiida Poxomw#, 1953] [Type genus designated
ScotT, herein, Leperditia Rovaurt, 1851] [Diagnosis and dis-
cussion by H. W. Scorr, University of 1llinois]

Hinge long, straight; shell thick, well
calcified; surface usually smooth, some fine-
ly ornamented to nodose; valves strongly
unequal to subequal; adductor muscle scar
large, composed of numerous secondary ele-
ments. ?U.Cam., L.Ord-U.Dev.

The leperditiid ostracodes are universally
recognized as a group distinct from all
others. Their large size and strongly calci-
fied shells are adequate to distinguish them
readily. They are commonly some four or
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Beyrichona
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Sellula

Fic. 38. Beyrichonidae (p. 0102).

five times larger than other ostracodes and
the shell is usually proportionately thicker.

Internally the leperditiids show unique
muscle-scar patterns. The adductor muscle
scar 1s very large and is composed of as
many as 200 small secondary scars. The
diameter of the scar is so great that it is
equal to approximately 30 percent of the
height of the shell. The size of the adductor
muscle and the number of fibers composing
it are greater than found in any other ostra-
code. Other muscle scars, representing an-
terior appendages, as well as scars along the
hinge, have been found. The interior surface
commonly is marked by venose lines, es-
pecially in the ventral hall of Eoleperditia
and the anterior portion of [sochilina.

Abundant molts of leperditiids can usually
be found with adults. The thick shells were
favorable for fossilization and numerous
very small molts can be observed in most
populations. The number of instars is not
definitely known, and ne evidence of di-
morphism has been reported. Strong muscles
were necessary to handle the heavy, large
shells so common in this group. Shell char-
acters of the group indicate a benthonic
habitat.

The leperditiids are believed to be true
ostracodes. The presence of venose lines
and large compound muscles probably re-
present primitive characters. They may be
related to the thinly caleified archaeocopids,
especially forms with a long straight dorsal
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Dielymella

Indiana

Mononotella

Fre. 39. Hipponicharionidae, Indianidae (p. ©102-0103).

margin. They do not appear to be directly
related to the smaller palacocopids. No direct
evidence pertaining to their ancestry has
been found, nor is there any indication that
they were the ancestors of other Paleozoic
groups. They seem to represent an isolated
assemblage of Cambrian to Devonian
benthonic Ostracoda that reached a climax
of development in Mohawkian (M.Ord.)
times and remained abundant through the
Middle Silurian.

Reported  stratigraphic  occurrences of
leperditicopid genera are indicated graphic-
ally in Figure 41.

Family LEPERDITIIDAE Jones, 1856

[mom. correcr. 5. A, Miceen, 1889 (pro Leperditidae Jowes,

1856)] [=Leperditindae Jowes, 1870] [Marerials for this

family prepared by Fl. W, Scorr, University of Illinois, with

additions by W. A, van pen Bowp, Louisiana State University ]
[Includes Hermannininae Asvsaix, 1960]

Large, thick-walled; cardinal angles well
defined; greatest height medial to posterior;
dorsal margin straight, valves strongly un-
equal, surface smooth to slightly orna-
mented; adductor muscle scar large, com-
posed of numerous secondary scars (Iigs.
43, 29); anterodorsal eye tubercle present in
most species. ?U.Cam., L.Ord -U.Dev.

This family comprises one of the most im-
portant early Paleozoic assemblages of Ostra-
coda. It is represented by several genera,
some of which are among the largest known
ostracodes. They commonly occur in such
great numbers as to cover rock surfaces
along bedding planes. They differ (rom all
other Ostracoda in large size of the adductor
muscle scar. Internal features are unusually
well preserved for Paleozoic specimens (Fig.
29). Numerous molts of various instars
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Cambria

Fic. 40. Hipponicharionidae (p. 0102},

often are found associated with one an-
other. Thus, they represent one of the best
groups of Paleozoic Ostracoda for the study
of instar stages.

The ostracode, described as “Leperditia
harrisi” (FreEpERIcKsoN, 1946), from Upper
Cambrian rocks of Oklahoma is probably a
leperditiid, although indeterminable gen-
erically, As such, it is the oldest member
of the order so far recorded.

Leperditia Rovavrr, 1851 [*L. britannica]. Non-
sulcate, unornamented, smooth or punctate; pos-
terodorsal swelling in LV but absent in RV;
chevron-like muscle scar subjacent to eye tubercle
and anterodorsal to larger adductor scar; hinge
finely denticulate; inner margin shoulder of over-
lapped edge of LV serving as stop for RV, L.Si.-
U.Der., cosmop. Fire. 45,5, *L. britannica,
Dev., Fr.; 5a,b, carapace R, L, X5 (Oechlert, 1877).

Fic. 42,3. L. scalaris Jonges, Sil.,, USA(Pa.);
LV int. (muscle scar), X 10 (Swartz, 1949).
Fia. 43. L. sp., U.Sil,, Swed.(Gotl.); LV lat., show-
ing cye protuberance in anterodorsal region and
impression of large muscle area slightly below and
behind it, X 3.8 (Triebel, 1941}).

Anisochilina Tricuert, 1937 [*4. puncrulifera].
Like Eoleperditia, but valves subequal, internal de-
tails unknown. Ord., Greenl. Fic. 42,5, *A.
punctulifera; LV ext, X10 (Teichert, 1937).
Briartina Krcer, 1932 [*Leperditia  quenstedu
GitmerL, 1874). Like Leperditia but carapace
more subrectangular, ends subequally rounded;
dorsum subparallel to venter. Dev., Eu. Fic.
42,4. *B. quenstedti, M.Dev., Ger.; LV lat., X8
(Kegel, 1932).

Eoleperditia Swanrtz, 1949 [*Cythering fabulites
Conrap, 1843]. Nonsulcate, unornamented, thick-
shelled; RV overlapping free margin of LV, non-
denticulate hinge, no marginal flattening; large
adductor muscle scar composed of numerous sec-
ondary scars, other muscle scars and venose lines
commonly present, lacking subocular chevron
mark; prongs on inner margin of RV. M.Ord.,

Crustacea—Ostracoda

cosmop. Fic. 29, 42,2. *E. fabulites (CoNrap);
422ab, carapace (Ontario) R, L, X5 (Swartz,
1949); 42,2¢, LV (Illinois) int, showing muscle
scar, X 10 (Scott, 1951}; 29, RV (lllinois) int.,
showing eye spot, muscle scar, and tubercles along
inner ventral margin, %10 (Scott, 1951).

Gibberella Apusmik in ManpeLstam et al., 1958
[*Leperditia chmielewski Scimior, 1900]. Cara-
pace elongate (up to 2 cm.), with large “eye”
node and short deep triangular groove behind it,
dorsal margin behind groove with boss that may
project over it; marginal groove commonly pres-
ent; “chevron” typically tail-shaped, not V-
shaped. Surface smooth, coarsely pitted, or pustu-
lose. Interior of valves with 30 to 40 oval, nar-
rowly aligned muscle scars. L.Sil.(Llandov.)-M.
Sil.( Wenlock.), N.Eu.(Baltic-Novaya Zemlya)-NE.
Asia(E.Sib.}. Fic. 44,1a,b. G. lenaica ABUSHIK,
L.Sil.(Llandov.), N.Zemlya; Ta,b, LV lat, dors.,
* 1 (Mandelstam, 1958). Fic. 44,1c. G. jejuna
Apvsaig, L.Sil.(Llandov.), W.Sib.; LV lat, X3
(Mandelstam, 1958). [Bovp.]

Hermannina Kecer, 1933 [pro  Hermannella
PapckeLmany, 1922, non Canu, 1891] [*Herr-
mannella  waldschmidii  Pavcrevrmanw, 1922
| =Chevroleperditia Swarrz, 1949]. Like Leperdi-
tia but postdorsal swelling absent. M.Si#.-M.Dev.
Eu. Fic, 42,1a-e. *H. waldschmidti, M.Dev.,
Ger.; la, RV lat, X10; 1&, post. hinge, X 1(;
lc-¢, carapace L, vent., post, X7 (Kegel, 1933).

Fic. 42,1f. H. welleri Swantz, RV lat., muscle
scars, X 15 (Swartz, 1949).

Heterochilina Poursen, 1937 [*H. obligua|. Like
Leperditia but RV with curved ridge near free
margin in mid-ventral or anteroventral position

Ord. Sil. Dev.

Heterochilina B
| sochilina A
Anisochilina B (=
Eoleperditia B =1
Teichochilina A |
Dihogmochilina A
Gibberella B
Sibiritia B
Aristozoe A
Schrenckia B
Leperditia B
Hermannina B
Swartzochilina A
Briartina B
Moelleritia B

Fie. 41. Stratgraphic distribution of leperditicopid

ostracodes (Moore, n). Classification of genera in

families is indicated by letter symbols (A.—Tsochili-
nidae, B.—Leperditiidae).



Leperditicopida

and subparallel to it. L.Ord., Greenl. Fic, 45,
1. *H. obliqgua; lab, both RV lat.,, X7 (Poulsen,
1937).

Moeclleritia ApusHik in ManpeLsTaM et al., 1958
[*Leperditia mélleri Scummr, 1883]. Carapace
large (1.5 to 8 cm.), with large “eye” node, be-
hind which dorsal margin shows a projecting boss;
marginal rim well developed, broad, long, usually
well separated from ventral margin; overlap of
valves not strong, longitudinal axis oblique; in-

v,
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terior with large chevron-shaped or triangular
muscle area containing more than 200 scars, ven-
tral rim of arca marked by elongate, triangular,
closely spaced scars and its inside by scattered
smaller scars of varying shape, usually very small
near anterior side. Surface smooth or punctate.
M.Der., E.EEu.{Urals-Novaya Zemlya). Fic, 44,

3. *M. moelleri; muscle-scar pattern, 340 (Man-
delstam, 1958). [Born.]
Schrenckia Guesovskaia, 1949 [*Leperditia grandis

Briartina

Eoleperditia

Anisochiling

Fic. 42. Leperditiidac (p. Q106-0107).



Leperditia

Fic. 43. Leperditiidae (p. Q108).

Scrrenck, 1852], Like Leperditia but differing
in presence of 2 or more pitlike structures in
ventral region of RV and in being most inflated
in ventral half of carapace. Sil., E.Eu.(USSR)-N.
Asia(Sib.). Fic. 49,4, 8. multe Asvsmik, U.
Sil.(Ludlov.), ESib.; 4a-¢, 3 RV Jat, X2,>2,%3
(Mandelstam, 1958). [Born. |

Sibiritia Apusmik in Mawprerstam ef al.,

1958

| ¥Leperditia wilutensis Scumint, 18731, Carapace
medium in size (0.7 to 1.7 em.), valves very
unequal,

strongly  overlapping, smooth; “eye”

Schrenckia

Crustacea—Ostracoda

spot distinet; marginal ridge narrow, commonly
absent; longitudinal axis oblique, anterior and
posterior portions of RV with 2 to 5 deep pits
corresponding 1n interior to nodes against which
margin of LV closes but they may join to a nar-
row groove; front of middle part of rim com-
monly with 1 to 4 rounded shallow pits which
in interior form oblique nodes, apparently con-
tributing to closure of wvalves. Chevron-shaped
muscle area weakly developed, with 5 to 28 small
muscle scars grouped in shape of triangle with
concave base near “eye” node, irregular angular
shape and irregularly arranged but rather regular
in each triangle. Resembles Eoleperditia Swanrz
in development of the ventral margin, but differs
in its larger size, characters of the muscle “chev-
ron,” closure by pits, better development of “eye”
node, and presence of a narrow marginal rim. L.
Sil.f Liandov.)-M Sil.{ Wenlock.), NE. Asia (E.
Sib.)- Fic. 44,2, 8. ventriangularis ABUSHIK,
L.8il.; 2a-d, carapace R, L, ant,, vent.,, X3 (Man-
delstam, 1958). [BovLp.]

Family ISOCHILINIDAE Swartz, 1949

Tnom, transd. Asvsrig, 1960 (ex Tsochilininae Swantz, 1949)]
[Materials for this family prepaced by H. W. Scorr, Univer-
sity of Illinois]

Subequivalved leperditiids with flattened
borders along free margin. L.Ord.-M.Dev.

2d

Sibiritia

Moelleritia

Fic. 44, Leperditiidae (p. 0106-0108).



Leperditicopida

Isochilina Jownes, 1858 [*Leperditia (lsochilina)
ottawa Jones, 1858; SD BassLer & Kevverr, 1934]
| = Hogmochilina, Holtedahlina, Paenacquina
SoLLe, 1935; Holtedahlites Soure, 1936 (pro
Holtedahlina Sovve, 1935, non Foerste, 1909)].
Valves subequal, flattened border extending along
free margin but weak or absent mid-ventrally in
some shells; small pits in some species distributed
along ventral flat border of RV, reflecting inner
nodes; faint to strong eve tubercle anterodorsal,
reflected by internal pit; faint to strong depres-
sion or sulcus (S2) dorsal to adductor scar. L.Ord.-
M.Dev., N.Am. Fic. 46,1, *1. ofrawa, M.Ord.,
N.Am.; Ta, RV lat, X7; 15, LV lat,, X 10; 1¢, RV
int, (muscle scars), X20; Id, LV lat, (muscle
scars), X 20; Ie, RV lat. (ventral border, with pits)
%20; If, RV int., X10 (Swartz, 1949). Fic.
45,3, 1. ampla UrricH, M.Ord., Tenn.; RV (holo-
type) int., X 1.3 (Swain, 1957). Fia. 31,1,
1. sp.; thin sec. showing 2 shell layers, X13
(Levinson, n.).

Aristozoe Barranpe, 1868 [*A4. amica]. Like lso-
chilina but with one or more nodes in antero-
dorsal arca; cardinal corners well defined to

2b

Heterochilina

Teichochilina
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rounded. [A. amica is probably an ecarly molt of
the adult that Barrawpe described as A. memo-
randa.] Sil., Bohemia.

Dihogmochilina Tercuery, 1937 [*lsochilina gran-
dis var. latimarginata Jongs, 1891] [=Dihogmo-
chilus Neave, 1950]. Like Isochilina but with
forked sulcus. M.Ord.-M.Sil., Arct. Fic, 454.
*D. latimarginata, Sil.; LV lat, X4 (Teichert,
1937).

Swartzochilina  Scorr, 1956 [*Dikogmochilina
straitereckensis Swartz, 1949]. Like Isochilina
but sulcus splits adductor scar in two, and arca
anterodorsal to eve spot marked by one or morc
strong rounded pits; flattened border along entire
free margins. U.Sil. Fic. 46,2, *S. straitereeken-
sts, USA(Va.); 2a,6, LV lat, RV lat,, X7 (Swartz,
1949).

Teichochilina Swarrz, 1949 [*lsochilina jonesi
Wernersy, 1881]. Like Isochilina but RV over-
lapping LV, submarginal pits and corresponding
inner nodes of RV lacking; flattened border along
entire free margins. M.Ord., N.Am. Fra, 45,2.
*T. jomesi (WernEreY), USA(Ky.); 2ab, cara-
pace L, post, X2 (Wetherby, 1881).

mampata L B

Dihogmochilina

Fic. 45, Leperditiidae, Isochilinidae (p. 0106-0109).
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Swartzochilina

Fic. 46, Isochilinidae (p. 0109).

Order PALAEOCOPIDA
Henningsmoen, 1953

[mom. correct. Scort, herein (pro Paleocopa Heswivgsmorn,
1953)] [=Order Beyrichiida Poxorx¥, 1953 (partim]] [Type
Genus—Heyrichia; 5D Scorr, herein [Diagnosis and discussion
prepared by H. W, Scorr, University of 1llineis]

Dorsal margin long and straight; surface
smooth to ornamented; lobes, sulci, ventral
and adventral structures common; calcare-
ous inner lamella absent; dimorphic or non-
dimorphic; soft parts unknown. L.Ord.-M.

Perm., ?Rec.

The Palacocopida have been one of the
most misunderstood of all ostracode groups,
even though they have been studied for
over 100 years. Much of the confusion in
earliest work resulted from poor illustra-
tions. Later, genera and species were added
in large number without due regard to
criteria of classification. In particular, stu-
dents of the palacocopids disregarded in-
formation available on dimorphism and
ontogeny of modern forms. As a result, new
genera, species, and even families often were
based on dimorphs or instar stages. To add

to the confusion, ornamental features such
as number of spines borne by the carapace
were used as a basis of generic classification.
Disregard for such morphological features
as hingement, muscle-scar pattern, and di-
morphism, accompanied by emphasis on lo-
bation and ornamental characters, kept
classification in a constant state of disorder.
One of the main attempts in this Treatise
is to bring order to classification of the great
group of palacocopid ostracodes.

To arrive at the most satisfactory classi-
fication we have had the opinions and con-
stant help of many workers but do not claim
to have resolved all problems. Some mono-
generic families have been recognized; the
muscle scars and hinge structures are un-
known in some genera, and evidence per-
taining to dimorphism is incomplete or
lacking in others. Future studies will cer-
tainly fill many of the gaps. We hope that
future creation of new families and genera
will be based on adequate material, fully
illustrated and studied, so that questions of
orientation, ontogeny, dimorphism, hinge-
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ment, muscle scars, and marginal features
will be known.

T. R. Jones and E. O. UrLricH were major
early contributors to knowledge of Ordo-
vician and Silurian ostracode classification.
R. S. Basster joined Urricn (1923) in
attempting to make known many of the
early Paleozoic groups and in presenting
the first extensive classification. Prior to
their work, the Leperditiidae, Beyrichiinae,
Aparchitinae, Leperditellidae, Kirkbyidae,
Kloedenellinae, and Glyptopleuridae had
been proposed. These family-group taxa
were based on lobation, sulcation, and over-
lap as main criteria of classification. Pro-
posal of them laid the foundation for fur-
ther extensive work. Other workers ac-
cepted these groups for many years and
concepts of them were still dominant with
appearance of the BassLer & KeLverr “Bib-
liography™ in 1934. This bibliography gave
students an available source of information
and many new workers were attracted to
ostracode studies.

The appearance of Swarrz’s (1936) clas-
sification was the first major step toward
recognition of the importance of ventral
and adventral dimorphic features. Swartz
made many emendations and additions to
the classification of forms now assigned to
the palacocopids. Hessanp (1949) recog-
nized the importance of dimorphism and
ontogeny in classification and of the muscle
scars for use in orientation. HENNINGSMOEN
(1953) first proposed that the straight-
backed Paleozoic ostracodes, without frontal
openings or calcarcous inner lamella, be in-
cluded in a new order, which he named
Paleocopa. He included the Leperditiidae
in this new order. HenniNGsMOEN also rec-
ognized the importance of dimorphism in
classification and thus agreed with Swartz’s
concepts. His recognition of velar and cari-
nal dimorphic structures (partly including
those now termed as histial) was an im-
portant step in delineating major taxa.
KesLing, in many papers published in the
1950’s, added much to knowledge of the
structure and classification of the palaco-
copids. His monograph (1951) on Cyprid-
opsts, though based on a nonpalacocopid
modern species, was a major contribution
to understanding of ontogeny and the molt-
ing process. The observations made could
be applied in part to the Paleozoic genera.
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New fields of research were opened and
many students began to report on ostracode
populations instead of single specimens.
Pokornt (1953) separated the Leperditiida
from the palacocopids and postulated the
existence of a heart in the leperditiids. His
1958 text was the first to give a compre-
hensive classification of all ostracodes.

Orientation of the palacocopids has been
a very troublesome problem for a long time,
as discussed in a previous chapter. BoNNEMA
(1909, 1913, 1930) called attention to the
anterior position of the muscle scars in some
forms and the posterior dimorphic swelling
in others; Geis (1932) showed that posterior
swelling is common in the females of many
modern species, that the anterior end is the
highest in many, and applied these observa-
tions to classification of Mississippian palaeo-
copids; Swartz (1936, 1949), TrieeeL
(1941), HessLanp (1949), Levinson (1950),
Scorr (1951), Kesuineg (1951), Hunnines-
moEN (1953), and Jaanusson (1957) con-
tributed to knowledge of muscle scars,
hingement, ventral and adventral structures,
lobation, sulcation, and other elements in
relation to orientation. The classification here
adopted for palacocopids is based primarily
on dimorphism, relationship of valves along
the free margin, and muscle scars; sec-
ondarily it takes account of outline or form.
Lobation, sulcation, and ornamentation play
a minor part.

Suborder BEYRICHICOPINA

Scott, n. suborder

[ =Beyrichiida Poxorwi, 1953] [Dingnosis prepared by
H. W. Scorr, University of Hlinois]

Ostracodes with a straight back and con-
vex free margin; lobes and sulci common;
valves subequal; duplicature lacking; mar-
ginal structures commonly present as velum,
pseudovelum, histium, or carina; dimorphic
or nondimorphic. L.Ord-M.Perm., ?Rec.

The Beyrichicopina represent a natural
group of palaeocopids characterized by the
presence of one or more of the following
features: dimorphic structures, lobes, sulci,
and subequal valves. A velum or pseudo-
velum is commonly present. The Beyrichia-
cea show dimorphism by the development of
a ventral to anteroventral lobe or “pouch”;
the Hollinacea are dimorphic, as indicated
by locular, histial, or velate structures (ex-
cept for the Quadrijugatoridae and Bassler-
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atiidae, which are nondimorphic and may
not belong to the superfamily); the Primi-
tiopsacea are dimorphic, as shown by the
development of a posteroventral dolon; the
Ocpikellacea are dimorphic in part. The
Kirkbyacea are nondimorphic.

Superfamily BEYRICHIACEA
Matthew, 1886

[mom. transd. Utkicn & Bassuer, 1923 (ex Beyrichiidae Mar:

Tuew, 1886, mem. transl. et correct. Umien, 1894, ex

Beyrichinae Marrew, 1886) ] [Diagnosis by 8, A, Levinson,
Humble Oil & Refining Company]

Straight-hinged ostracodes with subequal
ends or forward swing, mostly with well-
developed lobes and sulci and showing ten-
dency to have carinal, velate, and marginal
structures; dimorphism well defined in
most families. M.Ord.-L.Perm.

The stratigraphic distribution of genera
assigned to the Beyrichiacea is indicated
graphically in Figure 47.

Family BEYRICHIIDAE Matthew, 1886

[nom, trand. et correet, Uikicn, 188 (ex Beyrichinae Mar-

mnw, 1886)] [=Klocdeninae (recte Kloedeniinae) Urmien &

Basstew, 1923; Treposellinne Henyinasmors, 1951] |Materials

for this family prepared by $. A. Levinson, Humble Oil &

Refining Company, and R, C. Moore, University of Kansas,

with contributions on some genera by Jean Birpan, United
States Geological Survey]

Straight-hinged, nonsulcate to trisulcate,
marginal ridge or frill commonly present;
dimorphism well marked, females invariably
with a cruminal pouch. M.Ord.-U.Dev.,
?L.Carb.-?L.Perm.

Beyrichia M'Coy, 1846 [*B. klédeni (ICZN pend.) ]
[non Beyrichia Borw, 1847 [ =Eobeyrichia, Mitro-
beyrichia, Neobeyrichia, Nodibeyrichia, Velibey-
richta Hennivesmoen, 1954]. Trilobate, L= smal-
lest lobe, rarely projecting above hinge line; mar-
ginal ridge or frill developed in some species;
surface commonly granulose or pitted; female with
globular to subovate anteroventral pouch. L.5il.-
M.Dev., Tu.-N,Am.-Austral. Fio, 48,1a-c. B.
tuberculata (Kiopex), U.Sil.(Ludlov.), Gotl.; Ia,
& RV lat., X14; lbe, 9 RV lat, vent, X14
(Kesling, 1957). Fic. 48,1d-f. B. buchiana
Jowes, U.Sil.{Ludlov.), Gotl. (type species of Neo-
beyrichia; 1d, & RV lat, x16; lef, @ RV lat,
vent.,, X 14 (Kesling, 1957). Fic. 48,1g-1. B.
salteriana Jowes, U.Sil.(Ludlov.), Getl; Ig, &
RV lat, X31; 1hs, @ RV lat, vent,, X26 (Kes-
ling, 1957). Fia, 48,1-1. B. firtsi Roru, L.Dev.,
USA (Okla.); I, & RV lat, X24; 1k1, @ RV
lat,, vent,, X24 (Kesling, 1957). Fic. 48,1m.
B. jonestt Born, M.Sil.(Wenlock.), Gotl.; 9 cara-
pace transv. sec. showing cruminal pouches, X24
(Kesling, 1957). Fics. 27C, 28. B. moodeyi
Uvricti & Bass.er, M.Sil.(Clinton.), USA (N.Y.);

Crustacea—Ostracoda
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1 Kloedenia A
2 Zygobolba B | i m AT

Beyrichio A

Apatobolbina A
Bolbibollio A
Bolbineossio A
Bornnemaoio B
Dolichoscapha A
Drepanelling A
10 Maostigobolbina B
11 Plethobolbino B
12 Zygobolbina B
13 Zygosella B
14 Cornikloedenia A
15 Kyamaodes A
16 Bolbiprimitia A
17 Dibolbina A
18 Pseudobeyrichia A
19 Welleriopsis A
20 Zygobeyrichia A
21 Welleria A
22 Lophokloedenia A
23 Mesomphalus A
24 Myomphalus A
25  Soccorchites A
26 Ctenobolbinella A
27 Hibbardia A
28 Phlyctiscopha A
25 Treposella A
30 Nodella B

1=|
31 Tribolbina A E——

Do~ &Ww

Fie. 47. Swratigraphic distribution of beyrichiacean

ostracodes (Moore, n). Classification of genera in

families is indicated by letter symbols: A—Beyrichii-

dae, B—Zygobolbidae. An alphabetical list of gen-

era provides cross references to the serially num-
bered generic names on the diagram.

Generic Names with Index Numbers

Aparabolbina—i Mesomphalus—13

Heyrickia—3 Myamphalus—24
Balbibullia—5 Nodella—30
Halbineassia—0o Phivetiseapha—28
Holbiprimitia—16 Plethobaltina—I11
Bunmemaia—7 Peesdobeyrichia—I18

Saccarchites—15
Treposella—29

Corniklocdenia—I14
Crenobolbinella—216

{hbolbina—17 Tribolbina—31
Dalichascapha—=8 Welleria—21
Drepanellina—9 Welleriogrsis—19
Hibbardia—27 Zypabeyrichia—20
Kluvedenia—1 Zypobotba—2
Kyamodes—15 Zygobolbina—12
Lophoklocdenia—22 Zyposella—13

Masitigobolbina—10

type species of Velibeyrichia, 27C, transv. sec. 9
LV, enlarged (Wainwright, 1959); 28, serial
transy. secs, (Wainwright, 1959), [In the opinion
of Berpan, the generic names published by Hex-
nmNGsMoEN (1954) are desirably used for subgenera
of Beyrichiu. Possibly Velibeyrichia, which includes
most North American species assigned to Beyrichia,
should have the status of an independent genus.
—Moore.|

Apatobolbina Urric & Bassver, 1923 [*A. grani-
fera)l. Nonsulcate, frilled; female with pouch on
anteroventral portion of frill, pouch extending
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Beyrichia Apatobolbina

Fic. 48. Beyrichiidae (p. Q112-0114).
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dorsally to about 0.3 height of valve, M.Sil., N.
Am.-Eu. (Ger.-Norway). Fic. 48,2ab. *A.
granifera, Clinton., USA (Pa.); 2ab, & RV la,
2 LV lat, X16 (Kesling, 1951). Fic. 48,
2c-¢, A, sp., Manistique F., USA (Mich.); 2¢, &
RV lat,, X22; 2d.e, @ RV lat, vent,, X22 (Kes-
ling, 1957).

Bolbibollia UrricH & Bassuer, 1923 [B. labrosal.
Resembles Bollia in having small horseshoe-shaped
ridge around moderately deep Si; female with
anteroventral pouch, monotypic. [Trend of the
sulcus and  bordering  horseshoe-shaped  ridge s
slightly variable but mostly about normal to the
dorsal margin—not strongly oblique, as repre-
sented in originally published figures.| M.S#., Can.
(Anticosti) - Fic. 49,1. *B. labrosa: lab,
4 LV lat, @ RV lat. (syntypes), X40; le, @
LV lat. (paratype}, X40; Id-f, & RV la, ¢ RV
lat,, vent., X42, X 37, %37 (la-¢, Sohn, n; 14-{,
Kesling, 1957).

Bolbineossia KesLiveg, Heany, Kavrmann, & Opex,
1958 [*B. didictyosa). Sulcation represented only
by central pit (Sa), valves otherwise evenly con-
vex, subovate in side wview, surface of known
species reticulate. Females with wide frill extend-
ing onto protuberant anteroventral brood pouch.
M.Sil., N.Am. Fic. 49,4, *B. didictyosa, Man-
istique Gr., USA (Mich.); 44, & RV lat.; 45,
@ RV lat,, vent; all X25 (Kesling et al., 1958).

Bolbiprimitia Kay, 1940 [*Halliella fissurella Ur-
rRicH & BassLer, 1923]. Resembling Halliclla in
form but with S: developed into thin, clongate
deep sulcus, smooth ridge at free borders, surface
reticulate; female with ventral-median pouch. U.
Sil., E.NLAm. Fia, 49,3, *B. fissurella (Urricn
& Bassuer), Tonoloway Ls., USA (W.Va.); 3a,
& RV lat, x40; 3be, 9 RV lat, vent, X33
(Kesling, 1957).

Cornikloedenia Henvincsmoryn, 1954 [ *Drepanel-
lina ventralis ULricn & Bassver, 1923]. Trilobate,
with a posteroventral alate projection. M.Sil.-U.
Sil., NE.N.Am. Fic, 50,5, *C, ventralis, M.S1l.,
USA(Md.); & RV (holotype) lat, X30 (Berdan,
n). [BErban].

Ctenobolbinella Kummerow, 1953 [*C. carinatal.
Large prominent knob surrounded by furrow in
dorsal half of valve, slightly in front of middle;
female with lens-shaped, elongate pouch in antero-
ventral area. M.Dev., Eu.(Ger.). Fia. 52,3, *¢C.
carinata; 9 RV lat, X30 (Kummerow, 1953).

Dibolbina UrLricH & Bassner, 1923 [*D. eristatal.
Somewhat like Enrychilina with wide frill around
free margins but strongly dimorphic; small central
node with adjoining arcuate sulcus, generally most
prominent behind ity narrow ridge may be de-
veloped from near posterodorsal margin to median-
ventral arca parallel to proximal margin of frill;
females with well-developed anteroventral pouch,
U.sid., ENAm-NW.Eu Fra. 492ab. *D.
eristata, Tonoloway Ls., USA (W.Va.); 2ab, &
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LV lat, € LV lat, X27 (Kesling, 1951).
Fi, 492¢-e. D. steusloffi (Krausit), Ludlov.,

Gotl; 2¢-e, & RV lat, 9 RV lat, vent, X30
(Kesling, 1957).

Dolichoscapha  Kesiine &  Ewnvens, 1958 [*D.
escharota]. Only female carapace known, hinge
line long and straight; walves nonsulcate, velate
ridge extending to cach corner; surface reticulate
except for central smooth spot. Brood pouch ven-
tral, elongate. M.Si., N.Am. Fic. 51,3, D.
escharota, Schooleraft Dol., USA (Mich.); § LV
(holotype) lat, %57 (Kesling, 1958).

Drepanellina Urricn & Bassier, 1923 [*D. darki].
Carapace with submarginal, distinct ventral Jobe
parallel to free margins; L: and La strongly devel-
oped into elongate lobes which may extend above
dorsum; females with anteroventral portion  of
marginal ridge inflated and Ly and Ly tending to
merge with marginal ridge. M.Sil., EN.Am,——
Fics. 26, 50,4, 52,5. *D. clarki, Clinton., USA
(Md.-Pa.); 26, serial transv. secs., § LV: 504a.b,
d LV (syntype) lat, 2 RV (syntype) lat, X15
(Berdan, n); 52, 5a.b, @ RV lat,, & RV lat, X15
(Ulrich & Bassler, 1923). [ LEvinson |,

?Halliella Urric, 1891 [*H. retifera; SD MuLer,
1892, Straight-backed, with coarsely reticulate sur-
face; S: prominent, posterior lobe larger than an-
terior; velate, dimorphic. [Characters poorly
known; possibly the holotype is a male representa-
tive of Beyrielia lyont ULricn.] M.Der., USA(Ky.).
| ScorT. ]

Hibbardia Kestang, 1953 [*Amphissites lacrimosus
Swartz & Orier, 1948]. Bilobate, with short frill
around free border and marginal ridge around free
edge: subcentral pit at ventral end of shallow
sulcus  (S2); surface  reticulate.  Female with
cruminal pouch in posteroventral portion of ecach
valve. M.Der., EXN.Am. Fic. 274, 51,1. *H.
lacrimosa (Swartz & Orier), Ludlowyille F., USA
(N.Y.); 274, transv. sec. 9 carapace, enlarged;
51,0a-c, & RV lat,, § RV lar, vent,, X21; 51,14,
Q@ carapace transy. sec. showing pouches, %33
(Kesling, 1957).

Kloedenia Jowes & Houw, 1886 | *Beyrichia wilchen-
stana Jones, 1855]. Trilobate, $i shorter than or
cqual to 8, both well developed but usually re-
stricted to dorsal half of valves; L; and Ls smooth-
ly rounded and united ventrally, without trans-
verse furrows; Ls small, globular or subovate; free
border with narrow ridge; surface pustulose, reti-
culate or smooth., Females with large, well-defined
pouch in anteroventral area but comprising ex-
tension of ventral lobe not distinetly separated from
body of valve. M.Ord.-U.Dev,, N.Am.-Eu. Fia.
53 la-f. *K. wilchensiana, U.SIl, (from DPleist,
drift), Ger.; laf, & LV (hypotvpe) lat., slightly
inclined vent.,, X20; le-f, @ RV (hypotype) lat.,
dors., vent., post.,, X 20 (Kesling & Wagner, 1956).

Fic. 53.1g-i. K. sussexensis (Werrer), U.Sil.

(Decker Ls), USA (MN.J); lg, & LWV lav:; 1hy,




3¢ Bolbiprimitia Bolbineossia

Fic. 49. Beyrichiidae (p. 0114),
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@ RV lat, post,; all X17 (Swartz & Whitmore,
1956]. Fia. 52,1. K. normalis ULnica & Bass-
LER, Sil., USA(Md.); la-c, @ LV lat., @ LV lat,
& RV lat, x30 (Ulrich & Bassler, 1923).
| LEviNson-BERDAN].

Kyamodes Jowes, 1888 [*K. awhidborner| [ =Kyam-
modes ULricn & Basscer, 1908]. Quadrilobate or
trilobate, Ly may be small; lobes tend to project
above hinge line; sulcl confined to dorsal half of
carapace; LV  conspicuously overreaching RV
on ventral margin; surface smooth. Female un-

Welleria

Drepanellina

Crustacea—Ostracoda

known in type species but in others assigned to
genus large pouch observed in anteroventral area.
M.Si.-M.Dev., Eu.-N.Am. Fis. 50,2, *K.
whidbornei, Dev., Eng.; 2a-e, ' $ carapace R, L,
dors., vent., post., X 20 (Jones, 1888). Fia. 51,
4. K. tricornis (Urricit & Bassier), U.Sil. (Mc-
Kenzie F.), USA (Md.); 4,5, 3 LV lat, 9 LV
lat.,, %19 (Kesling, [951). Fic. 52,4. K. kie-
sowi (Krause), Sil. (from drift), Ger.; @ LV lat,
20 (Ulrich & Bassler, 1923). [Levinson-Berpax.]
Lophokloedenia Swartz & WriTnmore, 1956 [*Bey-

—

Cornikloedenia

Fic. 50. Beyrichiidae (p. 0114-0122).
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richia manliensis WeLLER, 1903]. Like Kloedenia
but Li extending backward along dorsal margin
as indistinct crest that passes above Ls and ends
in low node at dorsal end of Sa; pouch well de-
fined, anteroventral in position. Surface reticulate
or pustulose. L.Der., N.Am. Fic. 54,2d-g. *L.

manliensis, Manlius Ls, USA (N.J.); 2de, &

1d Hibbardia

—_—

Dolichoscapha

Kyamodes

0117

LV (holotype) lat., dors., X17, X22; 2f, & RV
lat., X 17; 2g, @ LV lat.,, X17 (Swartz & WoHIT-
morEg, 1956). Fic. 54,2a-c. L. kummeli (WrL-
LER), Manlius Ls., USA (N.J.); 22, & LV lat,
X17; 2be, 9 RV lat, post, XI5 (Swartz &
Whitmore, 1956). [Berpan.]

Mesomphalus Urricn & Basser, 1913 [*M. hart-

5c

Phlyctiscapha

Fi. 51. Beyrichiidae (p. 0114-0122).



o118

leyi.] [=Mezomphalus Zasperova, 1952]. Sub-
quadrate elongate; La poorly defined, §: suppressed
and S: confined to dorsal half of valve, arcuate;
fissus on Ly extending on ventral side of Si; pouch
clongate, occupying most of ventral border; surface
granulose or punctate or both. L.Dev., EN.Am.
Fie, 52,7, *M. hartleyi, USA(Md.); 7a,b, § LV
lat., & LV lat, %20 (Ulrich & Bassler, 1923).
Myomphalus Swartz & Warrmore, 1956 [*M.
dorsinodosts Swarrz & Wurrmorg, 1956]. Bino-
dose, 51 obsolete, Lz a small node below dorsal

—_-—

Drepanellina

Crustacea—Ostracoda

margin, Sz weak and narrow, La broad, with small
node or spine developed near dorsal end of Ss; sur-
face smooth or obscurely granulose. Females with
anteroventral pouch which is poorly defined dor-
sally, L.Dep., N.AmM.——VF16, 53,3, *M. dorsinodao-
sus, Manlius Ls., USA (N.J-N.Y.); Ja, & LV
(syntype) lat, X25; 35, @ RV (syntype) lat,
X25 (Swartz & Whitmore, 1956). [Berban.]
Phlyctiscapha Kesuing, 1933 [*P. rockportensis).
Large, smooth, tumid, dorsal-median portion of
cach valve extending above hinge line as a hump;

—

Mesomphalus

Fic. 52. Beyrichiidae (p. 0114-0122).
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Welleriopsis
3a

Myomphalus

Fic. 53. Beyrichiidae (p. 0116-0122).
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direction  of overlap variable, marginal ridge @ carapace, transv. sec., enlarged (Kesling, 1953);
around free edge, small velate ridge parallel to 51,56-¢, & RV lat, @ RV lat, vent, %22 (Kes-
marginal ridge. Female with pouch in ventral or ling, 1957).

posteroventral area, posterior part of pouch con-  Pseudobeyrichia Swartz & Whirnmore, 1956 |*P.
fluent with rest of valve. M.Dep., N.Am. Fias. perornata). Trilobate, with L. large, elevated sub-

27B, 51,5. *P. rockportensis, USA (Mich.); 278, globular, subcentral; L, and Ls lower and nearly

Saccarchites

Fic. 54. Beyrichiidae (p. Q118-0122).
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cqual; S¢ shallow, S» well developed, fissus ab-
sent; pouch large, anteroventral, involving most
of L, and not clearly separated from it; surface
reticulate to pustulose.  Hinge line intrenched,
lateral surface separated from ventral region by
angulation or elevated rim that 15 roughly parallel
to free margin. U.S4., ?L.Der., N.Am. Fic.
56,2. *P. perovnata, L.Dev., USA (N.L); Zab,
& LV (holotype) lat, 2 LV lat, X45 (Swartz
and Whitmore, 1956). [BErpax. |

?Saccarchites Swartz & Wmirmore, 1956 [ *5. sac-
cedaris]. Lobes and sulci suppressed, surface smoath

Mastigobolbina

0121

with scattered punctae. Females with poorly de-
fined pouch 1n anteroventral position overhang-
ing narrow brim, L.Dep., N.Am. Fic. 54,3, *5.
sacerdaris, Manlius Ls., USA (N.Y.): Ja, & RV
(syntype) lat, 36, 2 LV (syntype) lat, x20
(Swartz & Whitmore, 1956). [Berpax. |

Treposella Urricn & Bassier, 1908 [*Beyrichiu
fyoni Urricw, 1891, Small rounded node in
anteromedian area with clongate node in postero-
median area, nodes separated by distnct sulcus:
low ventral ridge becoming obscure toward {ront
and rear; with short frill on free margins; sur-

Fic. 55, Zygobolbidae (p. 0122-0123).
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face coarsely reticulate. Female with ovate pouch
centrally located on ventral border. M.Dewv., N.Am.
Fic. 51, 2a-c. *T. lyoni {ULrich), Jeffersonville
Ls., USA (Ky.Ind.); 2a-¢, & RV lat, @ RV lar,
vent.,, X21 (Kesling, 1957).——Fic, 51,24-f. T.
stellata Wesuing, Centerfield Ls,, USA (N.Y.):
2d-f, & RV lat,, § RV lat, vent., X20 (Kesling,
1957}, [According to Brrpan, Kozlowshiella Phi-
ByL (1953), is closely related to Treposella and
appropriately is assignable to the Beyrichiidae, It is
here included in Palaeocopida of uncertain sub-
order and family.—Moore. |

?Tribolbina Latuam, 1932 [*T. carmegiei]. Large
with 2 long sulci, one extending from antero-
dorsal margin almost to ventromedian  border,
other from slightly behind dorsomedian area to
join first at ventromedian area, sulci together
forming distinct “V"'; knoblike lobe may be de-
veloped between the sulch near the anterodorsal
margin. Female with clongate pouch in antero-
ventral area. L.Carb.-L.Perm., N.Am.-Eu.

Welleria ULnicn & DBassver, 1923 [*W. obligua].
Trilobate, §1 and 8 shallow, short; lobes low; sur-
face smooth in type species. Females with ill-
defined pouch that consists merely of ventral
swelling., U.Sid-M.Dev., NE. N.Am.-?Eu. Fios.
50,1, 52,6, *W. obligua, U.Sil.(Tonoloway F.), USA
(W.Va); 30,4ab, & and @ RV (syntypes) lac,
*% 15 (Berdan, n); 52,6a,6, & RV lat, @ RV lat,
w15; 52,6cd, § LV lat,, & RV lat, %15 (Ulrich
& Bassler, 1923). [ BErDaN. |

Welleriopsis Swarrz & Wuirsmore, 1956 [*W. di-
plocystudis ], Trilobate, $1 and S: tending to unite
on dorsal side of Le, which does not reach dorsal
margin; marginal rim narrow; surface smooth, or

Dimorphic pouch e¢x-

finely punctate-reticulose.
tending from anteroventral to posteroventral part
of valve, fairly well defined dorsally and indented
below Lo, U.Si-L.Der., N.Am. Fra. 53.2ab.
YW diplocystulis, LDey., (Manlius Ls.), USA
(N.J.); 2a, & RV (syntype) lat, X35; 26, 9
LV (syntype) lat, %30 (Sohn, n). Fie. 53,
2e-e. W. jerseyensis (Werner), U.Sil. (Decker
Ls.), USA (N.J.); 2e-e, LV (holotype) lat., vent.,
post., X 20 (Sohn, n). [Berpan.]

Zygobeyrichia Urrich, 1916 [*Z, apicalis]. Trilo-
bate, L separated from Lz and La by shallow ven-
tral extension of 5i; surface reticulate. Pouch large,
anteroventral, U.Si.-L.Der., WE. N.Am.-Eu.
Fros, 50,3, 52,2, *Z. apicalis, L.Dev., USA (Mc.):
30,32, & RV {topotype) lat, X15: 50,36, @ LV
(topotype) lat, X 15 (Berdan, n); 52,246, 2 LV
lat.. & LV lat, 315 (Ulnch & Bassler, 1923).
Fic, 54,1, Z. barretti (WerLner), U.Sil. (Decker
Ls.), USA (N..); Ta-d, & carapace (holotype) L,
R, vent., post, X235 (Swartz & Whitmore, 1956).
| BErDan. |

Crustacea—Ostracoda

Family ZYGOBOLBIDAE Ulrich &
Bassler, 1923
[=Modellinae Zasrrvova, 1952 [Materials for this family
prepared by Jean Beupar, United States Geolopgical Survey]

Shape semielliptical, dorsum straight,
cardinal angles distinct; median sulcus deep
and conspicuous; L; suppressed or attenuate,
L, and Lj tending to unite ventrally, raised
above other lobes so that general appearance
of carapace is commonly bilobate, less com-
monly trilobate, or quadrilobate; free mar-
gins bordered by rim which is a ventrally
directed flexure of shell. Dimorphism shown
by anteroventral or ventral pouch. Hinge
simple, muscle scar unknown. ?M.Ord.-?L.

Sil., M.Sil., ?Dev.

Zygobolba UrricH & Bassuer, 1923 | *Beyrichia
decora Briiuines, 1866]. L» and La narrow, form-
ing a prominent U- or V-shaped ridge; surface
smooth, finely punctate, or reticulate, ?Ord., M.
Sil., PDew.

Z. (Zygobolba). Pouch large, oval, situated an-
teroventrally. ?Ord., M.Sid., ?Dev., N. N.AmM-N,
Eu. Fic. 55,1, *Z. (Z.) decora (BiriNes),
M.Sil., Cang Ia, & RV (twpotype) lat, XI15;
16, @ LV lat, X 15 (Berdan, n}).

Z. (Zygobolbina) UrricH & BassLer, 1923 |[*Zy-
gobolbing conradi UrricH & Bassier, 1923,
Pouch bilobed, anteroventral in position, anterior
part subglobular, divided by shallow sulcus from
posterior part, which is a low swelling. M.Sil.,
NE. N.Am. Fic. 55,4, *Z. (Z.) conradi (Ur-
ricH & Bassier), USA (Md.); 42, & LV (syn-
type) lat, x15; 45, @ LV (syntype) lat, X 15
{Berdan, n).

Z. (Zygosella) UrricH & DBassier, 1923 [*Zygo-
sella vallata Urmicn & BassLer, 1923]. Pouch
narrow and ridgelike, confined to anterior part
of carapace. M.Si., NE. N.Am. Fic. 53,3, *Z.
(Z.) vallata, USA(Md.-W.Va.}; 3a, & RV (holo-
type) lat, X 15; 34, @ RV lat, X 15 (Berdan, n).

Bonnemaia Uvrricu & Basster, 1923 [*B. celsal.
L: and Ly broad, sharply set off from surface of
valve by angular contact, Ly narrow (if present),
$§1 very narrow (if present); Ly in most species
with sigmoidally curved angular crest on its pos-
terior  side;  anteroventral pouch ovate, poorly
dehned  dorsally; surface smooth where known,
ornamentation of most species unknown, M.Sd.,
NE, N.Am. Tic. 55,6, *B. celsa, USA (Md.);
& LV lat, X 15 (Berdan, n}.

:Glymmatobolbina Harris, 1957 [*G. quadrata).
Subquadrate, valves equal; Sa prominent, 8 weak:
posterior portion of carapace broadly swollen, con-
nected ventrally below 8. to anterior lobe, Mono-
specific, [Resembles Plethobolbina.] M.Ord., USA
{Okla.). [ScotT.]

Mastigobolbina Urrica & Bassver, 1923 [*M. rypa].
Ly narrow, L. pyriform, typically produced ven-
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Pseudobeyrichia

2a

Fia. 56. Beyrichiidae, Drepanellidae (p. Q122-
0125).

trally and posteriorly as curved carina (“flagel-
lum"} that extends onto La, 8§ very narrow; pouch
large, subavate, in anterior part of valve; surface
smooth, reticulate, or pustulose. M .81, NE. N.Am,
Fios. 27, 55,5, *M. typa, USA (Md.); 55,5,
& RV (syntype) lat., X15; 55,56, @ RV lat,
%15 {Berdan, n}.

fPlethobolbina Urrick & Bassuer, 1923 [*P. fypi-
calis], Ia suppressed, L and La very large and
full, Ss only sulcus present, rim narrow and flat-
tened; pouch inconspicuous; anteroventral swelling,
Surface smooth or reticulate. M.S54., NE. N.Am.
Fic. 55,2. *P. typicalis, USA (Pa); & LV
(holotype) lat., X 15 (Berdan, n).

Family UNCERTAIN
*Gillatia Oprk, 1953 [*G. trimacria).  Straight-
backed, trilobate, with marginal rim, lobes not con-
nected yentrally, but broad swelling of valves occurs
on ventral side of sulei, L.S#., Austral.(Victoria).
[Scorr.]

Superfamily DREPANELLACEA
Ulrich & Bassler, 1923

[wom. transl, Poresova and Zawiwa, 1960 {ex Drepancllinac
Urnten & Bassuer, 1923)] [Diagnosis and discussion by H. W,
Scorr, University of linois]

0123

Carapace subquadrate to subrectangular,
with or without marginal rim; surface
smooth, pitted, or reticulate; one or more
nodes present, some species terminated by
spines; nodes rarely lobate; Sy poorly to
well defined; hingement by tongue and
groove; dimorphism unknown. M.Ord.-M,
Perm.

The Drepanellacea include very diverse
genera which upon first examination seem
to be unrelated. The marginal rim which
is so characteristic of Bollia and Ulrichia
might appear to be of major importance,
but when such forms as Paraechmina are
studied, we note that the marginal rim is
expressed in several ways. It may be com-
plete and prominent (e.g., P. spinosa Havrv),
more or less lobate (e.g., P. postica ULricn &
BassLer, or completely absent (e.g., many
Aechmina and all Richinidae). Gradations
in development of the marginal rim are such
that they cannot be used as a key to the
superfamily. The number and position of
nodes varies from the single dorsomedial
spinose node of Aechmina to the multino-
dose form of Cornigella. Comparison of a
smooth binodose, marginally rimmed Ul
richta with multunodose Cornigella might
lead to the conclusion that these forms were
entirely unrelated, whereas all gradations
actually may be found between number and
position of the nodes, degree of ornamenta-
tion, and strength of the marginal rim.
These gradations imply relationship, which,
in addition to absence of typical lobation or
any form of recognizable dimorphism, war-
rants the inclusion of all indicated families
in a single superfamily, the Drepanellacea.

The stratigraphic distribution of drepanel-
lacean genera is indicated graphically in
Figure 57.

Family DREPANELLIDAE Ulrich &
Bassler, 1923

{ram. fransl. Swanvz, 1936 (ex Drepancllinae Urrien &
Basseer, 1923)] [=Neodrepancllinae, Nodellinae Zaseerova,
1952; Depranellidae Howe, 1955] [Materials for this family
prepared by H, W, Scorr, University of Illinois, with additions
from Tvar Hessianp, University of Stockholm|

Carapace subquadrate to subrectangular;
hinge long, dorsum straight, cardinal angles
subequal and well defined; lateral surface
lobate or with nodose lobes, nodes com-

monly terminating as spines with one or



0124

more overreaching dorsum; surface smooth,
granular, pitted, or finely reticulate; mar-
ginal ridge or carina subparallel 1o free
margin, poorly developed posteriorly; valves

Crustacea—OQOstracoda

subequal. Hingement by simple tongue and
groove but unknown in some forms. Di-
morphism unknown. M.Ord.-U.Dev.

Drepanella Urricn, 1890 [pro Depranella Uvrricy,

Ord. Sil. Dev. | Miss. | Penn. | Perm.
1 BichilinaC | mm
2 MaratiaC | ==
3 ParenthotiaC | =
4 SaffordellaG | mm
5 ScofieldiaD |
6 Crescentilla F
7 Jonesella G
8 DrepanellaD
9  Parulrichia F
10 Pseudulrichia F
11 Bollia C
12 Ulrichia C
13 Aechmina B
14 Kinnekullea D
15 Jonesites C
16 Lindsayella B =1
17 WaldronitesB | 1N
18 Parcechmina B
19 Aechminaria B
20 Kirbyella E i
21 Bicornella A
22 Richina F
23 Sigynus B [z 24
24 Tetrastorthynx C =
25 Tmemolophus C ji==]
26 Xystinotus C =
27 Neodrepanella D
28  Aechminella A
29 Acantonodello D
30 Evlanovia A
31 Milanovskya A
32 Mauryella A

33 Beyrichiana A
34 Cornigella A

Fie. 57, Stratigraphic distribution of drepanellacean ostracode genera (Moore, n), Classification of the
genera in families is indicated by letter symbols (A—Aechminellidae, B—Acchminidae, C—Bollitdae, D—
Drepancllidae, E—Kirkbyellidae, F—Richinidae, G—Family Uncertain) and an accompanying alphabetical

list furnishes a cross reference to the serially arranged numbers on the diagram.,

Avantanadeilo—29
Aeehimina—13
Aechminaria—|9
Acchminella—218
Hevrickiana—33
Hichilina—I|
Hicarneila—21
Hollia—11
Cornigelfa—3id

Generie Names with

Creseentilla—a
Drepanelta—8
Evlanovia—30
Jonesella—7
Janesitei—I15
Kinnekullea—I14
Kirkbyella—20
Lindsayella—16
Muaratin—2

Index Numbers

Mauryella—32
Milanoprckya—31
Neodrepanetla—27
Puraechmina—I|§
Parenthatio—3
Parulrichia—9
FPreredulrichia—10
Richima—22

Saflordella—4
Seofieldia—S
Sigynas—23
Tetrastorthynx—24
Tmemaolophis—25
Llrichta—12
Waldronites—17
Xystinotns—26
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1890 (ICZN pend.) | [*Drepanclla crassinoda UL-
ricH, 1890], Subrectangular to subquadrate; dor-
sal border straight, cardinal angles subequal, well
defined; carinate rib subparallel to anterior and
ventral free margin, terminating anterodorsally as
spine  which overreaches dorsal margin, promi-
nent spine at posterodorsal cardinal position; cari-
nate ridge and  posterodorsal spine  representing
external ornamental features not reflected in-
ternally: 2 prominent lobes in dorsomedial area
separated by Su, lobes smooth ar marked by small
sccondary spines, which may terminate dorsally
in a spine; surface smooth, granular, or pitted:
valves subequal; no velum or subcarinate ridges
known. Hingement in RV consisting of long
straight grroove, corresponding bar presumed  to
exist in LV; dimorphism unknown, M.Ord.-1.5i.,
N.Am. Fic. 59.0. *D. crassinoda (Urricn),
M.Ord. (Stones River F.), USA(Ky.); Ta,b, RV lat,,
nt., ¥ 40 (Scott, n).

Acantonodella Zasrriova, 1952 [*A. terciocornita)

| =dAcanthodells  Hower, 1955]. Amplete or
slightly postplete, with shallow sulcal depression
between presuleal node and  postsulcal oblique
lengthened elevation, another dorsal elevation ex-
tending conformingly behind this one; adventral
structure developed as ridge extending along en-
tire free margin (anterior end may form knob
dorsally). reported,  Surface
pitted. Closely similar to Drepanella, U.Dev., Fu.
{USSR). Fic. 58,3, * A, terciocornuta; Jab, RV
tholotype) lat., dors,, %50 (Zaspelova, 1952).
| Hessano. |

Dimorphism  not

‘Kinnekullea Hrnwivosmoen, 1948 [*K. waerni].
Straight dorsal margin; ends and ventral margin
broadly rounded; arcuate ridge extending sub-
parallel to anterior margin and in some specimens
extending backward along ventral margin, ridge
may project dorsally as spine or terminate in low
node; rib tends to merge ventrally into smooth,
reticulate, or pitted valve surface; no adventral
structure; dimorphism unknown, [The sigmoid
lobe is believed o be an external feature, not re-
flected interiorly. The genus cannot belong to the
Bollndae or Richinidac because in these familics
the lobes are reflected internally; also, it lacks the
marginal rim of the  bolluds. This form mav
represent an instar stage of some drepanellid. —
Scorr.] U.Ord., Eu. (Swed.). Fic. 584, *K.
waerni; LV lat,, %28 (Henningsmoen, 1948).

Neodrepanella Zasrrvova, 1952 [*Drepanella tri-
Baraviva, 1941] | =Tetracornella  Zas-
pELova, 1952]. Anterodorsal quarter bearing 3
dorsally directed spines and rounded node; velate
structure  present, complete or  incomplete  pos-

cornLs

teriorly and merging or not merging with antero-
dorsal spine; no posteroventral spine. Surface reti-
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culate, M.Dew.-U.Dev., Eu, Fig. 58,2, *N. tri-
cornts  (Baraviva), UDev., Russia; Zab, RV
(neotype) lat., dors, X507 Zed, LV (paratype)
lat,, dors,, x50; 2ef, RV (paratype), lat, ant,
K70 (Zaspelova, 1952).

Nodella Zasrevova, 1952 [*N. seinordensis|.
Valves with 4 spinose dorsal lobes, anterior 3 being
joined ventrally but posterior separated from others
by sulcus; posteroventral spine may be present;
velate structure present or absent. Muscle scar de-
fined as small rounded node below median lobe,
Surface stooth, U.Der., Eu, (Russia). Fic, 56,1,
*N. svinordensis; lab, RV (holotype), lat, dors.,
*50; Ted, LV (paratype) lat, dors; lef, LV
(paratype) lat, dors; all X530 (Zaspelova, 1952).

Scofieldia Urrice & Bassier, 1908 [ *Drepancila
bilateralis. Urricn, 18941, Like Drepanella b
marginal ridge broader, dorsomedial node (La)
smaller, and 8 and 8¢ merge at base of fa. M.
Ord., NLAm, Fra. 58,1, #8. bilateralis (Urricn),
Decorah Sh., USA (Minn.); lab, LV lat, int,
20 (]. R, Cornell, n).

Family AECHMINELLIDAE Sohn,
n. fam.

[ Materials for this family prepared by 1. G, Sour, Uniced
States Geological Survey |

Small, straight-backed, lobate or nodose,
with some or all lobes terminating in spines;
overlap slight; surface reticulate, pitted, or
smooth; free margins smooth. Hinge ridge-
and-groove type. L.Dev-M Perm.

Acchminella Harvrow, 1933 [*A4.  truspinosa)
[=Balantoides Money, 1935: Boursella Turwin,
19391, Quadrilobed or trilobed with  posterior

spine, sulci vertical. M.Dey.-L.Penn., N.Am.——
Fic. 60,1. *4. trispinosa, Penn., USA (Okla.);
Tab, LY (holotype) dors., lat, 60 (Sohn, n).

Beyrichiana  Keiisrr, 1933 [*B. permiaia|
| =?Mammuoides DBraveiern, 19357, Bilobed in
dorsal half, with posterolateral spine or node on
C.'—ICI] \"Ell\"l_‘; (liﬁcrs {rf)n.'l AC{'I'{!???EH{.'IJ({ in ]'rl(:k (J‘f
distinct U Miss-L.Perm., N.AmM. Fra.
6003, B. ? mammilata, Penn., Okla. (type species
of Mammoides); RV (holotype) lat, 330 (Sohn,
n.

suleus,

|*B. wi-
having 2

Bicornella Converr & Couskrey, 1934
cornis|. Differs from  Beyrichiana in
backwardly pointed spined lobes in dorsal half.
L.Dev., N.Am. Fia. 60,2, *B. tricornis, USA
(Okla.}; 2ab, LV lat, dors., %120 (Sohn, n).

Cornigella Warrhin, 1930 [*C. minnta (="*Bey-
richia tuberculospinosa Jowes & Kmxey, 1880,
Subhemicircular valves with single upward point-
ing large spine near dorsal margin, surface with
scattered small nodes. U.Miss.-M.Perm., Fu,, USA.
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Evlanavia Ecorov, 1950 [*E. tichenovitchi]. Differs Fic. 60,3. *E. tichonovitchi; 3a, & RV lau;
from Beyrichiana in absence of posterior spine and 3be, @ RV (holotype) lat, dors.; all X45
in having 2 nodes near ventral margin, one sub- (Egorov, 1950).
central, other anteroventral. U.Der., Eu. (Russia).,  Mauryella Urricnr & Basscer, 1923 [*M. mam-

Scofieldia b . e

Kinnekullea

Neodrepanella

Fic. 58. Drepanellidae (p. 0125).
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Drepanella

Fic. 59. Drepanellidae (p. 0125).

milata] |=Verrucosella Crones & Gavrr, 1938;
Verrucolsella Neave, 1950]. Rounded nodes super-
posed on reticulated valve. Miss., N.Am.

?Milanovskya Ecorov, 1950 [*M. bicornis]. Back-
ward-pointing spines below dorsal margin near
cach end. U.Dev., Eu. (Russia). Fra. 60,4, *M.
bicornis; 4ab, @ LV (holotype) lat, dors.;
4ed, & LV lat., dors.; all X45 (Egorov, 19507,

Family AECHMINIDAE Bouéek, 1936

[nom, transl. Swarrz, 1936 (Oct.} (ex Aechmininae Boufek,
1936) (July)] [Materials for this family prepared by S. A,
Levivsow, Humble Odl & Refining Company

Straight-hinged with distinct spine; base
of spine in dorsal-median area. Commonly
with rounded pit variously located adjacent
to base of spine; marginal ridge or mar-
ginal spines or papillae present in some
species. M.Ord -M .Miss.

Aechmina Jones & Howr, 1869 [*A. cuspidata).
Simple, with distinet dorsal-median spine, com-
monly with marginal spines or papillae. M.Ord.-
MMiss., N.AmM.-NW.Eu.-Austral. Fic. 61,1,
*A. cuspidata, Sil.(Wenlock.), Eng.; LV lat.,
%25 (Jones & Holl). Fic, 61,4, A. sp. cf. A.
cuspidata, Dev.(Helderberg.), USA (Md.); RV
lat., X 60 (Boudek, 1936).

Aechminaria Corvirn & WirLianmson, 1936 [#4.
nodosa]. Like Aechmina but with distinct rounde:l
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pit at anteroventral side of base of spine. M.Sil.-
M.Dev., N.Am. Fic. 61,5, A. robusta, M.5il.
(Waldron), USA (Ind.); RV lat, x25 (Coryell &
Williamson, 1936).

Lindsayella Coryeri & WiLLiamson, 1936 [*L.
rugosa), Like Waldronites but without submar-
ginal ridge. M.5i., N.Am. Fic. 61,2. *L. ru-
gosa, Waldron Sh., USA (Ind.); RV lat, x40
(Coryell & Williamson, 1936).

Paraechmina UrricH & Bassier, 1923 [*Cytherina
spinosa Harr, 1852 (mon Reuss, 1846; ICZN
pend.)]. Like Aechminaria but with well-defined
marginal ridge, M.Sil.-L.Dey., N.Am. Fie. 61,
7. *P. spinosa (Havr), M.Sil,, USA (N.Y.); LV
lat., %45 (Hall, 1852).

Sigynus Krsuive, 1953 [*S. dictyotus]. Small pit
ventral to base of dorsomedian spine, surface
reticulate.  M.Der., N.Am. Fic, 616, *S.
dictyotus, Arkona, Can. (Ont); RV lat, X60
(Kesling, 1953).

Waldronites CorveLr & WiLLiamson, 1942 [pro
Cornudina CorveLL & WinLiamson, 1936 (non
Coxrap, 1853)] [*Cornwulina bispinosa CorveLr
& Wirniamson, 1936]. Like Aechmina but with
submarginal ridge from mid-pesterior to anterior
cardinal angle where it terminates in small spine;
irregular crescent-shaped ridge connecting major
spine with anterodorsal spine. M.Sil., N.Am.—-
Fic. 61,3, *W. bispinosa (CorviLL & WiLLiaM-
son), Waldron Sh., USA (Ind.); RV lat, x25
(Coryell & Williamson, 1936).

Family BOLLIIDAE Boudek, 1936

[nom. transl. Scorr & Wawwricnr, herein {ex Bolliinae
Boudek, 1936)] [=Ulrichiinae Scumwr, 1941] [Marterials for
this family prepared by H. W. Scovr, University of linais,
and Joun Wamwewerrr, Shell Odl Co., with same additions
by Ivar Hessiane, University of Stockholm, as recorded]

Carapace subquadrate to subrectangular;
hinge long, cardinal angles subequal and
well defined; lateral surface distinguished
by presence of 2 dorsomedial nodes which
are separate or joined ventrally to form U-
shaped lobe, area between nodes represent-
ing Sg; distinct marginal rim (pseudo-
velum) extending around all or a portion
of free margin; lateral surface of valves
(other than lobes and marginal rim) flat
to inflated and smooth to coarsely reticulate,
pitted or granulose; valves subequal. Hinge-
ment by tongue and groove. Dimorphism
unknown (except in Bichilina). [Dis
tinguished from the Richinidae mainly
by presence of a marginal rim.| M.Ord--
M.Dev,
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Bollia Jowes & Howr, 1886 [*B. uniflexa; SD S.A.
MivLer, 1892 (fide Wartinx, 1948) ). Dorsal mar-
gin straight, long; cardinal angles distinet, sub-
equal; marginal rim  well  dehned, extending
around entire free margin, rarely inconspicuous
in posterodorsal area; 2 dorsomedial lobes con-
nectedd ventrally to form a U-shaped lobe sur-
rounding Ss, surfuce within marginal ridge and
exclusive of lobes nearly flat or gently convex
and orpamented with pits, puncta, or reticula,
M.Ord -1..Der., Fu.-N.Am, Frc. 62,1. *B. uni-
fexa, M.Sil., Eng.; lab, carapace R, dors.,, x15
(Jones & Holl, 1886). Fia. 62,2, B. ungula
Jowgs, L.Dev, (Onondaga 1), USA (Pa.); LV lat,
25 (Swartz & Swan, 1941). Fic. 62,5, B.
sthaeguate Urricn, M.Ord. (Decorah Sh.}, USA

Milanovskya

Crustacea—Ostracoda

(Minn.); Jab, LV lat, RV lat, x45 (J. R, Cor-
nell, n.).

?Bichilina Sarv, 1959 [recorded by Sarv as Brehilina
NEckata, in coll] [*B. prima Sarv, 1959 (de-
scribed as B. prima Neckaga, in coll.)|. Amplete
or preplete, equivalved, monosulcate; suleus deep
and subcircular in outline, surrounded by horseshoe-
shaped ridge; dorsal plica present, surface smooth
or tuberculate.  Dimorphic, adventral structure
developed as more or less wide flange along entire
free margin, of equal width and slightly concave
or wider and somewhat convex in anteroventral
part. M.Ord., NW.Eu. Fie. 62,9, *B. prima,

Est.; 9a,6, RV (holotype) (tecnomorph) lat., and
RV (heteromorph) int., x33 (Sarv, 1959). [Hess-
Lanp] [Classed by Scorr in Bolliidae but in opin-

Fic. 60. Aechminellidae (p. Q126-0127).
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ion of Hesstanp probably belongs in Tvaerenelli-
dae.]

Jonesites Corverr, 1930 [pro Placentula Jowes &
Hovw, 1886 (mon Lamarck, 1822)] [*Primitia
cxcavata Jowes & Hovrv, 1869] [=?Placenteila
Wirson, 1935]. Subovate, cardinal angles obtuse;
dorsal margin straight or in some specimens con-
vex, marginal ridge parallel to free margin and
continuing around dorsal border; thickened dorsal
rim may rise above hinge line; S: defined by a
raised U-shaped ridge that is continuous with
marginal rim; anterior arm of ridge may be thick-
ened to form a node but in some species ventral
part of this ridge may be missing, Surface within
marginal ridge (except ridge bounding S:) de-
pressed, reticulate. U.Ord.-M.Sil., Eu.-N.Am.
Fic. 62,14. *Jonesites primitia excavata (JoNes &

Sigynus
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Hovrw), M.Sil. (Woolhope Ls.), Eng.; LV, X444
(H. N. Coryell, 1930).

Maratia Kay, 1940 [*M. mara]. Small, subovate,
valves subequal; dorsal margin straight, ventral
broadly convex: Si, Su Sa present, all confined to
dorsal hall of valves, Ly, L, Ls, and L. dis-
tinguished, L and L tending 1o fade ventrally
into gencral shell surface, Le smaller than La,
adventral bend (Umbiegungshante) sharp, form-
ing broad venter; surface coarsely pitted to punc-
tate; 8s, Lo, and La reflected internally more
strongly than other sulci and lobes. |Like Ulrichia
but lacks sharp marginal rim and sulci, and lobes
more numerous.] M.Ord., N.Am. Fie. 62,7,
*M. mara, M.Ord. (Decorah Sh.), USA (Minn.);
7a-c, RV lat., LV lat., int.,, X50 (]. R. Cornell, n).
?Parenthatia Kay, 1940 [*Moorea punctata ULricn

Aechminaria

Paraechmina

Fic. 61. Aechminidae (p. 0127).
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Bollia

Ulrichia

Ulrichia e

9b Bichilina

Xystinotus Jonesites Parenthatia

Fic. 62. Bolludae (p. 0128-0131).
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1894]. Small, valves subequal, hinge long and
straight; cardinal angles poorly defined, anterior
commonly more obtuse; marginal rim sharply
defined along anterior and posterior margins, less
well developed at mid-venter; Sz indistinct or
well defined, when present dividing valve into 2
gently swollen lobes which merge ventrally into
general surface of shell, lobes joined to form
broad U™ poorly defined at base; lobes separated
from anterior and posterior marginal rims by
shallow depressions; surface finely reticulate. [P.
punctata probably represents a young instar, Sa
and the “U"-lobe being undeveloped. Specimens
of P. camerata found associated with P. punctata
seern to represent adults. Parenthatia may belong
to the Leperditellidae, but the presence of a mar-
ginal rim and the subequality of the valves are
closer to the Bolliidae. In ventral view the mar-
ginal rim produces the typical wide, flat to gently
concave, surface common to the bolliids.] M.Ord.,
N.AmM. Fic. 62,10, *P. punctara (Ulrich), M.
Ord, (Decorah Sh.), USA (Minn.); I0ad, LV
lat., RV int,, x50 (J. R. Cornell, n). Fic. 62,
11, P, camerata Kavy, M.Ord, (Decorah Sh.), USA
(Minn.); Ila-¢, RV lat,, LV lat, int,, X50 (J. R
Cornell, n.).

Tetrastorthynx  Kesuine, 1953 [*T. diabolicus].
Like Tmemolophus but dorsomedial nodes widely
spaced and considerably more distinet; surface
reported to be highly granulose; original surface
mayv have been finely reticulate. Dimorphism un-
known, M.Dev., N.Am. Fic, 62,8. *T. diaboli-
cuts, Arkona Sh., Can. (Ont.); 8a-¢, RV lat, cara-
pace dors., carapace (holotype) dors., X42 (Kes-
ling, 1953).

Tmemolophus Kesuivg, 1953 [*T. margarotus].

Like Ulrichia but dorsal nodes more lobelike,
with distinct 1intervening sulcus; velate structure
paralleling  ventral free margin only, marginal
costa somelimes present in some species; postera-
ventral margin more truncate; like Boflta but lacks
ventral connection to dorsal nodes. [ The subequal
size of the nodes and their dorsomedial position
exclude this genus from the Hollinidae.] M.Dev.,
N.Am. Fia. 62,4, *T. margavotns, Arkona Sh.,
Can, (Ont.}; 4a, carapace (holotype) R, X68;
4b ¢, carapace R, vent.,, X 30 (Kesling, 1953,

Ulrichia Jowes, 1890 [*U. comradr] [=7?Warthinia
1939;  PLimbatula  ZaspELova, 19527,
Small, surface reticulate; with 2 prominent dorso-
medial  nodes; distinet.  [Like
Bolita except that dersomedial lobes are not united
ventrally: they extend slightly above the
dorsal margin. | M.Ord.-M.Des., cosmop. Fia.
62,5, *U. conradi, M.Dev.(Bell Sh.}, USA (Mich.);
Sa,b, RV lat, LV lat., x40 (Kesling, 1952); M.
Dev.(Hamilton Gr.), USA (N.Y.), 5ed, vent
dors,, XA40 (Scotr, n.). Fie. 62,6. U. nodosa

SPIVEY,
marginal  rim

may
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(UrricH), (type species of Warthinia), U.Ord.
(Maquoketa F.), USA (lowa); 6a,b, RV lat., dors,,
%35 (]. H. Burr, Jr., n).

Xystinotus Kesvine, 1953 [*X. wrightorum]. Like
Ulrichia but without pronounced nodes; lateral
surface reticulate, dorsal part of each valve smooth;
with marginal costa or row of minute tubercles.
M.Dev., N.Am. Fio, 62,12, *X. wrightorum,
Arkona Sh., Can. (Ont.); 12a,b, carapace (holo-
type) R, carapace {paratype) L, X068 (Kesling,
1953 ). Fio. 62,13, X. subnodatus (TurRNER),
Arkona Sh., Can. (Ont.); carapace R, X 68 (Kes-
ling, 1953).

Family KIRKBYELLIDAE Sohn, n. fam.
[Materials for this family prepared by 1. G, Sown, United
States Geological Survey]

Subquadrate, small essentially equivalved,
reticulated, sulcate, with distinct to subdued
subventral horizontal lobe that terminates
in posterior spine, and with or without one
marginal rim. Narrow ridge-and-groove
hingement with minute terminal teeth. M.
Sil-M.Penn., ?U .Penn.

Kirkbyella Coryverr & Boorn, 1933 [*K. typal.
Horizontal lobe with backward-pointing spine be-
low sulcus. M.S#.-M.Penn., ?U.Penn., N.Am.
Fic. 63,1, *K. typa, ?Penn., USA (Tex.): la-r,
RV (holotype) lat., int., dors., X 60 (Sohn, n).

Family RICHINIDAE Scott, n. fam.

[Materials for this family prepared by H. W. Scorr, Uni-
versity of Illinois, with additions by Ivan Hesstawp, Univer-
sity of Stockholm|

Subovate, with 2 well-defined to some-
what obscure dorsomedial nodes, So separat-
ing nodes; hinge shorter than greatest
length, cardinal angles indistinet; surface
smooth to reticulate; marginal rim lacking;
dimorphism unknown. M.Ord -U.Dev.

The Richinidac represent a rare and
poorly known group of Ordovician to
Devonian ostracodes. They differ from
other families of the Drepanellacea in lack
of a marginal rim and the ill-defined nature
of the cardinal corners. The surface of most
described species is recorded as smooth, but
this may be a matter of preservation. Faint
sculpturing of a reticulate nature has been
reported on Richina and others. Study of
more material may show that this group
definitely belongs to the Bolliidae but until
the presence of a marginal rim can be dem-
onstrated they should be placed in a sep-
arate family. It is not certain that all de-



Kirkbyella

P, 63, Kirkbyellidae (p. 0131).

scribed forms are represented by original
shell material; some may be steinkerns and
need restudy. Several species have been
described from Bohemia, Canada, and the
United States.

Richina Corvern & Mavkin, 1936 [*R. truncata).
Subovate, ends rounded, cardinal angles indis-
tinct; 2 dorsomedial nodes separated by Sa; sides
slightly convex rather than nearly Hat, as in
Ulrichia; marginal rim lacking; surface smooth
to finely reticulate. [This description is based on
examination of topotype material with original
shell preserved, Swartz & Wiarrmore (1956) be-
lieve that Eichina is more closely related to Bollia
than to Urichia, as indicated by the yoke-ridge of
R. zygalis, Silurian., Richina s believed to be
closely related to the Bollidae, differing primarily
in lack of a marginal rim.] L.Dee.-U.Dev., N.Am.

Fio. 64,4, *R. trancata, M.Dev.(Hamilton},

USA (N.Y.): LV lat, x40 (Coryell & Malkin,
1936).

Crescentilla Barrawpe, 1872 [*C. pugnax]. Small;
dorsal border straight, hinge short, ends broadly
rounded; with 2 conical and somewhat rounded
protuberances  overreaching  dorsal  border  near
each cardinal extremity; S with broad flat floor,
[This genus differs from Parulrichia in the dorsal
extension of the 2 protuberances beyvond the dor-
sal margin.] M.Ord.-U.Ord., Eu. (Czech.-Eng.).
Fic. 64,5, *C. pugnar, RV lat, x30
(Schmidr, 1941).

Parulrichia Scumint, 1941 [*Primitia diversa Jones
& Horr, 18867, Small, valves equal, dorsal mar-
gin straight; 2 conical nodes on lateral surface
near dorsal margin, may be terminated by spines;
nodes separated by wide Su; surface smooth or
weakly  sculptured. [ This  genus  differs  from
Prendulrichia in wider spacing of the nodes and
broader sulcus; otherwise, they are very similar.]
M.Ord.-M.5il., Eu. (Czech.-Eng). —— Fis, 64,
da-c. *P. diversa (Jones & Hovor), M.Sil.(Wen-

Crustacea—COstracoda

lock.), Eng.; 4a, RV (lectotype, Scunuor, 1941)
lat., X30; 4b.e, RV (another specimen), vent.,
dors., %30 (Jones & Holl, 1866). Fio. 64,4d e
P. diversa antigna Scumipr, M.Ord.(Caradoc.),
Hoh.; 4d e, carapace L, dors., %50 (Schmidt, 1941).
| Scorr-HessLano. |

Pseudulrichia Scunior, 1941 [*Leperditia bivertex
Urrich, 1879]. Subovate, ends broadly rounded;
hinge shorter than greatest length; valves equal;
marginal rim lacking: with 2 low and indistinct
to well-defined dorsomedial nodes, separated by
83 surface smooth to slightly sculptured. [Differs
from Richina in slightly sharper cardinal angles
and nodes that merge more gently into shell.]
M.Ord -M.5d., Eu.-N.Am. Frz, 64,3a-d. *P.
bivertex (Urnicn), M.Ord.('Trenton.), USA(Ky.);
Jab, LV (lectotype) lat., dors., X 14 (3a, Schimdt,
1941; 34, Ulrich, 1879): 3cd, carapace, L, dors,
> 50 (Schmidt, 1941), Fio. 64,3e,f. P. simplex
(Kay), M.Ord, (Decorah Sh.), USA(Minn.): 3ef,
LV lat, int., 250, %45 (J. R. Cornell, n}. [ScorT-
Hesseanp. |

Family UNCERTAIN

Jonesella Urricn, 1890 [*Leperditia crepidiformis
Urricn, 1879] [=Vogdesella Baxer, 1924 (pro
Melanclla Wane, 1911, non Morey, 1924)]. Sub-
ovate, with U-shaped lobe in anterior half and
prominent Sp inside this lobe; valves subequal,
without marginal  structures or rim; interior
marked by U-channel reflecting exterior lobe;
hingement by bar and groove. Dimorphism un-
known. [This genus lacks the marginal rim of
cither Bollidae or Drepanellidae. The U-lobe is
reflected  interiorly by a corresponding  channel
which is situated much farther anteriorly than
the same feature in Bollia. It differs from features
of the Richinidae in the ventral connection of the
2 dorsal lobes to form the U-lobe. Very similar
to specimens of Dilobella ( Ctenobolbina) fulerata
(Urricu) here interpreted to be ?males. M.Ord.-
U.Ord., N.Am.-Eu. Fic. 64,2, *[. crepidiformis
(Urricn}, U.Ord.(Eden.), USA(Ky.); LV lat,
X 18 (Ulrich & Bassler, 1923).

Saffordellina BassLer & KeLverr, 1934 [*Saffordel-
ling muralis (UrricH & BassLer, 1923)] [pro
Saffordelia Urrich & Bassuer, 1923 (non Duspag,
1920)]. Large, straight-backed ostracodes; lateral
surface marked with several nodes in medial and
anterodorsal quarter, prominent sigmoid ridge
subparallel to ventral and anterior margins; venose-
like lines radiating from nodes. Proper disposal
of this genus cannot be made untl the type is
restudied.  Hinge, marginal, and interior struc-
tures are unknown, It may belong to the Drepanel-
lidae. M.Ord., N.Am. Fia. 64,6. *S. muralis
(UrLrica & BassLer), USA(Tenn.); RV lat, X?
(Ulrich & Bassler, 1923).
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Superfamily HOLLINACEA
Swartz, 1936

[mom. rranst. Kusuwe, herein (exr Hollinidae Swarvz, 1936]]
[Diagrom and discussion by 1. W, Scorr, University of
Hlineis, and R. €. Moore, University of Kansas|

Carapace straight-backed, necarly equi-
valved, sulcate, lobate, velate; velar di-
morphism except in Quadrijugatoridae and
Bassleratiidac, which nondimorphic fam-
ilies may not belong to the superfamily.
L.Ord.-M.Perm.

The Hollinacea are a large assemblage of
dimorphic straight-hinged palaecocopids that
chiefly characterize lower Paleozoic marine
strata, especially those of Ordovician age.
Only a few forms occur in post-Devonian
rocks, among which the long-ranging Hol-
linella extends into Middle Permian forma-
tions. ‘The stratigraphic distribution of
hollinacean ostracode genera is summarized
graphically in Figure 65.

Crescentilla
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Family HOLLINIDAE Swartz, 1936

[ =Ctenoloculininae Jaanusson & Manvinssow, 1956] |Mare

rials for this family prepared by RV, Kesune, University of

Michigan, with centribution from  Jeaxn Beroaw, United
States Geological Survey]

Carapace slightly inequivalved, with
overlap of LV on RV, mostly with strongly
developed lobation, including bi-, tri-, and
quadrilobate types. L large and bulbous
in many genera; velar structures more or
less prominent, restricted to anterior and
ventral parts of free border. Hinge line
straight, hingement consisting of subtri-
angular pits or furrows at ends of LV hinge
for reception of corners of RV, Dimorphism
distinet, shown primarily by form of velar
structures.  Surface commonly papillate
(Kesting, 1952; Swarrz, 1936). M.Ord -M.
Perm.

Ctenobolbina, included in the family with
question, is the only Ordovician genus other
than Grammolomatella and, possibly, Eohol-

Pseudulrichia

e

Fic. 64. Richinidae (p. O132).
(Note: Fic. 64 also includes 2 genera of “Family Uncertain.™)
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Ord. | Sil, Ord, Sil. Dev. | Miss. | Penn, | Perm.
1 Hesslandella F 38 Levisuleulus |
2 Protallinnella F 39 Tvaerenella |
3 Quadrilobella F 40 Ctenobolbing D
4 Tallinnellina F 41 Ceratopsis F
Aulacopsis G 42 Tetrada F
6 Glossomorphites G 43 Brevibolbina G
7 Ogmoopsis G 44 Disulcina G
a8 Reigiopsis G 45  Lomatobolbina G
9 Rigidella F 46 Pseudotallinnella G
10 EuprimitesC 47 Sigmoopsis G
1 Laceochilina C 48 Tetradella H
12 Tsitrella C 49 Coelachilina C
13 Platybolbina C 50 Kiesowia F
14 Piretia E 51 Chilobolbina B
15 Tallinnella F 52 Echollina D
16 Euprimitia C 53 Winchellatia G
17 EurychilinaC 54  Quadrijugater F
18 Oepikium E 55  Zygobolboides F
19 LoccoprimitiaC 56 Distobolbina G
20 Bassleratia A [ ] ST Foramenella H
21 Bellornatia A = 58 Cystomatochilina B
22 Raymondatia A | 59 Triemilomatella D &=
23 Thomasatia A = &0 Parabolbina D =
24 ApatochilinaC ] &l Haollina D
25 Bromidella E [ | 62 Abditoloculina D [ ]
26 Hesperidella E | 63 Adelpholoculina D =
27 Piretella E = &4 Bisacculus D =5
28 Rakverella E = &5 Ctenoloculina D |
29 Tallinnopsis F ==} 66 Falsipollex D =
30 Uhakiella E [ | 67 Flaccivelum D =
31 Pseudorakverella F = &8 Hanaites D =
32 Carinobolbina G BN 69 Ruptivelum D =
33 Oecemnatobolbina G ] 70 SubligaculumD -
34 Ordovicia G [ =] 71 Tetrasocculus D
35 Polyceratella G = 72 Hollinella D
6 Sigmobolbina G =] 73 Subtella D
47 Dilobella H = 74 Janischewskya D

Fic. 65. Stratigraphic distribution of hollinacean estracode gencra (Moore, n). Classification of the genera
in families is indicated by letter symbols (A—Bassleratiidae, B—Chilobolbinidae, C—Eurychilinidae, D—
" Quadrijugatoridae, G—Sigmoapsidac, H—Tetradellidae, I—Tvaerenellidae)

Haollinidae, E—Piretellidae, F
and an accompanying alphabetical list furnishes a cross reference to the serially arranged numbers on the
diagram.

Generie Names with Index Numbers

Abdirafocnlinag-—62 Eohollina—52 Oecemarabolbing—33 Reprt el tpn—09

Adelpholuealine—uno3
Aparachilina—24
Awlacopsis—S
Bacderatia—20
Hellurnatia—21
Hisacenlinr—i
Breeibolfine—43
Bromidella—25
Carinoballina—32
Ceratopiis—4l
Chilubalbing—35]
Coeluchiling—19
Crenabolbing—40
Crenolucnling—05
Cystomaiochiling—58
Dilpdelia—37
Distobaltina—36
Dicaleina—a44

Iuprimies—10
Euyprimitia—16
Euryehiling—17
Falsipollex—66
Flaceivelum—ua7
Foramenefla—37
Glossomorphites—ih
Hanartei—08
Hesperidella—16
Heselandella—1
Heollina—61
Hallinella—32
Janicchenskya—74
Kiesonria—50
Laceachilina—I11
Laccoprimitia—I19
Leviinlenlis—38
Lomatobulbina—45

Oeprilim—I18
Chrmaapsie—7T
Ordovicia—3i4
Parabaolbina—60
Piretellu—27
Piretin—14
Platybalbina—]13
Polvesratelie—35
Protallinnelia—2
Prendorakverella—31
Peendutaliinnella—3ah
Cueadrugator—54
Ounadrilobella—3
Rakverella—18
Raymeandatia—22
Reigiopei—>~
Rigideilla—9

Sigmobolbina—36
Sigmoopsis—A7
Sublipacilam—70
Sabtella—73
Tallinnella—15
Tallinnellina—4
Tallinnopris—29
Terrada—Al
Terradella—A48
Tetrasuecnlui—71
Thomaratio—13
Tricmilomarella—59
Tritrella—12
Teaerenella—39
Uhakiclla—30
Winchellatia—53
Zygabolbaides—55
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lina. Tt differs from typical hollinid genera

in 3 significant ways: in lacking discernible

dimorphism in the type species, in showing

Ly no more emphasized than other lobes,

and in having 8y developed as a distinet sul-

cus. In the type species, C. ciliata, however,

the restricted frill, configuration of S,

papillate surface, and general outline strong-

ly suggest that it may have been ancestral
to the typical hollinids.

Eohollina appears to have lobation and
dimorphism similar to that of Hollina.
There remains some question of Its posi-
tion, however, because the incurved frill of
the female also resembles that in Bromidella.
On the basis of carapace lobation, Eohollina
is tentatively included in the Hollinidae.

Other new Ordovician genera created by
Harris (1957) and assigned to Hollinidae
lack dimorphism, and their relationships are
even more doubtful. They are Acanthobol-
bina, Ballardina, and Haplobolbina. Pos-
sibly, as their author suggests, they are re-
lated to Ctenobolbina, but it is equally pos-
sible that they are sigmoopsids, in which the
existence of dimorphism has not yet been
established. They are placed in Palaeocopida
of uncertain position.

Hollina UrricH & Basster, 1908 [*Crenobolbina
insolens Urricn, 1908]. Distinguished by loba-
tion, Li being a distinct lobe, Lo a node, L a
large bulb, and [ commonly indistinct (but in
some species comparable to Li), with ventral lobes
present below Ly and Ls; female with large
strongly incurved frill in anterior and ventral
parts of each wvalve; male with 2 hollow, blunt
ventral projections of ventral lobes in ecach valve
(Kesling, 1952; Ulrich, 1908). L.Dev.-M.Dev.,
N.Am. Fie. 66,0. *H. insolens (Urricu), M.
Dev., USA (Ind., Falls of Ohio);: fab, & RV lat.,
int, X30; Ied, § LV lat, int, %30 (Kesling,
1952).

Abditoloculina Kesting, 1952 [*A. insolita]. Loba-
tion as in Hollinella, with large spurlike lateral
projections in each sex of known species; female
with frill and several loculi, male with narrow
interrupted  frill or wvelar ridge in each valve.
M.Dev., N.Am——F16. 66,2, *A. insolita, M.Dev.,
USA(Ind., Falls of Ohio); 2a-¢, & RV lat, vent,
int.,, X30; 2d-f, § LV lat, vent., int,, X30 (Kes-
ling, 1952).

Adelphobolbina Stover, 1956 [*Crencbolbina papil-
losa Urricn, 1891]. Valves with large inflated
lobes for L and La,Le completely fused with L,
Li low and forming posterior 0.2 of valve, sep-
arated from s by a long curved semisulcus; Se
deep, geniculate, long: in some species Ly and La
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connected by a ventral lobe, in others separated by
a ventral extension of Su; surface papillose, Di-
morphism not pronounced, primarily in form of
the frill, which in females 15 broader and incurved
in anteroventral part, but in males is narrow and
flared out; in some species, females have a wide
carapace and papillae in channels between the
frills and submarginal or marginal ridges, whercas
males have narrow carapace and Jlack ornamenta-
tion in the channels. M.Dev., N.Am. Fic. 66,
e f. *A. papillosa (Urricin), USA(Ind., Falls of
Ohion); Jef. & RV lat, vent, X30 (Kesling &
Peterson,  1958). Fic. 66,3a-d. A. megalia
(KesLing & Tanor), Hamilton, USA (Mich.); 3a.b,
& carapace R, vent, X35; Jed, @ carapace R,
vent.,, %25 (Kesling & Tabor, 1953).

Bisacculus Stewart & Hexorix, 1945 [*B. bilobus|.
Valves bilobed, with long curved $: in each valve
extending from dorsal border entirely or nearly
to ventral border; female with 2 loculi in each
valve, male with very litde velar development.
M.Dee,, N.Am. Fic. 66,5, *B. bidobus, Hamil-
ton, USA(Ohio); 5a.b, 9 carapace L, vent., X50;
5c¢, & carapace L, X50 (Stewart & Hendrix,
1945).

?Ctenobolbina Uvwricn, 1890 [*Beyrichia ciliata
Enmnons, 1855]. Valves distinetly trilobate, with
Jong 82 and Sy concave toward front, nearly reach-
ing ventral border; Ly not swollen, not extending
above hinge line; long (but restricted) velar ridge
or narrow frill. Dimorphism obscure or absent.
[Genus formerly included Devonian species now
assigned to Adelphobolbina.] M.Ord.-U.Ord., N.
Am. Fi6. 66,4d. *C. ciliata (Emmons), U.Ord.,
USA(Ohio); RV lat., X 18 (Ulrich, 1890). Fic.
66,4a-c. C. alata ULricn, U.Ord., USA (Ohio) ; 4a-c,
carapace R, dors,, vent.,, %22 (Kesling, 1951).
I, 67,1, C. obligua ULricn, M.Ord. (Edinburg F.),
USA(Va.): la-d, & RV lat, dors., vent,, int., X20;
lef, § LV lat, RV int, X20 (J.CKraft, n).

Ctenoloculina Basster, 1941 [*Terradella cicatri-
cosa WarrHin, 1934], Carapace with L, Lz, and
Ly appearing as vertically elongate  Aat-topped
ridges, Li being shield-shaped and elevated less
than other lobes, in known species with lobes
highly ornamented in contrast to smooth  re-
mainder of valyes; female with frill and Joculi,
male with spurs at ventral ends of Li, Lz, and [,
those of L: and Ly being large and recurved in
most species. M.Der., N.Am.-Eu. Fic. 68,71.
*C. cicatricosa (Wartiin ), Hamilton, USA (Mich.);
Tab, @ LV lat, vent,, X40; le, & LV lat, X40
(Kesling); 1d,e, 9 carapace L., vent, X37 (Kes-
ling, 1951).

?Eochollina  Harris, 1957 [*Beyrichia irregularis
Seivey, 1939]. Trilobate, L, lobate and continu-
ous with ventral lobe in some species, L appear-
ing as a small node adjacent to the deep Su and
Ly large and bulbous in some species but forming
only a small knob in others, Dimorphism in form




0136 Crustacea—Ostracoda

Bisacculus

Ctenobolbina

Fic, 66. Hollinidae (p. 0135-0137).



of velar structure, which is a ridge in males and
an incurved frill in females. [Generic boundaries
not distinetly drawn, and certain species assigned
here seem closely allied to Bromidella.] M.Ord.-
.81, MN.Am. Fio. 68,2a. *E. irregularis
(Seivey), U.Ord., USA(lowa); LV lat, X25
(Spivey, 1939). Fic. 68,26-d. E. depressa
(Kay), M.Ord., USA(N.Car.); 26, & RV lat;
2e,d, 9 LV lat, int.; all X 30 (Kay, 1990).
Falsipollex Krspine & MoMiiiay, 1951 [*F. alii-
tubercnlatus | Lobation as in Hollinella, 1. and L,
vertically elongate, low, and 1nconspicuous in
many species, La a node set below hinge line, Ls
large and bulbous; §; distinet bur shallow, S.
dccp‘ well dcﬁncd; female with fri]], male with 2
velar spurs in cach valve (Kesling, 1951). M.Dee.,
N.Am, Fic. 68,3mo.  *F.  altituberculatus,
Hamivron, USA(Mich.); 3n, @ RV lat; Jo, &
LV lat.; %50 (Kesling & MceMillan, 1951).——
Fra, 68.3a-¢. *F. valgus Kesvive, Hamilon, USA
(Mich.); Jab, @ LV lar, int.; 3e-e, & carapace
L., dars., vent; all > 30 (Keshng, 1952). Fi.
68,3f 8. F. equipapillatus KesLine & Wess, Ham-
ilton, USA(Mich.); 3fg, § RV lat, & RV lat
30 (Kesling & Weiss, 1953). Fic. 68.3h-m,
F. laxivelatns Kesuiwo, USA(Mich.); 34, 9
carapace R, vent., ant., X30; 3k-m, & carapace
L, vent,, ant.; X30 (Kesling, 1951).
Flaccivelum Kesuing & Prrenson, 1958 [ *Winchel-
latia telentaea Kpsuing & Tanom, 1932]. Fach
valve with distinctive ]fJb:itifJn, f.z,- iﬁcm]s.']':'icunux
and partly fused with I., Lz swollen but not

bulbous, and posterior region low and convex;
8., the only prominent sulcus, long and sinuous,
deeper in dorsal part but reaching to velar strue-
ture in some species; female with a broad n-
curved frill continuous with lateral surface, 1n no
way demarked at its proximal junction with rest
of valve; male with small velar ridge, scarcely
more than a crest, lving along bend between lat-
eral and marginal surfaces. Surface smoaoth to finely
granulose in known species. M. Dee., N.AmM.
Fic, 69,1, *F. telewtaca (Kesuing & Tasor), USA
(Mich.); fah, & RV lat, vent; led, § RV lat,
vent.; all %30 (Kesling & Tabor, 1952) —T1a.
69 d e Foonformis {(Uvwricin), USA(Tnd., Talls of
Ohio); fef, & RV lat, ant, X30; Igh, § LV
lat., ant., %30 (Kesling & Peterson, 1958},
Grammolomatella Jaanuvsson, 1957 [ *Biflabellim
vestragothicnm Hennimncsstoen, 1948 |, Umisuleate,
S long, geniculate, sigmoidal, extending o frill
in female wvalves: La not delineated; [ and L
fused to form an anterior lobe; female with re-
stricted, radially steiate frill; male with 2
in each valve, which in some species are pointed
and connectedd by a narrow {lange, but in others
terminate  bluntly, M.Ord.-Si,  Buo(Scand.-Fng.,
-Aus. ). Fia. 69,2, *G. vestrogothicum  (Hen-
ningsmoen), M.Ord,, Swed; 2e6, & and @ LV
lat,, 3 30 (Jaanusson, 1957},

SPUrs
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Fic. 67. Hollinidae (p. 0135).

Hanaites Porouny, 1950 [*Halliella (Hanaites)
givetiana] [ =Proplectrim Wpsuine & MoMiLian,
19517, Valves showing Ly as distinet lobe, La ob-
scure or lacking, and Ly as prominent small node
or knob; Se broad, wath shght swelling in pos-
terior party velate ridge long and curved; anterior
or anteroventral part of cach valve !':t:.‘lring p;l]m:ltt:
or spurlike projection; known species with reti-
culate surface. Dimorphism in shape of velar ridge
(Stover, 1936). M.Dee., N.Am.-Eu. Fie, 64,
3. H. plates (Kestawe & MeMisoas ), Hamilton,
USA{Mich.) (tvpe species of Proplectram); 3ab,
@ carapace L, vent, 3¢, & carapace L; all 25
(Stover, 1956); 3d, RV lat. (immature), x50
(kesling).

Hollinella Corverr, 1928 [#H. dentata] |—=Basi-
terina Moore, 1929; Heollites ComyirLL & SaMPLE,
14321, Lobes consisting of low gently arched L
confluent in most species with ventral lobe, Lo
distinctly  nodelike (in some forms  partly  con-
fluent with 14) and set below dorsal border, s
large and bulbous, Lo ill defined, ventral lobe
(prominent in many species) connecting fa and
Ly and located between frill and ventral end of
wide S female with somewhat incurved  Jong
trall t‘.xtcnding from anterior corner of valves

part: male with  outward-flaring
frill that in most forms is narrower than frill of

fermale. Dimorphism distinet to very indistinet. M.
Dep-M.Perm., N.Am.-Eu. e, 694ab. *H,
dentata, Penn,, N.Am.; 4ab, & RV lat, § LV lat,
w30 (Kesling, 1957). Fic. 694c-g. H. oklu-
homaensis (Harvtron), Penn., USA{Okla.); 4e-e,
& carapace R, vent., post; 4fg, 9@ carapace R,
post,; all 230 (Kesling, 16957).

fJanischewskya Barvavina, 1929 ¥

Poorly  known; type species with Jong S: and
spinose frill. L.Carb., Tu. PG, 66,6, *]. digi-
tata, USSR LV Lt X2 (Swartz, 1936).

Pposteraven tral

dipitaia ],
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Parabolbina Swawrz, 1936 [*Crenobolbinag grunosa
Urrten, 1900]. Only distinguishable sulcus con-
sisting of prominent 8, which extends from hinge
about halfway to ventral border; female with in-
curved, scalloped frill; male with 2 velar spurs on
cach valve, M.SiL-M.Dev., N.Am-Eu——F1c. 70,
la, *P. grancsa (Urricn), L.Dev,, USA(NY.);
fa, @ RV lat, X34 (Ulrich, 1900).——
Fio. 70,1b,e. P limbata Swantz, LDev., USA
(Pa)s 1o, @ RV lat., & LV lat, X40 (Swartz,
1936).

Ruptivelum KisLing & Wess, 1953 [*R. baccndu-
tm | Lobation as in Hollinella; female with un-
interrupted  frill; male wich frill divided into 2
segments (Kestawe, 1953). M.Der.,, N.Am——
Fic. 70.3. *R. bacesdataom, Hamilton, USA (Mich.);
3a,r, 9 LV lar, vent, X30; 3ed, & LV lat.,
vent., 30 (Keshing & Weiss, 1953).
Subligaculum Kestivg & MceMinean, 1951 [*8.
serabictdatiom | . Lobation resembling that of Para-
hotbing but with suleate extensions from ventral
end of Sy female with incurved, scalloped frill;
male with short anteroventral frill and postero-
ventral spur (Kesling, 1951). M.Dee., N.Am.
Fi, 70,2, *S. sorobicalatum, Hamilton, USA
(Mich.y; 2ab, @ RV lat, int., X50: 2cd, 2
LV lat, int, X350 (Kesling & MeMillan, 1951),
PSubtella Zasprrova, 1952 [*S. prima). Valves
with 2 dorsal wbercles or nades; posterior third
of shell flattened; velate structure prominent ven-
ally but reduced toward cardinal angles. Surface
smooth, U.Dep., Eu.(Russia). Fie., 71,1a.b. *5.
prima; Ta, b, LV (holotype), lat, dors., 350 (Zas-
pelova, 1952).——Fe, 7lhicd. 8. latimarginata
Zasprrrova; led, RV (holotype) lat., dors, X50
(Zaspelova, 1952). [Berpan. |

Tetrasacculus  Srewany, 1936 [*7.  bidobus)
| =Ptevocodella, Workmanells Croneis & Gavy,
1938]. Valves bilobed, with long curved Su: fe-
male with posterior loculus incomplete in some
Devonian species; male with small projection on
ventral end of front lobe or bearing small velar
ridge. M.Dev.-U.Miss.,, N.Am., L.Carf., USSR.
Fie. 70,da-c. *T. bilobus, M.Dev, (Hamiltan), USA
(Mich.-Ohio}; 4a,b, 9 carapace R, vent., % 50; 4e,
& carapace R (Kesling & McMillan, 1951) ——
Fic. 70,4d-h. T. mivabulis (Croxgis & GaLg), Miss.,
Il.; 4d.e. & carapace L, vent., X30; 4f-h, @ cara-
pace L, vent, ant,, X50 (Kesling, 1951).

Triemilomatella  Jaanusson & Martingson, 1956
[ *1, prisea). Unisuleate, Sa deep and extending at
least down to midheight; Ly and Le confluent, fa
not delimited from Li, ventral lobe joining anterior
with posterior lobes: surface  papillose. Frill  of
cach female valve terminating posteroventrally in
aospine, separated {rom marginal or submarginal
structure by a browd channel marked by several
shallow  depressions  resembling  loculiy  frill  of
male like that of female but separated into 2 parts,
a short anteroventral and long ventral, without
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a spine, separated from marginal or submarginal
loculi-like pits on marginal surface. M.SH., NW.Eu.
(Gotl -Eng.). Fio. 7005, *T. prisea, M.Sil,
Gotl.; 5a-¢, & carapace L, vent, ant; 3d-f, Q@
carapace L, vent, ant; all X45 (Jaanusson &
Martinsson, 1956).

Family BASSLERATIIDAE E.A. Schmidt,
1941

|nom. sransl. Livinson, herein {ex Bassleratinae Scnmn,
1941] [Materials for this family prepared ma
Levinson, Humble Oil & Refining Company, -

Moore, University of Kansas|

Small, subovate to subrectangular with
one or more marginal ridges and antero-
central node; other ridges and nodes com-
monly within marginal ridges. ?L.0:d.,
M.Ord.

Bassleratia Kay, 1934 [*B. rtypa]l [=?Laddella
Seivey, 1939]. Prominent 2 murginal ridges and
anterocentral node, outer ridge parallel 1o free
border, inner ridge more elevated; central vertical
ridge commonly present. M.Ord., N.Am. Fic.
72,. *B. typa, Can.(Ont.): la-d, RV (holotype)
lat., dors., vent., ant, X945 (Bradficld, [935).
| Hitseweckelle Hawws, 1957 (*H. rugulosa) is
added as Fjunior synonvm of Bassleratia on basis
of study by H, W. Scorr (1960) of type specimen.

Fie. 134A.2. ?B. rugulosa (Harris), M.Ord.,
USA(Okla.); 24, LV lat, ant,, X35 (l61).—
Moore. |

Bellornatia Kay, 1934 [*B, icollis]. Single mar-
ginal ridge parallel o dorsal and free borders,
inner oval ridge located in posterodorsal part of
valve, 3 nodes inclosed by inner ridge. M.Ord.,
N.Am. Fic. 72,2. *B. iricollis, USA(lowa-
Minn.}; 2e, RV (holotype) lat., X60 (Bradfield,
1935)5 26-d, LV lat, RV lat, vent., %50 (J. R.
Cornell, n) (2a, lowa; 26-d, Minn.).

Lennukella Jaanuvsson, 1957 [*Drepanella enropaca
Orik, 1937]. Straight-backed, equivalved, unisul-
cate, with large preadductorial knob behind S§i;
dorsal ndge strong, continued forward as orna-
mental ridge in front of knob; prominent ventral
and anteroventral carinal ridge: velar structure de-
veloped as narrow ridge that in side view conceals
subvelar ficld. M.Ord.( Llandeil.-Caradoc.), NW.
Eu.(Est.-Swed. ). Fie. 72A5. ®L. enropaea
(Orik), Swed.; Sa,b, RV lat., carapace vent,, X 30
(367,

Raymondatia Kay, 1934 [*R. goniglypta]. Small,
with single marginal ridge parallel to dorsal and
free borders; prominent inner posterior ridge ex-
tending verteally from middle third of postero-
dorsal border; at mud-height of valve turning
abruptly backward at a right or slightly obtuse
angle;  anterocentral  node  commonly  inflated :
reaching dorsal border. M.Ord.,, N.Am.——Fic.
72.3. *R. goniglypta, USA(lowa-Minn.); 3ab,
RV (holotype) lat, dors., X60; 3c-e, LV lat,
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Subtella
Fic. 71, Hollinidae (p. Q140).

RV lat., int.,, X50 (J.R. Cornell, n) (3a,f, lowa;
3e-¢, Decorah Sh., S.Minn.).

ISteusloffia Urrien & Bassuer, 1908 [ #Swrepula
linnarssoni Krauvse, 1889; SD Urrict & BassLeg,
1923]. Straight-backed, subovate in outline, with
single long, broad sulcus (S2) located behind large
knob (L:) in anterodorsal region and with distinct
posteroventral lobe (lLs); adults bearing narrow
crests on and in front of presulcal lobe, and on
and behind  posteroventral lobe; velar  structure
moderately broad, becoming ndgelike or obsolete
before reaching posterior cardinal corner; dimorph-
1sm known. L.Ord.-M.Ord., NW.Eu. Fic. 724,
1. *8. linnarssoni (Krause), ?M.Ord.(boulder in
glacial drift), N.Ger.; LV lat.(reconstr.), X35(36).

Fic, 72A,2. 8. costata (Lixnarsson), M.Ord.,
Swed.; LV lat.(reconstr.), X35(36). Fi. 72A,
3. 8. multimarginata Opik, M.Ord., Est;; LV lat.
(reconstr.), X35(36). Fic. 72A4. §. rigida
Orik, M.Ord., Est.; LV lat., %20(58).

Thomasatia Kay, 1934 [*T. falcicosta|. Like Bass-
fevatia in having 2 marginal ridges and antero-
central node but with outer ridge distinetly de-
veloped only at anterior and  ventral borders,
obscure at rear; inner ridge parallel to anterior
border and commeonly bilurcatimg in ventrocentral
area, may curve dorsally in anterocentral area with
development of arcuate ridge from posterior car-
dinal angle ending abruptly near outer marginal
ridge at ventral border. M.Ord., N.Am. Fic.
724a-f. *T. falcicosta, Can.(Ont.) USA(Minn.);
da-d, RV (holotype) lat., dors., vent., ant., X4/);
de-f, LV lat, int., x50 (J. R. Cornell, n) (4a-d,
Ont.; 4e,f, Decorah Sh., S. Minn.)——Fie. 72,
dg-f. T, sp., Edinburg F., USA(Va.); 4g-k, RV
lat, LV lat, int., dors,, vent., X 30; </, LV hinge,
60 (].C. Kraft, n).

Family CHILOBOLBINIDAE
Jaanusson, 1957
{nam., frand. Levinson, herein {ex Chilobolbininae Jaanus.
somd,  1957] [ Materials for this family  prepared by 5. AL
Levinson, Humble ©il & Refining Company, and R. C.
Moong, University of Kansas, with additions by Ivar Hess-
ranp, University of Stockholm

Carapace straight-hinged, moderately and
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rather evenly convex, with centrally located
pit or short sulcus; velate frill well devel-
oped; dimorphism distinct, females with
prominent ventral pouch. M.Ord-M.Sil.
Chilobolbina Urricu & Bassver, 1923 [*Primitia
dentifera Bonnema, 1909] | =Chidobolba Bowne-
Ma, 1938], Wide striate frill; very short median
furrow or pit; females with long ovate brood
pouch located mid-ventrally or anteroventrally.
M.Ord.-M.5il., N.Am.-Eu. Fic. 73,2. C. hart-
fordensis UrLricn & Basser, M.Sil., USA(Md.);
LV lat. X? (Levinson, 1951). Fres. 73,1, 74.
C. sp., M.Ord. (Edinburg F.), USA(Va.); 73,/la-d,
LV lat., int., dors., vent., X20; 73,fe, RV int.,
X 20; 74, LV transy, sec., X40 (Kraft, n}.
Fic. 75,1, C. dentifera (Bonnema), *U.-M.Sil., USA
(Md.); fa, & RV lat: 1b-d, 9 RV lar, int.,
vent.; all X20 (Keshing, er al., 1958).
Cystomatochilina Jaanusson, 1957 [*Priminia (Ul-
richia?) wmbonata Kravse, 1892]. Nonsulcate or
with small shallow sulcal pit at or below mid-
height, predominant knoblike presuleal node;
dimorphic, with very wide frill extending along
entire free margin, concave anteriorly and ven-
trally or convex anteroventrally and ventrally, U,
Ord., ?L.SH., Eu.{Baltoscandia ). Fro. 76,1, *C.
umbonata  (Kravse), U.Ord.(Ashgill.) erraucs
from S. Bothnian area, Swed.; la, LV lat,
(heteromorph with partly convex frill, reconstr.),
X300 15, LV lat, (tecnomorph, reconstr.), X35
(36). [HessLann, |

?Family EURYCHILINIDAE Ulrich &
Bassler, 1923

[rom, transd. Hessincssoen, 1953 (ex Eurychilininae Urkien

& Bassier, 1923)] [ =Euprimitiinae Hessuanp, 1949] [Mate

rials for this family prepared by S, A. Levinsow, Humble 0l

& Refining Company, and R, C, Moone, University of Kansas,
with additions by others as recorded]

Straight-hinged, unisulcate or with pit,
marginal frill or velate structure, commonly
showing dimorphic variations but fe-
males lacking domiciliar pouch. L.Ord.-U.
Dewv,

Eurychilina Urrice, 1889 [*E. reticulata] [=Ae-
nnochiling Jaanusson, 1957]. Hinge long; S: wide
and deep, anterior edge raised o form a node;
frill wide, curved, and radiate, in females of some
species  sausage-shaped in section.  L.Ord.-1..5il.,
N.Am.-Eu, Fia, 77,3, *E. reticulata, M.Ord,
(‘Trenton.), USA(Minn.)}; 3¢, LV lat., X 18 (Jones
& Brady, 1874); 3be, @ LV lar, 2 LV int,
X 17, %20 (J.R. Cornell, n). Fic. 77,2. E. sp.
M.Ord.(Edinburg F.), USA(Va.); 2ab, 9 LV
lat,, @ RV int, %20 (]J.C. Kralt, n}. Fie, 77,
1, E. sp., M.Ord. (Edinburg F.), USA{Va.): Jab,
@ LV lat, &LV lat, %20; 1e, § LV transv.
sec. through sulcus showing flange on inner side
of frill, X45 (J.C. Kraft; n).

Apatochilina Uvkicrr & Bassuew, 1923 [*Ewryeluling
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ohese Urrien, 1890]. Like Coelochiling, with (Edinburg F.), USA(Va.); la-d, RV lat, RV lat,
narrow radiate frill, Sy faint near dorsal border. RV int., LV lat., X20; le, RV transy, sec. through
M.Ord., EN.Am.-Eu. Fic. 774. *4. obesa midpoint, %45 (J.C. Kraft, n).

(Urricnt), M.Ord,, USA(Ky.); LV lat, ¥ 18  Bicornellina Zaseerova, 1952 [*B. bolchovitinovar).
(Keshng, 1953)——Fia. 78,0, A, sp., M.Ord. Valves with prominent upwardly directed spine

Fie, 72, Bassleratidae (p. Q140-0142).



Steusloffia
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Steusloffia

Lennukella

Fie, 72A. Bassleratiidae (p. 0140-0142).

in antero- and posterodorsal regions, umted to
frill or disconnected; frill complete, striated; no
anterodorsal node. Muscle scar obscure on exterior
but forming distinct node on interior of valve.
Surface smooth. U.Dep., Eu.(Russia). Fic. 77,
5. *R. bolchowitinovae; Sap, LV (holotype} lat.,
dors; Se, RV (paratype) lat., all X70 (ZaspeLova,
1952). [BErpan.]

Coelochilina UrLricn & Bassurr, 1923 [*Euwrychilina
aequalis Urnien, 1890, Sz narrow and shallow,
node absent, frill sausage-shaped in section. M.
Ord.-L.5i,, N.Am.-Eu. Fic. 78,3, *C. aequalis
(Urnicir), M.Ord., USA{Ky.); FLV lat, %18
(Kesling, 1953).
Euprimites TEessLawD,

1949 [*E. recticulogranu-

latg]. Like Ewuprimitia but with horseshoe-shaped
ridge enclosing ventral part of sulcus. L.Ord.-M.
Ord., Eu. Fic. 78,2. *E. recticulogranulata, L.
Ord., Swed.; 2a-c, RV (holotype) lat., vent., ant.,
30 (Hessland, 19497,

Euprimitia UrricH & Bassier, 1923 [*Prmitia
sunetipaeli Urricn, 1894], S: straight, narrow,
deepest at ventral end; with presulcate node and
narrow frill or velate ridge; surface reticulate. L.
Ord.-L.5id., N.Am.-Eu. Fia, 78,4, *E. sanci-
parli (Urricn), M.Ord. (Decorah sh.), USA
(Minn.); 4ab, RV lat,, RV lat, %20, %50 (4a,
Ulrich, 1894; 44, ].R. Cornell, n}). T, 78,9. E.
labiosa Urricn, M.Ord.(Edinburg I7.), USA(Va.);
9g-c, LV lat., RV lat,, RV int., X40; 9d-¢, RV
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Chilobolbina

Fic. 73. Chilobolbinidae (p. 0142).

transv. sec. through sulcus. RV hinge, > 60 (].C.
Kraft, n).

Laccochilina Hesseanp, 1949 [ *Ewrychiding estonula
Ok, 1935] [=Fobromidella Harnis, 1957; Pro-
chilina Jaanusson, 1957]. Like Ewrychilina but Se
a pit and presulcate node prominent; frill sausage-
shaped, L.Ord.-M.Ord., Eu-E.N.Am. Fic. 78,
11. L. dorsoplicata Hessuanp, L.Ord., Swed.; RV
(holotype) lat, %30 (Hessland, 1949).

Laccoprimitia Urricn & Bassier, 1923 [*Primitia
centralis Urrich, 18907, Sz round and pitike,
usually located centrally, narrow depressed zone
occurring along free margin or with narrow flange;
presulcate node may be present, L.Ord.-M.Si., E.
MN.Am,-Eu. TG, 78,8, *L. centralis (Urrich),
U.0rd,, USA(Ky.); LV lac, 14 (Hessland,
1949). YFic. 78,7, L. ventrotwrgide HEssLAND,
LOrd., Swed.; 7a-¢, RV (holotvpe) lat, dors,
ant., 330 (Hessland, 1949).

Platybolbina Hennmvasmoex, 1953 [nom. subsi.
pro Platyehiling TaorsLawp, 1940 (non Kokews,
1892Y | [*Primitia distans Krauvsg, 1889]. Like
Chilobolbinag except 8: very faint to absent, with
prominent subcentral muscle spot. L.Ord.-U.Ord.,
Eu.-E.N.Am. Fro. 78,00, P. tiara HessLanp,
U.Ord., Norway; @ LV lat, %24 (Oeik, 1937).

Fro. 78,6, P, wmbonata (Kwravse), U.Ord.,
MNorway; LV lat. (presulcal nade broken off),
%22 {Henningsmoen, 1953,

PTsitrella Sawv, 1959 [*T. lwmina]. Preplete,
lengthened, wventral margin mainly  parallel o
dorsal, flattened, equivalved: nonlobate, with very
short dorsal suleus; low adventral ridge devel-
oped in some shells; surface reticulate. Dimorphism
not reported. L.Ord.-M.Ord., NW.Eu. Fiz. 78,
5. *T. lgmina, L.Ord., Est.; RV (holotvpe) lat,
X 37 (Sarv, 1959). [HessLavn.]

Family PIRETELLIDAE Opik, 1937

| =0epikiumidie Jaawesson, 1957] [Materials for this family
prepared by lvan Hesstano, University of Stockholm]
Amplete or preplete, cardinal angles well
defined, 5» permanently distinct (other sulci
may be indicated), L. in most genera de-
veloped as prominent presulcate knob (other
lobes generally not present), dorsal plica and
lobal crests present in most genera, generally
€y and Cy, which may be united ventrally
and, dorsally, with dorsal plica; as a rule
scattered tubercles on surface, in some spe-
cies seemingly forming indistinct linear pat-
terns; dimorphic, velar ridge or fHange in

Chilobolbina

Fic. 74. Chilobolbinidae (p. 0142).
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Chilobelbina
Fic, 75. Chilobolbinidae (p. Q142).

tecnomorphs and incurved frill forming
anteroventral closed or almost closed cham-
ber in heteromorphs (frill may be continued
posteriorly by isolated spines). L.Ord.-
U.0vd.

Piretella Oerx, 1937 [*P. acmaea] | =Duhmbergia
ScaminT, 1941 (holotype seemingly late instar of
Piretella)]. Unisulcate, Ly forming a large semi-
global  swelling: C€1-Cy form  approximately  a
semicircle, ends united dorsally in adult and late
larval specimens by crest or row of tubercles gen-
erally continuing backward (=dorsal plica), free
end declining adventrally; velar structure wide,

Crustacea—QOstracoda

entire or extending along anterior border and
mainly anterior half of ventral border, incurved
type composed of large spines with rounded ends,
distinctly  separated from each other, continued
posteriorly by similar spines at greater distance.
M.Ord.-U.Ord., NW.Eu.(Baltoscandia). Fic.
79,1, #P, acmuaea, U.Ord., Est.; Ia, tecnomorph RV
(holotype) lat., 220 Ib-e, heteromorph carapace,
R, dors., vent., ant, 20 (58). Frg, 81,1,
P. margaritata Opix, U.Ord., Est.; lab, tecnomorph
and heteromorph LV lat., X25 (Kesling, 1951).
Bolbina Hennmvesmors, 1953 [*Bollia  ornata
Krauss, 1896]. Straight-backed, subelliptical, ends
rather evenly rounded; S: well marked, medium
in length, L. forming swollen area joined ventrally
to posteroventral lobe, which may terminate in
conical spurlike process (possibly dimorphic); velate
structure short, ridgelike. Ord. (from glacial drift),
Ger, [HrssLanp refers to Prrefellidace. |

Bromidella Harris, 1931 [*B. retrcndata]. Sinuous
sulcus in the dorsal part of each wvalve, passing
around the upper ends of La and L, separating
an attenuated M-shaped dorsal ridge from  the
rest of the valve. Surface spinose in type species.
Female with frill incurved to form a false
pouch. M.Ord., NAm.——Fic. 80,1g,h. *B. reticu-
lata, M.Ord., Okla.; Igh, ¢ RV lat, int, X25
(Swartz, 1936)——Fic. 80,1ab. B. rhomboides

Cystomatochilina

e, 76. Chilobolbinidae (p. 0142).
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Kay, M.Ord., USA(Minn.); fab, & LV lat, 9 LV lat, RV lat., x50; Ie,f, 2 RV lat, int, X50
RV int.,, x50 (J.R. Cornell}. Fia, 80,1c-f. B. (I.R. Cornell).

depressa Kay, M.Ord.,, USA{Minn.); led, & ?Hesperidella Opix, 1937 [*P. esthonica Boxwema,

v-.".. =

Sa [l PR

5c

Eurychilina Bicornellina

Fic, 77. Luorychilinidae (p. ©@142-0144).
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Platybolbina od

Laccochiling

Fia. 78, Eurychilinidae (p. Q113-0145).
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1909].  Unisulcate, suleus deep and crescent-
shaped; Lo developed as large rounded node;
suleus and node surrounded by crest (?C-Ca), with
part of dorsal crest (plica) forming approximate
circle, which may be incomplete if dorsal section
of 20 s lacking: scattered tubercles tending locally
toward linear arrangement; velar structure con-
fluent with dorsal plica; dimorphic, velar flange
straight and meoderately  wide in  tecnomorphs,
widened anteroventrally in heteromorphs, slightly
convex, undulating radially; subvelar field slightly
concave, M.Ord, NW.Eu.(Baltoscandia). e,
79.2. *H. esthoniea (Bonnema), Est; 2a, RV tec-
nomorph, lat, X490 (Opk, 1937); 26, RV hetero-
morph, lat. (Swed.), %36 (Jaanusson, 1957).

Piretella

0149

Oepikium  Acnew, 19492 [*Biflabellum  tencrum
Ok, 1935] [=Biflabelium Orix, 1935 (non
Déprrisiy, 1913 Opikivm Acnew,  1942:
Opthum Heswinessoen, 1953 (nom. nedl )], 82
prominent but not deep, extending from the
dorsal border to the frill. f. nodelike, not clearly
separated from Lp. Female with frill incurved.
Male with broad flat or faring nll; frill in type
species broadest among known ostracodes. L.Ord.-
U.Ord., Eu. Fre, 81,3, *0. tenerum, BEst.; 3ab,
% and & LV lat. (reconstr.), %20 (Kesling, n).

Piretia Jaswusson, 1957 [*P. geniculuta|. Distinctly
unisuleate, with poorly developed presuleal node
and no ornamental crests or dorsal plica; di-
morphic; velar structure not reaching postero-

Piretia

I, 79. Piretellidae (p. 0146-0150).



2b ' Uhakiella

Crustacea—Qstracoda

Fic. 80. Piretellidae (p. 0146-0150).

dorsal corner, forming ridge to shghtly concave
flange or flange that is strongly convex ventrally
and  anteroventrally.  L.Ord., NW.Eu.(Balto-
scandia). Fic. 794. *P. geniculata, Swed.;
4a, LV heteromorph (holotype) lat., 46, same (re-

constr.); 4e, RV (tecnomorph) lat; all (35
(Jaanusson, 1957).

Rakverella Orix, 1937 [*R. spinosal. Preplete,
posterodorsal angle acute; dorsal ends of C1-Cs gen-
erally extending beyond hinge line, dorsal ex-
tensions corresponding to Ce: and Ce may occur,
crest sides may be spiny; velar structure di-
morphic, extending along anterior margin and
penerally entire ventral margin, narrow in tecno-
morphic specimens, wide and convex in hetero-
morphs, ends of velar spines may be free and
protruding so as to give velar structure a crenu-
late or spiny appearance; subvelar area not well
known. M.Ord., NW.Eu.{Baltoscandia). Fias.
79,3 81,2b. *R. spinosa, Est.; 79,3, LV (holotype)
lat.,, %20 (Opik, 1937); 81,26, same (reconstr.),
%33 (Opik; Kesling, n}. Fic. 81.2a. R. bonne-
mai Opig, Est.; RV (holotype) lat. (reconstr.),
%33 (Kesling, n).

Uhakiella Oeix, 1937 [*U. coelodesmal. Ly a
prominent node; La a distinct node ventrally con-
nected to a low ridge leading to La; Le a promi-
nent lobe, ventrally nearly confluent with a long
ventral ridge, Trill of female incurved to form
a false pouch. This genus is closely related to
Bromidella of the same age in N.Am., M.Ord.,
K. Fio. 80,20, *U. coclodesma, Esty § LV

lat, %20 (Opik, 1937).—Fic. 80,26, U. koht-
lensis Orix, Est.; § LV int, %20 (Opik, 1937).

Family QUADRIJUGATORIDAE
Kesling & Hussey, 1953

[nam. corvect. Jaawusson, 1957 (pre Quadrijugstidae Kesua
& HMussey, 1953)] [=Ceratopsinae Necxaga, 1958] [Marerials
for this family prepared by R V. Kesuang, University of Michi-
gan, with contributions by Ivan Hessiawp, University of Stock-
holm, and others as recorded |

Carapace nearly equivalved, subquadrate,
subelliptical, or subovate in side view, more
or less subquadrate in ventral and end views,
dorsal border long; each valve quadrilobate,
lobes in some genera composed of 4 equal
distinct elongate ridges, in others with L,
partly confluent with L, and Ly with Ly;
Sy invariably present, long; 8y and 83 re-
stricted ventrally by confluence of lobes in
some genera but otherwise appearing as long
sulei; marginal and velate structures in-
variably present, but variously developed.
[Tn most genera, lobes joined ventrally to
ridge in position of histium as in Sigmoopsi-
dae, but without ventral edge to form a
histial structure; in the aberrant Kiesowra,
however, this ridge, like the lobes, dissected
and discontinuous, scarcely recognizable in
some species. Most genera nondimorphic
but a few (e.g., Tallinnella) with velate
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structure of females wider anteroventrally
than corresponding part of males. As addi-
tional species are studied, it is possible that
the dimorphic genera may be segregated in
another family, but at present dimorphic
features of several genera are not well un-
derstood. The family is closely related to
the Sigmoopsidae, differing mainly in lack
of histium and associated dimorphism.] L.
Ord.-U.Ord.

Quadrijugator Kesuine & Hussey, 1953 [*Bollia

Piretella

0151

permarginata Forrste, 1917, Quadrilobate, with
4 nearly equal strangly elevated ridges, some or
all joined to a wventral ridge, valves with Jow
velate and marginal ridges close together, RV with
hinge consisting of ridge highest at ends and
indistinet at center; LV hinge with long groove,
deepest at ends and shallow medially, with long
shallow groove in central part. U.Ord., N.Am,——-
Fia. 82,1, *Q. permarginatus, USA(Mich.); Tad,
carapace R, dors., X60; Ted, RV lat, vent.. X6l
(Kesling & Hussev, 1953).

Ceratopsis Urricn, 1894 [*Beyrichia  chambersi

i, 81, Piretellidae (p. ©146-0150),
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Ceratopsis

Crustacea—Ostracoda

Fic. 82. Quadnjugatoridae (p. 0151-0152).

MirLer, 1875] [=Ceratella Urrich, 1890 (non
Gray, 1869) (nom. nud.)]. Valves quadrilobate
but lobes unequal, L1 being large and ornate (in
different species extending well above hinge line,
produced as long spine, or developed as mush-
room-shaped process), L. short, not reaching
hinge line, La with form of long ridge, and Ls an
clongate lobe or ridge; in most species Si nar-
rower than Ss or Si, ventral lobe prominent and
ridgelike in some species, nearly indistinguishable
in others. M.Ord.-U.Ord., N.Am.-Eu. Fic. 82,
2ab, *C. chambers (MiLLer), M.Ord., USA
(Minn.); 2a, RV lar, X30; 25, vent, X27.5
(Ulrich, 1894). Fio. 82,2cd. C. oculifera
(HaLL), U.Ord,, USA(Ohio); 2¢,d, carapace R,
dors., X25, %20 (Kesling, 1951).

Hesslandella Hensinosmorn, 1953 [*Crenentoma
muacroreticudata Hesstano,  1949).  Unisulcate,
with long sulcus which may be geniculated, traces
of 8§ and Ss may be seen; presulcal node distinet;

adventral structure developed as velar ridge, en-
tire; subvelar area channeled; dimorphism not
observed., L.Ord., Fu. Fic. 85,1, *H. macroreti-
crlata, Swed.; Ja, LV lat; 16, RV (holotype) ant.,
both x30 (Hessland, 1949). |Hesstanp. ]
Kicsowia Urricnn & Bassier, 1908 [*Beyrichia
dissecta Krausg, 1892]. Quadrilobate but with
cach lobe reduced to a node or to 2 or more
nodes in a group, boundaries of suldd poorly de-
fined; velar structure present as a ridge resembling
that of Quadrijugator or a broad frill as in some
Tetradella species; ventral region dissected into
nodelike arcas rather than forming a connecting
ridge as in other genera. M.Ord.-L.Sil., Fu.——ro
Fio, 83,01a, *K. dissecta (Kravse), M.Ord., Ger,
(drift); RV Jat, XI15 (Kesling, 1951). Fia.
83,16, K. radians (Kravse), M.Ord., Ger. (drift);
RV lat., X 17 (Kesling, 1951).
Protallinnella Jaanxusson, 1957 [*Beyrichia grew-
inght Bock, 1867, Secemingly equivalved; quadri-




Kiesowia

Quadrilobella

Fic. 83. Quadrijugatoridae (p. 0152-0153).

lobate, with lobes extending to or beyond dorsal
margin, except Ls; velar structure entire, in some
specimens slightly convex in anterior and antero-
ventral parts and developed as wide, thin, fragile
flange; dimorphism likely but not proved: sub-
velar field broad, except posteriorly and antero-
dorsally. L.Ord., Fu.(Baltoscandia). Fic. 84,3,
*P, grewinghi (Bock), Swed.; 3a, RV (matrix in-
completely removed), lat, x45; 36, RV (slightly
broken), lat., X435 (Hessland, 1949). [HussLann. |
Pseudorakverclla Sarv, 1959 [*P. optata]. Amplete
or slightly preplete, distinetly lobate, with large
Ly, Ly and Ls covering much of lateral surface,
sharp-ridged and with wide bases, Ls small and
developed as dorsoventrally  elongate node, L,
and L; united by connecting lobe: adventral struc-
ture a narrow ridge running along entire free
margin,  Dimorphism  not  observed.  Surface
smooth, M.Ord., NW .Eu. Fic. 84,2. *P. optata,
Est; 2a-c, RV (holotype) lat, int. dors., X20
(Sarv, 1959). [HEssLanD. |

Quadrilobella Ivavova, 1955 [*0). recta]. Very simi-
lar to Quadrijugator, possibly svnonymous, differ-
ing only in having velar ridge much farther from
marginal ridge and in having Lu closely associated
with L1, so that 8 15 much narrower than other
sulch and 1n some species very shallow ventrally
(in this respect resernbling the arrangement of
L1 and L: in Ceratopsis). L.Ord., TUSSR.
Fio, 83, 2a-c. *0, recta Ivanova, W.Sib.; Zab, RV
lat, LY lat.; 2¢, carapace vent.; all X135 (Ivan-
ova). Fic. 83.2d. O. arpilobata Tvanova, W,
Sih.; LV lat, X135 (lvanova)., [=Tetradellina
Harrs, 1957 (fide R, V. Krsuive). |

Rigidella Opix, 1937 [*Steusloffia mitis Ori,
19351, Quadrilobate, lobes crested, united ven-
trally by connecting crest, fa shorter than other

lobes but prominent; S and S: generally devel-
oped as semisulel; dorsal plica may be present;
probably dimorphic, wvelate flange entire, mod-
erately wide, widest anteroventrally, concave 1n
some specimens but in others incurved anteriorly
and anteroventrally; subvelate field comparatively
high. L.0wrd. N.Eu.(Baltoscandia). Fis. 83,2,
*R. omites, Esty 2a6, & LV lat, RV lat, X413
(2a, Hessland; 26, Jaanusson, 1957). [HessLann. |
Tallinnella Orix, 1937 [*T. dimorpha]. Quadrilo-
bate, lobe distinct, extending to dorsal border or
above, except L» which is shorter and united with
connecting lobe or developed as isolated knob; 7.
swollen ventrally, Li, Lz, and Ly ridgelike, extend-
ing to dorsal border or above; adventral structure
forming thick wvelate ridge or wvelum that is
widest anteroventrally: dimorphism  observed 1n
type species only, indicated by broader antero-
ventral part of velum in heteromorphs; marginal
structure tuberculate, L.Ord.-U.Ord., Far Fic.
85,3, *T. dimorpha, M.Ord., Est.: 3af, tecno-
morph LV lat, int, x20 (317); Jed, hetero-
maorph LV lat, 1nt, X20 (58); 3¢, RV vent
(Swedl), %15 (36). |HEssLaxp.]

Tallinnellina  Jaanusson, 1957 [*Tetradella teres
Hesstawn, [949]. Quadrilobate, with lobes ex-
tending to or even somewhat above dorsal margin,
except Ls, which is comparatively long but not
reaching  dorsal margin; dorsal plica may  be
developed;  wvelar  structure wide and  frill-like,
running along entire free margin, concave or
convex anteriorly and  anteroventrally;  probably
dimorphic; entire subvelate field broad. L.Ord.,
Eu.(Baltoscandia)..——Fuz. 84,1, #*T. teres, Llan-
virn., Swed.; RV (holotype), lat., X50 (30)——
Fic, 84,1ab. T. lanceolata (Hessuaxnp), Swed,;
Ta,b, LV (holotype) lat., X48, X35 (la, 30; 15,
36). [HessLann., |
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Tallinnopsis Sawrv, 1959 [*Tetradella calkeri Box-
~NEma, 1909]. Distinetly quadrilobate, Jobes joined
ventrally by connecting lobe, sulci open dorsally;
adventral structure developed as low narrow ridge
separted from connecting lobe by narrow furrow;
dimorphism not observed. M.Ord., N.Eu. Fic.
86,2. *T. calkeri (Bonnema), Est; 2a,6, RV lat,
LV lat, X 17, %32 (14, Bonnema, 1909; 15, Sarv,
1959), [HessLanb, |

Tetrada Neckaya, 1958 [*Tetradella memorabilis
Neckaja, 1933]. Distinctly quadrilobate  and
deeply sulcate, with sulei as a rule closed dor-
sally; adventral structure narrow, in some shells
indistinet: dimaorphism not observed; surface pitted.,
M.Ord.-U.Ord., Fu.(NW Russia). Fra. 86,3,

T, memorabilis (Neckata); 3ab, LV (holotype)
lat., vent., X46 (Neckaja, 1953). [Hessrann.]

jo bR

2a

Pseudorakverella

Protallinnella

Crustacea—Ostracoda

Zygobolboides Seivey, 1939 [*Z. grafensis]. Dor-
sal margin straight, ventral broadly rounded; valves
subequal; cardinal angles obtuse, posterior more
rounded than anterior; greatest height slightly
behind mid-length; trilobate, L confluent with L,
Ls, and L distinet; terminal lobes (Li, Li) sub-
parallel to free margin and usually connccted
ventrally by  narrow ridge, medial lobe (L)
gently arcuate and connected to ventral ridge;
lobes  approximately equal to height of valve;
Sz and Sa prominent, open dorsally, usually closed
ventrally by ventral ridge, which internally is re-
flected poorly or not at all but otherwise interior
shows 3 prominent sulci and 2 ridges that reflect
external features; dimorphism probably shown by
inflation of posterior lobes, but not now established,
U.Ord.,, N.Am.: Fre. 86,1, *Z. grafensis, U.Ord.,

Fio. 84, Quadrijugatoridae (p. 0152-0154).
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Tallinnella

I'ie. 85, Quadrijugatoridae (p. Q152-0153).

USA(lowa): Iab, LV lat,
Ie,d, LV int.,, RV int,,
(J.H. Burs, Jr., n).

RN latyy 235, X225
®50; Te, LV dors., x50

Family SIGMOOPSIDAE
Henningsmoen, 1953

[nom. correct. Jaawusson, 1957 (pro Sigmoopsiidic Hew-
niNcsmoen, 1953) | [ =Glossopsiinac FlessLawn, 19449 Glosso-
morphitinac Hessuaxo, 1954; Sigmoopsidinae Pokornd, 1958]
|Materials for this family prepared by R, V. Kesuing, Uni-
versity of Michigan, with contributions from Tvar Hessianp,
University of Stockholm, and others as recorded]

Carapace nearly equivalved, with straight
hinge line; valves subquadrate to subellip-
tical in outline and bi-, tri-, or quadrilobate,
with gently convex postcrlor rcglon 1n most
genera forming extralobate area, lobes joined
to ventral ridge that by its position corre-
sponds to histium in most genera; Se uni-
formly present, generally long and sinuous,
Sy present in trilobate genera; marginal and
one or two parallel structures developed in
most species as low unornamented ridges.
Dimorphism observed in all genera, ex-
pressed in form of outermost ridge or

flangelike structure (termed “carina” by
Hennmnesmorn, 1953, and  “histium™ by
Jaanusson, 1957), here called histium; ridge
between marginal and histial structures
present in some genera, here called velar,
but may not be homologous to velar struc-
tures in Hollinidac. [This family seems
closely related to the contemporary Quadri-
jugatoridae.| L.Ord.-U.Ord., ?L.Sil-?U.Si.

Sigmoopsis HENNINGsMOEN, 1953 [*¥Ceratopsis
platyceras Opix, 1937]. Valves subelliptical, in
maost species with distinet forward swing, tri- or
quadrilobate, lobes being unequal, Li rather large,
in some species with backward-directed spine, also
in some partly or whelly confluent with small La,
which does not reach dorsal border, Ls long,
curved, and rather strongly convex, Li broad, bor-
dered posteriorly by narrow extralobate area; Sy
short and narrow (if present), 82 long and sinu-
ous, Sx long, curved, narrow; histium developed
as low rounded or sharply crested ridge, dimorphic;
velar ridge present. M.Ord.-U.Ord., Eu. Fic.
881, *S. platveeras (Orik), M.Ord., Est.; lab,
§ RV lat, & LV lat,, X20 (Kesling, 1951).
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Aulacopsis HessLano, 1999 | *A. bifissurata). Valves
subtriangular in outling, bi-, tri-, or quadrilobate,
lobes being unequal, Ly dorsally confluent with L
and Ly with Li; S: long, extending from hinge
line to ventral part of valve, 51 and 8y (if present)
narrow hssures confined to ventral region (some
species having both 83 and Ss, others only Ss, and
at least one species having none). L.Ord., Eu.
Fic, 874. *A. bifissurata, Swed.; RV lat., X60
(Kesling, 1951).

?Brevibolbina Sarv, 1959 [*B. dimorpha|. Domi-
cilium approximately amplete, equivalved, unisul-
cate (sulcus shallow, short, somewhat sinuous, sit-
uated mainly at about mid-height of dorsal area},
presulcal node low, circular base, posteroventral
broad spine or knob directed backward. Dimorphic;
tecnomorphs  with narrow ridge along  part of
anteroventral  and  ventral margins  (may be
lacking); heteromorphs with wide convex flange
along same section of free margin. M.Ord.-U.Ord.
NW.Eu. Fic. 88,5. *B. dimorpha, U.0rd., Est.;
Sa,h, heteromorph LV (holotype) lat. {reconstr,),
int.; Sed, tecnomorph RV ext., int; all %35
{Sarv, 1959), [HEessLann, |

Carinobolbina HEnvinGsyorn, 1953 | *Crencbolbina

Zygobolboides

Crustacea—Qstracoda

estona Orix, 1937]. Closcly similar to Sigmoopsis
but with much shorter histial structure that is
confined to anteroventral and ventral areas. M.
Ord., Eu. Fic. 88,4. *C. estona (Orix), M.Ord.,
Est; 426, @ and & RV lat, X25 (Hennings-
moen, 1953).

Distobolbina Sarv, 1959 [*D. nabalaensis]. Pre-
plete, generally considerably higher in anterior
part, many strongly convex, equivalved; unisul-
cate, with slightly arcuate sulcus extending from
dorsal area almost to ventral margin, indistinct
dorsally but fairly deep in central and ventral
parts, rather conspicuous presuleal node with cir-
cular base, second node occurring dorsal to sulcus
and swollen short lobe developed behind ventral
part of sulcus extending mainly parallel o cor-
responding  part of ventral margin, Dimorphic,
with adventral structure forming narrow ridge
near margin in tecnomorphs and strongly convex
anteroventral  flange in  heteromorphs.  Surface
tuberculate and spinose. U.Ord.,, NW.Eu.(Balto-
scandia ), Fic. 88,9. *D. nabalaensis, Est.; 9a,
heteromarph LV lat. (holotype), 94, tecnomorph
LV lat, both X35 (Sarv, 1959). [HessLann. ]
?Disulcina Sarv, 1959 [*Crenobolbina perita Sanv,

Tetrada

Fra. 86. Quadrijugatoridae (p. Q154-0155).
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Glossomorphites
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Fic. 87, Sigmoopsidae (p. 0156-0159).

1956]. Dorsal margin long, cardinal angles dis-
tinct, carapace generally somewhat higher in pos-
terior part and slightly preplete, equivalved, bi-
sulcate; sulel arcuate, anterior situated mainly in
centrodorsal area, posterior mostly in central arca
and in some shells extending more toward ventral
margin, adventral structure developed as narrow
ridge along anterior and  ventral margins. Di-
morphism not observed. Surface smooth. M.Ord.-
U.0rd., NW.Eu. Fi. 88,2, *D. perita (Sarv},
U.Ord., Est.; 2a, RV lat. (holotype); 25, LV lat.
(reconstr.): 2e, RV int.,; all x32 (Sarv, 1959),
[ HEsspavD. |
Glossomorphites Hrsstann, 1954 | pro Glossopsis
Hesseawp, 1949 (non Busm, 1904) | | *Glossopsis
lingrra Hesstanp, 19497, Valves quadrilobate but
lobes unequal, L: being elongate (linguiform in
some species), La ridgelike, Ls and Ly confluent
dorsally though separated by a fissure ventrally;
sulcl unequal, $1 elongate and rather narrow, 8:
deeper and wider than other sulci and reaching
from hinge line to ventral part of valve, 83 a fs-
sure confined to middle and ventral parts of valve;
ventral ridge o histium developed  only  along
anterior and ventral sections of free border. L.Ord.,

Eu. Fre. 87,3, *G. lingua (HessLann), Swed.;
Fab, LV lat, dors.,, %50 (Kesling). T, 87,1,
G, aletws (Hesseanp), Swed.; RV Jat, =60

(Kesling, 19517,

Lomatobolbina  Jaaxusson, 1957 [*Crensbholbina

1940].
long and sigmodal; Le a small vertically elongate
nade in front of geniculum, more or less fused
with L;; ventral part of rear half of valve in-

mammidlata  THORSLAND, Unisulcate, S

flated, forming posteroventral lobe, 1n  some
species with node or spine at its top, in this
respect differing from closely similar Sigmobol-
bina; characteristic marginal flange, in  some
radially  striate, broadest  posteroventrally, -
maorphism in histium; in females moderately hroad,
flangelike, but in male a wedgelike ridge, 10 ven-
tral view bowed farthest outward 1n anteroventral
region; velar structure, if present, posteriorly con-
fluent with histial structure, apparently broader in
females than in males, M.Ord., ?U.0rd,, Fu.
Fic, 88,7, *L. mammillate (Thorscuno), M.Ord.,
Swed.; 7a.b, & and @ RV lat., K25, Fic. 88,8.
L. craspedota Jaawusson, M.Ord., Swed.; 8ab, &
and 9 LV Jat, x37.5 (Jaanusson, 1957).
Occematobolbina  Jaawusson, 1957 [*0. nitens|.
Unisulcate, S» broad dorsally, narrowing ventrally,
geniculate; no velar structure; a broad, radially
striate [rill-like marginal structure in some species.
Histium in male valve a ridge, in most species
bearing 2 nidgelike thickenings and, in some, 2
rows of oblong pits or depressions: in female
valve broader, flangelike, internally hollow and
partitioned into chambers by radial septa. M.Ord.,
NW.Eu.(Est.-Swed.-Ire.). Fic. 88.,6. *O, nitens,
M.Ord., Swed.; 6ab,2 9 LV lav: 6cd, & LV lat,
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Sigmoopsis

Lomatobolbina Lomatobolbina

Fie. 88, Sigmoopsidae (p. Q155-0160).
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ant., all 337.5 (Jaanusson, 1957). Fic. 89,6.
0. ctenolopha (Ori), M.Ord,, Est; 74 LV la.,
X33 (Kesling, 1951,
Ogmoopsis Hesstanp, 1949 [*O. nodulifera]. Valves
quadrilobate, with subequal elongate ridgelike
luhes but Le shghtly shorter than others; all sulc
long, extending from hinge line to ventral ridge
or histium, [Genus seems closely related to Quadri-
jnga!m', from which it differs in having lobes of

t ~g
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varied form, with distal surfaces gently conves
instead of round, and in having greater space be-
tween marginal and velar ridges. | L.Ord., Eu.
Fic, 87.2. *0. podulijera, Swed; 2a, LV lat,
X 50; 2h,e, LV vent, ant., x40 (Kesling, 1951).
?Ordovicia Necraya, 1956 |*0. porchosiensis|.
Amplete or somewhat preplete, monosulcate, with
deep, long, slightly  sinuous  sulcus, LV
than RV, cardinal corners distinct  {in

larger
JTHLIY

2d

Fio. 89, Sigmoopsidae (p. QI59-0161 ).



Sigmobolbina

Polyceratella

Crustacea—0Ostracoda

3a Polyceratella

Fie. 90. Sigmoopsidae (p. 0160).

shells extended into short spines), presulcal node
small and indistinctly sct off, dorsal broad swell-
ings on cach side of sulcus in adult specimens
rising above hinge, ridge on ventral side of sulcus
and extending  backward from it approximately
parallel to ventral margin and generally ending
spine, adventral structure developed as nidge run-
ning along entire free margin, broadest antero-
ventrally, narrowing anteriorly and  posteriorly,
marginal ridge along free margin, Dimorphism not
reported. Surface tuberculate. [Apparently closely
related to or possibly congeneric with Hesslandella. |
M.Ord., NW.Eu. Fic. 88,3, *0. porchouneniis,
Russia(Pskow arca); 3a, LV (holotype) lat; 34,
LV (juv.) lat, vent; all X27 (MNeckaja, 1958).
[Hessuann.]

Polyceratella Oeix, 1937 [*#Ulichia  huckersiana
Bonnenma, 1909], Quadrilobate, [y and Ly more
or less parallel to anterior and posterior borders
and connected by a ventral lobe; L: broad dor-
sally but constricted ventrally, ecither confluent
with the ventral lobe or separated from it by a
furrow; Ly a knob, separated from ventral lobe by a
furrow or almost obsolete; S long, wide dorsally
and narrow ventrally; ridge- or flangelike velar
structure in all species. Histium formed as pro-
jecting edge of ventral lobe, in females broad and
frill- or flangelike, widest anteroventrally, in males
a narrow ridge, M.Ord., Swed., Lst. Fic. 90,3,
P, huckersiana (Bonnwema), Swed., Fst; Ja, @
LV lat, X35 (Jaanusson); 3be, @ carapace
(holotype) L., vent., X20 (58). Fic. 90,2, P,
bonnemat (THorsLUuND), Swed.; & RV lat, X35
(A, histial ridge; », velar flange) (36). Fic. 89,
4. P. tetraceras (Ovix), Est; & LV lat, %20
(58).

Psendotallinnella Sanv, 1959 [*P. scopulosa|. Pre-
plete, equivalved, quadrilobate, with comparative-
Iy low lobes that may be partitioned into separate
knobs, sulel shallow; adventral structures consist-

ing of inner narrow ridge running along anterior
and ventral margins and outer ridge different in
length but conforming to this. Dimorphism may
be indicated by distinctly channeled area between
adventral  structures  in heteromorphs.  Surface
coarsely tuberculate. M.Ord.-U.Ord., NW.Eu,
Fis, 89,1, *P. scopulosa, U.Ord., Est.; la, hetero-
morph LV (holotype) lat; 1b,e, RV lat, vent;
all X20 (Sarv, 1959). [ HEessLanp. |

?Reigiopsis  Sanv, 1959 [*R. oepikr|. Preplete,
equivalved, posterior margin forming an  acute
angle with dorsal margin - which s long and
straight: dorsal area with 2 large backwardly
directed cones separated by sulcal depression; ad-
ventral structures comprising outer bend and in-
ner low ridge (apparently velar). Dimorphism not
observed. L.Ord.,, NW.Eu.(Baltoscandia).——Fic.
89.2. *R. oeprki, Est.; 2a-d, carapace (holotype) R
lat,, dors., vent., post., X 18 (Sarv, 1959), [Hzss-
LAND. ]

Sigmobolbina Hexsinesymoen, 1953 [*Entomis ob-
longa StEusLOE¥  war. hwcherstana  BonnuMma,
1909]. Generally unisulcate but some species with
traces of Sy and Su, Sa being sigmoidal as in Sig-
moopsis; histium of females may be flangelike
and of males ridgelike, also in some species ter-
minating posteriorly in spine; velar ridge nar-
row but distinct. M.Ord., Eu. Fi. 89,7. *S.
huckersiana  (Bosnema), M.Ord., Est; 746, @
and & LV lat., x21 (Pokorny, 1958). Fie.
90,1. 8. sigmoidea Jaanuvsson, M.Ord., Swed.;
Iaf, @ and & LV lat, X25 (Jaanusson, 1957).

Winchellatia Kay, 1940 [*W. longispina]. Lobation
resembling that of the Devonian hollinid Flacci-
velum but La smaller and not inflated dorsally;
prominent posteroventral projection; female with
wide {frill-like histum separated from free edge
by smooth channel, male with histial ridge. [Genus
differs from Lomatobolbina in having its mar-
ginal structure poorly developed and in lacking
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any  form of wvelar structure.] M.Ord.-U.Ord.,
MN.AMm.-Eu. e, 89,5, *W. longsping, M.Ord.
(Trenton.), USA(Towa); Sab, @ RV lat, vent;
Jed, & carapace L, vent, all » 30 (Kay, 1940).
. 89,3, W. minnesotensis Kay, M.
Ord., USA(Minn-lowa); Jab, & carapace R,
vent.,, X 50 (], R. Cornell, n.)——Fig, 89,8, N,
lansingensis, M.Ord (Decorah), USA(Minn.-lowa),
8ab, ¢ RV lat, LV int.; 8ed, & LV lat. dors;
all %50 (J. R. Cornell, n).

Family TETRADELLIDAE Swartz, 1936

[Materinls for this family prepared by Ho W, Scorr, Univer-
sity of Mlineis, and R V. Kesoews, University of Michigan|

Straight-hinged ostracodes with subequal
valves; bilobate to quadrilobate; dimorph-
ism by anterior and anteroventral loculi oc-
cupying position distal to carinate ridge, in
some between velate structure and carinate
ridge. M.Ord -L.S11.

Tetradella Uvrricu, 1890 [*Beyrichia guadrilivata
Havn & Warrrien, 1875], Subquadrate to sub-
ovate, with straight dorsal margin and broadly
convex ventral marging valves subequal, quadri-
lobate: lobes simple or divided, Lo and L, merg-
ing ventrally to form continuous lobe subparallel
to free margin, Lo and Ls joining ventrally with

Tetradella
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ventral ridge; loculi along anterior and antero-
ventral margin situated between L1 oand ventral
ricdge and velum (abvelate); dimorphism by ab-
velate locull, M.Ovd.-U.Ord., cosmop. Fii. 91,
1. ¥T. gquadridirata (Harr & WHiteiern), M.Ord.,
USA(N.Y.}); lac, § LV lat, dors.,, ant,, X27
(Kesling,  1951). Fig, 92,0.T. sp. cf. *T.
gutadrifivate (Havn & Waireieen), U.Ord. (Rich-
mond.), USA(Ohio); fa-d, @ RV lat., dors., @
LV lat, dors.; Ief, & RV lat, vent; lgh, 9
RV lat., vent.; all %30 (Keshng & Hussey, 1953},
Fio. 91.5. T. perornara Ok, M.Ord., T
28 LV lat, X0 (Kesling, 1951). Fiz. 91,6,
T, marchica (Krause), M.Ord,, USA(Pa); ? &
LV Jat, X 18 (Keshng, 1951). Fre. 91,2, 7T,
lunatifera (Urricn), M.Ord., USA(Minn.); 2a-c,
23 RV law, vent, ant,, X 27 (Kesling, 1951)——
Fro. 914, T ellipeelling Kay, M.Ord. (Decorah
Sh.), USA{Minn.); 4a-c, LV lat, vent,, § RV
lat.. %30 (J. R. Cornell, n}.

Dilobella Urricn, 1890 [*D. typal.
ovate, valves subequaly 1o and La fused to form
large anterior lobe with dorsal end slightly above
hinge line, 1n some species ventrally connected to
Ly forming U-shaped lobe; Lo large, extending
above hinge line in some species, Se long and deep,
Slight]_\' forward  ad-

Small, sub-

nearly  wertical but curved
ventrally: both dimorphs with velate ridge near

Tetradella

Fia. 91, Tetradellidae (p. 0161-0162).
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Foramenella

"& f

Tetradella

Dilobella

Fic. 92. Tetradellidae (p. 0161-0162).

marginal ridge, males with bend along U-shaped
lobe but without true carina, females with an-
terior and anteroventral abvelate loculi between
velar ridge and carinate edge of U-shaped lobe,
carina nearly or completely hiding loculi in lateral
view, continuous with lateral surface of U-shaped
lobe and hence nearly same as histium. M.
Ord., N.Am. Fic. 92,3. *D. typa, Ord.
(Trenton.), USA(Minn.); 3e-d, @ RV lat, dors.,
vent., ant.; 3e, & LV vent, all X30 (Kay, 1940).
Fie. 91.3. D. simplex Kay, M.Ord.(Decorah

Sh.), USA{Minn.); & LV lat, X33 (]. R. Cor-
nell, n).

Foramenella Srumeur, 1956 [ *Ewprimitia parkis
Neckaya, 1952]. Small, elongate oval, convex,
nearly equivalved; with conspicuous Sz slightly in
front of mid-length giving each wvalve bilobate
appearance; females with 5 loculi in each valve.
lateral velate ridge, edges of loculi with slight
development of rims but without bordering carinal
structure, U.Ord.-L.Sil., Est. Fic. 92,2, *F.
parkis, @ LV lat, X33 (Sarv, 1959).

Levisuleulus

Fic. 93. Tvaerencllidac (p. Q163).
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Dev. | Miss. | Penn. | Perm.
1 Amphissella F
2 Doraclatum F
3 Amphizona B =
4 Arcyzona B 1
5 ChironiptrumB | =
& Paegnium B =
7  Reticestus B =
8 Bideirella G =
9  Scrobicula G
10 Amphissites A
11 RoundyellaG
12 Polytilites A

13 Kellettina D
14 Kirkbya E
15 Knightina E
16 Kegelites A
17 Kindlella D
18 Coronakirkbya E
19 CardiniferellaC
20 Awrikirkbya E [l

21 Semipetasus D

22 Placidea F

Fic. 94. Stratigraphic distribution of kirkbyacean
ostracode genera, with indicated family assignments
(A—Amphissitidae, B—Arcyzonidae, C—Cardini-
ferellidae, D—ZKellettinidae, E—Kirkbyidae, F—
Placideidae, G—Scrobiculidae} (Moore, n). The
accompanying alphabetical list of generic names
furnishes a cross reference to the serially arranged
numbers on the diagram.

Generic Names with Index Numbers

Amphisella—] Kellettina—13

Amphissites—10 Kindlella—17
Amphizona—13 Kirkbya—I14
Arcyzona—4it Knrightina —15
Aurikirkbya—20 Pacgninm—6
Bidesrella—8 Placidea—22

Polytdlites—I12
Reticestus—7

Cardiniferella—19
Chironiptrum—5

Coronakirkbya—I18 Roundyella—I11
Doraclatum—12 Serobicula—9
Kegelites—I16 Semipetasus—21

Family TVAERENELLIDAE Jaanusson,
1957

[rom. trans!, HessLano, herein (ex Tvaerenellinae Jaawussown,
1957)] [Materials for this family prepared by Ivar HessLawo,
University of Stockholm]

Unisulcate to nonsulcate or with sulcal
depression, presulcal node or knob or spine
flattened and indistinct; no surface orna-
mentation or indications of crests; with
velar dimorphism, flange in heteromorphs
being slightly to meoderately convex and
edges not in contact in closed carapaces.

L.Ord -U.Ord.
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Tvaerenella Jaanusson, 1957 [*Primitiella carinata
TuorsLunp, 1940]. Nonsulcate or provided with
sulcal depression, presulcal node small and in-
distinct; dimorphic, with velar ridge or slighdy
convex and moderately wide flange that is widest
anteroventrally and generally rather long. L.
Ord -U.0rd., NW.Eu. Fic. 93,1, *T. carinata
(THorsLUND}, M.Ord., Swed.; Ia, LV (holotype),
heteromorph with anteroventrally curved frill, Jat.,
X22; 15, LV tecnomorph with velar ridge, X25;
Ie, RV, heteromorph (reconstr.), lat., X35; Id,
RV, tecnomorph (reconstr.), lat., X35 (Ie, Thors-
lund, 1940; 14-d, Jaanusson, 1957).

Levisulculus Jaanusson, 1957 [*L. lineatus]. Pre-
plete, dorsal margin long, shallowly unisulcate
(narrow sulcal or semisulcal depression), presul-
cal node small; dimorphic, velar structure not
reaching posterodorsal corner, straight and nar-
row to wide or wide and distinctly convex, widest
anteroventrally. M.Ord., NW.Eu.{Baltoscandia).

Frc. 93,2, *L. Iineatus, M.Ord., Swed.; 2a.b,

LV heteromorph (holotype), lat., vent., X 45, X 37;

2¢, RV tecnomorph with straight velum (reconstr.),

lat., X35; 2d, RV heteromorph with convex velum

(reconstr.), lat., X35 (Jaanusson, 1957},

Family UNCERTAIN

Echinoprimitia Harris, 1957 [*E. imputata]. Small,
subrectangular, straight-backed; valves subequal, S:
present; marginal spines present along anterior and
part of ventral margins; spine anterodorsal to Sa.
[The smallness of the specimen on which the genus
was based and the row of short marginal spines in-
dicates that this represents an instar stage of a
genus resembling those included in the Hollinidae
or Eurychilinidae. Possibly it 1s a molt of Ewury-
chilina papillata Harris. Both were found in the
same zone at the same locality.] M.Ord., USA
(Okla.). [ScorT.]

Superfamily KIRKBYACEA
Ulrich & Bassler, 1906

[nam, transl. Souw, herein (ex Kirkbyidae ULnienr & Bassuer,
1906)] [Dhiagnosis by 1. G. Souwn, United States Geological
Survey]

Reticulate, straight-backed, with or with-
out lobes, nodes and carinae; ridge-and-
groove hingement, with or without terminal
dentition; valves subequal, overlap slight;
free margin of one valve rabbeted to receive
opposing valve; one or more marginal rims,
dimorphism unknown. ?L.Dev., M.Dev.-
M .Perm.

The stratigraphic distribution of kirk-
byacean genera is shown graphically in Fig-
ure 94,



Coronakirkbya

Crustacea—Ostracoda

Fic. 95. Kirkbyidae (p. 0164).

Family KIRKBYIDAE Ulrich & Bassler,
1906

[=Kirkbijidae Serzmarsky, 1939] |Materials for this family
prepared by 1. G Soun, United States Geological Suryvey]

Reticulate, lobed or unlobed, with well-
developed kirkbyan pit, and without nodes
or carinae. L.Miss-M . Perm.

Kirkbya Jowes, 1859 [*Dithyrocaris permiana JoNes,
1850]. Elongate, greatest length at or near dorsal
marging posterior cardinal angle acute; lateral sur-
face evenly convex or with posterior shoulder;
2 marginal rims. L.Mse.-M.Perm., N.Am.-Eu.-
Asla. Fra. 95,1, K. sp., Perm., USA(Tex.):
lab, RV lat, dors., ¥40; Ie, RV int, X 30 (73).

Fie. 964. K. canyonensis Harvron, Penn.,
USA(Tex.); ant. sec. through LV (ir, inner ridge;
or, outer ridge), X 90 (73).

Aurikirkbya Somn, 1950 [*Kirkbya wordensis Ham-
iwron, 1942]. Two dorsal lobes connected ven-
trally by ridge, terminal teeth well developed,
marginal rim thicker than shell wall, ?L.Penn.,
M.Penn.-M.Perm., N.Am.——Fies. 95,3, 96,2, *.4.
wordensis (Hamivron), USA(Tex.); 95,3a,6, RV

lat., int., 30 (333); 96,2, post. section through
LV at kirkbyan pit, X553 (73).

Coronakirkbya Souw, 1954 [*C. fimbriata]. Large,
centrally lobed, 2 marginal rims; retculation of
lobe smaller than those of walve. PL.Miss-?M.
Penn., U.Penn.-M.Perm., N.Am. Fic. 95,4, *C.
fimbriata, Perm., USA(Tex.): 4a-d, LV (holotype)
lat., dors., vent., int.,, X30 (73).

Knightina Kevverr, 1933 [*Amphisstes alloris-
moides Kwicur, 1928] [=Tenebrion Zanina,
1956]. Cardinal angles obtuse, with well-developed
posterior shoulder, I or 2 marginal rims, no ter-
minal dentition. L.Mess.-M.Perm., N.Am. -Eu.-Asia.
95,2, 96,0, *K. allorismoides (Kwigut), Penn.,
USA(Mo.); 95,2, RV lat. (topotype), X57; 96,1,
ant, sec. through RV, » 90 (73).

Family AMPHISSITIDAE Knight, 1928

Sonw, United

[Materials for this family prepared by 1. G.
States Geological Survey]

Carapace with one or more nodes and
well-developed kirkbyan pit, usually carved
into or near central node. M.Dev.-M Perm.
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Amphissites Kirkbya
C 7
Kindlella Semipetasus

Fic. 96. Sections of kirkbyacean genera (Sohn, nj,

Ampbhissites Girry, 1910 [*4. rugosus] [=dAl-
banetla Harris & Lavicker, 1932; Binodella Bran-
FIELD, 1935; PEctodemites Coorer, 1941]. Median
node Hanked laterally by carinae which may or
may not superpose elongate nodes, and which are
connected by dorsal carina subparallel to and
joining hinge near cardinal angles; with terminal
dentition and 2 marginal rims. M.Dev.-M.Perm.,
N.Am.-Ep.-Asia. Fic. 98,3. *A. rugosus, Miss.,
Ark.; 3a-d, carapace (lectotype Rounpy, 1926), L
lat., dors., vent., post, X40 (Sohn, n). F1c.
96,3. A centronotus (ULricH & BassLer), Penn.,
USA(Tex.); cross section of carapace in front of
central node, X 90 (73). Fic. 97,1. A. primus
(Coorer), UMiss,, USA(IIL), (type species of
Ectodemites); la-c, carapace L, dors., vent., %30
(Sohn, n). [Brillius Braver, 1952, is judged to be
based on a male corresponding to female Ecto-
demites and accordingly classed doubtfully as syn-
onym of Amphissites—ScorT.]

Kegelites CoryeLL & Boorn, 1933 [pro Girtyites
CorveLL & Boorn, 1933 (non WepExinp, 1914)]
[*Girtyites spinosus Coryerr & Boorn, 1933)
| =Kirkbyites Jouwsow, 1936]. Like Amphissites,
without dorsal carina or anterior node; posterior
node trending toward cardinal angle, projecting
above hinge line. M.Miss.-M.Perm., N.Am. Fia.
98,1. *K. spinosus (CorviLL & Bootm), Penn.,
USA(Tex.); la-c, carapace (holotype), L lat, R
lat., vent., X 80 (Sohn, n).

Polytylites Coorer, 1941 [*P. geniculatus]. Like
Amphissites, without carinae but with terminal
nodes well developed. ?U.Dep., L.Miss.-M.Perm.,
N.Am.-Eu.-Asia. Fic. 98,2a-d. *P. geniculatus,
Miss., USA(IIL), 2a-d, carapace (holotype) L. lat.,
R lat., dors., vent, X40 (Sohn, n). Fic. 98,
2ef. P. digitatus Soun, M.Perm., USA(Tex.);
2ef, LV (holotype), lat, dors., x40 (73).




Amphissites

Fic. 97. Amphissitidae (p. 0165).

Family ARCYZONIDAE Kesling, n. fam.

[Materials for this family prepared by R. V. Kesung, Uni-
versity of Michigan]

Carapace with subequal valves, subquad-
rate to subelliptical or subovate in outline,
with marginal and velar structures in all
genera but carina only in some; side of
valves with large subcentral pit but no node,
interior of valves marked by node with clus-
tered adductor muscle scars in position

Crustacea—Ostracoda

corresponding to external pit; RV hinge
consisting of groove that fits edge of LV,
hinge line straight. Surface reticulate. M.
Deuv.

Ostracodes of this family previously have
been included in the Kirkbyidae on account
of their straight hinge line, reticulate sur-
face, and central pit; they differ in the much
larger size of the pit and in lacking a cen-
tral node. The family may contain the
ancestors of Kirkbyidae.

Arcyzona Kesuine, 1952 [*Amphissites diadematus
Van Peur, 1933]. Carapace with velar structure
in all species consisting of narrow frill, simple
ridge, or breadly rounded ridge covered by reti-
culation of narrow crests; carina, if present, de-
veloped as frill-like flange, ridge, or reticulate ele-
vation, Surface coarsely reticulate. M.Dev., N.Am.-
Eu. Fic. 99,Ja. *A. diademata (Van Pevr),
USA (Mich.); RV lat., X40 (201).—Fic. 99,15.
A. rhabdota Kesuing, USA(Mich.); RV lat,, X40
(201). TiG. 99,0c. A. aperticarinata KesLiNG &
Weiss, USA(Mich.); RV lat, X40 (213).

Amphissites

Fic. 98. Amphissitidae (p. 0165).
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Reticestus

Arcyzona

Amphizona

Fia, 99, Arcyzonidae (p- Q166-0167),

Amphizona Kesuine & Coperanp, 1954 [*4. as-
ceta]. Carapace with dorsal ridge, central hori-
zontal ridge, frill, and well-developed  carina;
low node in front of central pit; very young in-
stars lack central ridge and node. Surface reticulate,
M.Dev., N.Am. Fic. 99,3. *A. asceta, USA
(N.Y.); 3a-c, adult carapace L lat., dors., vent,
% 35; 3d, young instar R lat, X35 (207).

Chironiptrum KesLing, 1952 [*C. oiostathmicum |.
Carapace with frill confluent with flangelike dor-
sal ridge, no carinae. Surface finely reticulate. M.
Dep., N.Am. Fra. 99,2, *C. oiostathmicum
USA(Mich.); 2a,6, RV lat, dors., 40 (201).

Paegnium Kesuing, 1957 [*P. famaum]. Carapace
elongate, RV overlapping LV; hinge line very long;
narrow frill or velar ridge around free border,
continuous with a narrower dorsal ridge, in this
feature resembling Chironiptrum; no carina; low
marginal ridge. Surface reticulate; central pit
smaller than in other genera of family, scarcely
larger than meshes of reticulation. M.Dep., N.Am,

Fic. 100,. *P. tanawm, Hamilton, USA
(N.Y.); la-d, carapace (holotype) L, R, dors,
vent., X 85 (204).

Reticestus KesLinG & Wess, 1953 [*R. acclivitatus].
Carapace lacking distinct frill, velar ridge, and
carina, but lateral surface separated from mar-
ginal surface by distinct smooth rounded bend thar
apparently  represents  velar  structure.  Surface
reticulate. M.Dev., N.Am. Fie. 994. *R. ac-
clivitarus, USA(Mich.); RV lat, %30 (213).

Family CARDINIFERELLIDAE Sohn,
1953

Differs from Kirkbyidae in absence of
marginal ridges and in presence of a primi-
tive merodont hinge. U.Miss.

Cardiniferella Soun, 1953 [*C. bowsheri]. Sub-
ovate; reticulate except for smooth marginal area;
hinge incised; overlap slight. U.Miss., N.Am.
Fi, 101,1. *C. bowsheri, USA(Tex.); la, RV
(holotype), lat; 1&, carapace (paratype), dors.,
x40 (334).

Family KELLETTINIDAE Sohn, 1954

|nom, transd. Somn, herein (ex Kellettininae Sosn, 1954)]
[Materials for this family prepared by 1, G. Somw, United
States Geological Survey]

Carapace without a well-defined kirkbyan
pit. ?L.Miss.(?L.Carb.), M.Miss-M.Perm.

Kellettina Swarrz, 1936 [*Ulrichia robusta Ker-
veTT, 1933]. Two unequal large nodes on each
side of approximate mid-length, not extending
below mid-height; well-developed marginal rim.
?L.Carb., Eu.(Russ.); L.Penn.-M.Perm., N.Am.-
Eu.-Asia. Fic, 102,3. *K. robusta (KeLLETT),
Perm., USA(Kans.); LV (holotype), X40 (Sohn,
n). Fic, 96,5, K. widriensis Hamiton, Perm.,
USA(Tex.); 5ab, ant. transv. and long. secs.
through LV, X45 (73).

Kindlella Soun, 1954 [*K. fissiloba]. Shallow mar-
ginal rim; lobes extending below mid-height. M.




Paegnium

Fia. 100. Arcyzonidae (p. Q167).

Miss-M.Perm., N.Am.-Eu. Fics. 96,6, 102,].
*K. fissiloba, M.Perm., USA (Tex.); 102,1a,b, cara-
pace (holotype) R, L, %40 (Sohn, n); 96,6, ant.
transv. sec. through LV, X95 (73).

Scmipetasus Soun, 1954 [*S. signatus). Large, with
confluent clongate lobes, minute terminal dentition.
L.Perm.-M.Perm., N.Am.——Fics. 96,7, 102,2. *S.
signatus, M.Perm., USA(Tex.); 102,226, LV
(holotype), lat,, dors., X20 (Sohn, n); 96,7, RV
ant,, transv. sec. through RV, X48 (73).

Crustacea—QOstracoda

?Family PLACIDEIDAE Schneider, 1956

[Materials for this family prepared by 1. G. Somw, United
States Geological sur\rcy] [Proper assignment of the Pla-
and Scrobiculidae is unknown at chis time. Soun

believes that they are not Kirkbyacea because they lack the
kirkyban pit. He would amgn !hcm questionably to the
Podacopida. A with as many as
40 units suggesis a pmsahlt r:latwnshm with the metacopines,
{o + outline, hi free margin, and a nrongly
rmcul:lcd surface do not conform with other metacopines.
These families display characters somewhat transitional be-
tween the Kirkbyacea and the metacopines and perhaps future

studies may show that this is their true position.]

Straight-backed, subquadrate reticulated,
with or without dorsocentral node, and with
marginal rim; adductor muscle scar an
irregularly rounded rosette with up to
40 spots, tongue-and-groove hingement;
straight marginal pore canals. L.Dev.-M.
Perm.

Placidea Scunriper, 1956 [*Amphissites lutkevichi
Spizaarsky, 1939]. No dorsocentral node, ventral
margin slightly concave, more than 1 mm. long.
L.Perm .-M.Perm. Fic. 103,3a. *P. luthevichi
(Spiznarsky), Russian Platform; LV x40 (50).

Fie. 103,34, P. trituberculata Scavemer, Rus-
sian Platform, carapace L, X40 (239).

>Amphissella Stover, 1956 [*A. papillosa]. Differs
from Placidea in straight to shghtly convex ventral
margin and small size (less than 0.75 mm. in

length). Dev. Fic. 103,1. *A. papillosa; M.
Dev. (Hamilton), N.Y.; carapace L (holotype),
x40 (348).

fDoraclatum Svtover, 1956 [*D. compandium].
Differs from Amphisella in possessing a dorso-
central node. Dee. Fic. 103,2. *D. compan-
dium, M.Dev. (Hamilton), N.Y.; carapace L
(holotype), x40 (348).

? Family SCROBICULIDAE Posner, 1951

|See note under Placideidae,] [Matecials for this family pre-

pared by 1. G. Sonn, United States Geological Survey, with

addition by R. H. smvrm Indiana University and Indiana
Geological Survey|

Cardiniferella
b

Fi6. 101. Cardiniferellidae (p. 0167).



Palacocopida—DBeyrichicopina—OOepikellacea 0169
8 _h F 1 paces (paratypes}, lat., lat., dors.; all %30 (348).
f : [Suaver.]

Roundyella Braprieip, 1935 [*Amphissites simpli-
cissimus Kwicar, 1928] [=Scabering BravripLp,
1935]. Dorsum straight, surface with or without
scattered papillae and small spines. ?M.Dep.-PL.
Miss., M.Miss-M . Perm., N.Am. Fic. 104,3. *R.

ool smplicissima, Penn., USA(Mo.), 3ab, RV lat,
g int., %30 (Sohn, n).

i Superfamily OEPIKELLACEA

i Jaanusson, 1957

b4

|nam. tranid. Hessuano, hercin (ex Ocpikellidae Jaaxusson,
19573 ]

' Median sulcus absent, surface smooth,
b Kindlella pitted, reticulate, or nodular; velar structure
R G e - present. L.Ord.-M.Penn,

i i The Aparchitidac are included provision-
ally in this superfamily. The genus Apar
chites is so poorly known that it is not clear
at this time whether or not this is a valid
family.

The stratigraphic distribution of genera
assigned to the Ocpikellacea is shown
graphically in Figure 105,

Family OEPIKELLIDAE Jaanusson, 1957

[Materials for this family prepared by Ivar Hesscamn, Unie
versity of Stockholm |

Carapace nonsulcate, dimorphic; tecno-
morphic specimens generally amplete, ad-

Kellettina
Fic. 102, Kellettinidae (p. ©@167-0168).

Subquadrate or suboval, small, straight-
hinged, inequivalved, reticulated, with
slightly impressed tongue-and-groove hinge-
ment, subcentral roseate muscle scar, no
marginal rims. ?M.Dev., L.Carb.(Miss.)-
M .Perm,

Scrobicula Peswer, 1951 [*Cytherella? scrobiculata
Jowrs, KiRkey & Brapy, 1884]. Dorsal margin of
larger valve curved, overreaching impressed hinge.
M. Dep U Dew., L.Carf., Eu. Fre:. 104,2. *5.
serobiculata (fgured specimen), L.Carb., Russia;
Za-c, LV lat, vent., dors.,, X635 (281).
?Bideirella Stover, 1956 [*B. reticulata). Resemb-
ling Roundyella in small size, subequal valves, sub-
rectangular outline in  lateral view, reticulated
surface, smooth central spot, and smooth mar-
ginal band, but differing in presence of 2 low
vertical ridges near ends of each valve. Morphology
of hinge, contact margin, and adductor nuscle 3a Placidea
scar unknown, M.Dep., N.Am. Fic. 1041, *B.
reticulata; Ia, carapace (holotype), lat: 16-d, cara- Fic. 103. Placideidac (p. Q168).

Doraclatum
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Ord, | Sil. Dev. | Miss. | Penn.

Saccelatia A
Neoaparchites A

Qepikello B
Mirochi]inm
Pribylites C |
Sphenicibysis C -

Cyathus A mmrrm-

Aparchites A
Macronotella A =
|
=

Fic. 105, Stratigraphic distribution of oepikellacean

ostracode genera, with indicated family assignments

(A—Aparchitidae, B—Oepikellidae, C—Pribyhti-
dae) (Moore, n}.

Roundyella

Fre, 104, Scrobiculidae (p. 0169).

ventral structure in heteromorphs developed
as velar dolon in ventral or anteroventral
position, in tecnomorphs forming narrow
ridge or seemingly not developed. M.Ord.-
U.Ovd.

Oepikella TrorsLunp, 1940 (as Opikella) [*Opikella

tvaerensis THorsLunp, 1940]. Inequivalved, LV
overlapping RV along entire free margin; adductor
muscle scar large (in some species surrounded by
vascular marks); heteromorphs with moderate
wide anteroventral incurved frill. M.Ord.-U.Ord.,
Fu.-MN.Am. Fie. 106,1. ?0. frequens (Sreus-
Lorr), M.Ord. (Edinburg F.), USA(Va.); lab,
LV (heteromorph) lat.; LV (heteromorph) int.;
led, RV (tecnomorph lat, LV (tecnomorph) lat.:
all X20 (]. C. Kraft, n). Fie. 110,1. *0.
tvacrensis  (TuorsLunp), M.Ord., Swed.; lab,
RV (holotype), lat., post, X15; Ie, RV hetero-
morph, lat, [=0. asklundi (Tuorsiuwn)], X15
(369).

?Family APARCHITIDAE Jones, 1901

[Materials far this family prcpnrcd hly Tvak Hesstanp, Uni-
. versity of htoc.khn m] . 95 Mirochilina 2b

Carapace nonsulcate, inequivalved, large-

ly amplete; adductor muscle scar not visible  Fic. 106. Oepikellidae, Pribylitidae (p. 0170, 0173).
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4a

* Saccelatia

Fic. 107. Aparchitidae (p. Q171).

exteriorly or indistinct but may also be well
defined; velar structure developed as low
ridge which may be tuberculate, extending
along ventral border and in some along part
of end borders or entire free border; sub-
velar area channeled; dimorphism not ob-
served. L.Ord.-M.Penn.

Aparchites Jones, 1889 [*A. whiteavesi; SD . A.
MrLer, 1889]. Carapace generally swollen; hinge
line of varying length, distnctly shorter than
carapace; cardinal angles as a rule distinctly ob-
tuse; adductor muscle scar not visible exteriorly;
velar ridge smooth or tuberculate. L.Ord.-M.Dev.,
Eu.-N. Am.-Austral.-Asia. Fig.. 1071 =4,
whiteavest, M.Ord., Can.(Man.}; Ia-c, carapace
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(holotype) R lat., end, vent., 10 (186). Fic.
108,2a. ?A. kauffmanensis Swam, M.Ord.(Chazy.),
USA({Pa.); RV lat.,, X20 (356). Fic. 108,258-¢.
?A. erossotus KesLing, M.Dev., USA(Mich.); 26-¢,
RV (holotype) lat., lat. showing muscle scar, int.,
vent., 40 (201). TFic. 108,2f-h. A. fimbriatus
(ULricn), M.Ord., USA(Minn.); 2f, ?heteromorph
carapace L lat., X22; 2g,4, ?heteromorph carapace
L, vent., X22 (]J. R. Cornell, n). Fic. 109,1. A.
fimbriatus (Urricn), M.Ord. (Edinburg F.), USA
(Va.); lab, LV lat, LV int, X10, X9; I¢, cara-
pace vent, X13; Ide, LV lat, LV lat. (juv. in-
stars), X 13; If, muscle scar, X22 (]. C. Kraft, n).
[1In checking proofs, HessLanp notes that Figures
108 and 109, illustrating species added by the
editor, are questionably assignable to Aparchites;
marcover, he judges that “A. fimbriatus” actually
belongs with oepikellid forms.—FEd. ]

?Cyathus Rotn & Skinner, 1930 [*C. wlrichi].
Carapace very small (max. length about 0.5 mm.,
possibly only larval specimens known), elongated,
tumid, with poorly defined cardinal angles; dorsal
margin somewhat shorter than carapace, de-
pressed between largely equal umbones; adductor
muscle scar not visible exteriorly; low ridge along
ventral border interpreted as wvelar structure. M.
Penn., N.Am. Fic. 107,3. *C. #lrichi, M.Penn.,
USA(Colo.); 3a-c, carapace (holotype) dors, L
lat., end view X 48 (298).

Macronotella Urricn, 1894 [*M. scofieldi] [=Bal-
tonotella Sanv, 1959]. Carapace mainly regularly
arched, greatest thickness i central part; dorsal
margin same length as carapace or somewhat
shorter; cardinal angles generally well defined but
may also be rounded; velate ridge smooth; ad-
ductor muscle scar indicated exteriorly by distinct
rounded spot which is smooth like peripheral part
of valves; remaining part of surface distinctly
punctate or reticulate. L.Ord.-Dev., N.Am.-Eu.

Fics. 107,2, 108,3. *M. scofieldi, M.Ord.; 107,
2ab, RV (syntype, Kyv.) lat., end view, X 15 (83);
108,3, LV (Minn.} lat., X50 (J. R. Cornell, nj.

?Neoaparchites Bouler, 1936 [*Primitia obsoleta
Jones & Horn, 1865]. Like Aparchites but not
indisputably  known whether adventral structure
is developed, possibly a velar ridge; cardinal angles
rounded. 2S¢, (Pleist. erratic), Eu.

#Saccelatia Kav, 1940 [*Aparchites arrectus ULr-
ricH, 1894] [=Saccaletia Kav, 1940 (invalid
ariginal spelling) ], Carapace small (length Jess
than 1 mm.), with straight and long dorsal mar-
gin; cardinal angles well defined, obtuse; carapace
thickest centroventrally, outline lentiform in ven-
tral view; adductor muscle scar not visible ex-
teriorly; adventral row of tubercles or spines or
ridge interpreted as velar structure. M.Ord., N.
Am.-Eu, (Balt.). Fics. 1074, 108,Ja-c. *S. ar-
recta (Urricn), M. Ord., USA(Minn.); 10745,
carapace (holotype) L, vent., x40 (194); 108,14,
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LV lat., X50; 108,74, RV int., X50; 108,/¢, cara-
pace dors., X50 (108,1a-¢c, . R. Cornell, n).
Fio. 108,0d-f, 8. buliata Kav, M.Ord,, USA
(Minn.); 1d-f, carapace L, dors,, vent,, X45 (]. R.

Cornell, n). Fic., 108,1g.h. S, arcamuralts Kay,
M.Ord., USA (Minn.); 1g,h, RV lat, LV lat, X45
(J. R. Cornell, n).

Macronotella

Fic. 108. Aparchitidae (p. Q171).
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Samarella

Frc. 109. Aparchitidae, Paraparchitidae
(p. Q171, 0194).

Family PRIBYLITIDAE Pokorny, 1958

[Materials for this family prepared by Ivan Hesseawn, Uni-
versity of Stockholm, with addition by Jeaw Beroaw, United
States Geological Survey]

Carapace small, nonsulcate, or with very
shallow S, with long straight hinge line,
and well-defined cardinal angles, generally
amplete or slight preplete or postplete;
thickest in ventral half; adventral structure
interpreted as velar variously indicated by
sharp bend or ridge, with or without tuber-
cles. Dimorphism not observed. U.S:il.-M.
Dev.

Pribylites Pokornt, 1950 [*P. moravicus| | =Para-
pribylites Porornt, 1950] Carapace wvery small

(length less than 0.6 mm., possibly only repre-

senting larval specimens) with bulbous anterior
cardinal areas, amplete, preplete, or slightly post-
plete, trapezoidal in ventral view, RV overlapping
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LV ventrally; adductor muscle scar not visible ex-
teriorly, sharp bend or short ridge (in some re-
duced to ventral spine) may indicate velar structure,
marginal structure may be denticulate; subvelar area
approximately straight. M.Des., Eu. Fis, 110,
2, *P. moravicus, Czech.; Za-c, carapace (holo-
type), L lat., vent., dors,, X 60 (275).
*Mirachilina Bouéex, 1936 [*M. jarovensis]|. Small,
straight-hinged, with obtusely angled cardinal ex-
tremities, subtriangular in transverse section, lat-
eral and wventral surfaces of valves disposed al-
most perpendicularly to cach other; with weak
median suleus that ends in shallow median pig
narrow striated frill on anteroventral, ventral, and
posterior contact margins; surface smooth, .S
(Ludlor.), Eu. Fic. 106,2. *M. jarovensis,
Czech.; 2a,b, carapace (holotype) L, dors., x40
(10}. [Berpan.]

Sphenicibysis  Krsiing, 1952 [*S. Aypoderota)
[=8phenicibys Poxornt, 1958 (errore)|. Cara-
pace  subtriangular 1o end amplete  or
gently preplete; RV distinetly more swollen in
ventral half than LV: adductor muscle scar not
visible exteriorly; sharp adventral bend with small
tubercles interpreted as velar structure; marginal
structure indicated by low ridge; subvelar area
straight. M Dew., N.Am. Fra. 110,3. *S. Aypo-
derota, USA(Mich.); Ja-c, carapace (holotype) L.
lat., R lat, vent, 50 (201).

Superfamily PRIMITIOPSACEA
Swartz, 1936

[nome. tramsl. Messtawn, herein (ex Primitiopsidae Swanrs,
1936) ] [Diagnosis by Ivar Hesseawno, University of Stock-
holm]

Unisulcate (sulcus or sulcal pit corre-
sponding to Sp) or nonsulcate; hingement
may consist of median groove and corre-
sponding ridge with lateral pits and promi-
nences. Dimorphic, with more or less closed
posterior velar chamber in heteromorphs
but adventral structures may or may not be
developed in tecnomorphs. M.Ord.-M.Dev.

The stratigraphic distribution of genera
assigned to the Primitiopsacea is indicated
in Figure 111.

\Fi{'.\'\’.‘i.

Family PRIMITIOPSIDAE Swartz, 1936

[=Primitiopsididic Poxorny, 1958] [Marerials for this fam-
ily prepared by Tvar Hesscann, University of Stockbolm]

Characters of superfamily. M.Ord -M .Dev.

Subfamily PRIMITIOPSINAE Swartz, 1936

[rwm. transl, Hesstawp, 1949 (ex Primatiopsidae Swanrz,
1936) ] [=Primiriopsiinae HEnwivesmoen, 1953

Carapace with distinct sulcus or sulcal
pit, indistinct presulcal node, velar structure
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Sphenicibysis

Fic. 110. Qepikellidae, Pribylitidae (p. 0170, 0173).

forming bend or ridge in both sexes except
along posterior part in heteromorphs where
closed or open pouch is developed; surface
generally reticulate. M.Ord.-M.Dev.
Primitiopsis Jones, 1887 [*P. planifrons]. Carapace
rather elongate in  heteromorph specimens, RV
overlapping LV; hinge depressed between dorsal
ridges, dorsum narrow; sulcal structure developed
as Sz depression with adductorial pit in ventral
part. Dimorphic; velar structure forming ventral
bend posteriorly, in  heteromorphs  constituting
pouch by meeting of wvelar flanges, surface of
flanges smooth, marginal structure tuberculate.
M.Ord, - M.S:il., N.Am.(Okla.) - Eu.(Scand.).
Fic. 112,3. *P. planifrons, M.Sil.(Wenlock.),
Swed.; 3a-r, heteromorph carapace {neotype, Mag-
TiNssoN, 1955) L, vent, dors., X25 (52).
Clavofabella MarTinsson, 1955 [*C. incwreata). In-
cquivalved, RV overlapping LV; hinge consisting
of median groove with corresponding ridge and
lateral elongate pits and sockets; unisulcate (sulcal
pit). Dimorphic, showing velar structure devel-
oped as ridge that in heteromorphs widens to form
posterior flanges which do not meet; surface pitted
or reticulate, marginal structure wberculate. M.S#.,
Eu.(Scand.-Eng.)- Fic. 1122, *C. incurvata,
Wenlock., Swed.; 2a-d, heteromorph carapaces
with velar frill, L lat., vent. eblique, dars., vent.,

% 25; 2e-g, tecnomorph carapace lacking velar
frill, L lat., dors., vent., X25 (52).

Limbinaria Swartz, 1956 [*L. mudtipunctata).
Nonlobate, with deep sulcal pit, domicilium large-
Iy amplete, with distinct cardinal angles, RV over-
lapping LV along entire free margin, Dimorphic,
adventral structure developed as narrow ridge in
tecnomorphs and wide flat flange along posterior
and adjacent parts of ventral margin in hetero-

Ord. Sil. Dev. | Miss. | Penn.
Primitiopsis A
Amygdalella A
Clavofabella A
Leiocyamus A
Primitiopsella A
Limbinaria A
Sulcicuneus A jresyy
Schweyerina C
YoungiellaB [
Glyptopleuroides B
Moorites B

Fic. 111. Stratigraphic distribution of (A) primi-

tiopsacean and (B) youngiellacean ostracode gen-

era, including (C) Schweyerina, of uncertain fam-
ily (Moore, n).



Primitiopsis

Fic. 112. Primitiopsidae (p- 9174-0175).

morphs, distinct dorsal plica along entire dorsal

margin. Surface coarsely pitted or reticulate. .
i, N.Am. Fio, 1142, *L. multipunctata,
Tonoloway Ls, USA(Va.): 2a, heteromorph LV
(holotype) lat; 26, tecnomorph RV lat; both
x45 (359).

Primitiopsella PoLenova, 1960 [pre Leperditellina
Porewova, 1955 (nmen Neckaya, 1955)] [*L.
miranda PoLENovA, 1955], Dorsal margin almost
straight to slightly convex; tecnomorph carapace
amplete, almost equivalved, nonlobate, RV slight-
ly overlapping LV; shallow sulcal depression: di-
marphic, some shells with closed broad swelling
parallel to posterior margin (or additionally along
posterior part of ventral margin) may be con-
nected to short adventral ridge paralleling ventral
margin (which in tecnomorphs seems to continue
along posterior margin}. Surface smooth or finely
pitted. U.Si.( Ludlor.), USSR(Urals)-Est. Fic.
113,1. *P. miranda (Povevova), Urals; la-c, cara-
pace (heteromorph) L lat., dors., vent.; ld, cara-
pace (outline) R lat. (tecnomorph); X41 (279).
[HEssLAND-REYMENT. |

Sulcicuneus Kesuing, 1951 [*S. porrectinatinm|.
Carapace subtriangular in end view, LV larger
than RV; unisuleate, median sulcus (5:) well de-

veloped, extending to about mid-height, presulcal
node small; adductor muscle spot composed of
scars (6 in holotype of type species) arranged in
rosette  around central  scar. Dimorphic, velar
structure forming ridge that may be tuberculate,
in heteromorphs forming posterior flanges which
may meet or form a gap; velum marginally
tuberculate, M.Der., N.AmM. Fic, 1124, *5.
porrectinatinm, Traverse Gr., USA(Mich.); la-e,
carapace (holotype) R lat. (heteromorph) dors..

W, e

Fic. 113. Prmitiopsella miranda (PoLENovA)
(Primitiopsidae, (p. ©@175).
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Limbinaria

Amygdalella

Fic. 114, Primitiopsidae (p.Q174-0177).

vent.; Ide, carapace L (heteromeorph); 1/, RV int.;
1g, RV int. (tecnomorph); all x40 (200).

Subfamily LEIOCYAMINAE Martinsson, 1956

Velar structure in one sex only consisting
of flange, widest posteriorly and there form-
ing a chamber; without sulcus or sulcal pit,
no preadductorial node. Surface smooth or
pitted. M.8:-U.Sil.

Leiocyamus Martinsson, 1956 [*L. apicatus]. In-
equivalved, RV larger than LV, nonsulcate; hinge
depressed between dorsal ridges or umbones (lar-
ger on LV) forming simple groove in one valve
and  corresponding  ridge in other. Dimorphic,

incorporation  in
that recent studies by MawrTinsson
{The primitiopsid estracedes from the Ordovician of Okla-

[Hlesstano has reported  {too late  for

Treagise systematic text)

homa and the systematics of the family  Primitiopsidae:
Uppsala Univ, Geol, Inst, Bull, v. 38, p. 139-154, 1960}
serve to establish the primicopsid nature of species {rom
Middle Ordovician strara of Oklahoma desribed by Hanns
{(Ostracada of the Simpson Group; Oklahema Geol, Survey,
Bull, 75, 333 p., 10 pl, 1957). Accordingly, the stated
stratigraphic range of the family is revised to include the
Middle Ordovician eoccurrences. MarrivssoN's  revised  ar-
rangement of primitiopsid genera 35 indicated in the fol-
lowing outline: Subfamily PRIMITIOPSINAE Swartz, 1936
(Primitinpais, Clavofabella, Limbinaria, Primitiopsella); sub-
family ANISOCYAMINAE Martinsson, nov, (Arisocyamus,
Martinsson, nov., based on Primitiapsis elegans Harris, 1957,
as type species); Subfamily SULCICUNEINAE  Martinsson,
nov. { Sulcicnnews); Subfamily POLENOVULINAEL Martinsson,
nov. [(Polenopnla Martinsson, nov., based on Leperditellina?
cragea Polenova, 1953, as type specics, and Viezoviella Mar-
tinsson, nov., based on  Leperditelling  mivanda  Polenova,
1955, as type species) . —Ep.]
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Fi. 115, Youngiellidae and Family Uncertain (p. Q177-0178}.

velar structure in heteromorphs developed as flange
which 1s broad and convex posteriorly and con-
tinued forward along ventral side of valve, not
forming a closed chamber. M.S#.-L7.8:., NW.Eu.
Fic. 114,1. *L. apicatns, Wenlock., Swed,;
Ia-b, carapace of posteriorly chambered specimen
(holotype), R lat., vent, X25; lecd, carapace of
unchambered specimen, L lat., vent., X25; Je, LV
of chambered specimen, int., X55 (243).
Amygdalella Martinsson, 1956 [*A.  subolusa)
[=Amygalella Levinson, 1957 (errore) |. Inequi-
valved, RV larger than LV, hinge depressed be-
tween dorsal ridges; nonsulcate; dimorphic, with
velate structure in females consisting of posterior
pouch which can be almost closed (no extension
along ventral margin). Si., NW.Eu.(Baltoscandia).
—Fie. 114,3. *A4. subclusa, Baltoscandia (drife
boulder); 32, RV (heteromorph) (holotype), int.
showing post, chamber; 3#, chambered carapace,
long. sec.; 3e-f, chambered carapace R, L lat., vent.,
ant.; 3g-j, unchambered carapace R, L lat., vent,
ant.; all 320 (106).

?Superfamily YOUNGIELLACEA
Kellett, 1933

[m;r.»lr. trand, Sonn, herein (ex Youngiellidae Kevierr, 1933)]
[Liagnosis by 1. G, Sonw, United States Geological Survey]

Carapace minute, suboblong, with straight
taxodont hinge bearing vertical teeth and
sockets. Surface smooth, reticulate or ridged.,
?U.Dev., LMiss.(L.Carb.)-U.Penn.

The stratigraphic distribution of youngi-
ellacean ostracode genera is plotted in Fig-
ure 111,

Family YOUNGIELLIDAE Kellett, 1933

Characters of superfamily. L.Miss.(L.
Carb.)-U Penn.

Youngiclla Joves & Kmksy, 1895 [pro Youngia
Jones & Kinksy, 1886 (non LinpsTrom, 1885)]
[*Youngia rectidorsalis Jowes & Kimxny, 1886,
Smooth or faintly reticulate, without marginal
rim. L.Carb.(Miss.), Eu.-N.Am. Fra. 115,1.
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Fic. 116. Punciidae (p. Q179).

*Y. rectidorsalis (Jones & Kmxny), L.Carb.
(Scremerston Gr.), Eng.; carapace R, X80 (Sohn,
n).

?Glyptopleuroides Cronris & Garg, 1938 [*G. in-
seulprus]. Unpitted, with marginal rim and bi-
furcating elongate ridges on surface of valves. U.
Miss., N.Am. Fic. 1152, *G. insculptus, 1.,
2ab, RV lat,, dors., %40 (Sohn, n).

Moorites CorveLL & Bivines, 1932 [*M. hewetti
(=*Glyproplenrina? minuta WarrTmin, 1930)]
| =PHardinia CorveLL & Rozanski, 1942]. Rims
along end margins, surface with coarse pits in
elongate undefined depressions between rims. Miss.-
U.Penn., N.Am. Fic. 115,3. *M. minwnus
(Wartam), U.Penn., Tex.; 3a-¢, carapace L, dors.,
vent.,, X80; 3d, RV converted to fluorite, int,
viewed with transmitted light to show hinge,
*80 (Sohn, n); 3ef, carapace R, vent.. X60
(200).

Family UNCERTAIN

Schweyerina Zasperova, 1952 [*S. ovata]. Bilobed,

with marginal ribs and reticulate surface. U.Dew.,
Eu. Fic. 1154a-d, *5. ovata, USSR; 4ab,
carapace (holotype) R, dors.; 4e,d, RV (paratype)
lat,, LV lat; all X70 (406). Fic. 115,49e-g.
S. mormalis; 4e,f, carapace (holotype) R, dors.;
4g, RV lac; all x50 (406).

?Superfamily PUNCIACEA
Hornibrook, 1949
[mom. transl.  Svivester-Brapuey, herein (ex  Punciidae

Hormisroow, 1949)] [Diagnosis by P. C. Syuvester-Braouey,
University of Leicester]

Carapace small, delicate, and differing
from most other Palaecocopida by discrete
muscle-scar pattern. Rec.

Family PUNCIIDAE Hornibrook, 1949

| Materials for this family prepared by P C. Svivestin-Brap-
Ly, University of Leicester]

Carapace elongate, semi-clliptical with
long straight hinge-line, with or without ter-
minal articulating brackets. Contact margins
extended by wide, double-walled, septate
frill; muscle-scar pattern in ring of 6 scars.
Soft parts unknown. [Family based on 2
monotypical genera discovered in the South
Pacific from 2 dredgings. The carapaces
bear a remarkable resemblance to the Ordo-
vician-Devonian FEurychilinidae and scem
to comprise the only surviving members of
the Palacocopida. This is agreed to by
Berry KeLLerr Napeau after studying type
specimens. H. W. Scorr (1960) thinks that



Palacocopida—Beyrichicopina—Punciacea

Puncia and Manawa should be classified in
the Eurychilinidae, treating Punciidae as a
junior synonym of Eurychilinidae. This
would call for reporting the range of Eury-
chilinidae and Hollinacea as L.Ord.-Rec,
—Moore. | Rec.

Puncia Hornierook, 1949 [*P. novozealandica).
Frill wide, divided into about 40 compartments
by radial septa. Shallow median sulcus contains
muscle-scar pattern. Rer., S.Pac. Fic. 116,1.
*P. novozealandica; la-c, RV lat, int., dors.,
%90 (174).

Manawa Hornisrook, 1949 [*M. sryphena). Frill
wide, divided into about 11 compartments and
bearing a translucent rim; no median sulcus. RV
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hinge terminating at both ends in brackets which
overlap bevels at ends of LV hinge. Rec., S.Pac.
Fic. 116,2. *M. tryphena; 2a-d, LV lat., int.,
dors., post., %90; 2e-h, RV lat., int., dors., post
90 (174).

Superfamily and Family
UNCERTAIN

Craspedobolbina Kunmerow, 1923 (1924) [*C.
dietricki]. $1 nearly obsolete, Sa deep, Lz not well
defined anteriorly. Velate structure developed as
frill in pouchless valves, and as rim in pouched
valves, or may be rim 1n both. Surface granulose,
reticulate, ar smooth. Ord.(boulder in glacial drift),
MN.Ger. [Berpan-ScotT. ]

Ord. Sil,

Dev. Mlss.l Penn. | Perm.

1 Eukloedenella C il
2 KloedenellaC
3 Dizygopleura C

B known

e ? known

4 Svantovites B 1l
5 Poloniella C wm
6 Hypotetragona A
7 Knoxites A

8 Kloedenellitina D

9 Mennerella D
10 Tambovia D

11 Kalugia E
12 Trinota E
13 Geisina A
14 Knoxina D
15 Evlanella E
16 Pseudoleperditia A
17 Lichvinia E

18 Beyrichiella D
19 Beyrichiopsis D
20  Geffenina D
21 Savagellites F
22 Glyptopleura B
23 Oliganisus C
24 Sansabella G
25 Glyptopleurina B

26 Miltonella F
27 Sanniolus F

Fic. 117. Stratigraphic distribution of kloedenellacean ostracode genera (Moore, n). Classification of the

genera in families is indicated by letter symbols (A—Geisinidae, B—Glyptopleuridae, C—Kloedenellidae,

D—Knoxinidae, E—Lichviniidae, F—Miltonellidae, G—Sansabellidae) and the following alphabetical list

furnishes a cross reference to the serially arranged numbers on the diagram. [For Knoxinidae, read
Beyrichiopsidae. |

Generic Names with Index Numbers

Glyptopleera—I12
Glypioplenringa—25
Hypatetragona—m
Kalwgra—11
Kfvedenella—1
Kloedencllitina—8
Knoxina—14

Heyrichiclla—1 B
Beyrichiopsir—19
Dzygopleura—3
Enkloedenella—I
Evlanclla—15
Geffenina—20
Geisina—I13

Knoxites—7 Sanniolus—27
Lichvinia—I17 Sansabella—24
Mennerella—9 Savagellites—11
Miltonella—216 Svantovites—4

Tambovia—10

Oliganisus—23
Trinota—I12

Poloniella—5
FPseudoleperditia—16



Kloedenella

Crustacea—Ostracoda

2C —— -.
Dizygopleura

Ekloedenellu

Fic. 118, Kloedenellidae (p. Q181-Q182).

Suborder KLOEDENELLOCOPINA

Scott, n. suborder
[Diagnosis prepared by H, W, Scorr, University of linois]

Strongly calcified carapaces with smooth
or ribbed, sulcate or nonsulcate surface; dor-
sal margin straight, ventral margin convex
or somewhat rarely concave; valves unequal,
larger overreaching smaller along all or part
of free edge; dimorphism by posterior in-
flation or nondimorphic. L.Ord.-U Jur.

The Kloedenellocopina are not a wholly
natural group. They include both dimorphic
and nondimorphic forms. The most con-
spicuous feature common to all is strong
overlap of the smaller valve by the larger
around all or a portion of the free margin.
The Kloedenellacea show dimorphism by
swelling of the posterior part of the female
carapace. Dimorphism in the Paraparchita-
cea may be represented by a slight enlarge-
ment of the posterior half of the carapace.
Some specimens of an adult population
show the greatest width to be medial, where-
as other specimens of the same population
show that the greatest width is behind the
mid-length. These two types are probably

dimorphs but further work on a large num-
ber of specimens is needed.

Superfamily KLOEDENELLACEA
Ulrich & Bassler, 1908

[mam, trang. Scorr, herein {(ex Kloedenellinae ULkicr & Bass-
Ler, 1908) ] [Diagoosis by H, W, Scorr, University of linois]

Carapace with strongly unequal valves,
larger overlapping smaller around all or
part of free margin. Cardinal angles round-
ed, hinge line impressed, hinge straight,
of tongue-and-groove type, with anterior
toothlike overlap or with overlapping valve
extending to hinge. Surface smooth, or
reticulated, with pit, sulci and with or
without costae. Dimorphic in width of
posterior part, nonvelate, except Knoxinidae.
[ A dimorphic inner partition has been re-
ported in the Lichviniidae. A row of spines
along the free margins of both valves in
some specimens of Sansabella has been in-
terpreted as a velate structure or pseudo-
velum; it is believed to be merely orna-
mental and not to represent an outfolding
of the inner chitin layer, thus being unre-
lated to dimerphism.] ?U.Ord., L.Sil-M.
Perm.

The stratigraphic distribution of Kloe-

denellacean ostracode genera is shown in
Figure 117.



Palacocopida—Kloedenellocopina—Kloedenellacea

Family KLOEDENELLIDAE Ulrich &
Bassler, 1908

[mam. transl. Urmienm & Bassirw, 1923 (exr Kloedenellinae

Uikicn & Basster, 1908)] [=Dizygopleurinae Ecorov, 1950]

[Materials for this family prepared by I. G. Souwn, United
States Geological Survey]

Straight-backed, subrhomboidal, sulcate,
small; posterior 0.7 of hinge incised; one

3c Eukloedenella
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valve overlapping other along free mar-
gins and with anterior toothlike process that
fits over exterior of opposing valve; rest of
hinge ridge-and-groove. Dimorphic in width
of posterior. ?U.Ord., L.Sil-U.Penn., ?L.
Perm -?M .Perm.

Kloedenclla UrricH & Bassuer, 1908 [*Klocdenia
pennsylvanica Jones, 1889]. LV overlapping RV,

Fic. 119, Kloedencllidae (p. Q181-0182).
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Kloedenella

Fre. 120. Klocdenellidae (p. Q181).

2 sulci in anterodorsal half. Si.-Dew., ?Miss., N.
Am.-Eu.-Asia. Fres. 118,71, 1192, 120,1. K.
nitida Urnicn & BassLer, Sil.,, USA(Md.); 119,
2u-d, carapace (holotype) R lat, dors., L lat,
vent., 340 (Sohn, n); 120,1a.b, transv. secs., ant.
3rd, post. 3rd, X67 (Sohn, n). Fia, 118,1d-f.
K. bipustulata Swartz & Warrvors, LDev.
(Manlius Ls.), N.Y.; Ide, & LV lat. RV lat
(syntypes), X30; If, @ RV lat, xX30 (78)—
Fic, 118,1a-c. K. parvisulcata Swartz & WhIT-
nmore, U.SiL (Decker Ls.}, N.J.; 1a, & LV (holo-
type) lat, %30; Ibe, @ RV lan, dors, 30
(78).
Dizygopleura Urrica & BassLer, 1923 [*D.
swartzi|. LV overlapping RV, 3 sulei, at least
one of which reaches ventral (L3 of valve. Si.-
Dey., N.Am.-Eu. Fics. 24, 119,1. *D. swartzi,
Sil., USA(Md.); 119.1, lectotype (herein), X40
(Sohn, n); 24, serial transv. secs., X20 (399).
Fic. 118,2. D, angustisulcata Swartz & Whit-
morE, U.Sil. (Decker Ls.), USA(N.].); 2ab, &
carapace (holotype) R, dors.; 2¢, & RV int; 2d,
@ LV lat; all %30 (78).
?Euklocedenella Urricn & Bassuer, 1923 [*E. wm-
bilicata]. 1LV overlapping RV, one sulcus in an-
terodorsal half of valve. [Eight syntypes (USNM
63622) comprise 8 specimens that lack most if not
all shell material.] ?U.0Ord., Sil.-Dev., N.Am.-FEu.
Fic. 119,3. *E. wmbilicata, Sil., USA(Md.};
3a-d, carapace (syntype) R lat., dors., L lat., vent.,
%40 (Sohn, n). Fic, 24. E. sinnata ULRIcH &
Bassier, Sil., USA(Pa.); serial transv. sccs.,, X20
(399)——Fic. 118,3. E. cicatrix SwarTz & WHIT-
more, USil, (Decker Ls.), USA(N.J.); 3a, &
RV (syntype) lat, X30; 3be, @ LV (syntype)
lat., dors., %30 (78). [ =Punctoprimitia STEWART,
1945 (fide H. W. Scorr.]
Oliganisus Ges, 1932 [*0. sulearus] [=PElipsella
CoryeLr. & Rocarz, 1932:  ?Neokloedenella
Crones & Funkuouser, 1939 Oliganiscus NEAVE,

Crustacea—Ostracoda

1940G]. RV overlapping LV, with or without
shallow anterodorsal sulcus. M.Mise.-U.Penn., ?L.
Perm.-?M Perm., N.Am. Fic. 121,1ab. *O.
sulcatus, UMiss., USA (Ind.); Ta,p, carapace (holo-
type) L. dors., %30 (Sohn, n). Fig. 121,1c.d.
0. punctatus Gets, U.Miss., USA(Ind.); 1c,d, cara-
pace (holotype) L, dors., %30 (Schn, n}.

?Poloniella Gitmicu, 1896 [*P. devonica]. Differs
from Dizygoplenra in ventral union of terminal
sulci; seemingly lacks anterior toothlike process.
[Juvenile Dizygoplenra have joined terminal sulci,
but have anterior toothlike process.] Dew., Poland.

Family GEISINIDAE Sohn, n. fam.

[ #==Perprimitiinae Ecorov, 1950] [Materials for this family
prepared by L G, Soun, United States Geological Survey |

Straight-backed; smooth, punctate, or

pitted, subquadrate to subelliptical, small;
anterodorsal half sulcate; overlap slight;
probably ridge-and-groove hinge; inner
lamella narrow, of even width along free
margins, feathering towards cardinal angles;
dimorphic in width of posterior part. [Sonn
suggests that this family belongs to the
Podocopida because of a duplicature in
Geising. It is being included in the Kloe-
denellacea until further evidence is ob-
tained.| M.Dev-M.Perm.

Geisina Jounson, 1936 [*Beyrichiella gregaria Ur-
rRicH & BassLEr, 1906) [?Nuferella Braprievp,
1935; PPerprimitia CronEls & Gavg, 1939; Hasn-
faba Cooper, 1946; P?Neobeyrichiopsis Tasch,
1953; PPerijonesina Hou, 1955; ?Prosopeionum
Stover, 1956]. Bisulcate, with anterior sulcus
shallow or missing; RV overlapping LV to cardi-
nal angles; hinge incised behind sulcus; postero-

Oliganisus

Fic. 121, Kloedenellidae {p. 0182).



Palacocopida—Kloedenellocopina—Kloedenellacea 0183

dorsal spine present. ?Der., Miss.-Perm., N.Am.-
Eu.-Asia. e, 122,3. *G. gregaria (UrricH &
BassLer), U.Penn., USA(Mo.); RV (syntype) lat.,
40 (Sohn, n).

Knoxina

Sansabella

Hypotetragona Morey, 1935 [*H. impolita)
[=Planeting Corverr & Mavkin, 1936; Kioeden-
ellina, Gillina CorviLr & Jomwson, 1939; ?Lim-
noprimitia Kummverow, 1949; Knoxiella, ?Kudes-

Gettenin

4a

Fic. 122. Geisimidae, Beyrichiopsidace, Sansabellidae (p. 0182-0183, 0185-0187).
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1f

Knoxites
Fie. 123, Geisinidae (p. Q184).

chovkia Ecorov, 1950; Plavskella Samorova,
1951). Differs from Geisina in absence of pos-
terodorsal spine. M.Dev.-Penn., N.Am.-Eu.-Asia.
Fra. 122,5. *H. impolita, Miss., USA(Mo.};
(holotypey R lat, dors., x40

Sab, carapace
(Sohn, n).
Knoxites Loorov, 1950 [ *K. menneri]|. Differs from
Geistna in having a posterodorsal tubercle. U.Dev.,
Eu. Fic. 123,1. *K. menneri, Russia; la-c, 9
RV (holotype) lat, dors., vent; Id-f, @ LV
lat., dors., vent.; all x40 (144).

Pseudoleperditia Scuxtprr, 1956 [*P. tuberculi-
Jera|. Like Getsina but differs in having antero-
dorsal spine and lacking an incised hinge. L.Card.,
USSR, Fic. 124,1. *P. tuwbercnlifera; lab,
carapace L, dors.,, %30 (238).

Family GLYPTOPLEURIDAE Girty, 1910

| Materials for this family prepared by . W. Scorr, Univer-
sity of Hlinois]

Carapace costate, straight-backed, cardi-
nal angles obtuse; RV larger than LV over-
lapping it around free margin; Sz present
as short sulcus or pit; hinge channel ter-
minated by anterior and posterior cardinal
teeth; dimorphic. ?M.Dev., M. Miss.-M.
Perm.

Glyptopleura Giery, 1910 [*G. inopinata) [=Cera-
toplewring, Glyptoplewrites CorvELL & JoHNsow,
1939 Mesoglypha Coorer, 1941, Subguadrate to
subovate; dorsum straight in lateral view, venter
broadly convex, cardinal angles obtuse; with 2
or more transverse simple or bifurcated costae;
8z as short sulcus or pit; hinge channel terminated
by strong anterior and posterior cardinal teeth,
teeth of RV fit into sockets on LV; dimorphic.

Crustacea—QOstracoda

M.Miss.-M.Perm., N.Am.-Eu.(Eng.-Russia).
Fio. 1251a-c. *G. inopinata, U.Miss.,, USA(IIL);
la-c, carapace L, dors., post., %27 (Scott, n).——
Fis. 125,1d. G. adunca Crowes & Tuurmaw, Ul
Miss,, USA(IIL); @ carapace dors., x40 (Scott,
nj. Fic, 125,0ef. G. varicostata CRONEIS &
THuRMAN, U.Miss.,, USA(IIL); Ie-f, RV int. show-
ing cardinal teeth, LV int. showing hinge sockets,
60 (Scott, n).

Glyptopleurina  Corverr, 1928 [*G. montifera)
| =ldiomorpha CroNeis & Gare, 1938 (non
ForsTER, 1869): Idiomorphing CroNes & Gavr,
1939 (pro Idiomorpha)]. Carapace ornamented
with inosculating costae that may terminate in
either or both anterodorsal and posterodorsal lohes
or nodes; faint frill rarely present; otherwise like
Glyptoplenra. M.Miss.-Penn., N.Am. Fic. 125,
2. *G. montifera, MMiss., USA(IIL); 2a-c, %
carapace L, dors., post,, %40 (Scott, n).
?Svantovites Pokonwt, 1950 [*8. premus|. Cara-
pace subguadrangular, dorsum straight to gently
arched, venter straight to broadly convex: greatest
height in anterior  portion,  greatest width  in
posterior half; distinetly inequivalve, larger valve
(left) overlapping smaller around free marging
with costae (interconnected in some by fine ribs)
oblique to dorsal surface; hingement by cardinal
teeth (RV} and sockets (LV) and connecting
hinge bar and groove, Similar to Glypropleura but
lacking pit or S: and with more oblique costae.
M .Dev., Eu.(Czech.)——Fic. 125.3. *S. primus;
Ja-c, carapace R, dors., vent.; 3d, LV int, X77
(Scott, n).

Pseudoleperditia

Fic. 124. Geisinidae (p. Q184).
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Glyptopleura

—_—

3d
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Svantovites

Fic. 125. Glyptopleuridae (p. O184).

Family BEYRICHIOPSIDAE
Henningsmoen, 1953

[=Kneoxinae Ecorov, 1950 {invalid because, this family-group
pxon containg no neminate penus, such as Kgoxs, Knorvws, or
Knorsm, from which the supfamily name Enoxinae could be
derived); likewise, Knexidae Foowow, 1950 (nom. trans,
Porevova, 1960, in USSR Treatise) is unavailable, Knexinae
and Knoxidac are not derivable from Kwering and regardless
of Foorov's intentions as to type specics of Knoxinae, this
name s not emendable to Knoxininae—TEditor,] [Marerials
for this family prepared by 1. G. Soan, United States Geologi-
cal Survey] [Tncludes ?Mennerellidae Poverova, 1960]

Straight-backed, small, bilobate or trilo-
bate; velate, with or without crests on valve
surface; ridge-and-groove hinge; overlap
slight, even, restricted to free margins; di-
morphism exhibited in width of posterior
part. U.Dev.-M.Perm.

Beyrichiopsis Jones & Kirkvy, 1886 [*B. fimbriata;
S UrricH & BassLer, 1908] [=Deloia Crongis
& Trurman, 1939; Leightonells Crongls & GaLr,

1939; Denisonella Cronels & Briston, 1942 (pro
Denisonia Croneis & Bristor, 1939; non KrEerT,
1869); ?Lokins CorveLL & Jomnsow, 19391, Bilo-
bate or trilobate, with one or maore elongate crests.
L.Carb.(Miss.), PEu-N.Am. Fre, 122,6. B.
fortis Jones & Kimksy, L.Carb., Scot; 6a,b, LV lat.,
int., X 40; éc-¢, RV lat., int., dors., X 40 (Sohn, n).

Beyrichiella Jones & Kmgey, 1886 [*B. orstata]
[ =Kirkbyia Cossman, 1899 (pro Synaphe Jones &
Kierey, 1896: nop Hupswer, 1825); ?Kirkbyina
Urricn & Bassiiw, 1908, Bilobate, crest parallel
and adjacent to dorsal margin; sulcus submedian,
curves backward at ventral (0.3 of valve. L.Carb.,
Eu.(G.Brit.).

Geffenina Corvevy & Sonw, 1938 [*G. marmerae].
Differs from Knoxing in absence of crests, Mrss,,
N.Am. I, 1222, *G. marmerae, U.Miss,,
USA(W.Va.); 2ab, LV (wpotype), lat, wvent,
40 {Sohn, n}.

Kloedenellitina Ecorov, 1950 [*Beyrichia? sygmae-




F1c. 126. Beyrichiopsidae (p. (0185).

formis Bataviva, 1941]. Differs from Geffenina
in presence on posterior lobe of wvertical sulcus
that opens ventrally, U.Der., Eu. Fre. 126,1.
4K, sygmaeformis, Russia; la-c, @ RV (neotype)
lat., dors., vent.; 1de, § LV lat, vent.; If-h, &
RV lat., dors., vent.; all X25 (144).

Knoxina Corviir & Rocarz, 1932 [*K. lecta]
[=?Coryella Harris & Lavicker, 1932; 20 hes-
tevella Cronels & Gurke, 1939; PMennerites
Ecorov, 1950]. Trilobate, small, with or without
subdued horizontal erests, velum usually not pre-
served but reflected as inconspicuous flange. U.
Dep,-M.Perm., N.Am.-?Eu. Fre. 122,1. *K.
lecta, M.Perm., USA(Tex.); la-¢, carapace (holo-
type) L, dors., vent,, X40 (Sohn, n).

Mennerella Ecorov, 1950 [*M. tuberosa]. Differs
from Knoxing in ventrolateral inflation instead of
crest, and in tuberculate lobes. U.Der., Eu.
FiG. 1224, *M. tuberosa, Russia; 4a-c, § RV lat,
int., dors.: 4d,e, @ LV lat, immature specimens;
all %22.5 (144).

?Tambovia SamoiLova, 1951 [*T. prima| [ =?Mar-
ginta PorLeNova, 1952]. Bilobate, with one or more
crests parallel to each of end margins. U.Dev.,
Eu. Fic. 127,1. T. sculpra (PoLwxova), Rus-
siay Pab, carapace (holotype) L, dors., X403 led,
carapace (paratype) L, dors., X40 (277). [*T.
prima probably is based on juvenile anstars.]

Family LICHVINIIDAE Posner in
Egorov, 1950

[mom. transd. Somum, herein  (ex Lichvininae Poswer in

Ecorov, 1950)] [=Lichwininac Posnen in PoueNova, 1952

[Materials for this Gunily prepared by 1, G. Sowuw, United
States Geological Survey]

Straight-backed, subelliptical, punctate, or
reticulate; small; with ocular protuberance
and onc or more subcentral sulci or pits;
hinge of RV with groove in anterior third
and posterior bar, that of LV with anterior
bar and posterior groove; marginal rim
along all margins, disconnected along dor-
sal margin where posterior part may con-
tinue as loop around concavity. Dimorph-

Crustacea—OOstracoda

ism indicated by internal ?partition in pos-
terior 0.3 of female carapace. U.Dev-M.
Perm.

Lichvinia Posner in Ecorov, 1950 [*L. lichvinen-
sis].  Marginal rim  extending as loop around
Psingle concavity. Carb., Eu. Fiec. 128.2. L.
malevkensts Posner an Econov, Carb., Russia;
2a, & LV lat; 2b-d, @ carapace L, dors.,, vent;
all x40 (144).

Evlanella Econov, 1950 [*E. ljaschenkoi]. Marginal
rim not extending around single concavity, which
has elongate yentral rib below it. U.Dev.-M.Perm.,
Eu. Fic. 128,1. *E. Ljaschenkoi, U.Dev,, Rus-
sia; Iab, & RV (holotype) lat., vent; led, @
LV (paratype) lat., vent; le, 2 RV lat; all
X 40 (144).

Kalugia Ecorov, 1950 [*K, fwanovi|. With 2 sub-
central pits, U.Dev., Russ. Fic. 128,3. *K. fvan-
ovt; 3a,b, @ LV (holotype) lat, int; 3ed, @
LV lat., dors.; 3ef, & RV lat, vent; all x40
(144).

?Trinota Hou, 1955 [*T. costata]. Ventral ridge
and 3 nodes, with central node above subcentral
pit. U.Dev., E.Asia. Fra, 129,1. *T. costata,
China(Hupeh); 1a,6, RV (holotype) lat, LV
(paratype) lat, X7 (176).

?Family MILTONELLIDAE Schn, 1950

[Materials for this family prepared by 1. G. Soww, United
States Geological Survey]

Straight-backed, reticulated, sulcate, with
narrow, shallow groove that extends back-
ward from anterior cardinal angle and
curves around and below center of valve
subconcentric with free margin; marginal
frill narrow or dentate. ?U.Miss., M. Perm.

Miltonella Sonx, 1950 [*M. shupei]. Groove out-
lining 0.7 of lateral surface. M.Perm., N.Am,——
Fra. 130,3. *M. shupei, M.Perm. (Leonard or
Word), USA(Tex.); 3a, carapace (holotype) dors.

Tambovia

Fie. 127, Beyrichiopsidae (p. Q186).
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.3e

Kalugia
Fie. 128, Lichviniidae (p. 0186).

(333); 36, LV (paratype), int. (333); 3¢, LV
lat. (V3); all x20.

Sanniolus Somn, 1954 [*S. sigmoides|. Sine-like
lobe within area outfined by miltonellid Eroove,
Perm., N.Am. F16. 130,2. *8. sigmoides, Perm.
(Leonard or Word), USA(Tex.); 2a-c, RV (hola-
type), lat., int., dors., X 54 (73).

PSavagellites PitiayL, 1953 |[pro Savagells Ges,
1932 (non Forrsve, 1920)] [*Kirkbya lindahli
Urricn, 18911, Differs from Miltonella in near-
ness of lateral groove to free marging with ter-
mination at dorsoposterior angle. U.Mfss,, N.Am.
Fig. 130,1. *S. lindahli, USA(C?IL); la-c,
carapace L, dors., vent.,, X7 (385).

Family SANSABELLIDAE Sohn, n. fam,

[Materials for this family prepared by 1. 6. Sonw, United
States Geological Survey]

0187

Straight-backed, unlobed, Pvelate, small,
with or without subcentral pit; larger valve
overlapping opposite valve along free mar-
gin; ridge-and-groove hinge; surface texture
unknown. Dimorphism indicated by width
of posterior part. M.Miss-M.Penn.

Sansabella Rounpy, 1926 [*S. amplectens] [=Per-
sansabella CorveLr & Sonw, 1938; PLamarella,
Carboprimitia  Croneis & Punkdouser, 1939;
Reversabelly Converr & Jouwson, 1939; ?Lochri-
ella Scorr, 1942]. Dorsum incised along entire
length of hinge; pseudovelum of some specimens
preserved as spines on free margins of both valves;
reversal of overlap usual. M.Miss.-M . Penn., N.
Am.-Eu.-Asia. Fie. 122,7. *S. amplectens,
Miss., USA(Tex.); 7a,b, carapace (lectotype, here-
in) ?L. lat,, dors., X 60 (Sohn, n).

?Superfamily LEPERDITELLACEA
Ulrich & Bassler, 1906
[mom. trand. Levinson, herein {ex Leperditellidae Urrien &

Bassier, 1906)] [Diagnosis by H. W. Scorr, University of
linais]

Unisulcate, smooth or ornamented,
straight-backed ostracodes. Includes many
forms previously classified as primitiids, L.
Ord.-U.Jur.

Except for a single genus (Coryellina) all
known representatives of the Leperditellacea
are restricted to pre-Carboniferous strata;
they are most numerous and varied in
Ordovician deposits. The stratigraphic dis-

Trinota

Fie. 129. Lichviniidae (p. 0186).
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Fre, 130. Miltonellidae (p. Q186-0187).

tribution of leperditellacean ostracode gen-
era is shown graphically in Figure 131.

Family LEPERDITELLIDAE Ulrich &
Bassler, 1906

[==Primitiidae Utmicn & Basster, 1923, Conchoprimitiinae,

Eridoconchinag Henwiwesmoes, 1953]  [Materials  for  this

family prepared by 5. A, Levinsow, Humble Oil & Refining

Company, and R, C. Moore, University of Kansas, with con-

tributions from others as recorded, with additions by Ivan

Husstann, University of Stockholm, and H. W. Scorr, Uni-
versity of Ilinois|

Straight-hinged, unisulcate, without mar-
ginal frill, velate structures, or pronounced
flanges at extremities of hinge line. L.Ord.-
U.Jur.

Leperditella Urricn, 1894 [*L. rex Corvern &
ScueNck, 1941 (nom. subst. pro Leperditia inflata
UrricH, 1892, non Murcuison, 1839; nec Mun-
stEr, 1830)]. Elongate oval, with barely percep-
tible, shallow Sa; anterior and posterior ends evenly
rounded. M.Ord.-U.Ord., N.Am.-Fu, Fia. 132,
1. *L. rex CorvirrL & Scuinck, M.Ord., USA
(Ky.); lab, LV (holotype) lat, X10, X15 (la,
386; 14, Levinson, n).

?Aparchitella Ivanova, 1955 [*A. major]. Large,
straight-backed ostracodes with convex free mar-
gin; surface partially or wholly reticulate; valves
unequal, large left valve overlaps right along
margin; tubercle in anterodorsal area of left valve,
reflected internally by deep pit; shallow furrow
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Ord. Sil. Dev. | Miss. | Penn. | Perm. | Trias. | Jur. | Cret.

Sinoprimitia A
Conchoprimites A
Ectoprimitia A
Paraschmidtella A

Conchoprimitia A =
Hallatia A
Leperditella A
Schmidtella A
Haploprimitia A
Primitia A
Primitiella A
Cryptophyllus A
Eridoconcha A
Milleratia A

Bonneprimites A | sl
Parahealdia A
Coryellina A I
s Paraparchites B
knewn SamarellaB | s
[ ? known Pseudopa FQPQFCI'!.!YES B
Proparaparchites B

Fig, 131, Stratigraphic distribution of (A) leperditellacean and (B) paraparchitacean ostracode genera

{Moore, n).

{827) behind tubercle; large spine on right valve
in anteroventral position directed anterolaterally,
spine absent on left wvalve. Muscle-scar pattern
unknown. Ord., Russia. Fre. 134.4,1. *A4.
major; lap, RV (young stage), LV (int. mold)
%15 (179).

Bonneprimites Swartz & WHiTMORE, 1956 [ *Primi-
tia bonnemai Swartz, 1936) [=Eoprimitia Har-
ris, 1957]. Like Leperditella but with S» promi-
nent, slightly curved. M.S:l., PU.Si., Eu.-?N.Am.

Fic. 134,5, *B. bonnemai (Swanrtz), M.Sil,,
Gotl.; LV lat,, X33 (74).

Conchoprimites Hesseanp, 1949 [*C. reticuliferal.
Somewhat preplete, LV larger than RV; unisulcate,
short 82 being generally rather deep, with anterior
margin stecper than posterior; low presuleal node;
groove (inferred retention line of larval stage),
in some shells combined with steplike difference
in level, extending along anterior or posterior
margin or both, or along entire free margin; ad-
ventral structures and dimorphism not observed.

L.Ord.-M.Ord., Eu.(Baltoscandia). Fic. 134,7a.
*C. reticulifer, L.Ord.(Llanvirn.), Swed.; LV
(holotype) lat., 330 (30). Fic. 134,76, C.
tolli Bonxema, M.Ord., Est.; LV lat, x13 (58).
[HessLanp. |

Conchoprimitia  Opix, 1935  [*C. gammae]
| =Conchoides HrssLawp, 1949]. Like Concho-
primites but without sulcus; concentric grooves

parallel to free margin duc to retained molts,

as in Conchoprimites, L.Ord.-M.Ord., Eu.-N.Am,

Fra, 132,9a,b. *C. gammae, L.Ord.(Arenig.),
Est.; 9a,b, carapace (holotype) L, vent.,, X20.——
Fic. 1349, C. symmetrica (ULricr), M.Ord, (De-
corah Sh.), USA(Minn.); 9a-¢, LV lat, int, RV
int.,, X20 (J. R. Cornell, n.). Fic. 132,9¢-f. C.
sp., M.Ord. (Edinburg F.), USA(Va.); 9¢-f, cara-
pace L, R, dors., LV int., X20 (J. C. Kraft, n).
| Hyperchilarina Harwas, 1957, classed as synonym
of Conchoides and accordingly of Conchoprimitia.
—ScorT.| [According to Hessuanp, differences in
gibbasity of carapaces suggest that Conchoprimitia
is dimorphic, In his opinion, forms illustrated in
Figs. 132,9¢-f, and 134,9 are doubtfully assignable
to this genus.—FEp. |

Coryellina Braorieip, 1935 [*C. capax]. Unisulcate,
Sz prominent; posterior border angularly trun-
cated with straight posterodorsal half disposed at
right angle with dorsal margin and straight pos-
teroventral half that meets upper portion at 120-
degree angle; posterior spine usually present near
mid-height; hinge line with small cardinal flanges.
PLMiss.,  UMiss-M.Perm., N.Am.-Eu. Fie.
132,7. *C. ecapax, M.Penn.(Deese F.), Okla.; 7a b,
carapace R, dors., X50 (11).

Cryptophyllus Levinson, 1951 [*Eridoconcha obol-
oides ULricH & DBasser, 1923]. Umbonate, cach
valve with 2 to 6 wide concentric ridges parallel
to free margins of carapace, separated from one
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Milleratia

Primitia

Conchoprimitia Eridoconcho

Fic. 132. Leperditellidae (p. Q188-0193).
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another by narrow V-shaped troughs; S short and
usually seen only in dorsal view; Lz and La de-
veloped in some specimens inta small Jobes, La
invariably larger than L. Similar to Eridoconcha
except that ridges are separated from one another
by narrow V-shaped troughs; differs from Concho-
primitia and Conchoprimites in shortness of hinges.
[Transverse sections of carapaces demonstrate that
the parallel grooves and ridges represent distal
parts of retained molts.] M.Ord.-UJur.,, Eu.-N.
Am. Fro. 132,8a,6. *C. oboloides (ULricH &
BassLEr), M.Ord. (Decorah Sh.), USA (Minn.}; 8a,
RV lat., 50 (]. R. Cornell, n); 84, 'LV Jar, x40
(B6O). Fia. 132,8c,d. €. suleatus Levinsow, Ul
Ord. (Richmond.), USA(Ind.); 8¢, PRV lat,
¥40; 84, carapace transv. sec., showing shell
layers of retained molts; X80 (49).

Ectoprimitia Boulek, 1936 [*Primitia corrugata
Krause, 1892). Like Primiticlla except for deeper
suleus, that is more extended dorsally and with
steeper anterior and posterior margins; cardinal
angles sharp, unequal. Ord., Eu.-N.Am. Fic.
132,5. E. sp.,, M.Ord. (Edinburg F.), USA(Va.);
Sa-¢, RV lat.,, RV lat.,, LV int.,, 20 (J. 5. Kraft, n).
Eridoconcha UrkicH & BassLer, 1923 [*F. rugosa].
Commonly umbonate with 1 to 5 narrow con-
centric ridges separated from one another by U-
shaped troughs. S» short to elongate, L. and in
some species Ls developed into lobes, when de-
veloped La always larger. Similar to Cryptophyllns
except that ridges are separated by U-shaped
troughs; ridges marking edges of individual molts
not completely shed. U.Ord., N.Am. Fic. 132,
13. E. multiannudata Livinson, U.Ord, (Rich-
mond.), USA{Ohio); RV lat., X50 (49). Fic.
134,3. E. marginata (Urkicu), U.Ord. (Maquo-
keta 1), USA(Towa); 3u-d, LV lat.,, RV int., dors.,
vent.,, X33 (113).

Hallatia Kay, 1934 [*H. healeyensis]. Small, valves
subequal, elongate oval, hinge line straight, ven-
tral margin broadly convex, moderately deep short
suleus dividing valves into 2 broad, relatively flat
lobes; cardinal angles obtuse; valves extended
posteroventrally into histial-like structure; surface
smooth, Hinge of tongue-and-groove tvpe; in-
terior of valves divided by ridge corresponding to
Sz sulcus of exterior, broad chambers thus formed
uniting ventrally. [IDimorphism doubtfully recog-
nizable in some species (e.g., H. convexa), which,
if established, would indicate propriety of assign-
ing genus to Sigmoopsidae.] M.Ord.-U.Ord., N.
Am., Fic. 133,1a-d. H. sp., M.Ord. (Edinburg
F.), USA(Va.); fa-d, RV lat, dors., vent., int.,
24 (J. C. Kraft, n). F16, 133,le-g. H. con-
vexa Kay, M.Ord. (Decorah Sh.), USA(Minn.);
le-g, RV lat, LV lat., LV int., %36 (]. R. Cornell,
n). [Moore-Scorr, |

Haploprimitia Urrics & DBassLer, 1923 [*Primitia
minntissima Urricn, 1894, Like Primitia except

le
Hallatia

Fic. 133, Leperditellidae (p. 0191).

that 8y is very thin and straight; carapace usually
elongate similar to Primitiella. L.Ord.-U.Dev., Eu.-
N.Am. Frc. 132,3. *H. munutissima (ULricu),
M.Ord., USA(Minn.); LV lat, X 30 (83).

Kayina Harnis, 1957 [*K. Ahybosa]. Straight-
backed ostracodes with the left valve slightly
larger than the right and overlapping it around
free margin; greatest height and width posterior;
posterodorsal knob on left valve; faint internal
partition suggests primitive sulcus similar to that
found in Leperditella. M.Ord., N.Am. Fic.
1344,3. *K. hybosa, M.Ord. (Tulip Creck Ls.),
USA(Okla.}; 3a-d, LV, RV, post,, dors, XI7
(161).

Milleratia Swartz, 1936 [*Beyrichia cincinnatiensis
MivLer, 1875]. Hinge long, straight; $» extending
from dorsal margin to mid-height, commonly ter-
minating ventrally in a pit; Ly and Ls in dorsal
half of valve wsually strongly inflated, Ls larger
than Ls; faint marginal ridge may be present near
free borders. Males more elongate than females.
M.Ord.-U.0rd., N.Am.(Ohio-Ind.-Mich.).—Fic.
1344, *M. cincinnatiensis (MiLLER); 4a,b, § RV
lat., & RV lat, x40 (49); 4e-h, LV lat, int,
RV lat,, LV int., dors., carapace vent., X33 (J. H.
Burr, Jr., n); (44,6, Richmaond., Ohio; 4e-4, Maquo-
keta F., lowa)——Fic. 1326, M. sp., M.Ord.
{Edinburg F.), USA(Va.); 6ab, LV lat, int,
30 (]. C. Kraft, n).

Parahealdia CoryeLL & Cusgrey, 1934 [*P. pecorel-
fa]. Unisulcate, with 2 posterior spines; surface
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Fic. 134, Leperditellidae (p. 018%9-0193),

granulose or smooth. L.Der., N.Am. Fic. 134,
2. *P. pecorella, Haragan Sh., USA(Okla.); 2ab,
& LV lat,, 2 LV lat, x13 (125).
Paraschmidtella Swarrz, 1936 |*P. dorsopunctata).
Amplete, cardinal angles obtuse, umbones broad
and protruding above hinge line; nonsulcate; sur-
face deeply pitted; dimorphism not ohserved. Ord.-
Der., N.Am.-Eu.-E.Asia. Fii. 132,4a,b. *P. dor-
sopanctate, LDev., USA(Pa.); 4a.b, LV (holotvpe,
internal mold), lat., post, X30 (74). Fia.
132, 4¢c. P. ovata (Kay), M.Ord. (Decorah Sh.),
USA(Minn.); RV lat, x50 (J. R. Cornell, n).
[ HEssLaND. |
Primitia Jones & Hovw, 1865 [*Beyrichia mundula
Jones, 1885 (ICZN pend.)]. Unisulcate, 8= promi-
nent and slighty curved. L.Ord.-U.Dev., Eu.-N,

Am. Fio. 134,7a. *P. mundula (Jowes), Sil.,
Ger,; Ia, LV lat,, X33 (387). Fia. 134,1b,c.
P, tumidwla Urnicn; UOrd. (Maquoketa Sh.),
USA(Iowa); 1b,e, LV lat, RV lat, X23 (]. R.
Cornell, n). Fie. 132,10, P. mammata ULricH,
M.Ord. (Decorah Sh.), USA(Minn.); RV lat,
*50 (J. R. Cornell, n}.

Primiticlla Ucricr, 1894 [*P. constricta Urricn]|.
Like Leperditella cxcept more elongate. L.Ord.-
U.Der., Eu.-N.Am. Fic. 132,2. *P. constricta
Uckricyr, M.Ord., USA(Minn.); LV lat, 30
(83). Fic. 134,6a. P. unicornis (ULricH), M.
Ord. (Decorah Sh.), USA(Minn.); 6a, LV lat,
%33 (I. R. Cornell, n)——Fia. 134,66, P. plaste-
villensis Kay, M.Ord. (Decorah Sh.), USA(Minn.);
66, RV lat., X 30 (]. R. Cornell, n).
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Aparchitella

Fic. 134A. Bassleratiidae, Leperditellidae
(p. Q140, Q188, 0191).

Schmidtella Uvrici, 1892 [*8. crassmarginata).
Subovate, moderately convex, most inflated in
dorsal region, which tends to be umbonate; RV
slightly larger than LV, overlapping 1t ventrally;
no sulcus present but faint central pit and cleva-
Hon in some species; carapace may retain immature
molts, as in Cryptophyllus and Conchoprimitia. M.
Ord.-M.Der., MN.Am.-Eu. Fra. 1348, 5. in-
compta Urricr, U.Ord, (Maquoketa F.), USA
(lowa); 8a,b, RV lat., int.,, X33 (]. R. Cornell, n}).

Fie. 132,12. 8. wmbonata Urricn, M.Ord.

(Decorah Sh.}, USA(Minn.); I2a-¢, RV lat,, LV

lat., int., %50 (J. R. Cornell, n).

Sinoprimitia Hou, 1953 [*S. simensis]. Unisuleate,
with median oblique sulcus extending to dorsal
margin, small node at each side of sulcus; surface
smooth: similar to Milleratia but nodes smaller
and valves not as inflated, L.Ord., E.Asia({China).
Fic, 132,11, *S. sanensis; LV lat, X0 (175).

Superfamily PARAPARCHITACEA
Scott, 1959
[Diagnosis by H. W. Scorr, University of 1llinois|

Nonsulcate, nonlobate, nonvelate palaeo-
copid ostracodes with unequal valves, the
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larger overlapping the smaller around all or
most of the free margin. L.Dev.-M .Perm.

The Paraparchitacea are a relatively small
assemblage of mostly robust late Paleozoic
ostracodes. Their stratigraphic distribution
is shown in Figure 131,

Family PARAPARCHITIDAE Scott, 1959

| Macterials for this family prepared by H. W. Scorr, Univer-
sity of 1linois)

Nonsulcate, nonlobate, nonvelate, and
smooth to punctate, some with posterodor-
sal spine; dorsum straight to gently convex;

[ —
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Paraparchites

Fie. 135, Paraparchitidae (p. 0194).



Proparaparchites 2P
Pseudoparaparchites

Fic. 136. Paraparchitidae, Palacocopida, Suborder
and Family Uncertain (p. 0194-0195).

valves unequal, larger overlapping smaller
along free margin, subovate to clongate-
ovate, ends broadly rounded; hinge chan-
nel straight or interrupted at ends by faint
to moderately strong posterior and anterior

cardinal indentations where overlap begins;
one valve may slightly overreach other dor-
sally, but dorsal shoulders usually of equal
height. L.Dev.-M.Perm.

Paraparchites ULricn & Bassier, 1906 [*P. humero-
sus] [=Antiparaparchites CoryeLL & Rocarz,
1932; Ardmorea BraprieLp, 1935; Coelonella
SteEwarT, 1936; Microcoelonella CoryELL & Souwm,
1938]. Subovate to elongate-ovate, smooth except
for posterodorsal spine in a few species; LV usually
overlapping RV along free margin; hinge chan-
neled; cardinal teeth poorly to well defined on
exterior at cardinal points; greatest height medial
or forward, greatest width medial in males, pos-
terior in females, forward swing pronounced in
some species. Dimorphism generally but net in-
variably observable. Valves may appear double-
or triple-layered, owing to retention of molts. L.
Dev.-M.Perm., N.Am. Fic. 135,1a-f. *P. hu-
merosus, L.Perm. (Admire), USA(Kans.); lab,

Crustacea—Ostracoda

carapace (lectotype) L (slightly ulted to show
hinge channel), vent.; Ic-e, RV int,, 3 specimens
showing instar valves retained inside aduly; I,
carapace (paratype) dors.; all X21 (324). Fic.
135,1g,h. P. reversus (CoryeLL & Rocarz), L.
Perm., USA(Tex.) (wype species of Antipara-
parchites); lg,h, carapace L, R, X30 (128).

Paraparchitella Coorer, 1946 [*P. ovata). Like Para-

parchites except that hinge channel is shallow and
narrow; greatest width in posterior half; ventral
overlap strong. L.Penn.(Seville Ls.), USA(IIL.).
[ScorT.]

Proparaparchites Coorer, 1941 [*P. orarus]. Like
Paraparchites but carapace subrectangular, without
pronounced swing, ends similarly rounded. U.
Miss.-Penn., MN.Am. Fic. 136,2. *P. ovatus,
U.Miss.,, USA(IIL.); 2a,b, carapace R, dors., X64
(Scott, n).

Pseudoparaparchites Kerverr, 1933 [*P. kansen-
sis] [=Mieroparaparchites Crongis & Gare, 1938].
Like Paraparchites but strongly swollen in pos-
terodorsal area and bearing spines on posterodorsal
corners of each valve; smooth or punctate; great-
est width medial in males, posterior in females.
Miss.-Penn., N.Am. Fic. 136,30, *P. hansensis,
Penn., USA(Kans.); carapace R, x40 (Scott, n).

Fic. 136,36-d. P. brazoensis (CorveLL &
RoGatz), Penn., USA(Tex.); 3b-d, carapace R,
dors., post., %32 (21).

?Samarella Porenova, 1952 [*S. erassa]. Dorsal
margin straight to gently convex, ventral margin
convex; LV overlapping RV strongly along wven-
tral margin and slightly along anterior and pos-
terior ends, RV overlapping and overreaching LV
along dorsal margin; hinge straight in dorsal
view without channel or tooth indentations, great-
est width medial; surface smooth to slightly granu-
lar, [This genus is related to Carboniferous forms
previously classified as Paraparchites.] M.Dev.,
?L.Carb., Eu. Fic. 109,2. *S. crassa, USSR;
2a-c, carapace R, L, dors., X50 (277).

PALAEOCOPIDA, Suborder and
Family UNCERTAIN

[Materials for this section prepared by authors as severally
recorded at end of generic descriptions]

Acanthobolbina Harris, 1957 [*A. loeblichi]. Elon-
gate, hinge line straight, with prominent S ex-
tending from dorsal border to slightly below mid-
height, curved around weakly-developed small
node (?L..), very large spine projecting outward
from ventral region; velar ridge present. M.Ord.,
Okla. e, 136A,01. *A, loeblichi; 11a,b, cara-
pace R, dors,, %30 (161) [Kesuing.]

Ctenonotella Orix, 1937 [*C. elongata]. Elongate,
with straight, very long hinge line bearing row of
spines pointing backward; anterior cardinal angle
obtuse, posterior angle acute, in some specimens
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prolonged into spine; velar structure wide, re-
stricted, surrounding anterior, ventral, and part of
posterior margins; Ls and Ls elongate and narrow,
Ly and Ly lacking or indistinct, only S well de-
veloped; subvelar area unknown. Dimorphism not
observed. M.Ord., Eu. Fic. 136A,14. *C. elon-
gata, Est.; LV (holotype), lat, %24 (200, from
58). [Probably belongs in Quadrijugatoridae.]
[HEssLAND. |

Dicranella Urricn, 1894 [*D. bicornis]. Straight-
hinged, with pronounced swing, L; a node or
spine, in some species extending above hinge line;
Lz, if present, a small node on base of Li, in some
species inconspicuous; Ly a prominent spine; Sz a
sharply defined sulecus or pit, L, and Ia being
joined in some specimens to form low ridge below
Su; frill from anterior corner to posteroventral part
of free border. [This genus may be close to
Piretella, as Scammr (69) suggested. According
to Kay (194}, dimorphism is indicated by a broad
frill in inferred females and a narrow frill or velate
ridge in inferred males.] M.Ord., N.Am. Fic.
136A,16a-d. *D. bicornis, USA(Minn.); I6ab, LV
lat., carapace vent., X33 (J. R. Cornell, n}; 16c,d,
LV lat., ant., 20 (200}. Fic. 16e-g. D. mar-
ginata Kav, Decorah F., USA(Minn.); 16e, RV
lat.,, X33 (J. R. Cornell, n); 16fg, LV lat, ant,
%20 (200) [KesLine.]

Editia Braver, 1952 |[*E. elegantis]. Like Amphis-
sites but differs in absence of nodes and kirkbyan
pit, and in presence of eye tubercle, which ex-
cludes genus from Kirkbyidae, M.Miss,, N.Am.-
Eu. Fic. 136A,13. *E. elegantis, USA(Mo.);
13ab, carapace (topotype) R, dors., X 60 (Sohn, n})-

Haplobolbina Harris, 1957 [*H. arcuata]. Hinge
line straight, Ls a node tangent to dorsal border,
slightly anterior; low node at anterior corner
(?L1); sulal very weakly developed; valves wide
ventrally, with shallow, broad channel on mar-
ginal surface; velar ridge complete. M.Ord., N.AmM.

Fic. 136A,3. *H. arcuata, USA(Okla.); 3a-c,

RV lat, dors., ant., X25 (161). [KesLinG.]

FKarlsteinella Boutex, 1936 [*K. reticulata). Large,
equivalved, with straight hinge; Se well developed,
anterior and posterior lobes broad; anterior and
posterior ends somewhat extended; surface reticu-
late. [Genus based on a single specimen; proper
allocation to family impossible.] U.Sil.(Ludlov.),
Czech. [ScorT. ]

Kayatia Opix, 1953 [*K. prima]. Unisulcate (sulcus
mainly in dorsal half}); with dorsoventrally elongate
nodes (one on cach side of sulcus); inequivalved
{LV larger, rabbeted to receive edge of RV); with
2 to 4 ridges that may be partly developed as {rills
concentric to free margin (possibly velar, histial and
carinal structures); dimorphism not observed, Si.,
Austral. Fic. 136A6. *K. prima; 6ab, LV
(holotype) lat., oblique ventral view of silicified
specimen showing adventral structures, X13; 6¢,
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LV dors.,, %26; 6d, carapace transv. sec., 26
(271). [HessLAND. |
Kozlowskiella Phieve, 1953 [nron Boucor, 1957]
[*Ulrichia (Kozlowskiella) kozloewskii]. Approxi-
mately amplete, nonlobate, with distinct rounded
sulcal pit, single dorsal bulb on cach side of sulcal
pit (posterior larger); adventral structure con-
sisting of ridge along entire free margin; surface
pitted; dimorphism not reported. Hinge with
ridge in LV and corresponding furrow in RV.
M.Dev., Poland. Fie. 136A.1. *K. kozlowskii,
Givet.; Iab, carapace R, dors, K13 (160).
[Probably belongs in Bassleratiidae.] [HussLan. |
Nanopsis HenNiNGsMoEN, 1954 [*Beyrichia nanella
MorErG & Stcerierc, 1906]. Preplete, unisulcate
or bisulcate (if sulcus-like depression parting 2
anterodorsal nodes corresponds to S1); no adven-
tral structures; dimorphism not observed. L.Ord.,
NW.Eu.(Scand.). Fic. 136A.2. *N. nanella
(Mosrre & SecERBERG), M.Ord.(Tremadoc.); 2a,
LV {(lectotype, 167), lat, (Swed.), X33; 26, RV
(Norway), lat, X17 (2a, 252; 25, 167). [Prob-
ably belongs in Leperditellacea.] [Hesspanm, |
Opikatia Kay, 1940 [*0. emaciata] [=Oepikatia
HenninesmoEN, 1953 (as Opikatia); seemingly
Kav's original spelling must be prescrved, since
no indication is given that the generic name is
derived from Opik]. Truncate oval, valves sub-
equal, medium-sized; dorsal margin slightly sinu-
ous, rather long, free margins well rounded; di-
morphic, tecnomorphs with median sulcus or pit
bordered on posterior side of distinct lobe, hetero-
morphs with 3 rounded nodes adjacent to postero-
dorsal, mid-posterior, and posteroventral margins
and corresponding internal pouches; surface smooth
or slightly pitted. M.Ord., N.Am. Fic. 136,1.
*0. emactata, U.Decorah Sh., USA(Minn.); la-c,
RV lat., carapace dors., LV vent.,, X350 (J. R. Cor-
nell, n). [Moore. |
Pinnatulites HessLanp, 1949 [*Primitiella procera
Kummerow, 1924]. Nonsulcate; inequivalved (RV
larger); posterior part of swollen ventral area
projecting backward into small process that is
somewhat depressed laterally; no adventral struc-
ture, unless developed as angled or rounded bend
(Umbiegungskante); dimorphism not observed.
[May belong among Leperditellidae.] Ord., NW.
Eu. (Baltoscandia)-E.Asia. Fic. 136A4. *P.
procera (Kummerow), L.Ord.(Arenig.), Swed.;
4ab, LV lat, ant., %X20; 4¢, RV lat, with shell
partly removed to show internal mold, 20 (30).
[HissLanm, |
Pirctopsis Hexwvincsmoen, 1953 [*P. dong]. Quad-
rilobate, with straight, long hinge line, approxi-
mately amplete; Ly with hornlike projection di-
rected laterally backward; Le tiny, nodelike; Ly well
defined; Ls low, poorly defined; crests on all lobes
except L, Ci apparently not confluent with Ci-Cs;
velate structure wide and incurved in the only
specimen found, extending along anterior and
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ventral borders. M.Ord., Eu. Fic, 136A,15. *P.  Polyzygia Giricn, 1896 [*P. symmetrica). Quadri-
donsi, Norway; RV ext. mold (holotype) lat., lobate, with straight and long dorsal margin,
¥ 20 (166). [HessLanb. ] practically amplete, LV larger than RV; lobes dis-
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Fic. 136A. Palaeocopida, Suborder and Family Uncertain (p. 0194-0197),
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tinct, extending to dorsal margin, L. and L joined
by connecting structure; adventral structure prob-
ably velar, entire, indicated as “Randwulst”; sub-
velar area channeled; dimorphic, males being more
clongate; surface may be spinulose, [Probably be-
longs to Bassleratiidac.] M.Deg., Eu.(Pol., Russia).
Fic. 136A,7. *P. symmetrica, Pol.; RV (holo-
type) lat, X20 (156). |Hesstawp.]
Pseudonodella Zasprrova, 1952 [*P. plana]. Small,
approximately amplete, flattened, shallow sulcal
depression with low swellings on each side (an-
terior may have been formed by fusion of 3
lobes); adventral structure developed in many
shells as low ridge; dimorphism not reported;
surface smooth. U.Dep., USSR——Fic. 136A.8.
*P. plana; 8a.b, carapace L lat., dors., %47 (Orien-
tation according to Zaspelova) (407). [HessLanp.)
Pseudostrepula Orik, 1937 [*Strepula huckersiana
Bonnema, 1909]. Small, LV larger than RV, dor-
sal margin straight, long, hinge depressed, more
or less preplete; Le knoblike, 82 crescent-shaped,
other lobes and sulel not clearly developed; crests
bifurcated dorsally, 2 ventrally connected ridges
may correspond to Ci-Cs, ather erests questionable;
velar structure entire, ridgelike, in some ap-
parently wider, possibly indicating dimorphism;
subvelar area gently channeled; marginal struc-
ture developed as ridge. Ord., Eu. Fic. 1364,
10. *P. kuckersiana (Bonnema), M.Ord., Est;
RV lat., x27 (58). [Probably belongs among
Quadrijugatoridae.] [HessLaND, |

Sargentina CorveLr & Jounson, 1939 [*8. allani].
[="8emilukiella, PUchtovia Ecorov, 1950; Peri-
marginia Hou, 1955]. Like Sansabella but differs
in possessing subcentral sulcus and in curved dor-
sal margin of larger valve; spinose velum and
reversal of overlap unknown. ?U.Dev., Miss.-Penn.,
MN.Am.-Eu.-Asia, Fre. 136A,12. *8. allan,
Miss., USA(IIL); 12a-c, carapace (holotype) R, L,
dors., %30 (Sohn, n). [Sonn.]

Signetopsis Hennincsmoen, 1954 [*S.  gwadri-
lobata]. Dorsal margins straight or slightly convex,
outline almost amplete to postplete; quadrilobate to
bilobate with comma-like ridge adherent to La pos-
teriorly ventral to S adventral structure entire,
developed as flange, widest posteriorly, where it is
apparently dimorphic, confluent with entire dorsal
ridge; subvelar area unknown., M.Si.-U.5:1., NW.
Eu. Fro. 136A,5. *S. guadrilobara, Norway;
tecnomorph LV (holotype) lat, %24 (167). [May
belong in Bassleratiidae.] [IHEssLanp.]

Strepula Jowes & Howir, 1886 [*S. concentrica).
Differs from Amphissites in absence of nodes and
kirkbyan pit. [Referred to Tetradellidae by Hen-
niNGsmoEN, 29.] Sil., Eng.

Ullerella HEnniNGsMoEN, 1950 [nom. subst. pro Ul-
lia HennivesmoeN, 1949 (non Rorwen, 1943)]
|*Ullia wlli Dons, 1949]. Preplete, 8z distinct sur-
rounded by 2 or 3 (rarcly 4) U-shaped ridges
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that generally reach dorsal margin, except pos-
terior branch of outer ridge(s) which may be de-
veloped in ventral part only; inner arc may cor-
respond to Lz and Ly being connected ventrally
and an outer arc to L, and Ls united by con-
necting lobe; velar structure comprising ridge or
moderately wide frill; dimorphism not stated.
[May belong in Sigmoopsidae.] Ord., NW.Eu
Fic. 136A.9ab. *U. wlli (Downs), M.Ord.
Norway; 9¢, LV (holotype) lat.,, X7; 96, LV (cast
from internal mold) showing velate structure, X7
(141). Fic., 136A.9c-e. U, ventroplicata Hen-
NiNGsMoEN, M.Ord., Norway; 9¢, LV lat, X10;
9d,e, LV (larval instars) lat, X 10 (166). [Hess-
LAND. ]

Order PODOCOPIDA, Miiller, 1894

[nom, correct, Poroan¥, 1953 (pre Podocopa MiLies, 1594
=Podocopa Sars-Platycopa Sans)| [Diagnosis by P C. Syi-
vesTER-BrapLEY, University of Leicester)

Ostracoda with dorsal margin curved, or,
if straight, shorter than total length, Dupli-
cature narrow or wide. Adductor muscle-
scar pattern a circular aggregate of many
scars in more primitive members of order
(Metacopina); number of individual scars
reduced in others, either aggregate and bi-
serial (Platycopina), or discrete and vari-
ously arranged (Podocopina). Hinge mar-
gin undifferentiated in Platycopina and
some Metacopina, commonly differentiated
into three or more elements in Podocopina,
L.Ord -Rec.

The Podocopida were presumably de-
rived from the Palacocopida in Ordovician
times, but may be polyphyletic.

Suborder PODOCOPINA Sars, 1866

[mom, correct, Swain, hercin (pro Podocopa Saws, 1866)]

[Dagnosis by F. M. Swain, University of Minnesota, and

P. C. Syuvester-BrapLey, University of Leicester; description

and discussion by F. M. Swamw and H. V. Hows, Looisiana
State University]

Ostracoda with four pairs of postoral ap-
pendages, usually with well-developed eyes,
exopodite of antennae poorly developed, and
having barlike furcal ramus; carapace with-
out permanent aperture anteriorly, and with
mid-ventral incurvature of outer valve mar-
gin. Muscle-scar pattern of discrete scars,
in which adductor scars are commonly de-
veloped in a group distinct from scars of
muscles operating appendages. Duplicature
commonly wide, with or without vestibule;
free-margin bearing a selvage, which over-
laps that of opposite valve, thus sealing
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carapace when valves are closed. Hinge com- The antennules (first antennae of some
monly differentiated into three or four ele- authors) of Podocopina are uniramous (Fig.
ments, any or all of which may be denti- 137,/) and exopodites are lacking. The basal
culate. [Marine and fresh-water, rarely ter-  portion (protopodite) consists of a single
restrial; world-wide.| L.Ord -Rec. divided podomere or of two podomeres; the
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1. Cypricercus reticulatus (Zavpacu), left

Fic. 137. Appendages of podocopine ostracodes (from 31},
antennule (g, natatory setae) . 2. Cypricercus reticulatus (Zappacn), left antenna (a, natatory setae).

3. Limnocythere verrticosa Horp, left antenna of female (&, flagellum or exopodite). 4. Candona
fluviatilis Hovr, right antenna (e, sensory organ}. 5. Candona indigena Horr, left mandible (d,
branchial or respiratory plate; e, chewing edge; f, mandibular palp).——6. Candona acuta Horr, left
maxilla (d, respiratory plate; g, inner masticatory process; 4, middle masticatory process; 4, outer masti-
catory process; f, palp of maxilla). 7. Candona fluviatdis Horr, Arst thoracic leg of right side——4&.
Candona biangolata Horr, second thoracic leg. 9, Candona suburbana Horg, third thoracic leg.——
10. Limnocythere verrucosa Horr, brush-form sensory organ of male. 11. Candona acuta Hory, furca
of female (%, ramus of furca; /, genital lobe characteristic of many Candonidac).
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endopodite in Cyprididae typically has five
podomeres, reduced in fresh-water Cytheri-
dae of North America to three or four podo-
meres (31, p. 43). The antennules gen-
erally bear short, stiff clawlike bristles for
digging and climbing (in Cytheridae and
Darwinulidae), or long-feathered swimming
setae (Fig. 137,1a) (in most Cyprididae).
The antennae (Fig. 137,2) (second an-
tennae of some authors) consist of a proto-
podite with one or two podomeres, and an
endopodite with three or four podomeres.
The exopodite comprises a scale having
three setae in Cyprididae, a long bent seta
(Fig. 137,3b) that contains an adhesive-
secreting duct in the Cytheridae, and is
completely vestigial in the Darwinulidae.
The first podomere of the endopodite in liv-
ing Cypridacea (except Eucandonidae) com-
monly bears a group of five natatory setae
(Fig. 137,2a) located near the distal end;
these setae are greatly reduced in the Dar-
winulidae and most living Cytheracea and
are absent in the Eucandonidae. This same
podomere bears a sensory organ (Fig. 137,
4c) on the posterior margin. The ultimate
podomere of the endopodite is claw-bearing.
The antennae function in locomotion and
feeding as sensory structures, and in males
for grasping the female during copulation.
Mandibles are composed of two podo-
meres, a palp representing the endopodite
and a modified exopodite that may form a
branchial plate (Fig. 137,5d) or be re-
duced to a few setae. Its basal portion is
highly chitinized (Fig. 137,5¢) for attach-
ment of mandibular muscles. The truncate
distal end bears strongly chitinized teeth.
The mandibular palp (Fig. 137,5f) is com-
posed of the second podomere of the base
of the mandible and three podomeres of the
endopodite; it bears claws and setac,
Maxillae are characterized by a basal por-
tion having three narrow distal masticatory
processes (Fig. 137, 6g,4,i) and a palp (Fig.
137,6§) of two or three podomeres. The
exopodite is well developed, forming a
branchial plate (Fig. 137,64). The number
and shape of the setaec on the outer masti-
catory process, lying next to the palp, are
taxonomically important; in some living
Cytheracea the palp and processes may be
reduced.
The first thoracic leg in living Cytheracea
consists (Fig. 137,7) of a forward-directed
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protopodite with a pediform endopodite of
three or four podomeres, and exopodite or
branchial plate being absent. In living Cy-
pridacea the first leg commeonly is much
modified, resembling the maxilla, the basal
podomere ending in a setaceous masticatory
process and the endopodite being modified
as a palp that in many forms consists of a
single podomere; the exopodite typically is
a branchial plate but it may be reduced to
one or a few setae, as in Eucandonidae and
Cypridopsinae  (Cyprididae); the palp in
males may be modified as a prehensile claw
of one or two podomeres for use in copu-
lation.

The second thoracic legs are uniramous,
consisting of a protopodite and a backward-
directed pediform endopodite (Fig. 137,8)
which terminates in a curved claw. The en-
dopodite typically is composed of three or
four podomeres, but an additional one may
result from division of the next-to-last podo-
mere. An exopodite is lacking,

The third thoracic legs typically have five
podomeres (Fig. 137,9), resembling the sec-
ond legs in living Cytheracea and in Dar-
winulacea, but in living Cypridacea the
third legs are represented by basal podo-
meres and endopodites consisting of three
podomeres, one of which may be divided.
This leg in living Cypridacea is bent dor-
sally and modified for use as a cleaning foot.

Living cytheracean males may display
structures interpretable as a fourth pair of
thoracic appendages; these are the so-called
“brushlike organs” (Fig. 137,10), which
have a tuft of setae and are provided with
nerves; they may be sexual sensory organs.

At the posterior end of the body in living
Cypridacea are paired appendages termed
furcal rami, which are believed to be re-
mains of the abdomen. Each typically con-
sists of a basal ramus (Fig. 137,11k) articu-
lated with the body and ending distally in
two setac and two claws. In the Cypridop-
sinae the furcal rami are reduced to small
bases with a dorsal seta and terminal whip-
like fagellum. Furcal rami in living Cy-
theracea are much reduced and in the Dar-
winulacea they are absent,

The nervous, respiratory, circulatory, ex-
cretory, and digestive systems (and proc-
esses) of Podocopa are described in an in-
troductory section,

Paired ovaries in living cypridacean fe-
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males lie in a space between lamellae of cach
valve; in living Cytheracea these lic lateral
to the mid-gut in the body of the animal.
The testes in living male Cypridacea lie in
a cavity of the valves, and consist of about
four branches that unite to form a vas
deferens connected (after making a series of
loops) to an ejaculatory duct. Testes in liv-
ing Cytheracea adjoin the intestine in the
body proper and no ejaculatory duct is
present (68, 31).

Sars (65, p. 10) erccted the suborder
Podocopa | Podocopina| to include the fam-
ilics Cypridac |recte Cyprididae] (Cypris,
Cypria, Paracypris, Notodromas, Candona,
Pontocypris, Argilloecia, Bairdia) and Cy-
theridae (Cythere, Cythereis, Cyprideis,
Cytheridea, Cytheropsis, Ilyobates, Loxo-
concha, Xestoleberis, Cytherura, Cytherop-
teron, Bythocythere, Psendocythere, Sclero-
chilus, Paradoxostoma). This was based on
anatomical grounds, since the cited families
and genera all possess an antenna (second

Crustacea—Ostracoda

antenna of various Europcan authors) modi-
fied essentially for walking rather than
swimming, as observed in other known liv-
ing ostracodes. The name is derived from
Greek words meaning “foot-oar,” the an-
tennae being conceived to serve the ostra-
codes as oars.

Sanrs (312, p. 44-45) considered the mid-
ventral carapace structure to be important
in classification, stating that “. . . ventral
edges of the valves in the oral region [are]
conspicuously bent inwards and somewhat
bowed, so as to overlap cach other. . .7
noting also that “. . . the peculiar closure of
the valves in the oral region [of Podocopina |
is very characteristic, no trace of such a
closure being found in any of the forms
belonging to the three preceding suborders
[ Platycopina, Myedocopina, Cladocopina],
whereas in all known Podocopa [Podo-
copina] its existence may be demonstrated.”

In 1888 (p. 288) Sars erected the family
Bairdiidae for the genus Bairdia and in

| W I I
Com. | Ord. | Sil Dev. | Miss. | Penn. [ Perm_ || Trias. | Jur, | Cret. || Poleog. Neog.
L1 11
1 Bairdia A
2 Bythocypris A i
3 MacrocyprisC i |:|il':Isl:l.um+'|-um|:|. sy zlmﬂtl:,a;urnl RN T
4% Longiscula A
3 Althar
6 MNewsomites A (-1
7 Pseudocyproides A =
8 R Silenis A
9 Spinobairdia A -
10 Ulrichella B
1l Acanthoscapha B
12 Beecherella B
13 Hastacypris C It
14 Fabalicypris A 188
15 Acratia A TH1- TFFERN)
Transferred to 16 Bairdiolites A
* Bairdiocyprididoe 17 Bairdiacypris A 1
+ Podocopida Uncertain 18 Boirdionella A
— krnown 19 Ceratoboirdia A
20 Boirdoppilata A
EFREER ? known 21 Antibythocypris A
22 Pseudophanasymmetria C
--------- inferred but unknown 23 Triebelina A ﬁ

Fic. 138. Stratigraphic distribution of bairdiaccan ostracede gencra (Moore, n). Classification of the
genera in families is indicated by letter symbols (A—Bairdiidae, B—Beecherellidae, C—Macrocpyrididac)
and the following alphabetical list furnishes a cross relerence to the serially arranged numbers on the
diagram.

Acanthoseapha
Acratia—15
Altha—5

=11

Antibythocypris—21

Hairdia—I

Bairdiaeypris—I17

Generic Names with Index Numbers

Raivdianella—18
Raivdiolites—16
Bairdoppdara—20
Beecherella—12
Byshoeyprie—2
Cerarobairdia—19

Fabalicypris—14
Hastacyprii—|3
Longiseula—A
Macrocyprisg—3
Newsomitei—h
Pseudocyproides—7

Picrdaphanasymmelria—22
Silenis

Spinobairdia—9
Trichelina—23
Ulrichella—10



Podocopida—Podocopina—DBairdiacea

1923 added Bythocypris to this family. The
family Darwinulidae was introduced by
Brapy & Norman in 1889 (p. 121).

The Cyprididae, Darwinulidae, Cytheri-
dae, and Bairdiidae of early authors are
here considered as superfamilies, but re-
gardless of the taxonomic rank assigned to
them, it is evident that they are related
anatomically in possessing antennae modi-
fied in such a manner as to permit their
use as ambulatory organs. All have calci-
fied shells with distinctive characteristics
that may be used by paleontologists. Most
cytherid genera have well-developed hinge
teeth and muscle scars arranged in a verti-
cal or nearly vertical row of four to six
closing muscle scars, with additional mandi-
bular scars in front. Cypridid genera have
an irregular grouping of closing scars, with
mandibular scars below and in front of the
closing scars. Bairdiid and darwinulid gen-
era exhibit muscle scars arranged in a more
or less oval pattern, the darwinulid scars
showing a somewhat radial pattern about a
cominon center,

The Darwinulacea are sufficiently differ-
ent from the Cypridacea in anatomical and
shell features to warrant classification as
separate superfamilies.

The Quasillitacea of CoryrrLL & MaLkiv
(22) resemble the Podocopina in over-all
shape of their carapaces and possession of
a tripartite hinge and calcareous inner
lamella, but they show a muscle-scar ar-
rangement suggestive of the Platycopina,
which G. W. MiLLer (53) considered
merely a division of the Podocopa [Podo-
copids) because the platycopina antennae
could be used for walking. The antennae
of the Platycopina, however, differ dis-
tinctly from those of Podocopina in their
strongly biramous flattened character, and
typically in the Cytherellidae, the carapace
also is different in shape and in the manner
of articulation, having a peripheral lock, the
furrow being in the larger right valve, The
Quasillitacea here are placed in the Meta-
coplna.

The Thlipsuracea, although classified in
the present Treatise with the Metacopina,
have several podocopine characters, includ-
ing terminally differentiated hinge features
(Strepulites), calcified inner lamellae (Su-
bus), a bairdiid type of muscle-scar pattern
(Thlipsura), and, most importantly, mid-
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ventral incurvature of the valve margins.
Accordingly, this superfamily might be ar-
ranged with the Podocopina. Worthy of
notice, however, are the lack of demon-
strated occurrence in all genera of a calcified
inner lamella, bairdiid muscle-scar, and ven-
tral incurvature.

Superfamily BAIRDIACEA Sars,
1888

[som. transf. Svivester-Drantyy, 1948 (ex Bairdiidae Sans,
1858) | [Dagnosis and discussion by PO O, Syovesten Brapiy,
Universicy of Leicester]

Convex-backed Podocopina with wide
duplicature, wide vestibule at anterior end,
narrow or wide vestibule at posterior end.
Muscle-scar pattern consisting of discrete
scars, more or less radially arranged. Hinge
various, some genera having structures not
developed in  other superfamilies (e.g.,
Macrocypris); denticles develop in some
forms along contact margins, and are not
confined to hinge margin (e.g., Bairdia,
Bamrdoppilata). [Marine.| L.Ord.-Rec.

The main development of the super-
family was in Late Paleozoic time. Barrdia
is the longest-ranging ostracode genus
known (Ord.-Rec.), and is probably the
only Paleozoic member of the Bairdiidae to
survive into the Mesozoic (Fig. 138).
Bairdia has often been regarded as a close
relative of the [resh-water genus Cypris
(Pleist-Rec.), and united with that genus
in the [amily Cyprididac. However, the
geological history of the two genera has been
distinct from at least Carbonilerous time
onward, and in this work each is regarded
as the type of a distinct superfamily. The
Bairdiacea underwent a major radiation in
Palcozoic time. The Cypridacea are well
represented but inadequately known in the
late Paleozoic and Mesozoic; they under-
went an extensive radiation in early Ceno-
zoic time, when many of the genera known
to occur in Recent sediments were evolved.

Family BAIRDIIDAE Sars, 1888

| =Mesideidae G, W, Miceer, 1912] | Materials for this family

by K. H, Swaver, Indiana Universiy and Indiang Geological

Survey, with additions by Tvar Huisstann, University of Stock-
olm]

Carapace convex-backed, mostly with
asymmetrical, angulated, convex and con-
cave, rounded and acuminate so-called
“bairdian” shape in lateral view; lateral out-
lines mostly symmetrically convex and term-
inally acuminate in dorsal view; LV larger
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than RV, both overreaching and overlap-
ping it; with short, ridge-and-groove hinge-
ment and prominent duplicature and vesti-
bule; muscle-scar pattern composed of sev-
eral discrete spots. L.Ord.-Ree.

The family is especially characterized by
a wide duplicature, which is well developed
terminally, less so ventrally, with conspicu-
ous vestibule, wide zone of fusion with the
outer lamella, and long radial pore canals,
but along the hinge margin the duplicature
is either absent or so tightly compressed
against the outer lamella that many con-
tact marginal structures are absent (Figs.
139,1,2). The marginal ridges and grooves
are differentially prominent or weak around
the edges of either valve and are conspicu-
ously modified dorsally into a short, ridge-
and-groove hingement (Fig. 140). The ad-
ductor muscle-scar pattern forms a rosette
or other shape, composed of discrete spots
that commonly range in number from 7 to
12 (IFig. 139,3-7). The Bairdiidae have an
unusually long range, being reported from
early Paleozoic to the present, but basic

selvage
/ng
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morphological characters vary little; slight

modifications of the marginal elements and

sculpturing are mostly employed for generic
differentiation.

The present classification is more re-
stricted than that of some authors in ex-
cluding healdiids, cypridids, and others
previously assigned to this family, mostly
on the basis of a “convex-back.” The
Bairdiidae are casily diflerentiated from the
Healdiidae by their wide duplicatures and
associated vestibules and by muscle scars
containing fewer spots. They are less casily
separated from the Cyprididae by their com-
monly more complex hingement, contact
margins, and muscle scars. Bairdian shape,
overworked for taxonomic purposes at the
species level, becomes significant as a fam-
ily character when emphasis is placed on
the nature of marginal structures and mus-
cle-scar pattern.

Bairdia McCoy, 1844 [*B. cuwrtus] [=Nesidea
Costa, 1849 Morisiting Gisson, 1955 (pro Mar-
risttes GresoN, 1955, non Buekman, 1921); Aerati-
nella ScuNemer, 19561, Carapace mostly elongate

selvage flange
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inner margin
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Fra. 139, Morphological features of Bairdiidae.

1. Bairdia minor MiLrer, Rec., Medit, showing
racial pore canals at anterior extremity of valve
interior, X145 (53).

2. Batrdia  ollahomenss Hanvvon, Penn., USA
(H1.); 2a, long. sec. through anterior margin of
carapace, X65; 25, transv. sec. through hinge,
% 120. (Shaver, n).

. Bairdiid muscle-scar patterns. 3a, Bairdeppilata

Ly

sp., U.Cret,, USA(Tex.); from RV ext., 100
(Shaver, n). 36, Bairdia golcondensis Cronris &
Gace, UMiss,, USA(IIL); from RV ext., X100
(Shaver, n). 3¢, B. menardensis Harvroxn, Penn.,,
USA(IILY; from RV ext, X75 (Shaver, n). 34,
B. jormosa Brapy, Rec., Medit: from LV iny;
K70 (Sylvester-Bradley). 3e, Bythocypris bos-
guetiana (Brapy), Rec., Medit.; from LV ext.,
> 60 (Shaver, n).
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Bairdoppilata

Fic. 140, Morphological features of typical bairdiid, Barrdoppilata sp., Upper Cretaceous of Texas; lab,
right valve interior, left valve interior, %57 (Shaver, n).

fusiform in lateral view, with broadly arched dor-
sum that becomes concave terminally, especially
at the rear; venter centrally straight but curved
upward terminally so that extremities are nearly
at mid-height, anterior end generally higher and
better rounded than the posterior, which gen-
erally is acuminate; in dorsal view, lateral out-
lines symmetrically convex and extremities acu-
minate; surface of valves smooth, punctate, or
rarely with protuberances; LV larger than RV,
mostly overreaching it around entire margin and
overlapping it, especially ventrally, around contact
margin, Short rdge-and-groove hingement com-
monly marked by prominent cardinal angles, es-
pecially in RV; contact margins complex, with
wide duplicature, vestibule, and associated struc-

tures;  adductor-muscle scar  pattern of  several

discrete spots (21, 43, 53). Ord.-Rec., cosmop.
Fie, 141,2a,6, B, oklahomensic Harvron, Penn,,
USA(IL); 24k, carapace R, dors., X35 (Shaver,
nj. Fie. 141.2¢.d. B, [ormose Drapy, Rec,
Medit.; 2ed, LV int, RV int, 50 (363).
?Acratia Devo, 1930 [*A. typica| |=dAcrating
Eoorov, 1953 |, Carapace terminally acuminate 1n
lateral view, especially posteriorly, with broadly
arched dorsal border making acute angles with ven-
ter so that extremities are low and pointed: venter
with anterior upswept concavityy internal morph-
ology unknown, ?M.Dee., Penn., ?Perm., N.AmM.-
Fu. Fra. 142,1. *A. typica, Penn,, USA(Tex.);
Tabh, carapace R, dors., X 36 (138).
Antibythocypris  Jenwivas, 1936 [*A.  posbert].
Carapace subreniform, resembling Bythocypris in
lateral wview; with short, simple, posteradorsal,
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ridge-and-groove hingement near that of Bairdia; of its sculpture, muscle scar, hinge, and contact-
surface coarsely punctate and ridged (181). [Al- marginal structures.] U.Crez., NoAm. P, 144,
though original orientation and reported RV over 5. *A. gooberi, USA(N.].); Sab, carapace R, dors.,
LV overlap by the author is incorrect, the genus X 75 (Shaver, n}.

is considered distinet from  Bythocypris because  Bairdiacypris Bravriern, 1935 [non Bairdioeypris

Bairdiolites

Triebelina

Spinobairdia

b Ceratobairdia 6a Pseudocyproides

Fra. 141, Bairdiidae (p. Q202-0207).
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Bairdianella
T1e. 142, Bairdiidae (p. 0203-0205).

Kecer, 1932 (Bawrdiocyprididae) | [*B. deloi]
[=dActearta Scuwemer, 1956]. Elongate, sub-
reniform, resembling Argilloccia (Pontocyprididae)
in lateral view but with slight angulation and
nearly straight dorsal slopes suggestive of Bairdea;
hinge, duplicature, and associated structures like
those of Argilloecia, Bairdia, and Fabalicypris (11,

21). PU.Miss., Penn-L.Pernr,, N.Am.-Fu. Fic.
144,06, *B. delof, Penn,, USA(Oklay; Jab,
carapace R, dors., 340 (Shaver, n). T, 144,

led. B. haydenbranchensiy (Paywe), Penn,, USA
(Ill.y; Ie, long. sec. through ant. margin, 365
(Shaver, n): 1d, transv. sec. through hinge, X 65
(Shaver, n).

Bairdianella Harvrown, 1929 [*B. elegans|. Type
species differs from Barrdic in its lack of all but
ventral overlap and by its low  posterior area,
both suggestive of malts of Bawrdia; wnperfectly
known, M.Penn.-L.Perm., N.AmM, e, 1422,
*B. elegans, Penn., USA(Tex.); 2a,b, carapace R,
dors., %50 (Shaver, n}.

Bairdiolites Crovrts & Gave, 1939 [*B. crescentis].
Like Bairdia but with 2 crescentic ridges located
antero- and posterocentrally on each valve (20).
UL Miss., N, Am, (111, Okla.)-Eu.(Eng.). Fic.
141,1. *B. crescentis; lab, carapace R, dors., 360
(132).

Bairdoppilata CorverLr, SampLe & JenniNcs, 1935
[*B. mareyni]. Like Bairdia but each valve with
short series of transverse teeth and sockets in
antero- and posterodorsal positions, in selvage of
BV and selvage groove of LV, L.Cret.-Tert., cos-
mop., USA-Venez.-Alg. Fros. 139,3, 140,71, B.
sp., U.Cret., USA(Tex.): 139,73, muscle-scar pat-
tern from RV ext., X 100; 140,146, RV int, LV
int.,, %57 (Shaver, n).
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Bythocypris Drany, 1880 [*B. renijormis ( =Bairdia
bosguietiana Brapy, 1866)]. Carapace reniform in
lateral view, with straighter venter and more
rounded dorsum and extremities; mostly lacking
angulation and asvmmetry of Bairdia, but with
similar overlap and overreach, ridge-and-groove
hinge, duplicature, vestibule, and associated struc-
tures, including muscle sear (53). [Many modern
species are defined partly on the basis of soft parts,
whereas numerous Paleozoic species do not exhibit
the muscle scar and marginal structure of Recent
Bairdia and other Bairdiidae. Altogether, the genus
is in an unsatisfactory condition, nearly all Paleozoic
species being doubtfully assigned to 1] PL.O#.,
Kee., cosmonp, Fic. 144,4. *B. reniformis, Rec.;
da-¢, carapace L, dors,, RV lat, N.At., x50 (13);
4d, carapace vent.,, X40 (13}; 4e, LV, from ext.,
x40 (53).

Ceratobairdia Souw, 1954 [*C. dorsospinosa]. Like
Bagrdia but with ventral alae; one or more centro-
dorsal spines or knobs on LV. M.Perm.-U . Perm.,
MN.Am. Fic. 41,5, *C. dorsospinosa, USA
{Tex.); 5a,b, carapace L, post, 330 (73).

Fabalicypris Coorin, 1946 [*F. ailevensis]. Cara-
pace tumid, elongate-elliptical in  lateral view,

mostly lacking suggestion of bairdian shape but
apparently one end of a complete, Barrdia-Batrdia-
eypris-Fabalicypris gradational series; LY over RV
overlap abruptly offset anteroventrally; hinge and
contact margins near those of Bairdia (21).

M.

Longiscula 30

Fio. 143, Bairdiocvprididae (doubtful) and Podo-
copicdda (classification uncertain}  (p. Q366-0367,
(383-0384).
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Dewv., Penn., N.Am.-tEu——Fic. 144 .2ab. *F. USA(IL); 2¢, long. sec, through ant. margin,
wileyensis, Penn,, USA(Ind.); 2ab, carapace R, ¥ 65 (Shaver, n); 2d.e, ransv, sees. through hinge
vent.,, X40 (21).——Fic. 144,2¢-e. F. sp., Penn,, and venter, X 65 (Shaver, n).

f

1a

Bairdiacypris

Fabalicypris

5a =———
Antibythocypris

Newsomites ﬁt\\ m
Id

N

de

Bythocypris

Fic, 144, Bairdiidae (p. 0203-0207).
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Newsomites Morris & Iline, 1952 [*N. pertumi-
dis]. Nearly bairdian in lateral view but carapace
very tumid, nearly as thick as long, with lateral-
dorsal inflation causing strong depression of hinge;
reversal of normal LV over RV overlap and over-
reach common; imperfectly known, M.Sid,, N.Am.

Fio. 1443, *N. pertumidns, USA(Tenn.};
3a,b, carapace R, dors., X435 (254).

Psendocyproides Morris & Hiew, 1952 [*P. wlatus].
Bairdian in outline excepting abnormally low ex-
tremities, strong alate extensions jointly from lat-
eral and wventral surfaces producing triangular
outline in end view, imperfectly known. M.Si.,
N.Am. Fro. 1416, *P. alatus, USA(Tenn.);
6, b, carapace R, dors., >80 {Shaver, n).

Spinobairdia Monrwrs & Hiw, 1952 [*S. fellettac].
Bairdian in outline but with large projecting spine
subcentrally on each valve; imperfectly known.
M.Sil., N.Am. Fic. 141.4. *S. kellettae, USA
(Tenn.); 4a,b, carapace R dors., 45 (Shaver, n).

Triebelina vay pren Bown, 1946 [*T. indopacifica)]
[=Glyprobairdia Sterrenson, 1946]. Differs from
Bairdia in conspicuously pitted and ridged surface
and presence ol simple, weak tooth at each end
of RV hinge-bar and corresponding sockets in LV,
Oligo.-Rec., cosmop. Fic. 141,3. T. coronata
{(Brapy), Rec,, Cuba; 3af, RV lat, int, >40;
Je, LV int, x40 (343).

Family BEECHERELLIDAE Ulrich, 1894

[=Alanellidae Boudex, 1936] [Materials for this family pre-
pared by Jean Berpan, U, S, Geological Survey]
Long, smooth, slightly asymmetrical ostra-
codes with adont hinge, and spines on pos-
terior end and also in some carapaces an-
terior end of one or both valves. Muscle scar
unknown. U.Si.-M.Dev.

Beecherella Urricn, 1891 [*B. carinata]. Venter
flat, carinate at outer margins, Carinae produced
as spines anteriorly and posteriorly on each wvalve,
posterior  spine being  larger. Cross-section  sub-
triangular. Duplicature  well  developed. L.Dew.,
NE.N.Am. T, 145,3. *B. carinata, N.Y.; 3ua,
RV (lectotype) int. showing duplicature, X23;
3b,e, RV (topotype) int., lat, X20; 34, LV lat,
%20 (Berdan, n).

Acanthoscapha Urricn & Dassuer, 1923 | *Beecher-
ella navicula Urrien, 1891] [=Alanella Boudexk,
1936]. Spindle-shaped, with ends of both valves
acuminate, on LV both ends produced as spines
which wrap around pointed ends of RV; contact
margins of both valves a flattened flange that pro-
jects as a keel anteroventrally and posteroventrally,
U.5i#.-M.Dev., Eu.-N.Am. Fic. 145,Ja-c. *A.
navicula, L.Dev., N.Y.; 1ab, LV (lectotype), int.,
lat., %23;: le, RV (topotype) lat, X23 (Berdan,
n). Frc, 145,1d,e. A. bohemica (Boudek), U.
Sil. (Budflany), Czech.; Id, RV (holotype) lat,
w403 Te, RV (wopotype), 340 (10},
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?Ulrichella Boulex, 1936 [*U. remesi|. Long, cyl-
indrical ostracodes with anterior end of each valve
spindle-shaped and posterior produced as a sharp
spike; two slight constrictions perpendicular to
hinge line divide shell inta three ncarly equal
parts; hinge not known. U.Si., Fu. Fic. 145,2.
*U. remess, USIL, Czech.; 2a, LV (holotype) lat,
X A40; 26, RV (topotype) lat., X 40 (10).

Family MACROCYPRIDIDAE Miiller,
1912

[nam. correc. Svivestrn-Brancey herein, pro Macrocypridae

non, transi. Svivesrver-Doapcey, 1948 (ex  Macrocyprinae

Mitiew, 1912} ] [Materials for this family by PP, C. Svivester
BrapvLey, University of Leicester]

Carapace elongate, with arcuate dorsal
border, adductor muscle scars forming ro-
sette pattern, anterior and posterior duplica-
ture with wide vestibules. | All Recent forms
are marine bottom-dwellers.] ?L.0Ord.-
?Mio., Plio-Rec,

Macrocypris Brapy, 1867 [*Cythere minng Bamp,
1850].
dorsal margin arched, anterior margin rounded,
margin  straight  or posterior
acuminate; RV larger than LV, overreaching it
on all margins except anterior. Selvage of both
valves projecting prominently in center of wven-
tral margin, that of RV overlapping LV when
carapace 1s closed; duplicature with wide anterior
and posterior vestibules; radial pore canals straight,
crowded at anterior and posterior ends; normal
pore canals small, few, scattered; hinge of 5 ele-
ments, in LV terminal elements (both anterior
and posterior) being long, denticulate ridges that
project, median element a smooth groove, locellate
grooves (shorter than the other elements) between
terminal elements and median element, RV with

Carapace smooth, compressed, elongate,

ventral concave,

reverse arrangement; muscle-scar pattern consist-
ing of central rosette of about 9 scars, with 3 others
close above it and 2 small separated scars in front
of and above main group. [Many fossils ranging
from Ordovician upward have been assigned to
this genus, but no pre-Tertiary fossils have been
demonstrated to possess the muscle-scar  pattern,
duplicature  and  hinge characteristics  of  type
species. | POrd-PMio., Plio.-Rec.; cosmop. Fic.
146,1; 244,8a.6. *M. minna (Bamp) Rec., Norway;
146,10, carapace L; 1he, LV int., RV int: lde,
LV, RV wvent; If, carapace vent.; all 30 (Svl-
vester-Bradley, 1948); 244 8ab, LV dors., RV
dors., %125 (Svlvester-Bradley, 1948).

Macrocypria Sans, 1923 [*Macrocypris sarsi M-
¥R, 1912 (pro *Bairdia angusta Saws, 1866, non
Cythere (Bairdia) angusia  (MUNsTER)  JoNEs
1850 ]. Like Macrocypris, but anterior acuminate.
Kee., Norway. I, 146,2. *M. sarsi (MOLLER)
Rec., Norway; § carapace L, }40 (312).
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BAIRDIACEA, Family
UNCERTAIN

[Materials prepared by authors as recerded at end of generic
descriptions]

Hastacypris Croneis & Gures, 1939 [*H. bradyr].
Resembling Macrocypris in shape and overlap of
RV over LV but described as lacking ventral
overlap and concavity of Macracypris; poor pres-
ervation of holotype of type species makes rela-
tionship o Paleozoic and Recent species of Macro-
eypris uncertain. ?L.Der., U.Miss.,, Tu.{Czech.)-
NoAm. (LY. Fic. 146A0. *H. bradvi; lab,
carapace L, dors., 30 (133). [Suaver.]

Pscudophanasymmetria  Souy &  DBerpan, 1952
| *Phanassymetria foreata van Venn, 1936]. Small,
fat, markedly asymmetrical: hinge straight, simple;
stnooth or punctate, and with a shallow postero-
dorsal  depression. U.Cret., Tu. Fre. 146A,2.
#P, foreata (van Vieen), Muastr, Holl: 2ab,
carapace  {(paratype} R, X113, dors, X70:2c,
LV int., ¥ 70 (334a). | Soun-Berpan.]

Fic. 145.

Crustacea—QOstracoda

Superfamily CYPRIDACEA Baird,
1845

[mom. tramdd, et correct. Dawna, 1849 (ex Cypridae Bamo,
18450 ] [Dingnosis and discussion by Fo M, Swan, University
of Minnesata]

Carapace variable in size, shape, and sur-
face ornamentation; calcarcous or corneous;
mid-ventral margin curved inward. Hinge
of ridge-and-groove type or rabbeted; muscle
scars a median group of spots, typically not
radially or linearly arranged, with additional
more anteroventral spots in most genera; in-
ner lamellae present; line of concrescence
and inner margin typically separated.
[Fresh-water and marine.| ?2S8i#.-2Perm.,
Trias-Rec.

The Cypridacea include most genera of
living fresh-water ostracodes as well as a
few marine forms. Fossil cypridids are re-
corded from fresh-water deposits as old as

ey

Acanthoscapha

b e
Beecherella

Beecherellidae (p. Q207).
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Carboniferous and from marine strata as
far back as Ordovician.

Zoological characters. Definition of the
superfamily by zoologists has been based
mostly on characters of the soft parts. Al-
though these are not preserved in fossils,
the paleontologist cannot ignore features of

f Macrocypris

soft-parts anatomy because these may be re-

flected in structures and form of the shell,

as pointed out by Trieser (82). The follow-

ing diagnosis by Horr (31) concisely states
significant zoological characters.

Surface of the shell usually smooth, dorsal mar-

gin without interlocking tecth. Eyes developed

Macrocypria

Macrocypris

Fic. 146. Macrocyprididae (p. 0207).
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Pseudophanasymmetria

Fic, 196A. Bairdiacea, Family Uncertain (p. Q208).

to varying degrees; either separated or fused into
a single median eye. The antennules with a basal
portion of two or three podomeres and an endo-
podite of four or five podomeres, with swimming
setae well developed, The antennae with a basal
part of two podomeres and an endopodite of
three or four podomeres. The expodite 15 re-
duced to a small scale-like appendage bearing
at the most three setae, First thoracic leg not
pediform but modified as a mouth part, with
the anterior margin of the base adapted for feed-
ing. The endopodite of the first leg forms a
small palp in the female, but is enlarged to form
prehensile organs in the male. The second thor-
acic leg has an endopodite of three or four
podomeres and a strong distal claw. The third
leg is bent dorsally and is probably used in
cleaning the respiratory surfaces and other parts
of the body. The third leg usually has three
distal setae but the distal end may be modified
for grasping. The furca is typically well de-
veloped and rod-shaped but may be reduced to
a “flagellum™ or whiplike structure (Cypridop-
sinac). The gonads are located within the
valves of the shell. In the male, a portion of the
vas deferens is modified to form an ejaculatory
duct.

Reproduction. Probably in most fresh-
water ostracodes, including cypridids, re-
production is syngamic, but in some species
it is partly or entirely parthenogenetic. Ho¥x
(31) recognized four groups of Illinois
fresh-water ostracodes, based on type of re-
production. With citation of representatives
belonging to the Cyprididae, these are as
follows:

Types of Reproduction in Fresh-water
Ostracodes
1. Males unknown, reproduction parthenogenetic
(several species of Fucandona, Cypricercus,
Cyprinotus and Cypridopsis).

Crustacea—Ostracoda

2. Males found in some localities, reproduction
usually parthenogenetic  (Eucandona, Ilyo-
cypris, Cyprinotus).

3. Males found in small numbers, reproduction both
syngamic and parthenogenetic (Cypricercus,
Potamocypris).

4. Males invariably present, reproduction syngamic
(Encandona, Cyclocypris, Cypria, Physo-
cypria, Cypricercus, Notodromas, Cyprois).

Some species (e.g., Cyprinotus incon-
gruens) reproduce syngamically in one lo-
cality and parthenogenetically in another.
According to Horr, all Illinois cypridids
studied by him are oviparous. On the other
hand, a species of the Darwinulidae (Dar-
winula stevensoni) retains eggs in a pos-
terior shell cavity during their development.
Egg cases of many oviparous species can
withstand freezing and desiccation, in fact,
the eggs of some species require desiccation
before development can begin (24). The egg
shell of Cypridopsis vidua is about 0.1 mm.,
in diameter: it is double-walled and com-
posed of chitin impregnated with calcire
(45).

Ontogeny. Living fresh-water ostracodes
are believed to pass through nine molt
stages, of which the last comprises the sex-
ually mature animal (31). The earlier in-
stars possess fewer and simpler pairs of
appendages than the later ones. The instar
valves of many, though not all cypridids
differ in shape from adult valves. Immature
molts commonly are relatively shorter and
higher and are more triangular in outline
than the adults (325, 352).

Food. The food of fresh-water ostracodes
consists of diatoms, bacteria, organic
detritus, and among larger Cyprididae,
bodies of dead animals.

Habitats. Although most [resh-water ostra-
codes belong in the Cypridacea, a few gen-
era of the Cytheracea (including Limmno-
cythere, Cytherissa, and Entocythere) and
Darwinulacea occur in this general habitat.
In central North America (Illinois) fresh-
water ostracodes are recorded (31) in the
following environments: (1) temporary
ponds and ditches; (2) permanent lakes and
swamps; (3) temporary streams and pools
left in stream beds after flow has ceased;
(4) permanent streams of all sizes; and (5)
underground waters. In  gencral, fewer
species of ostracodes are present in running
waters than in still waters. Restriction to one
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or another of these habitats is mostly on the
species level. Cyclocypris, Notodromas (Cy-
pridacea), Limnocythere (Cytheracea), and
Darwinula (Darwinulacea) generally occur
only in permanent still waters; however,
nonmarine ostracodes probably are not
found commonly in planktonic communi-
ties.

Regarding physical conditions affecting
ostracode distribution, Horr provides the
following information which probably ap-
plies fairly generally. (1) Temperature of
water has little effect on distribution. (2)
Detailed knowledge is lacking as to in-
fluence of bottom conditions on the distri-
bution of ostracode species, but present in-
formation suggests that relatively few spe-
cies are affected by type of bottom; species
of Eucandona prefer a mud bottom, prob-
ably owing to their crawling locomotion,
and Cypricercus reticulatus occurs only on a
mud bottom. (3) Presence or absence of cur-
rents is of major importance in distribu-
tion of many ostracodes, certain species of
Eucandona, Cypria, Cypricercus, Notodro-
mas, and Darwinula being confined to still
waters, occurring mostly in plant zones
where wave action is not pronounced. Sev-
eral species of Eucandona, Ilyocypris and
Cyprinotus typically occur in streams; in
general, large, rectangular, compressed, or-
namented species are likely to be found in
running water, whereas more tumid species
are more closely restricted to still water. (4)
Strongly acid waters are not likely to contain
ostracodes, particularly forms having large,
heavily calcified shells; some species of Cy-
pria, Cypridopsis, and Physocypria tolerate
acid waters, probably because their small
shells bear a thick organic covering.

Seasonal distribution. Many fresh-water
ostracode species are seasonally distributed,
some being found only in the spring, others
in spring and summer, and a few (includ-
ing species of Eucandona and Ilyocypris)
throughout the year.

Classification and distribution. Genera of
the Cypridacea are arranged here in seven
families (Pontocyprididae, Paracyprididae,
Cyprididae, Cyclocyprididae, Eucandonidae,
Ilyocyprididae, and Notodromadidae). In
addition some subfamilies are recognized,
and several unassigned genera are grouped
in a family-uncertain category.

Except for the subfamily Cyprideinae,
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which became extinct in the Tertiary Period,
all families and subfamilies of the Cyprida-
cea are extant. The species and even gen-
era of living cypridids are based mostly
upon characteristics of the appendages and
other decomposable structures, rather than
upon carapace features, thus limiting at-
tempts by paleontologists to compare fossil
and living species. Nevertheless, a good deal
of progress is being made in the compara-
tive study of Tertiary and Quaternary mem-
bers of the family; this has brought to no-
tice slight but important carapace differ-
ences which permit use of these ostracodes
in stratigraphy. When fossil fresh-water
ostracodes have been studied more thor-
oughly, almost surely it will be necessary to
design classification more suited to the needs
of the paleontologist, but, in view of pres-
ent limited knowledge of the fresh-water
faunas, no attempt at reorganization of the
families of Cypridacea is feasible,

Distribution, The doubtful record of a
single cypridacean genus (Pontocypris) in
Ordovician rocks and the likewise uncon-
firmed record of Cypridopsis and Eucan-
dona in Permian strata are the only indi-
cations of extant genera of this superfamily
in pre-Mesozoic deposits. Several genera are
confined to Jurassic and Cretaceous rocks. A
majority of cypridacean genera are exclu-
sively Cenozoic, so far as known (Fig. 147),

Literature. Among more important pub-
lished works on the Cyprididae, attention
may be directed to papers by Sars (65, 68),
G. W. MiLer (54), Braby and co-workers
(12, 13, 14, 15, 16), Bronsteix (18), Horr
(31), and Kaurmann (40). The internal
carapace structures are very important to
an understanding of the fossil Ostracoda.
Discussion of hinge, muscle spots, and other
internal features of the Cyprididae are
found in papers by Howe and others (33,
35, 178), Kesune (44), Martiv (51),
Scorr (323), Swain (349, 350), SyLvESTER-
Braprey (79), Trieser (82), and Zavrany:
(4053).

Family CYPRIDIDAE Baird, 1845

[mom, correct. Balgp, 1850 (pro Cypridac Bawmp, 1845)]

[Materials for this family prepared by Fo M. Swam, University

of Minnesota; diagnosis of a few geoera by W. A, van pew

Bowp, Louvisiana State University, and R. A, Revmewst, Uni-
versity of Stockholm |

Carapace variable in shape and size (to
several mm. in length), typically subovoid to
subtriangular, with greatest height median
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8 Gutschickia H
9 Haworthing H

4 Carbonita H

12 Eucandona C i
13 Suchonelling H

14 Suchorella H

=3
17
18
19
20
21

15 Clinocypris G
Hyocypris D

Pachecoia ©

Pontocyprella F
Pratoargillcecio B

49

Cypris B fummimmm
Paracypris F
Cetacella A
Cyamaocypris D
Pseudocypridina
Cypridea
Parocypridea
27 Rhinccypris
28 Ulwellio
29 Cyprideamorphella
30 Fergania
31 lyocyprimarpha
32 Limnecypridoa
33 Lycopterocypris

22
23
24
25
26

I nown
LR(TTR

34

? krown 35

inferred but
unknown

.......... 37
8
39

40

Mongolianella

36 Ussuriocypris

Morinina

Argilloecia G
Eucypris B

Paracypretta B iy

Potamacypris B
4] Lineocypris C
42 Condona B
43 Cyclocypris A

51

53
54

T 1 I 1 [ R
Dev. | Miss | Penn. | Perm. || Trias. | Jur. | Cret. || Poleagene | Necgene Paleogene | MNeogene
1 | (- -
1 T
-+~ -+ 1 Portocypris Guefloemea o dndbs b gt | 44 Cypria A
- 2 Camdenidea H 45 Cyprinotus B
[ ] 3 Ranapeltis H 46 Cyprois E
47 Heterocypris B

48 Parocypria
Scottia
50 Stenocypris

55
56
57
58
59
&0
61

Suzinia

Moenacypris B
Advenocypris
Tuberoccypris

Tuberacypraides

Amplocypris
Candoniella
Thaminocypris
Mediocypris B
Caspiolling
Cogelinella
Hemieyprinotus
Liventalinag
Paracyprinotus
Paraeueypris
Pseudocucypris
Subulacypris
Bokunella
Caspiclla
Pontuniella
Caspiocypris
Propontocypris G
Exuocypris B
Baturinella B
Rectocypris B
Pelocypris D

A Cyclacyprididae 2 gen
B Cyprididas 44
C  Eucandonidae 14 Y
D llyocyprididae | 0
E Matodromadidae 2 1
F Paracyprididae 3 1
G Pontocyprididae 1 1t

&2
&3
]
65
66
&7
68
&9
70
71
72
73
T4
5
76
T
78

s oo oo OB

Fic. 147. Stratigraphic distribution of cypridacean ostracode genera (Moore, n). Classification of the
genera in families is indicated by letter symbols according to the following tabulation and for the purpose
of locating any wanted genus an alphabetical list furnishes cross reference to the serally ;1rrI:;n_g::c] numbers
on the diagram. Index letters for families of Cypridacea: A—Cyclocyprididae; B—Cyprididae; C—FEu-
5—Pontocyprididac; H—Famly

candonidae; D—Ilyocyprididae; E—Notodromadidae; F

Uncertain,

Advenaeypric—i5
Amplocyprie—58
Argitloecia—3T
Bakunella—70
Baturinclla—76
Camdenidea—2
Candona—42
Candoniclla—39
Carboniia—4
Caspiocypris—i3
Carpiolla—71
Caspiolling—a2
Cotacella—22
Clinocypris—l15
Crfrelial
Cyamocypris—23
Cyelocypris—43
Cypria—tt
Cypridea—24
Cyprideamorphella—29

Generie Names with Index Numbers

Cypridopsis—11
Cyprimatai—45
Cypris—20
Cyprofe—A6
Disoponieyfris—352
Dagelinella—~63
Encundona—I12
Encyprii—38
Exuacypris—75
Ferpania—230
Cindiohickia—8
Hagorthina—9
Hemieyprinotai—ood
Heteracyprice—A7
Hilboldtine—5
srimorpha—3l
is—1 6
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Lineoeypris—il

1 Cultella, Trias., USSR, added in press.

Livenialina—63
frrerocypris—33
Mediocypris—©G1
Moenaeyprie—i4
Maongolianella—34
Morinina—33
Pachecoia—17
Palaeocypric—7
Paracypretta—39
Paracypria—A48
Paracypridea—26
Paracyprinoliisi—60
Paracypris—21
Parencypris—o7
Pefucypris—78
Pontocyprebla-—18
Pantocyjpric—I1
Pontanella—71
Patamocypris—A0
Proponiocypris—i4

Paracyprulidae;

Proaargilloecie—I9
Pravosiitta—~o
FPiewdocypridina—24
FPresdoeney pris—ioh
Ranapeltis—,
Rectacyfrris—77
Rhinocypreir—27
Scotifo—49
Stenocypris—50
Subrilacy pris—H9
Suchonella—I14
Suchoncllina—13
Sazinie—31
Thaminocy pris—ia
Tuberocyprie—56
Trberocyprordei—37
Uawelira—28
Usinriocypris—36
Whipplella—I10
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to anteromedian, posterior end more pointed
than anterior; LV generally larger than RV;
surface commonly with tiny pits, pustules,
or reticulations. Hinge line curved or rarely
long and straight, consisting of groove in
larger valve for reception of simple edge of
smaller valve; muscle scars comprising rath-
er compact median to anteromedian groups
of 4 or 5 spots and 1 or 2 additional antero-
ventral spots. [Fresh-water and marine. Al-
most certainly a polyphyletic assemblage. |
?Perm., L.fur-Rec.

Subfamily CYPRIDINAE Baird, 1845

[nom. transl, Kavesans, 1900 (ex Cyprididae Baen, 1850,
nane, correct, pro Cypridae Bame, 1845}] [=Crenocyprina
(partim), Synopsida  [parsim), Zygopsida (pareim] Dapay,
1900; Eucypridae Avs, 1915; Evcyprides (pareim) Sans, 1915,
Cypriformes Swocssene, 1920, Cyprinotini4FEucyprini-|-Hlun-

garacypeini-—Scoteini Brosstein, 1947, Cypridioa Pororst,

19581  [Includes Mediocvprinne  (recte Mediocypridinae),

Baturinellinae,  Advenocyprinae  (reere Advenocypridinac
ScuNimer, 1960 ]

Carapace  subtriangular, subelliptical,

ovoid or rarely subquadrangular, with vari-
able surface ornamentation; typically with
anteroventral flangelike process, and pos-
teroventral flanges, spines or caudal proc-
esses; marginal structures variable. Soft
parts as described for family; furcal rami
typically well developed, not reduced as in

Cypridopsinae. L.fur.-Rec.

Cypris O. F. MiiLLer, 1776 [*C. pubera; SD Barp,
1846 [=FEaryeypris G. W, MinLer, 1898, Elon-
gate subtriangular, dorsum strongly convex, angu-
late medially; venter flattened, slightly concave,
terminal margins spinose, posterior end  bluntly
pointed, extended below; valves subequal; surface
smooth or pitted. Inner lamellae moderate in
width, broadest in front (68). |Fresh-water.] ?far.,
Pleist.-Ree., cosmop. Fic. 148.1. *C. pubera,
Pleist., Eng.; la,b, LV lat,, RV lat; led, LV int.,
RV int.; fe, carapace vent; all X20 (Sylyester-
Bradley, n).

Acocypris VAvea, 1895 [*A. capillata]. Elongate
acuminate, compressed;  hinge  margin  nearly
straight or slightly convex, venter slightly sinuous,
ends narrowly below:; LV
with posteroventral blunt spinose projection, larger
than RV surface smooth | Fresh-water.] Kee., Afr.

Fic, 148,2a,b. *A. capillata; 2a,b, carapace L,
dors., X 15 (393). Fic. 148,2c-e. A. hyalina
Lowwpes; 2e,d, carapace L, dors.; Ze, RV int. all
%15 (217).

Advenocypris Scusgipir, 1956 [*A. alpherovt].
Shell subtriangular, convex, valves dissimilar in
shape, LV strongly overreaching RV anterior end
typically more steeply slanted and higher; posterior
end of LV curved and strongly extended below,
truncate to shghtly concave above, posterior end

rnLlﬂdCL[. extended
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of RV less curved. Pore-canal zone narrow, with
straight pore canals that commonly terminate in
ampule-like expansions, inner lamellae broad ter-
minally; contact line of valves not depressed, hinge
of RV consisting of knife-edge ridge which firs
over a rabbet groove on left. Surface smooth or
ornamented. | Fresh-water.] Mio.-Plio., SE Eu.

Fra, 1492, *A. alpherovi, U.Mio.(Sarmat.)
N.Caucasus; Za,b, carapace L, R, X33; Z¢, LV
int., X 64 (50).

Afrocypris Sars, 1924 [*A. barnardi]. Very large,
elongate, subquadrate, highest anteromedially, con-
vexity moderate; dorsum  nearly straight, venter
shightly concave, ends rounded, truncated on dor-
sal slopes, posterior slightly narrowed to pointed
below; LV larger than RV; surface smooth or
with compressed terminal rims and surface nodes.
Inner lamellae narrow. |Vresh-water.] Ree., Afr,

Fro. 148,3. *A. barnardi; 3ab, carapace L,
dors,, X 10 (313). Fie. 149,1. A. biconica
Krig; Iab, LV lat, dors, X10; I¢, RV int, X 15
(217a).

Amplocypris  Zavawyi, 1944 [*A. sinwosa; 5D
Swamw, herein|. Large, elongate subelliptcal to
subtrapezoidal; dorsal margin straightened medial-
ly with broadly obtuse, poorly defined anterior
cardinal angle and less obtuse posterior cardinal
angle; ventral margin nearly straight to slightly
concave; anterior margin broadly rounded, tun-
cated above; posterior margin sharply rounded
and extended below, truncate above; convexity of
valves low to moderate; surface mostly smooth.
Inner lamellae relatively broad terminally and in
some species ventrally; pore canals short and
widely spaced. Neog. C.Eu.{Hung.). Fic. 149,
5. *A. stnuosa; Sa,b, carapace R, dors., X40 (406).

Astenocypris G. W. MULLER, 1912 [pro Leptocypris
Sams, 1903 (wpon Bourescer, 1900)] [*Lepro-
eypris papyracea Sawrs, 1903]. Elongate, highest
medially, much compressed; dorsum moderately
arched; venter sinuous, posterior margin truncate;
surface longitudinally striated. Inner lamellae very
narrow (309). Rec., E.Asia. Fic. 1493, *4.
papyracea (Sans); 3ab, carapace L, dors, X20
(309).

Baturinella Scuneiner, 1956 [*B. hubanica]. Shell
large, subreniform, elongate, length twice height,
moderately convex, with greatest convexity median
and on dorsal hump of RV; anterior margin round-
ed; posterior end rounded below, beveled above;
dorsal margin straight, without eardinal angles;
ventral margin concave anteromedially; surface
smooth. Hinge of RV a median groovelike de-
pression, at both ends of which are platelike teeth;
hinge of LV a corresponding median knife-edge
ridge with clongated depressions at each end; pore-
canal zone wide, canals closely spaced and nu-
merous, some ampule-like at terminations without
reaching margin of valve; inner lamellae of same
width as canal zone, well developed terminally.
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[Fresh-water.] U.Plio., SE.Eu. Fic, 149,4. *B.
kubanica, Caucasus (Kuban); 4a, RV lar, X27;
4b-d, LV lat, dors., vent,, X27; 4ef, LV hinge,
RV hinge, 343 (50).

Bradycypris Sars, 1924 [*Cypris intumescens Brapy,
1907]. Short, tumid, highest in front of middle;
LV larger than RV, overlapping it anteriorly;
venter concave, ends nearly equally rounded; front
end of RV with striated marginal zone; surface
smooth, [Fresh-water.] Ree., S.Afr. Fie. 150,

Cypris

Crustacea—Ostracoda

2. *B. intumescens (Braoy); 2ab, carapace R,
dors., %30 (313).

Centrocypris VAvra, 1895 [*C. horrida). Strongly
tumid, subguadrate; valves subequal, with an-
teromedian weak sulcus; surface spinose. [Fresh-
water.] Rec., Afr. Fic. 1496, *C. horrida; Ga b,
carapace L, dors., X30 (393).

Chlamydotheca Saussurg, 1858 [*Cypris (Chlamy-
dotheca) azteca). Subtriangular, relatively short
and high, compressed; dorsum strongly arched,

Acocypris

Afrocypris

Fic. 148, Cyprididae (Cypridinae) (p. 0213).



Afrocypris

Baturinella

Centrocypris

Amplocypris

Fic. 149, Cyprididae (Cypridinae) (p. 0213-0214).
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venter slightly sinuous, with ventroterminal flanges pitted (374). [Fresh-water.] RKee,, N.AmM.-S.Am.
at one or both ends, posterior extremity more Fic, 150,1a-e. C. rudelphi Trigssi, Brazil;
pointed; RV larger than LV: surface smooth or lab, carapace R, dors., X 10y Ie, LV int, X 10,

2b
Bradycypris

Cypricercus

Fic. 150, Cyprididae (Cypridinac, Candoninae) (p. 0214-0217, 0233).
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1d, RV int., ant, part,, % 20; le, muscle scar, 320
(374).——F16. 150,1f,g. *C. azteca (SauUssURE),
Mexico; If,g, carapace L, dors., X 15 (330).

Chrissia Harrmann, 1957 [*C. levetzovi|. Carapace
procumbent, greatest height less than half of
length; shell wall thin and fragile, not distinctly
punctate as 1n Stemocypris; LV without inner
list along ventral and posterior margins, ves-
tibule present, contact zene equally broad along
anterior, ventral and  posterior marging;  radial
pore canals scarcely wvisible, very small; false mar-
ginal pore canals each bearing a bristle distributed
over most of surface, canals unbranched: fused
secondary pore canals such as characteristically
present along sinuous line of concrescence in
Stenocypris lacking; lamellac not united by trans-
verse septa. Males unknown, [Fresh-water.] Rec,,
S.Afr.(Trapsvaal ). Fio. 151,1. *C. levetzovi;
carapace R, X25 (164). [REvmENT-Swan,|

Cypricercus Sars, 1895 |*C. cuneatus|. Elongate,
maoderately convex; highest medially, dorsum not
strongly arched, venter nearly straight, rear mar-
gin more narrowly rounded than front; LV larger
than RV, overlapping it anteriorly and ventrally
but RV may extend backward bevond LV, An-
terior inner lamellae broad (313). [Fresh-water.]
Ree., Eu.-Afr.-Austral.——Fic. 1504, *C. cunca-
tir, S.Afr.; 4ab, 9 carapace R lat, dors., »15;
4e, & carapace L lat, X30 (313). Fic. 152,1.
C. fuscatns  (Jurine), Norway; RV lar. X30
(314).

Cypriconcha Sars, 1926 [*Cypris barbata Forpes,
1893 ]. Elongate, subelliptical, compressed; dorsum
nearly straight, venter slightly sinuous, ends broad-
Iy rounded, slightly truncate above; valves sub-
equal; surface smooth, Inner lamellae fairly broad,
particularly toward rear. [Fresh-water.] Ree., N.
Am. Fra. 152,3. *C. barbata (Forses); 3Jab,
RV lat, LV int,, X15 (315).

Cyprinotus Brapy, 1886 [*C. cngalensis] [=Cy-
pridonotus Cravs, 1892]. Subtriangular, valves
compressed; dorsum strongly convex, subangulate
medially, venter slightly concave, posterior margin
angulate below midheight, truncate above and
below; free margins of RV finely spinose; terminal
margins of LV with hyvaline border; LV over-
lapping RV termunally but RV may extend be-
vond LV dorsally; surface smooth, Inner lamellae
rather narrow, broadest anteriorly (308). [Fresh-
water.| ?Tert., Pleist.(incl. Rec.), Eu.-N.Am.-Asia.
C. (Cyprinotus). Distinguished by soft parts.
[Fresh-water.] 2Tert., Plerst.(incl. Eee.), Fu.-
Asta——Fic. 152 24-c. *C. cingalensis, Rec.,
Ceylon; 2a-¢, carapace L, dors,, ant., %30 (108},
Fic. 152,2d e. C. salinus (Bravy), Rec., Eu.;
2d e, carapace L, dors., x40 (314).
C.  (Cyprinotoides) Masi, 1928 | *Cyprinotus
(Cyprinotoides) somalicus]. Distinguished by soft
parts, [Fresh-water.] Rec., E.Afr.(Somaliland).

0217

Chrissia

F1c. 151, Cyprididae (Cypridinae) (p. 0217-0221),

Dogelinella ScHNEIDER in MavpeELsTAM ef al,, 1957
[*D. taentata]. Carapace subequivalved, clongate,
swollen, ends compressed, with straight  dorsal
margin. Surface smooth. Plie., SW.Asta{Fergana),

Fic. 153,01, *D. taeniata; lal, carapace R,
dors., X 40 (238a). [Boup.]

Dolerocypria Tressier, 1937 [*D. taalensis]. Dif-
fers from Dolerocypric in soft parts. Ree., SW.Pac.
(Philippines).

Dolerocypris Kavemanwy, 1900 [*Cypris  fasciata
O.F.MiiLLer, 1785]. Sublanceolate, highest medial-
ly, compressed; posterior margin narrower; RV
larger than LV, overlapping it terminally; surface
smooth. Inner lamellae very hroad (68). [Fresh-
water.| Ree., BEu.-Asia-Elndies. Fic. 154.1.
*. fasciata (O F.MiULLer), Eu; lab, @ LV Jat,
int, X 30; fe, carapace dors., X30; Ide, RV lat.
and int. ant. margin,d X 30, X 100; If, LV int
vent, margin, X 100; {g, carapace dors., X30;
(la-c, 314; Id-g, 56).

Drieschia Brewn, 1923 [*D. mammillata]. Shell
tuberculate and generally as in Centrocypris but
more elongate  and compressed. [ Fresh-
water. | Ree., China,

Eucypris Vivea, 1891 [*Monocalus virens Jumine,
1820; SD  Sams, 1928] [=dmphicypris Sans,
1902]. Elongate-subovate, moderately convex; dor-
sum maoderately arched, truncated behind and in
front of greatest height, venter slightly concave
to markedly sinuous, not appreciably  fattened,
ends rounded, not spinose, posterior margin nar-
row and extended wventral to mid-height; valves
subequal, LV slightly larger than RV; surface
smooth. Inner lamellae broad, concentrically stri-
ated (68). [Fresh-water.| U.Cret.-Kee.,

Fra. 154, 2a-¢. *E. pirens (Juring), Rec, Fu.;

2ab, @ carapace L, dorsy 2e, juv. carapace L.,
X200 (314).- Fre. 1534,2d-f. E. erassa OF,

maore

COBITIOP.
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Cypriconcha

Cyprois

Tra. 152, Cyprididae (Cypridinac), Notodromadidae (p. 0217, 0245).
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MuULLER, Rec.,, N.Ew; 24, @ LV inu, 2ef, cara-
pace L, dors.; all %30 (314).

Exuocypris ManpeLsTam, 1956 [*E, extorris|. Cara-
pace kidney-like, elongate oval, rather large (1.25
by 0.75 mm.), thin-walled; anterior end truncated;
exterior margin overhanging interior marging sur-
face smooth, Pore-canal zone occupying both ex-
terior overhang of valve and part recessed within

Hemicyprinotus

Paracyprinotus

T

Paraeucypris

Pseudoeucypris
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outer margin, c¢anals being long and widening
toward outer ends; wide tonguelike, extended in-
ner lamellae adjacent to pore canals; muscle scar
cypridid-like. [Fresh-water, complete carapace un-
known.] M.Plio., SW.Asia(Turkmen). Fic.
154,3. *E. extorris; 3ab, LV int., ant. and marginal
areas showing pore canals, 364 (50}.

Gesa Harrmany, 1957 [*G. dubia]. Procumbent,

3c

Globocypris

Hemicypris

Fic. 153. Cyprididae (Cypridinae) (p. 0217-0227).
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g i %23&
Dolerocypris =
2 \_//
2d
. Exuocypris P

Herpetocyprella

Hungarocypris

Fra. 154, Cyprididae (Cypridinae, Candoninae) (p. Q217-0221, 0233).
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slender, similar in form to various species of
Stenocypris; carapace resembles Chrissia levetzovi
in outline; surface features unknown; greatest
height less than half of length, in front of middle;
posterior sharply rounded, anterior regularly and
hroadly rounded; ventral margin with median con-
concavity; inner margin and line of concrescence
distinctly separated from margin anteriorly but
posteriorly the two margins close together and
parallel. Marginal pore canals not proven, few
normal canals. Males unknown. [Fresh-water.]
Rec., S.Afr. (Transvaal). Fic. 151,2. *G. dubia;
carapace L, 55 (164). [REYMENT-SWaIN.]

Globocypris Kuie, 1939 [*G. trisetosa]. Subovate,
strongly tumid; venter sinucus; RV larger than
LV, with extended anterior lip; surface pitted.
Inner lamellae rather narrow. |Fresh-water.] Rec.,
Afr. Fic. 153,3. *G. trisetosa, Kenya; 3ab,
RV lat, LV lat; 3¢, carapace dors, all X115
(221).

Hemicyprinotus ScHNEIDER in ManDELsSTAM ef al.,

1957 |*H. wvalvaetumidus]. Carapace eclongate,
maoderately swollen; dorsal margin arched, pos-
terior end vertically truncate or broadly rounded.
Surface smooth. [Fresh-water.] Plio., China
(Sinkiang). Fie. 153,2. *H. valvactumidus:
2a,b, RV lat, dors., X 30 (238a). [Born.]

Hemicypris  Sars, 1903  [*Cyprinotus  pyxidata
Moniez, 1892]. Like Cyprinotus but RV over-
lapping LV. [Fresh-water.] Ree., E.Indies. Fic.
153,7. *H. pyxidata (Mowisz); 7ab, LV lat,
carapace dors., X 15 (309).

Heterocypris Crauvs, 1893 [*Cypris incongruens
Rampour, 1808]. Subovate-elongate, medium-
sized, moderately convex, thickest po:ftmedia!ly;
dorsum  maoderately  arched, subangulated post-
medially, venter nearly straight to shghtly con-
cave, anterior margin narrowed; LV overlapping
RV anteriorly and ventrally; general surface smooth
except for scattered pits, edge of LV tuberculate
anteriorly and posteroventrally  (68). [Fresh-
water.| Paleoc.-Rec., cosmop. Fic. 155,5. *H.
incongruens (Ramponr), Rec., Eu.; 5a,b, carapace
R, dors;; Se, RV int; S5de, 9 carapace dors,
@ LV int; all %30 (316).

Homocypris Samrs, 1924 [*H. conoidea]. Elongate.
highest behind middle, moderately convex, flat-
tened medially; dorsum moderately arched, venter
concave, terminal margins about equally rounded,
front end compressed; valves perfectly equal; sur-
face smooth. Inner lamellae very broad anteriorly.
[Fresh-water.] Rec., S.Afr. Eic; “1551. ““H:
conotdea; la-c, carapace R, L, dors., 320 (313).

Hungarocypris VAvea, 1906 [*Notodromas madar-
aszi Oriey, 1886], Differs from Candonocypris
in soft parts, Rec., S.Eu.-Asia-N.Afr, Fic. 154,
5. *H. madaraszi (ORLEY); Sab, @ LV int, 2
LV int, X 15 (18).
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Isocypris G.W.MiiLLEr, 1909 [*[. priomena; SD
Swain, herein] |[=Hyalocypris Brapy, 1913].
Elliptical, compressed; ends equally rounded; dis-
tinct marginal anterodorsal notch; surface smooth
(313). [Fresh-water,] Ree., S.Afr. Fic. 155.4.
*1. priomena; 4a,b, carapace L, dors., X 30 (313).
Kassinina ManprLsTanm, 1960 [pro Kassinia Man-
pELSTAM, 1956 {(non Knaraxav, 1937) ] [*Kassnia
kassini ManpevsTam, 1956]. Carapace elongated-
oval, kidney-like; LV overlapping RV: anterior end
lower and more inclined than posterior; dorsal
margin convex, ventral margin straight to slightly
concave; inner lamellae moderately developed at
ends of valves; surface densely tuberculate, pre-
senting a shagreen appearance; LV hinge a groove
open at ends for reception of sharpened edge of
RV. M.Oligo., SW.Asia{Kazakhstan). Fia. 195,
6. *K. kassini (Mawpristam); 6af, LV lat, int,
*X 30 (50).

Liocypris Saws, 1924 [*L. grandis]. Like Homo-
cypris but much larger (4.5 mm.), equivalved,
more compressed and more pointed  posteriorly..
Rec., S.Afr. Fic. 1557, *L. grandis; 7ah,
carapace L, dors., X 10 (313).

Lycopterocypris Manprrstam, 1956 [*Cypris faba
Ecorr, 1910]. Carapace thin-walled, kidney-like,
with maximum height in antenior third (about
0.85 by 0.45 mm.); LV larger than RV: anterior
end more broadly rounded than posterior; dorsal
margin strongly curved, ventral margin nearly
straight; RV hinge formed of narrowed valve
edge which fits over steplike groove in LV. L.
Cret., NE.Asia(Transbaikalia-Sib.-Mangolia).
Fic. 155,2. L. egger: ManpeLsran, Transhaikalia;
RV lat, %27 (50).

Mediocypris Scuweiner, 1956 [*M. brodi|. Cara-
pace elongate, thick-walled, large, with length 3
times height; anterior margin rounded, posterior
rounded below, truncate dorsal margin
slightly  convex, merging gradually with  ends:
ventral margin concave medially; surface sculp-
tured by 4- and 5-sided pits; venter of each valve
bearing narrow submarginal ridge or rim. Pore-
canal zone narrow, with straight pore canals; in-
ner lamellae approximately of same width as
pore-canal zone; RV hinge consisting of extended
platelike valve edge corresponding to steplike de-
pression in LV, which overlaps RV wventrally,
[Fresh-water.] M.Mio., SE.Eu.(Caucasus). Fic.
156,1. *M.brodi, N.Ossetia; lab, RV lat, inr,
led, LV inr., dors.; all %27 (50).

Megalocypris  Sars, 1898 [*M. princeps]. Very
large, elongate subelliptical, moderately convex;
dorsum straight, with very obtuse cardinal angles,
venter slightly concave, ends compressed, margins
rounded, posterior end slightly pointed; valves sub-
equal; surface smooth, Inner lamellae broadest
anteriorly, [ Fresh-water.]  Ree., S.Afr. Fia.
156.2. *M. princeps; 2ab, carapace L,
X 7.5 (307).

above;

dars.,
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Mesocypris Dapay, 1908 [*M. prbescens]. Subreni-
form, moderately thick at each end but fattened
medially; dorsum strongly arched, venter concave,
posterior margin more pointed than anterior and
extended ventrally: RV larger than LV: surface

Liocypris

Crustacea—QOstracoda

finely granulose. Inner lamellae broad, with me-
dian finger-like projection at each end (137},
| Fresh-water.] Ree., E.Afr. Fic. 156,37, *M,

pubescens; 36, LV lat, RV lar; 3¢, carapace
dors., X 50 (137).

Heterocypris

Fic. 155. Cyprididae (Cypridinae, Candoninae) {p. 0221, 0233).



Podocopida—DPodocopina—Cypridacea

Moenocypris TriesiL, 1959 [*M. francofurtana].
Carapace kidney-shaped in Jateral view, pgreatest
height about in middle, anterior and posterior
margins rounded, passing into lateral margins
without angularity; LV larger than RV, with
ventral overlap; surface smooth. Ventral margin
of LV between line of concrescence and inner mar-
gin with isolated round spot in which both shell
lamellae coalesce; selvage marginal in LV, near-
marginal at ends of RV; zone of concrescence nar-
row; anterior and posterior pore canals short,
anterior ones mostly forked, ventral margin with
longer marginal canals and shorter submarginal
canals, entire free margin  also  bearing finely
branching sccondary pore canals; central muscle
field with 4 large adductor spots, 2 large mandi-
bular spots, 2 small antennal spots; LV hinge a
narrow furrow, margin of right fitting into ths.

Mongolianella
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Females larger than males.  |Fresh-water to
brackish.] U.Oligo.-L.Mio., Eu.(Ger.). Fic.
157.1. *M. francofurtana, LMio., Mainz Dasin;
Ta b, 2 RV lat. (showing muscle scars and traces
of ovaries), & RV lat. (coiled mmpressions of
testicles), %33; Ile, 9 RV int, central muscle
field, ®125; Id, 9 LV int., vent., margin, 200
(381). [Revsment.]

Mongolianella MavpeLsTant, 1956 [*M. palmosal.
Medium large (length 1.2 mm.), thick-walled,
elongate; LY larger than RV; anterior end higher
than posterior, broadly rounded and slightly trun-
cated above; posterior end pointed and extended
below; dorsal margin convex, straightened medial-
ly: ventral margin concave; surface smooth; line
of contact of valves not coinciding with interior
margin of shell. RV hinge an anterior platelike
tooth passing backward into ridge, LV hinge with

Microcypris

Fic. 156. Cyprididae (Cypridinae, Candoninae) (p. 0221-0223, 0234).
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Moenocypris

Fira. 157, Cyprididac (Cypridinae) (p. 0223).

corresponding groove and anterior elongate socket;
inner Jamellae broadest at anterior end; adductor
scar comprising anteromedian group of about
6 spots and 2 additonal anteroventral spots.
[Fresh-water.] L.Cret., E.C.Asia{Transbaikalia-
Mongolia). Frc. 1564, 158,1. *M. palmosa, E.
Transbaikalia; 156,4a-¢, " carapace L, R, vent;
158,126, LV int.,, RV int.; all %27 (50).
Neocypridopsis Kuie, 1940 [*N. debidis]. Reniform-
subtriangular, not elongated, moderately convex;
dorsum strongly and evenly arched, venter con-
cave, posterior margin narrower, both ends ex-
tended below; LV larger than RV; surface pitted.
Inner lamellae of moderate width, | Fresh-water.]
Fee., Eu. Fic. 165,1. *N. debilis; Iab, RV
int., LV int.; fe, carapace dors., all 100 (222).
Neozonocypris Kuie, 1944 [*N. congensis]. Differs
from Zonocypris mainly in soft parts. Rec., Afr.
Oncocypria Dapay, 1908 [*0. miilleri]. Diflers
from Onecocypris in presence of anteromedian sul-
cus and weaker surface ornamentation. Dimorphic,

Crustacea—Ostracoda

males more pointed posteriorly and more elongate
than females (137). Rec., E.Afr. Fie. 159,3.
*Q. muelleri; 3a-c, carapace L, dors., RV int,

x50 (137).

Oncocypris G.W.MiLLER, 1898 [*O. voeltzhowi].
Small subovate to subquadrate, strongly inflated,
thickest postmedially; dorsum moderately arched,
venter slightly convex, sinuous; front portion
compressed, margin with keel, anterior edges of
valves bent toward right; LV larger than RV;
surface rugose. Inner lamellae narrow, line of
concrescence scalloped. [ Fresh-water.] Ree., Afr.
Fic. 159,2a,b. 0. omercooperi LownpEs; 2a.b,
LV int., carapace dors., X 60 (233). Fic. 159,
2c-e. *O. voeltzkowi; 2c-¢, carapace L, ders., LV

int., X75 (256).

Pachycypris Cravs, 1893 [*P. incisa; SD Swaw,
herein]. More elongate and inflated than Chlamy-
dotheca; flange at anterior end; surface pitted or
pustulose. Rec., S.Am. Fi. 160,2. *P. incisa;
Zab, carapace L, dors,, X25; 2¢, ant. margin,

w45 (19).

Paracypretta Sars, 1924 [*P. ampullacea]. Subovate-
reniform, very strongly inflated; dorsum arched,
venter slightly concave, markedly flattened, ends
rounded, posterior narrower than anterior; LV
decidedly larger than RV, projecting beyond it
forward; surface longitudinally striate. Inner lamel-
lae broadest anteriorly; RV with thick, chitnized
front marginal transverse septa. Parthenogenetic.
[Fresh-water.] ?U.Cret., Rec., S.Afr- Fie. 160,
3. *P, ampullacea, Rec.; 3u-c, carapace R, dors.,
ant., X40; 34, RV int, x40 (313).

Paracyprinotus ScHNEIDER in MANDELSTAM ef al..
1957 [*P. similis]. Carapace clongate reniform,
swollen, dorsal margin straight, forming obtuse
angle with anterior margin, ends rounded, an-
terior end higher than posterior; radial pore canals
straight, hinge simple, RV fitting into groove on

Mangolianella

Fie. 158, Cyprididae (Cypridinae) (p. ©224).
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LV. Surface smooth. Plo., C.Asia{Kazakhstan).

Fio, 1534, *P. samilis; 4ab, LV lat, dors.,
® 30 (238a). [Bovp.]

Paraencypris ScuNEIDER in Manpristam ef al., 1957
[*P. tora]. Carapace elongate, ovate, smooth, ends
rounded; dorsal margin arched, forming obtuse
angle with anterior margin; hinge simple, RV
fitting into groove on LV. Plio., SW.Asia(Kirgh-
1z1a). Fic. 153,5. *P. tota; Sab, carapace R,
dors., X 30 (238a).

Platycypris Hersst, 1957 [*P. baueri]. Elongate
subelliptical, venter slightly sinuous, dorsum gent-
ly convex; ends rounded; valves compressed; inner
lamellae very narrow except anteriorly; resembles
Seottia but probably differs in structure of ap-

0225

pendages. Rec., Austral. Fic. 161,1. *P. baueri;
la, & carapace R; 1b,e, @ carapace R, dors., 25
(168).

Protoargilloecia ManpELsTANM, 1956 [*Bairdia silicula
minor Jones & Ilivoe, 1890], Carapace small
(length 0,45 mm.), thin-walled, smooth, podlike
in form; RV larger than LV; anterior margin
rounded, extended above, posterior margin ex-
tended and pointed below; dorsal margin convex,
ventral margin convex in RV, concave in LV. RV
hinge a minute groove for reception of sharpened
edge of LV; inner lamellae weakly developed at
anterior end; pore-canal zone narrow, perforated
by thin, straight pore canals; adductor musele scar
like that of other cypridids, fur.-Mio.,, W.Eu.-5W.

Oncocypria

Fic. 159 Cyprididae (Cypridinae), Hyoclyprididae (p. 0224, 0241).
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Asia(Kazakhstan). Fig. 160,1. *P. minor angular, tumid; dersum strongly convex, umbonate
(Jones & Hinpg), Cret., Eng.; fab, LV lat, RV medially, venter nearly strayght, ends  nearly
lat., %25 (50). equally rounded; RV overlapping LV dorsally;
Pscudocypretta Kvie, 1932 [*P. maenlata]. Subtri- surface smooth. Rec.,, Afr. Fic. 160,35, *P.

Pachycypris

Prionocypris

Paracypretta Pseudocypretta

Fio, 160, Cyprididae (Cypridinae, Candoninae) (p, 0224-0227, 0234).
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mactldata; Ja-c, LV lat,, int, carapace dors., »}100
217).

Pseudocypris Dapay, 1908 [*P. bouviers]. Subtri-
angular to ovoid; dorsum arched, broadly angu-
late medially, venter nearly straight, front margin
rounded, rear narrower and acuminate ventrally;
valves subequal; longitudinal flange or false keel
parallel to ventral margin; surface smooth, Inner
lamellae moderate in width (137). [Fresh-water.]
Rec., Afr. Fic. 162,3. *P. bouvieri; 3a-c, cara-
pace R, L, dors., 230 (137).

Pseudocucypris SCHNEIDER in MaNDELSTAM e al.,
1857 [*P. eboris]. Carapace clongate, kidney-
shaped, swollen; dorsal margin arched, posterior
end usually truncate; hinge with sharp edge in
RV which fits into groove in LV, Typical are out-
line and swollen ventral portion. Surface smooth,
[Fresh-water.] Plio., SW.Asia(Kazakhstan).
Fia. 1533.,6. *P. eboris; 6ab, RV lat, dors., 20
{238a). [Bown.]

Rectocypris Scuneiper in Manperstam ef al,, 1958
[*R. schwejeri Swain, herein, pro Bythocypris
reniformis ScuweTER, 1949 (non Brapy, 1880)].
Carapace  clongate-ovate, swollen, anterior end
higher than posterior, which is usually truncate
in upper part, narrowly rounded in lower; dorsal
margin arcuate; inner lamella 2 or 3 times size
of zone of concrescence, pore canals straight; hinge
consisting of sharp margin of RV with projection
in anterior part, Atting into groove in LV, Surface
smooth, U.Plie., SE.Eu.(Volga-Caucasus). [Born.]
Sclerocypris Sars, 1924 [*S. dlavalaris]. Subquad-
rate, compressed: hinge margin straight and 0.5
to 0,75 of carapace length; anterior margin broad,
truncate above, extended wventrally to provide a
marginal anteroventral notch;  posterior margin
narrow, extended below mid-height; valves sub-
equal; surface granular. [Fresh-water.] Ree., Aflr.

Fic. 162,2a-c. *S. clavidaris; 2a-¢, carapace R

lat., dors., RV int., 15 (313). Fig. 162,24d e.
S, jenkinge Kuig; 2d,e, RV int., LV dors.,, ¥ 10

(217).
Scottia Brapy & Nonmaw, 1889 [*Cypris browniana
Jones, 1850]  [nen  Seottiz Bovvar, 1912

[=Scortiana Caruvs, 1890 (obj.}]. Small, subovate,
inflated; dorsum  convex, venter nearly straght,
posterior margin narrower; LV overlapping RV
along hinge; surface with scattered pits. [Fresh-
water.| Tert.-Ree., Eu-fN.Am.: Pleist., Eo.(Brit,
Is.). Fic. 1624, *8. browniana (Jowes): 4ab,
carapace R, dors.,, %60 (15).

Stenocypria G.W.MuLLer, 1901 [Cypris fischeri
LicLyesore, [883], Differs from Eucandonia in soft
parts and marginal shell structure, Ree., Eu.-N,
Am.——TFic. 162,01, *S. fischeri (LiLLyenonc),
Eu.; lab, carapace L, dors.; e, LV lat; 1d, RV
lat. post, margin, X 20 (la, 18; 1&-d, 258).
Stenocypris  Sars, 1889  [*Cypric  malcolmsonii
Brapy, 1886]. Very clongate, subelliptical, much
compressed; dorsum nearly straight with broadly
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1b
Platycypris

Fic. 161. Cyprididae (Cypridinae) (p. 0225).

obtuse cardinal angles, ventral margin shightly
concave, ends about equally rounded, truncated
above: LV slightly larger than RV; surface smooth,
Inner lamellae very broad anteriorly, line of con-
crescence S-shaped. [Fresh-water.| Tert.-Ree., Afr.-
Austral.-E.Indies. Fic, 163,1. *8. malcolmsonti
(Brapy); Rec., India; lab, carapace R, dors.,
X 30 (305a).

Strandesia Stuninanw, 1888 [*Cypris (Strandesia
mercatornm  Vavra, 1895; SD Vivea, 1895)]
[ =Acanthocypris Craus, 1893: Neocypris Sars,
1901; Spirocypris Suarve, 1903 ], Elongate, sub-
elliptical, moderately convex: hinge margin nearly
straight, venter slightly sinuate, ends rounded,
posterior slightly narrower and commonly with
spinose extension; dorsum of RV with large wing-
like process; margin of LV tuberculate; valves sub-
equal; surface smooth. Inner lamellae broad (393).
[ Fresh-water, ] Ree., S.Hemis. Fie. 162,5. *5.
mercatorum  (VAVRA), Zanzibar; 35a, carapace L,
showing winglike process on RV, x20; 56, cara-
pace dors., X20; 3¢, muscle scar, enlarged (393).
Fic. 163,4a-c. 8. centrura Kiig, Brazil: 4a-c,
carapace L, R, dors., %30 (Kvrig, 1940). Fic.
163, 4d-f. 8. bicuspis (Cravs) (tvpe species of
Acanthocypris), S.Am.; 4de, carapace L, dors.,
X 40; 4f, LV ant. end, X100 (19).

Suzinia Scuwewer, 1956 [pro Howaiskya Suzi,
1956 (non Viavov, 1940)] [*Nowaiskya trans-
cancasica Suvzin, 1956]. Carapace smooth, eclon-
gate, with rounded ends; LV larger than RV,
overlapping it ventroterminally; hinge of LV bear-
ing groove, closed at its ends, for reception of
knife-edge of RV. Inner lamellae broad anteriorly
and ventrally, becoming narrower posteriorly;
inner margin with deep re-entrant anteriorly where
it nearly joins line of concrescence; broad pore-
canal zone thickly supplicd with narrow straight
canals.  [Marine.] M.Eoe.-L.0Oligo., Caucasus-
Armenia. ——Fic. 1632, *S.  transcaucasica
(Sczin), L.Oligo, Armenia; 2a,b, carapace R lat,
dors.: 2e, RV ant.; all %30 (50).
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Sclerocypris

Pseudocypris Scottia Strandesia

Fia. 162. Cyprididae (Cypridinae) (p. 0227).



Podocopida—Podocopina—Cypridacea

Ussuriocypris Manpeistanm, 1956 [*U. wussurical.
Kidney-shaped, about 1.45 by 0.55 mm.; LV
larger than RV, anterior end more uniformly
rounded than posterior, which has truncate mar-
gin above; dorsal margin convex but straightened
medially in most specimens, ventral margin nearly
straight to slightly concave; surface smooth. Hinge
consisting  of benchlike depression in LV and
sharpened edge in RV, L.Cret., NE.Asia(E.Sib.).

A

/
f
/

:-. . {

Stenocypris

Zonocypris
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Fic. 163,3. *U. wssurica; 3ab, RV lat, LV
lat,, X 13 (50).

Zonocypris G.W.MiULLER, 1898 [*Z. madagascaren-
sts]. Similar to Paracygpretta but valves only slight-
ly unequal, LV larger than RV; surface con-
centrically striated; sexes separate. [Fresh-water.]
Rec., Afr. Fic. 163,5. *Z. madagascarensis!
Sab, carapace L, dors., X80; 5¢, RV int., X80
(256).

Fic. 163, Cyprididae (Cypridinae) {p. §227-0229).
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Subfamily CYPRIDOPSINAE Kaufmann, 1900
[=Cypridopsides Sars, 1925; Cypridopsini Bronstem, 1947]

Carapace small to medium-sized (gen-
erally less than 1 mm.), reniform to sub-
triangular; dorsum moderately to strongly
arched, venter typically concave, ends
rounded, extended below mid-height; valves
more or less unequal; surface smooth, dense-
ly pitted, pustulose or spinose. Inner lamellac
typically very narrow; furcal ramus re-
duced to a base which ends distally in a
seta. |Fresh-water.] ?Perm., U.Cret-Rec.

Cypridopsis Brany, 1867 [*Cypris vidua O.F.MiL-

LER, [776; SI) Brapy & Nowrsmaw, 1889] [=Plono-
cypris BrRADY & Norwmax, 1896 (abj.); Proteocypris
Brapy, 1905]. Reniform, subtriangular, not clon-
gated, moderately convex, thickest postmedially;
dorsum strongly arched, anpulated medially, trun-
cated on either side of position of greatest height,
venter conciave, anterior margin narrower; RV
slightly larger than LV; surface pitted, pustulose,
spinose.  In part parthenogenetic (44). [Fresh-
water, brackish-water.] ?Perm., U.Cret.-Rec., cos-
mop. Fio. 164,1. *C. widwa (OF.MiLLER),
Rec., Eu-N.Am.; Tab, carapace L, dors,, X70;
Ied, LV int, vent, X70 (Sars, 1925); le, @
carapace dors., X 70 (55).

Cypretta Vivea, 1895 [*Cypridopsis [ Cypretia)
tenwicauda) | =Cypridella Vivea, 1895 (non D
Kowmwer, 1841)]. Possibly more tmid than
Cypridopsts, otherwise differing from that genus
in soft parts. [Frosh-water.] Ree., S.Afr. Fio.
164,2a,b, *C. temcanda (VAvea); 2a,b, carapace
R, dors., 60 (393). Yre. 164,2c-e, C. dubiosa
(Dabay); 2e, carapace dors.; 2de, LV int, RV
int., %50 (18).

Cypridopsella Kavrnmann, 1900 [*Monoculus villo-
sus JurinNg, 18205 SD Sams, 1928) [=Candonella
Craus, 1891]. Differs from Potamocypris in
stronger dorsal and lesser ventral overlap of LV
by RV, more posterior position of greatest height
and narrower inner lamellae. In part partheno-
genetic (68).  [Fresh-water.] Ree., Eu.-5.Am.-
? Asia. Fic, 164,3. *C. willosa (Jurane); 3ab,
carapace L, dors.; 3¢, LV ant,; all X70 (314).

Cyprilla Sars, 1924 [*C. arewara). Subreniform,
compressed, thickest medially; dorsum  strongly
convex, venter slightly concave, terminal margins
extended below, posterior truncate, bluntly pointed
below; greatest length near venter; RV larger
than LV, strongly overlapping dorsally but over-
lapped by LV ventrally and posteriorly; surface
pitted. [Fresh-water.] Ree., S.Afr. Fra, 165,3.
*C. arcuata; 3ab, carapace L, dors.: 3ed, LV
int., RV int.; all X100 (313).

Paracypridopsis Kavemany, 1900 [*P. zschokkei)
| =Poracypridopsis Kavrmann, 1900]. Elongate,
subquadrate, compressed; dorsum net strongly

Crustacca—0Osiracoda

arched, angulated anteromedially, truncate in
front and behind greatest height, venter concave,
terminal margins extended below, posterior trun-
cate above; RV overlapping LV dorsally but LY
overlapping RV terminally; surface pitted or
pustulose. Inner lamellae narrow, broadest an-
teriorly. [Fresh-water.] Ree., Eu. Fio. 165,2.
*P. zschokkei; 2a, carapace L, X50; 25, muscle
scar, X110 (407,

Potamocypris Brapy, 1870 [*Bairdia fulva Drapy,
1868 |, Elongate-reniform, compressed, highest
medially; dorsum moderately arched, venter con-
cave, terminal margins extended below, posterior
slightly narrower; RV strongly overlapping LV
dorsally and ventrally; surface densely pitted. In-
ner lamellae moderately broad at both ends (14).
[ Fresh-water.] U.Cret.-Rec., cosmop. Fio. 165,
4. *P, fulva (Brapy), Rec., Britls.; da-c, carapace
L, R, dors., X80; 4d, RV 1int., X80 (53).

Subfamily DISOPONTOCYPRIDINAE
Mandelstam, 1956
[none, correct. Swain, hecein (pro Disopontocyprinae
ManpeLsTam, 1950} ]

Form variable, LV much larger than RV
and commonly with thickened dorsal mar-
gin; anterior end higher than posterior;
surface smooth or rarely perforated or retic-
ulate. Pore-canal zone comparatively wide,
with numerous straight canals; inner lamel-
lae well developed anteriorly. Oligo.-Rec.
Disopontocypris MaNperstan, 1956 [*Pontocypris

oligocaenica Zavranyy, 1929), Kidney-shaped, elon-

gate oval, or subtrapezoidal; medium-sized (0.8
mm.); anterior end higher than curved posterior
end, which in RV 15 narrowly rounded and
strongly extended below; dorsal margin straight,
with distinct step at anterior end of RV: ventral
margin nearly straight, but with mid-ventral in-
curvature of margin; surface smooth or rarely
with honeycomb ornamentation and median pits;
pore-canal zone narrow, with dense straight pore
canals; inner lamellae broader anteriorly  than
elsewhere; hinge of LV groove, curved at ends.
for reception of RV edge. Oligs., SE.Eu.{Caucasus-
Hung.). e, 166,3. *P. oligocacnica (#ar-
any1), Caucasus; 3a6, LV lat., RV lat; 3ed, LV
int., RV int.; all x30 (50).

Caspiocypris ManpeLstay, 1956 [*Bairdia candida
Livexrar, 1929]. Reniform, elongate oval, about
1.2 mm. long; LV larger than RV; anterior end
broadly rounded and usually higher than narrow-
ly rounded posterior end, which is extended he-
low, beveled above; dorsal margin straight to
shightly concave; anterior cardinal angle more
obtuse and less distinct than posterior; surface
smooth or with pits or tubercles in middle part,
Inner lamellae best developed  anteriorly; pore-
canal zone narrow, with widely spaced canals
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anterior steplike terminus; LV hinge a groove in Caspian  Sea). Fie. 1662, €. candida
hinge formed of knifelike valve edge which has (LiventaL) Ree., Caspian; 2a,b, RV lat, LV lat.;
anterior steplike terminus; LV hinge a groove 2ed, RV int, LV int., X27 (50),

open at both ends. Plio.-Rec., SEEu.(Yugosl.-  Caspiolla Manpristam, 1960 [pro Caspiella Max-
Caucasus-Caspian Region-Roumania-Albania-living pELSTAM, 1956 (nmon Twmierr, 1928)] [*Bairdia

&

Cypridopsella 3c

Fic. 164, Cyprididae (Cypridopsinae) (p. £0230).



0232 Crustacea—Ostracoda

acronasita LiventaL, 1929]. Large, irregular reni- straight; ventral margin straight to sinuous, mar-
form; LV larger than RV; anterior end high and gins curved inward mid-ventrally; surface smaooth,
broadly curved, posterior end pointed and extended rarely with angular tubercles; hinge of RV con-
below, truncated above; dorsal margin convex or sisting of knifelike valve margin with small step
——

Paracypridopsis

Neocypridopsis

3c Cyprilla

Potamocypris

Fia. 165. Cyprididae (Cypridinac, Cypridopsinac) {p. 0224, 0230).
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at antertor end; LY hinge a groove, open at both
ends. Inner lamellae broadest anteriorly: pore-
canal zone narrow. perforated by dense, narrow
pore canals located ventrally: adductor muscle scar
comprising anteromedian group of 6 spots and 2
additional  more anteroventral spots. Plio-Pleie.,
SE.Eu. (Yugosl, - Caucasus). Fic. 1664, *C.

acronasute (Liventar), Plio, Caucasus; dab, LV
lat,, RV lat, x40; 4c,d, LV int, RV int, x30
(50}.

Pontoniclla  Masverstan, 1960 [pro Pontonella
MasovrLsran, 1956 [ *Paracvpria  acuminata
Zavranyi, 1929]. Elongate, podlike, small length
about 1 mm.); LV larger than RV; anterior
end high and broadly rounded; posterior pointed
and strongly  extended below, slightly concave
above; dorsal margin slightly convex to straight;
ventral margin concave: surface smooth or pitted;
hinge of RV formed of knifelike margin with
anterior step; LV with longitudinal groove, apen
at both ends, and overlapping outward extension
of valve edge, weakly developed anteriorly, Inner
lamellae best developed anteriorly: pore-canal zone
narrow; canals straight, concentrated at front end;
adductor muscle scar a group of § spots, median
to slightly posteromedian in location. Plio.-Pleist.,
SE.Eu.(Yugosl.-5.Russ.). Fic, 166,1. *P. acum-
inata (Zavanyi), UMio, Yugosl.; lab, LV lat,
RV lat.,, x25; 1e,d, LV int,, RV int, x20 (50).

Subfamily CANDONINAE Daday, 1900

[=Herpetocypridinae Kavesann, 1900; Crenocyprina [ par-

tim), Buopsida (partim), Synopsida (parifm) Dapav, 1G00;

Candonides (partim) Saws, 1973; Eucyprides (partim) Saws,

1625, Herpetocyprini--Herpetocyprellini - Bronsves, 1947

Erpetocypriding Pogornt, 1958] [Tncludes Herpetocypringe
(recie Herpetocypridinae} Senvemer, 19607

Distinguished from other Cyprididac by
rudimentary development of natatory setac
on {posterior) antennae, resulting in lack
of swimming power, but differing from
Eucandonidae, in which swimming setae of
the antennac are entirely absent. Tert.-Ree.
Candona Bairp, 1845 [*Cypris reprans Barp, 1835;

SD Bagp, 1846] [=Erpetocypris Brapy & Non-
man, 1889 (obj.); Herpetocypris Sans, 1890

(0hj.}] [see Fucandona]. Large (2.5 mm.), elon-
gate, subelliptical, compressed: dorsum  nearly
straight; venter concave; ends rounded, posterior
broader; LV larger than RV; surface smooth; in-
ner lamellae broadest anteriorly; complex radial
canals;  parthenogenetic. | Fresh-water.]  Tert.-

Ree., cosmop. Fic. 167,2. *Candona reptans

(Bamrn), Rec., BritIs.; 2eb, carapace L, dors.,

K205 2¢, RV int., X20; 2d, int. and vent. margin
enlarged showing pore canals (314).
Candonocypris  Sars, 1894 | *Cypris candonoides

King, 1855]. Elongate suboblong, compressed;
dorsum nearly straight to pently convex, venter
slightly concave, ends rounded, anterior narrowed,
greatest height postmedian; RV larger than LV,

Pontoniella

-

3a

Disopontocypris

Caspiolla

Fio, 166, Cyprididae (Disopontocypridinae)
(p. 0230-0233).

overlupping it strongly in front; surface smooth.
Inner lamellae broad anteriorly. Parthenogenetic,

| Fresh-water.] Rec., 2Austral -N.Z.-S.Afr. Fic.
15003, *C. candonoldes (Kina), S.Afr; 3ab,
carapace L, dors., 330 (67).

Herpetocyprella Dapay, 1909 [*H. mongolica).

Daffers from Erpetocypric in soft parts. Ree., Asin,
Vi, 1344, *H. mangolica, 5.Asia, 4ab, cara-
pace L, dors,, X30; 4ed, terminal pore canals,
enlarged (18).

Iyodromus Sars, 1895 [*Candona stanieyana Kive,
1855 |. Elongate subelliptical, compressed: dorsum
straight, with broadly obtuse cardinal angles, venter
concave, ends rounded, posterior narrower; dorsal
slopes truncated: LV shightly larger than RV
surface typically  sinated  Jongitudinallv.  Inner
lamellae very broad and shelflike. Parthenogenetic,
| Fresh-water.| Rec,, N.Z. Fre. 153,3. *f.
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stanfeyana (Kinc); 3ab, carapace R, dors., X30
(306).
Microcypris  Kauemany, 1900 [*M.  reptans].

Elongate-subreniform, moderately convex; dorsum
maoderately and evenly arched; venter concave;
anterior end narrower, LV slightly larger than RV,
surface with scattered pits. [Fresh-water.] Ree.,
Eu. Fic. 156,5. *M. reprans; Sa,b, carapace L,
dars., 3 40; 5S¢, muscle scars, X50 (40).
Prionocypris Drapy & Nowman, 1896 [*Candona
serrata Nomman, 1862]. Elongate, subreniform,
maoderately convex; dorsum gently arched, venter
slightly concave, ends about equally rounded and
typically serrate; valves subequal; surface smooth.
Inner lamellae broadest anteriorly. [Fresh-water.]
Ree., Eu.-Asia. Fro. 1604, *1 serrata, W.Eu.;
da,b, carapaces dors,, 30; 4, carapace ant,
w30 4d, muscle scar, enlarged (107).

Family CYCLOCYPRIDIDAE Kaufmann,
1900

[mam, trand. Swain, herein (ex Cyclocypridinae Kavrmans,

14900 [ =Synopsida (partim) Dapay, 1900; Candocyprinac

(partim) Acst, 1915; Cyclocyprides Sans, 1925; Cyclocyprinae

Flore, 1942; Cyclocyprini Browsvens, 1947]  [Materials for

this family preparcd by F. M. Swan, University of Minne-
sota |

Carapace small (less than 1 mm.), sub-
ovate to subtriangular, highest medially;
dorsum  strongly convex, venter nearly
straight, ends rounded, anterior generally
narrower; greatest lcngrh below mid-height;
valves Lomprﬁssed to strongly convex, thick-
est in posterior half; valves subequal to
strongly unequal; surface smooth, pitted,
reticulated, or lined. Tnner lamellae narrow.
| Fresh-water.| U.fur-Rec.

Cyclocypris Brapy & Nowmax, 1889 [*Cypris glob-
osa Sams, 1863]. Subovate, tumid, highest medial-
ly: dorsum strongly convex, venter straight. an-
terior margin narrow, truncate above; RV slightly
larger than LV; surface smooth, weakly pitted
or reticulated (68). Terr-Ree., Eu-Asia-N.Am.

Fio, 1684, *C. plobosa (Saws), Rec., Lu.;
4a,b, carapace L. dors., »50; 4c-e, § carapace L,
R, dors., X 60 (4a,b, 65; 4e-¢, 257).

*Cetacella Mawrin, 1958 [*C. fnermis]. Suboval in
side view, LV larger than RV: characterized by
regular finely ribbed surface ornament. Hinge
composed of ridges and furrows; muscle field with
6 adductor spots, 2 smaller mandibular spots
obliquely anteroventral from central field, and 1
or 2 antennal spots anterodorsal therefrom, Sexual
dimorphism moderately strong, reflected in lengths
and heights of carapaces. | Fresh-water to brackish
environment.| U.Jur.( Kimm.), Eu. Fre, 1691,

*0. inermis, Gery Tab, LV lat, RV lat, 60
1e, carapace, dors., 60 (242).
Cyclocypria Dovrin, 1941 [*C. kincaidia). Differs

from Cyclocypris in nature of soft parts. Rec., W.
N.AmM.

Crustacca—Ostracoda

Cypria Zenker, 1854 [¥Cypris exculpta Fiscuer,
1854 (=Cypria punctata var, siriata ZENKER,
1834); SID Brapy & Normaw, 1889]. Subovate,
compressed,  highest medially to  postmedially;
dorsum strongly arched, venter straight to slightly
concave; anterior margin narrower and more ex-
tended; LV slightly larger than RV; surface smooth
or punctate (68). Tert-Ree., cosmop. Fic. 168,
2. *C. exculpta (Fiscuer), Rec., Eu; 2ab, @
carapace L, dors.; 2e, & carapace R; 2de, 9
carapace L, dors.; all 60 (314).

Physocypria VAvea, 1898 [*P. bullata]. Subovate
to subtriangular, moderately convex, highest post-
medially; dorsum strongly arched to umbonate,
venter slightly convex, anterior margin narrower;
valves strongly unequal with either LV or RV
larger, overlapping strongly dorsally and
trally; free margins of LV or BV serrate or spinose
(54). Rec., cosmop. Fic. 168, lab. P. pustulosa
(Swaree), Eu.y Jab, carapace L, vent. (22).
Fio, 168,1¢-¢. P. globula Furros, Ohio; Te,d, cara-
pace L, dors,, »60; Te, RV int.,, X60 (22),

Ven-

Family EUCANDONIDAE Swain, n. fam.

[=Candoninae Kavrmaww, 1900; =Candoninae {partim)

I)I\D'\\. 1900 —Synopndq {pareim) Dapay, 1900; =Typhlog-
5 _(_.'mdocyprmdc {pariim)  Aus, 1915
| | Materials for this family by

|7. o Swaln, Im\ue-rl.ny nI' \'11[]1[1\(Jtl with assistance on

some genera by R, A, Reyuewnr, Lm»{_rqiLy of Stockholm,

W, A, vaw pen Bowp, Louisiana State Universicy, and R, H.

Shaver, Indiana University and Indiang Geological Survey]

[Tneludes Lineocyprinae {recte Lineocypridinas), Parscanda-
ninge Scwieioen, 1960]

Shell medium to large, more or less elon-
gate, subreniform, compressed to moderate-
ly convex; typically higher behind middle;
dorsum arched, venter more or less concave,
anterior margin typically more narrowly
rounded than posterior; valves equal or un-
equal; surface smooth or pitted. Inner lamel-
lae typically broad. ?Perm., Trias.-Rec.
Eucandona Dapav, 1900 [*Candona balatonica

Dapay, 1894; SI» Swamv, herein| | =Candona
Brany & Norman, 1889 (non Bamnp, 1845, obj.);
?Cyprida GOLDENBERG, [Brapy's (1846)
designation of Cypris reptans as type species of
Candona
same species by Brapy & Norman (15) as the
type species of Erpetocypris, and likewise of their
designation of Cypris candida O.F Mivrer, 1776
as tyvpe species of Candona; accordingly Erpeto-
eypris and Saws' Herpetocypris, which is an in-
valid emendation of Erpetocypris, must be classed
as objective junior synonyms of Cendona.] Elon-
gate, medium-sized, subreniform, maderately con-
vex, highest posterior to middle: dorsum strongly
arched to nearly straight, venter concave; ends
rounded, anterior margin generally narrower than
posterior, LV slightly larger but RV may overlap
along venter; surface smooth or finely punctate;
shell substance cloudy white 1n Recent forms.

takes precedence over selection of this
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Candona

Eucandona

Fic. 167. Cyprididae (Candoninae), Eucandonidae (p. 0233-0235).

Inner lamellae broadest anteriorly; radial canals
few, simple, widely spaced. Males slightly larger
than females, but nearly of same proportions;
some species parthenogenctic (40, 68). |Fresh-
water. | PPerm., Trias.-Rec., cosmop. Fre. 170,
1. *E. balatomica (Dapav) Rec., S.Fu.-W.Asi;
la, @ carapace L; 16, & carapace L; both x43
(18). Fie. 167,1. E. candida (O.F.MivLLer),
Rec., Eu.; fab, @ carapace L, dors., X40; Ie,
LV int, X40; Id, muscle-scar pattern, X5
(la-c, 55, 1776; 1d, 40, 1900}); fe-g, @ carapace
L, R, dors., X 40; 14, & carapace L, x40 (55).

Arunella Brapy, 1913 [*A. subsalsa]. Diflers from
Eucandona in soft parts; appendages resemble those
of Bairdia. Rec., Eng.

Candocypria Furvros, 1933 [*C. osbwrni]. Differs
from Eucandonain greater width of posterior inner
lamellae, Rec., N.AmM. Tia, 171,1. *C. osburni,
Ohio; lab, 9 carapace L, dors; Te, & RV ine
showing marginal area and muscle spots; all %350
(24).

?Candoniclla Sciwiimer, 1956 [*C. suzind]. [Status

questionable, may —=Paracandona; not to be con-
fused with Candonelle Craus, 1891 (=Cypridop-
sis)]. Carapace thin-walled, elongate oval in lat-
eral view, height small in relation to length; LV
larger than RV, anterior and posterior margin well
rounded; dorsal margin straight, ventral margin
convex. Surface smooth or ornamented with tiny
punctae. Zone of concrescence narrow, nu-
merous straight pore canals, wvestibule in anterior
part; RV hinge with sharp, straight edge; muscle-
scar patterns typical of the family Cyprididae.
| Fresh-water.] Neog., Eu. I're, 172,3. *C.
suzind, USSR; 3a,b, RV Jat, int: 3¢, LV int:
X46 (50}, [ReEymEenT.]
Candonopsis  VAvea, 1891 [*Candona kingslevi
Bravy & Rosertson, 1870] [mon Candonopsis
Armema, 1950]. More elongate and more com-
pressed  than Eucandona; valves subequal; inner
lamellae very broad anteriorly; females relatively
shorter and higher than males (68). Rec., cosmop,
Fic. 171,2. *C. kingsleyi (Brapy & Rosrrt-
son); 2ab, RV int., carapace dors., 60, %50;




0236 Crustacea—Ostracoda

Cyclocypris

Fra. 168, Cyclocyprididae, Eucandonidae (p. 0234-0239).
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Cetacella

Fic. 169. Cyclocyprididae (p. 0234).

2e, muscle scar, X110; 24, & LV int, X50;
2e, & carapace dors., x50, (2a-¢, 40; 2d,e, 257).

Caspiollina Ma~peLstan, 1957 [*C. wechakensis|.
Carapace kidney-shaped, ends rounded, anterior
lower than posterior, dorsal margin arched, ventral
concave; LV overlapping along anterodorsal mar-
gmin: inner lamella slightly broader than zone of
concrescence, pore canals straight. Plro., SW.Asia
(W. Turkmenia). Fra. 172,4. *C. uschakensis;
4ab, LV lat, RV lat, X413 (238a).] Borp. |

Cryptocandona  Kavenmaww, 1900 [*C. zavrai].
Small, subelliptical to  subtriangular, highest
medially, compressed; venter nearly strmght; ends
about equally rounded. Inner lamellae broad at
both ends. Ree., Eu. Fio., 1734, *C. vavrai;
da,b, RV int, carapace dors.,, X40; e, muscle
scar, X065 (40).

Fergania ManpeLsTAM, in MANDELSTAM ef af., 1957
[*F. ferganensis]. Carapace trapezoid, posterior
end obliquely truncate, both ends finely denticulate;
hinge in LV with groove into which sharp dorsal
edge RV fits. |Fresh-water.] L.Crer. (Alb.), SW.
Asta(Fergana). Fie. 172,6. *F. ferganensis;
LV lat, x64 (238a). [Bowp.]

Limnocypridea Lyurivova, 1956 [*L. abscondida).
Shell large, (1.2 to L. mm.}, thick-walled, irregu-
larly oval or trapezoidal, with rounded cardinal
angles, posterior more obtuse, maximum curva-
ture or margin at posteroventral side of wvalves;
LV larger than RV, overlapping it around entire
periphery  but chiefly along dorsal and ventral
margins, dorsal overlap very strong in some spe-
cies; ends nearly equal in height, both truncated
above, rounded and shghtly extended below; dor-
sal margin  straight;  ventral  margin
medially; RV hinge an elevated rounded ridge
that widens terminally and extends a short dis-
tance down dorsal slopes; LV with corresponding
groove, Surface reticulate and tuberculate on ven-
tral part or smooth, Pore-canal zone wide, well

concave

0237

developed terminally and ventrally; canals straight
or slightly curved; inner lamellae broadest ter-
minally. [Fresh-water.] L.Cret., NE.Asia. Fie.
174,1. *L. abscondida, SE.Mongolia; la-¢, cara-
pace L, R, dors., X13; lde, LV int, RV int.,
X 17 (231).

Lineocypris Zavavyr, 1929 | *L, trapezoidea). Trape-
zoidal; straight dorsum with well-defined cardinal
angles, venter slightly concave, anterior margin
rounded, extended below and truncate above, pos-
terior margin bluntly pointed and extended near
venter, strongly truncate above; valves subequal;
surface nearly smoath, Inner lamellae moderately
wide anteriorly. [Fresh-water.] Tert., Eu.

Liventalina ScuH~EDER 1n ManbpeLstam ef al., 1958
[*Herpetocypris  dagadiihenss Markova, 1956].
Carapace elongate-ovate, narrow; dorsal margin
arched, posterior end obliquely truncate and elon-
gate; valves reticulate, especially in center; radial
pore canals straight, vestibule present. Plis.,
Aktchakyl stage: Turkmenia, Caucasus. |Bovp.]
Nannocandona Exmawn, 1950 [*N. fuba|. Like
Encandona but differing in soft parts, Rec., Fu,
(Swed.)

Pachecoia Avmrewa, 1950 [*P. rodriguesi|. Cara-
pace subtriangular in lateral view, with strongly
arched  dorsum, somewhat resembling  Bairdia,
differing from many cypridids in having beaklike
posterior termination, lateral borders nearly sym-
metrical in dorsal view; LV larger than RV; con-
tact-marginal structures include narrow calcified
inner lamella, posterodorsal hinge short, simple,
with slight ridge in LV articulating in groove
of RV; adductor muscle scar consisting of about
6 loosely-grouped elliptical spots. [ Fresh-water. ]
[Simpler than Bairdiidae and reminiscent of the

Eucandona

Fie. 170, Eucandonidae (p. 0235).
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cypridid genus Eucandona.]. L.Jur., S.Am.(Braz.).

Fic. 172,5. *P. rodriguesi; outline of RV int.,
20 (90). [SHAVER.]

Paracandona Harrwic, 1899 [*Candona euplectelia
Brapy & Nomrman, 1889]. Ellipucal, bean-shaped,
tumid; dorsum nearly straight, venter slightly con-
cave, ends broadly rounded; surface reticulate and
tuberculate (24). Ree., N.Am.-Eu. Fic. 175.3.
*P. euplectella (Brapy & Nomrman), Scot.; 3a,b,
carapace L, dors., X75 (257).

Parapontoparta Hawrmann, 1955 [*P. arcuata].
Differs from Pontoparta in structure of appendages.
[Marine.| Ree., Brazil coast.

Pontoparta Vivea, 1901 [*P. rara]. Resembles el-
liptical species of Cryptocandona but has greater
conyexity and much narrower inner lamellae. Ree.,
Bismarck Arch. Fic. 175,2. *P. rara; 2ab,
Q carapace L, dors., X70 (394).

Psendocandona Kavemann, 1900 [*Candona pubes-
cens Kocu, 1837] [=Metacandona BrowsTrIN,
1930; ?Archicandona Browsvriv, 1939], Like

Encandona but smaller, with straighter hinge mar-
gin, narrower inner lamellac and pitted, reticulate,

Candocypria

2a

Crustacea—QOstracoda

or tuberculose surface (18). Rec., Eu.-Asia——
Fig. 175,1a-d. P. tuberculata Browstemw, USSR;
la-d, carapace L, dors.,, RV int.,, LV int, 330
(18). Fic. 175,0ef. *P. pubescens, USSR.;
le,f, carapace L, dors., %20 (18). Fic. 175,
Ig-i. P. bispinosa BronsTEIN (type species of Meta-
candona), USSR.; lg,h, & carapace L, dors., X40;
14, carapace L, 40 (18).
FRiocypris Kuig, 1936 [*R. wruguayensis]. Re-
sembles triangular species of Cryptocandona but
has greater convexity, more compressed anterior
end, larger RV, and prominent selvage ridge in
RV. Ree., Uruguay. Fia, 173,1. *R. wrugnay-
ensis; la-¢, RV int.,, LV int., carapace dors., ¥ 30
(218).
Siphlocandona Brapy, 1910 [*Candona similis
Bairp, 1845]. More elongate than Fuxcandona;
dorsal margin straight or slightly arched, venter
slightly concave, ends rounded, anterior slightly
broader; valves equal. Ree., Br.l.
Thalassocypria Hawrmany, 1957 [*T. aestuarina).
[Marine.] Rec., El Salvador.
Thalassocypris Harrmany,

1955

[*T. elongatal.

Candonopsis

Fic. 171. Eucandonidae (p. 0235-0237).
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la

Fergania

Pachecoia

4
5 Caspiollina

Fic. 172. Eucandonidae, Ilyocyprididae (Ilyocypridinae), Pontocyprididae (p. 0235-0237, 0241, 0247).

Similar to Dolerocypris and Dolerocypria, but with
appendages relating it to Candonidae and Eucan-
donidae. [Marine.] Rer., Brazil coast.

Thaminocypris Zavanyi, 1944 [*T. declinata).
Eucandona-like shell with straight hinge line,
subacuminate ventrally, produced anterior mar-
gin; broader and bluntly angulated posterior mar-
gin, smooth surface; narrow inner Jamellae; dyso-
dont hinge. Neog., Eu. Fic, 173.2. *T. de-
elinata; 2a-d, carapace R, L, dors., vent, 30
(406).

Tuberocypris Swain, 1947 [*T. gewminatus]. Like
Eucandona but with prominent median swollen
area on each valve. U.Tert., USA(Utah). Fic.
173,3. *T. acuminatus; 3a-d, RV lat., int, vent.;
RV vent., all x40 (351).

Tuberocyproides Swamn, 1947 [*T. diplenra]. Elon-
gate subquadrate, convexity moderate; dorsum
flattened, with hinge surface nearly straight, venter
concave, anterior margin broadly rounded, trun-
cate above, posterior margin acuminate, strongly
extended ventrally; LV larger, overlapping RV
along free margins, ventral half with strongly
elevated ventrally projecting lobes; general surface
pustulose. Inner lamellae broadest anteriorly, U.
Tert.,, N.Am. Fie, 173,5. *T. dipleura, USA
(Utah); Sa,f, LV lat, int., }40 (351).

Typhlocypris Verpovsky, 1882 [*Cypris eremita
Veypovsky, 1880). Similar to FEwcandona but
with antennae adapted for swimming; shell sub-
triangular, dorsum strongly arched, RV umbonate
and extending beyond LV dorsally. Possibly close

to Pachecoia Aimema and Bairdiocypris KeciL.
Rec., Eu. Fic. 168,3. *T. eremita (Vejpov-
sky); Jab, carapace L, dors., X17; 3¢, muscle
scar, X85 (391).

Family ILYOCYPRIDIDAE Kaufmann,
1900

[nome. transt, Swain, herein {(ex llyocypridinae Kavenans,
1900] [Materials for this family prepared by Fo M. Swam,
University of Minnesota|

Shell subquadrate, compressed, thickest
posteriorly, with one or more dorsomedian
sulci; dorsum straight, venter straight to
slightly concave, ends rounded, anterior
broader; LV larger than RV surface pitted,
tuberculate or spinose. Inner lamellae rather
narrow. | Fresh-water.| Trias.-Rec.
Cret.-Rec.

Subfamily ILYOCYPRIDINAE Kaufmann, 1900

[=]liocyprinae  G.W.MtLies, 1900,  Synopsida (pareine)
Dapay, 1900; IHyocyprinae Mast, 1906; Eucypridae (partim)
Aum, 1915; Tlyocyprides Sans, 1925]

Shell

without anteroventral marginal
notch and with soft parts as prescribed
(Kavrmann, 1900)  for Ilyocypridinae.
?Tras., UJur-Rec.

Ilyocypris Brapy & Normaw, 1889 [*Cypris gibba
Ramponr, 1808] [=Jlioeypris MivLLer, 1500;
Hioeypris Dapay, 19005 Hyocyprois Mast, 1906].
Elongate, subquadrate, compressed, bisulcate; with
marginal compressed rim; surface pitted, pustulose
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or tuberculate; dimorphic posterior thickening in
females, ?Trias., Ree., cosmop. Fie, 176,1. *.

gtbba (Ramponr}, Rec., N.Eu.-N.Am.; Ieb, cara-
pace L, dors., X60; fe, LV int., X60 (82},

Cyprideamorphella Mawnprisram, 1956 [*C. tar-
bagatatensis]. Kidneyv-shaped, thick-walled, oval
with maximum height in anterior third, length
about 1.3 mm.; RV larger than LV; both ends
broadly rounded, anterior end higher; dorsal mar-

Riocypris

Tuberocypris

5b

Tuberocyproides

Crustacea—Ostracoda

gin straight, ventral slightly concave; surface pitted
and with ene or more submarginal ridges; ad-
ductor muscle scars large; RV hinge an elongate
groove, enlarged at anterior end; that of LV a
corresponding bar with anterior expanded part.
[Fresh-water.] L.Cret,, NE.Asia. Fiz. 176,2.
*(. tarbagataiensis, E.Transbaikalia; 2a, carapace
L; 2b,c, hinge of RV and LV; all %27 (50).

Hiocyprella Dapay, 1900 [*Hyocypris bradyi var,

2c

Cryptocandona

I'e. 173, Eucandomidae (p. 0237-0239).
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repons VAvea, 1891] [=Hyocyprella Sars, 19257,
Differs from Hyocypris in soft parts and lack of
swimming power, Ree., Eu.-Asia M.
Tlyocyprimorpha Manpeistan, 1956 [*L palustris].
Thick-walled, about 0.9 mm. in length, each valve
with single obscure, wide, transverse median con-
cavity or sulcus; RV larger than LV; anterior end
higher than posterior; ends rounded; dorsal mar-
gin fairly straight; wventral Irmrg:u slightly  con-
cave medially; surface with massive spines and
weak reticulations; RV hinge consisting of anterior
clongate broad groove at site of cardinal angle
followed by median and posterior narrow groove;
LV hinge an anterior flangelike tooth passing
backward into narrow bar thickened at posterior
end, Inner lamellae present terminally; pore canals
few, narrow and straight; muscle scar a medial
group of 4 or more spots plus one or more addi-
tional anteroventral spots. [Fresh-water.] L.Cret.,
NE.Asia(S. Transbaikalia-Mongolia). Fie. 176,
3. *L palustris, Transhaikalia; 3e.b, LV lat, LV
mt.; Je,d, hinge of LV and R¥V; all 43 (50).
Pelocypris Krie, 1939 [*P. lenzid]. Subquadrate;
dorsum sinuous, with anterior high shoulder and
medium dorsal depression, venter nearly straight;
terminal margins  spinose; dimorphic  posterior
thickening in females. Plezst.-Rec., C.AM. TG,
176,4a-d. *P. lenzi; 4ab, 9 carapace L, dors;
4e, & RV int.; 44, & LV dors.; all %30 (215a).
Fic. 176,4¢-i. P, zilchi TriesrL, Pleist., C.Am,
(El Salvador); 4e, & LV lat; 4f4, @ RV lat,
int., vent., dors.; all X40 (82).
Rhinocypris Anpirsow, 1940 [*llyocypris jurassica
Mantin, 1940; SID Svivester-Braprey, herein]
[=Origoilyocypris ManpELsTAM, 1956, Carapace
very small, shell thing LV slighty larger
than RV: internally a narrow shelf of uniform
width all round except dorsally; shallow groove
extending from middle of dorsal margin almost
to center of each valve with smaller groove an-
terior to this, carapace widest in front. Hinge
simple, knurled anteriorly and flexed to right
posteriorly; slight overlap of LV over RV on all
margins except dorsally, greatest ventrally; ventral
margin  slightly concave; surface covered with
minute closely arranged blunt spines or pustules
of uniform size. RV hinge on elevated ?smooth
ridge. [Fresh-water.] U jur-L.Cret., W.Eu.-SW.
Asia({Caspian). Fia. 159.1. R. eirrita ManpeL-
stam, L.Cret.; Tab, carapace L, dors.,, X20; Icd,
LV int, RV int., X65 (50). Fic, 172,1.
jurassica, U.Jur. or L.Cret., Eng.; Iab, carapace R,
L, X55 (50).

Subfamily CYPRIDEINAE Martin, 1940

| =Rostracyprinae Awperson, 1939 (invalid, lacking nomino-
typical genus) |

Shell subquadrate, compressed to mod-
erately convex; dorsum nearly straight, ven-
ter slightly sinuate, converging posteriorly

ovoid;

—— —a—

T

Limnocypridea

Frc. 174, Eucandonidae (p. Q237).

with dorsum; valves more or less unequal,
cach bearing anteroventral marginal notch
and in typical forms ventral projection
known as beak; surface smooth, pitted, pus-

tulose, or wcclkly sulcate; hm;,c margin of

larger valve grooved, with socketlike ter-
minal, depressions commonly crenulate.

[Fresh-water.] Trias.-L.Cret.

Cypridea Bosguet, 1852 [*Cypris grannlosa Sowrn-
By, 1836; SD  Syivester-Draprey, 1947]
| =Dsunbaing  Gaveeva, 1953]. M.Jur-L.Cret.,
Fu.-N.Am.-S.Am.-Afr.-Japan.

C. (Cypridea). LV larger than RV surface punc-
tate or reticulate, with or without granules, tuber-
cles, or spines. U.Jur.-L.Cret., Eu-N.Am.-S.Am.

Fig. 177, la-d. *C. {C.) granulosa (Sowir-
wy), Jur., Eng.; lab, carapace L, R; led, LV
dors., RV dors.; all x40 (79).- Fie. 177,
lef. C.(C.) propuncta SYLVESTER-BrapLey, Jur,,
Eng.; lef, LV int,, RV int, x50 (79). Fia,
178,1. €. (€.) wyomingensis Jongs, L.Cret,
(Draney F.), USA(Idaho); fa, LV lat; 16-d
carapace R, dors., vent., all X35 (200).

C. (Cyamocypris) Awnperson, 1939 [*Cypris val-
densts Frrrow, 1836]. Large thin shell with ex-
aggerated selvage, U.jur., Eu. Fic, 177,3a-c.
C. (C.) tumescens (Axperson), L.Cret.,, Lng;

Fab, c.lrdp.lce R, L; 3¢, LV int.; all x40 (Jab,
9l; 79y, PG, 177,3d-f. *C. (C.) valdensis
(I"ITTDN), Eng.; 3d-f, carapace L, R, vent,, x40
(513.

C. (Morinina) Awxpesson, 1939 [*M. dorsispin-
ara]. Distinguished by dorsal sulcus, large scat-
teredd normal canals, and smooth surface . Cret.,
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Eu. Fic. 179,3. *C. (M.) dorsispinata (An-
person), L.Cret., Eng.; 3a-d, carapace R, L, dors.,
vent., X 60 (91).

C. (Paracypridea) Swamn, 1946 [*C. (P.} obo-
vata]. Like C. (Cypridea) but greatest height in
postmedian position and RV overlapping LV.
U Jur. or L.Cret., Brazil. Fra; 1782 %C (B)
obvata; 2a,b, LV (paratype) lat, LV (holotype)
int., X30; 2¢, LV lat, showing muscle-scar pat-
tern, X 30 (350).

P i

Paracandona

Crustacea—Ostracoda

C. (Pseudocypridina) Rotwm, 1933 [*P. picdmonti)
[ =Langtonia Anperson, 1939]. LV larger than
RV; beak much reduced and notch very slight or
absent; ornamentation weak or absent (79).
U.jur., Eu.-N.Am.-S.Am. Fie. 179,1. *C.
(P.) piedmonsi, Brazil; la-c, carapace L, dors.,
vent., %30 (350).

C. (Ulwellia) Anperson, 1939 [*U. mencvensis].
Distinguished by reversal of valve overlap. U Jur.-
L.Cret., BEu——Fic, 1792, *C. (U.) menevensis

Pontoparta

Fic. 175, Eucandonidae (p. 0238).



Podocopida—Podocopina—Cypridacea 0243

Jur., Eng.; 2a-d, carapace R, L, dors., vent., %50 and notch. L.Cret., Yumen Dist., Kansu. [Hanar]
(91). Cultella Lyusivova, 1959 [*C. daedala]. Medium-
C. (Yumenia) Hou, 1958 [*Y. oriformis]. Like sized (0.85 mm.) thin-walled, irregularly oval,
C. (Cypridea) in shape, overlap, and anteroventral uniformly convex or with a small median to dorso-
marginal sinuosity, but lacks anteroventral beak median swelling; LV larger than RV, slightly

Pelocypris d

Frc. 176. llyocyprididae (Ilyocypridinae) (p. ©239-0241).
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overreaching RV along dorsal and ventral edges: below; posterior end considerably lower and evenly
terminal margins not of same height; anterior rounded; dorsal margin straight and inclined to-
high, strongly truncated above, evenly rounded ward posterior end; ventral margin straight or

£l

Cyamocypris

Fra. 177, Tlyocyprididae (Cyprideinae) (p. 0241-0242).
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slightly concave medially, with ends joined smooth-
Iy, valves pitted. Hinge consisting of groove in LV
and corresponding projecting edge of RV hinge
groove of LV without terminal broadened portions
of Limnocypridea and simpler than in Cypridea.
Trias.,, USSR(Tschelabinski Basin, Zatetschenski
region). Ve, 179A,1. *C. daedala; RV lat,
* 50 (231a).

Family NOTODROMADIDAE
Kaufmann, 1900
[mam. trand. Swad, herein (cr Notodromadinae Kavpmann,
1900] [=Zygopsida (partim) Dapay, 1900; Notodromides
Sars, 1925; Notodrominae Horr, 1942; Notodromini Bron-
sern, 1947 [Materials for this family prepared by F. M.
Swain, University of Minnesota]

Carapace small to medium in size, sub-
ovate, inflated, with arched dorsum, flat-
tened carinate venter and rounded ends;
valves subequal; surface smooth or pustu-
lose; prominent anterodorsal eye spots. In-
ner lamellae broadest anteriorly. [Fresh-
water. | Paleoc.-Rec.

Notodromas Liyesorc, 1853 [*Cypris monacha
OFMéLLer, 1776]. Similar to Newnhamia but
with surface smooth except for ventral keels;
female smaller than male, with Hattened wventer
and typically with posteroventral short spine; male
with venter angulated behind  mid-length  and
lacking posteroventral spine (68). Ree., Fu.-Asia-
E.Indies-N.Am. Fie. 180,1. *N. monachus
(O.F.MiiLLer), Bu.; Ta-c. § carapace L, dors.,
vent, }40; I1d, & carapace R, X40; lef, ®
carapace L, vent., X40; Ig,Ah, & carapace L, dors.,
w40y 14, LV int. ant. part, X80 (la-d, 314;
Te-i, 55).

Cyprois Zenkenr, 1854 [*Cypris marginata STRAUSS,
1821]. Subovate, moderately convex; dorsum
strongly arched, fattened on anterior slope, venter
slightly concave, front margin broadly rounded but
rear bluntly pointed, extended below; anterior and
ventral marginal areas compressed; LV shightly
larger than RV; surface smooth. Inner lamellac
broad anteriorly; radial canals numerous toward
front, fewer at rear (68). [Fresh-water.] Paleoe.-
Rec., Eu.-N.Am. Fig. 152,4. *C. marginata
(Strauss), Rec., Bu.; 42,6, LV lat., RV int,, X 30
(Sars, 1925); 4, muscle-scar pattern, 50 (40);
4d-¢, 9 and & carapace L, ¥ 30; 4/, & carapace
dors;; X30; 4¢, @ LV int. ant. margin, X60
{256).

Newnhamia King, 1855 [*N. femestrata|. Small,
subovate, strongly convex, thickest posteriorly;
venter flattened and somewhat depressed, with
boatshaped keel; free edges with narrow com-
pressed rim; surface coarsely pustulose. Male smal-
ler than female. Rec., S.Hemis. Fie. 180,2.
*N. fenestrata, Austral.; 2a-c, § carapace L, dors,,

vent,, X70 (392).

Cypridea

Fie, 178, Nlyocyprididae (Cyprideinae) (p. 0241).

Family PARACYPRIDIDAE Sars, 1923

[mamm. transl, Swan, herein (ex Paracyprides Sams, 1923)]

[Materials for this family prepared by Fo M. Swarn, Univer-

sity of Minnesota] [Includes Aglaiocyprinae (reere Aglaio-
cypridinac) Scrsewsr, 1960]

Smooth, clongate, with wide duplicature,
large anterior and posterior vestibules, and
radial pore canals commonly branched.
[Marine and fresh-water.| ?28il., fur.-Rec.
Paracypris Samrs, 1866 [*P. polita]. ELlongated,

wedge-shaped, tapering to pointed-posterior; LV
larger than RV, very broad inner lamellae, bi-
furcating radial pore canals. Shape resembles that
of Macroeypris but carapace 1s smaller, dorsum less
convex, and muscle-scar spots fewer, [Marine.]
284, Jur.-Rec., cosmop. Fic. 181,1. *P. polita,
Ree., Norway; lab, @ carapace L, dors., X40;
Ie, @ LV int., X 40; 1d, muscle sear, 3120 (314).
Aglaiclla Dapay, 1910 [*A4. stagnalis]. Differs from
Aglaiveypris in soft parts. Radial pore canals
branched, [Brackish-water.] Reec., Egypt—Fic.
181,2. *A. stagnalis; 2ab, 9 carapace L, dors.,
¥ 50; 2e,d, RV int., anteroventral margin, LV ext.,
posterior margin, X200 (137).

Aglaiocypris  SyvvesteEr-BrapLry, 1946 [1947]
[*Aglaia pulchella Brapy, 1868 | [=Aglaia Brapy,
1868 (mon Resiew,, 1804)]. Shell subelliptical in
lateral wview, highest medially: dorsal  margin
slightly convex, ventral margin straight to gently
concave, ends broadly and nearly equally rounded,
shghtly extended below mid-height; valves sub-
equal, with low convexity, greatest thickness
median; surface smooth. Muscle scar a rosette
group of several spots; inner lamellae moderate in
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width, broadest anteriorly (15). [Marine, shallow-
water.] Ree., N.Atl Fic. 181,3a,b. *A. pul-
chella; 3a,b, carapace L, dors., 30 (12). Fa.
181,3c-e. A. complanata (Brapy & ROBERTsON};
Je-e, RV int., carapace dors.,, LV and RV dors,
B0 (53).

Paracypria Sars, 1910 [*Paracypris tenuis Saws,
1905 ]. Carapace like Paracypris, but with terminal
LV overreach. [Brackish- and fresh-water.] Tert.-
Ree., Eu.-Afr.-Chatham I. Fic. 181,4, *P.
tennis, Rec., Chatham 1.; 4a-c, carapace L, dors.,
RV int., X 75 (310).

Phlyctenophora Bravy, 1880 [*P. zealandica). Dif-
fers from Paracypris in soft parts. [Marine.] Rec.,
S.Pac.

V.

Pseudocypridina

Meorinina

Crustacea—Qstracoda

Pontocyprella Lyvusimova, 1955 [*Bairdia harrisiana
Jones, 1849]. Small kidney-shaped, with thickened
valves, LV overlapping RV; length about 1 mm.;
anterior end rounded, extended and angulated
above; presumed posterior end narrower, some-
what extended below; dorsal margin convex; ven-
tral margin straight to slightly concave; LV hinge
a closed groove with pronounced overhang above;
RV hinge formed of knifelike valve edge. Inner
lamellae scarcely developed anteriorly, absent else-
where; pore-canal zone rather broad, with straight,
closely spaced canals. Jur.-Paleog., C.Asia-W.Eu.-
E.Eu. Fic. 181,5ab. *P. harrisiana  (JonEs),

Cret, Eng.; Sab, carapace L, R, x40 (37)——
Fic. 181,5¢,d. P. aktagensis ManperLsTam, L.Cret.,
C.Asia; 5¢,d, carapace R lat., dors., 330 (50).

Ulwellia

Fis. 179, Ilyocyprididae (Cyprideinae) (p. 0241-0243).
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Family PONTOCYPRIDIDAE
G. W. Miiller, 1894

[#om. transd. Swam, herein {ex Pontocypridinae, nom. cor-
reet Kavestann, 1900, pro Pontocyprinae G.W . MULLer, 1894)]
[=Pontocypridac Aunt, 1915] [Materials for this family pre-
pared by F. M. Swam, University of Minnesota, with assist-
ance on some genera by W. A, van pEn Bowp, Louisiana State
University] [Includes Argillocciinae, Clinocyprinse (recee
Clinocypridinae) Manpersrast, 1960]

Shell elongate; dorsum arched; ventral
border nearly straight; posterior end gen-
erally more pointed than anterior; valves

nearly equal; typically smooth. ?Dew.,
Trias.-Rec.
Pontocypris Sars, 1866 [*Cypris servadata  Sawrs,

1863; SD Brapy & Norman, 1889 (=Cythere
( Batrdia) mytilotdes Norman, 1862} [=?Cy-
theropsis McCoy, 1849 (non Sams, 1866); Ery-
throcypris G.W.MOLLer, 1894]. Medium  size;
elongate-acuminate, compressed, thickest antero-
medially; dorsum arched, angulated in front of
middle; posterior end strongly extended ventral to
mid-height, acuminately pointed; valves subequal;
surface  smooth;  posteroventral  margin of RV
serrate, Inner lamellae broad; muscle scar with
few spots, forming a compact group. ?Dev., Kec.,

COSMOP. Fic. 182,2. *P. myrdoides, Rec., N.
Atl., 2a,b, @ carapace L, dors.; 2¢,d, & LV lat,
int.; all %50 (2ak, 65; 2¢c,d, 67).

Argilloecia Sars, 1866 [*A. eylindrica] [=Argillae-
cfa Brapy, 1870]. Subelliptical, nearly cylindrical
in cross section; mid-portion of shell somewhat
flattened; posterior margin truncated; RV slightly
larger than LV; inner lamellae typically wvery
broad. Sexual dimorphism marked, males much
smaller and more elongated than females. Cret.-
Rec., cosmop. Fic, 182,1. *A4. cylindrica; Rec.,
Norway; lah, § LV lat, int; le, § carapace
dors.; I1d, & LV lat; all X70 (65).

Bakunella ScHNEER in ManpeELsTAM ef al., 1958
[*Pantocypris dorsoarcuata ZarLanyi, 1929]. Cara-
pace irregularly pyriform, swollen, with posterior
end pointed ventrally, truncate in upper part, dor-
sal margin arched, ventral margin concave, an-
terior end rounded. Inner lamella 4 times broader
than zone of concrescence. Plio.-Pleist., SE.Eu.,
SW.Asia. [BoLp. ]

Clinocypris Mawprvstan, 1956 [*C. scolia]. Shell
clongate, subreniform or lanceolate, length about
0.9 mm., height 0.4 mm.; LV larger than RV;
anterior end high and broadly rounded, posterior
pointed and strongly extended below; dorsal mar-
gin curved, most convex in anterior third, ventral
nearly straight, slightly concave; surface smooth or
pitted; RV hinge consisting of narrowed wvalve
edge that fits over benchlike margin of LV, Inner
lamellae equally wide at both ends; pore-canal
zone narrow, with numerous canals. [Fresh-
water,] Trius-L.Cret., SW.Asia(Caspian)-NE.Asia
(Dzungaria-Mongolia) - Fic. 182.3. *C. scolia,
L.Cret,, Dzungaria; RV lat., 27 (50).
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Cultella

Fic. 179A. Tlyocyprididae (Cyprideinac)
(p. 0243-0245).

Pontocypria G.W.MOLLER, 1894 [*P. spinosa]. Like
Pontocypris, but more equal-ended and with more
convex ventral border; surface pustulose. Muscle
scar a circlet of spots around central spot, as in
Bairdia, Rec., Medit, Fic, 1824, *P. spinosa,
4a b, carapace L, dors., X120 (53).

Propontocypris SyLvESTER-BRADLEY, 1947 [*Ponto-
eypris trigonella Sams, 1866]. Shell like Ponto-
cypris, but less clongate, and less acuminate pos-
teriorly, and less angulated dorsally; posteroventral
margin of RV not serrate. Pleist.-Ree., Atl.-Medit.

Fic, 182,35, *P. migonella, Rec., N.ALlL; Sab,
@ carapace L, dors.; 5o, & RV lat; all 100
(65).

Subulacypris ScHNEIDER in MaNDELSTAM of al., 1957
[*8. sabuilis]. Carapace elongate, not high, irregu-
larly triangular; dorsal margin arched, especially
at 0.3 from anterior end, posterior drawn out
ventrally, zone of concrescence narrow, with
straight pore canals, inner lamella 3 or 4 times
broader; hinge with ridge in RV, groove in LV,
Surface smooth. Close to Clinocypris but with
broader inner lamella in both ends. Plio., E.Asia
(N.China). Fre. 172,2. *8. subtilis; RV lat,
® 63 (238a). [Boun.)

CYPRIDACEA, Family
UNCERTAIN

[Materials for this section prepared by Fo M. Swam, Univer-
sity of Minnesota)

Camdenidea Swain, 1953 [*C. camdenensts]. Sub-
triangular, valves inflated; LV larger than RV;
dorsal margin strongly convex, wventer concave
medially, ends narrowly rounded, extended below,
posterior extremity pointed; surface smooth, Hinge
straight, short, consisting of ridge and  groove:
shell with terminal compressed marginal zones;
inner lamellae broadest ventrally; mid-ventral mar-
gin turned inward; muscle scar large, medially
located, consisting of sinuous small spots. [ With
Ranapeltis perhaps represents an early Jink  be-
tween Cyprididae and Bairdiidae. Marine.] Dew.,
N.Am. Fre. 182A,2. *C. camdenensis, USA
(Tenn.); 2ab, R lat, L int, X30 (Swain, n).
[Swan.]

Carbonita Svrrann, 1928 [pro Carbonia Jones, 1870
(non Romineau-Desvomny, 1863)] |[*Carboma
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agnes Joves, 1870]. Small, elongate, subquadrate, sinuous, ends rounded, anterior margin slightly
maderately convex, thickest posteriorly; hinge mar- narrower; small raised ridge near anteroventral
gin straight to slightly convex; venter shightly margin; RV overlapping LV along free margins

Newnhamia

Frc. 180. Notodromadidae (p. 0245).
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but LV extending slightly bevond RV dorsally; Tre. 182A,3. *C. apnes (Jowes), U.Carb., 5. Wales;
surface smooth or pitted. [Vresh-water, Jmarine. | Jab, LV lat, dors,, 340 (183), [Swain.]
?L.Carb., Penn(U.Carb.}-Pern., Eu.-N.Am. Guitschickia Scorr, 1994 [*W hipplelia ninevehensis

Aglaiocypris

P
@
4C —

4a

Paracypria Pontocyprella

Fia. 181, Paracyprididae (p. 0245-0246).
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Argilloecia
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Clinocypris

Propontocypris

Pontocypria

Fic. 182, Pontocyprididae (p. 0247).
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Horrawp, 1934]., Ovate-subtriangular, moderately *G. minevehensis (HoLrLanp), L.Perm., USA(Pa.);
tumid, ends compressed: dorsum strongly arched; 4a-d, carapace L, R, dors., vent, X30 (323).
venter nearly straight; terminal margins about [Swain.]

equally rounded, extended below; LV overlapping  Haworthina Kevvwerr, 1935, [*Bairdia bulleta Han-
RV dorsally but RV overlapping LV ventrally; Ris & Lavicker, 1932]. Resembling Pontocypris
surface smooth, pitted or  granulose. [Fresh- but its relationship uncertain to Paleozoic species
wiater.] U.Penn.-L.Perm., N.Am,

Fio, 182A4. doubtfully referred to Pontocypris. L.Perm., N.Am,

Whipplella

N Carbonita

Camdenidea

Gutschickia

—_—

4b

Fia. 182A. Cypridacea, Family Uncertain (p. (247-0253).
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1 Hilboldtina Scorr & SummEeRson, 1943 [*H. mudti-
plicata].  Elongate-ovate, compressed;  dorsum
nearly straight, venter slightly convex, ends
rounded, posterior extremity narrower and mors
pointed; RV overlapping LV; surface with longi-
tudinal striae. [Fresh-water.] L.Penn.(U.Carb.},
E.N.Am.-Eu. Fie. 182C,3. *H. multiplicata,
L.Penn., USA{Tenn.); Ja-d, carapace L, R, dors.,
vent., X 50 (326). [Swaix.|

Palacocypris Bronowianr, 1876 [*P. edwardsi].
Flongate, subquadrate to subreniform, highest an-
teromedially; dorsum convex in larger LV, straight
in RV, rear end narrower; LV with strong dorsal
extension beyond hinge line; surface pitted. Inner
lamellae of moderate width anteriorly; soft parts
known. |Fresh-water.] Carb., Eu.(Fr.). [Swain.]

Fic. 1828, Cypridacea, Family Uncertain Prm-'n‘:)stinla SCOTT & SUMMERS.ON‘ 1943 [*P. gl
(p. 0251-0253). Ielx,u[. Like W&xpplfﬂa bl.!l hinge ]nr!ger and .w1th

hinge margin strongly impressed in prominent

channel [Fresh-water.] L.Penn., N.Am. Fra.

(Tex.-Kans.). Fic. 182B,3. *H. bulleta (Han- 182C.2. *P. wanlessi, USA{Tenn.); 2a-d, carapace

wis & Laviexer), USA(Kans.); 3ab, carapace R, L, R, dors., vent., x40 (326), | Swam.]

dors., 330 (198) [SHaver.] Ranapeltis BassLer, 1941 [*R. #ypicalis]. Subreni-

Suchonella Haworthina

Ranapeltis

t

Pruvostina

Hilboldtina
3a

Fie, 182C. Cypridacea, Family Uncertain (p. £252-0253).
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form-acuminate, strongly convex; dorsum arched
but hinge surface nearly straight, venter shghty
concave, front end broadly rounded, truncate
above, posterior margin narrower, extended and
acuminate below, truncate above; LV larger, over-
lapping RV along free margins; ventral surface
with strongly elevated longitudinal ridges. Inner
lamellae narrow; muscle scar with median group
of radiating spots. [With Camdenidea perhaps
represents  carly  link  between Cyprididae and
Bairdiidae. Marine.] M.Der., N.Am. Fic.
182C,1, 310B,2. *R. typicalis, USA(Tenn.); 182C,
1, LV lat., X30 (Kesling); 310B,24,b, LV lat., int.,
¥ 30 (Swain, n). [Swan.]

Scabriculocypris Anperson, 1940 [*S. srapezoides].
Elongate subquadrate, anterior end more rounded
than posterior; LV strongly overlapping RV, es-
pecially along venter; surface reticulate to spinose.
Hinge resembling that of Cythere. U.fur., Eng.
[ Topotype specimens examined by SYLVESTER-
BrapLiy have muscle scars suggestive of Cyprida-
cea. |

Suchonella  Seiznansky, 1937 [*S. typica; SD
Swain, herein]. Dorsum strongly arched, ventral
margin straight, somewhat concave in front; wide-
ly wedge-shaped in dorsal view; posteroventral
lateral surface with broad protuberance or smaller
elevated horn; LV larger than RV, overlapping
it on ventral and posterior margins, Hinge of RV
with hemicylindrical groove corresponding to bar
on LV; middle of valve marked by thickening,
which separates front half from rear where egps
probably were accommodated; muscle imprint Jo-
cated in front half of valve defined as round spot
in which weak ridges and grooves radiate from
center, | Fresh-water.] L.Trias.(topmost  Tatar.),
Kuznetsk Basin, Sib. [337, 338; the latter ap-
parently was original description, but publication
was delayed 2 years after first appearance of name
in print.]. Fie. 182B,2, #§, typica, Suchonai-N.,
Dvina Basin, USSR; 2a,b, carapace R, vent., X35
(338) [Swan.]

Suchonellina  Seizmarsky, 1937 [*Cythere (Cy-
therella? ) inornata M'Covy & Jones, 1830 (non
M'Coy, 1844); SD Swain, herein]. Elongate oval,
anterior end blunt, posterior end sharply produced
below; LV larger than RV, overlapping it en
ventral and  posterior  marging; dorsal margin
straight or slightly conves; ventral margin straight
or slightly concave; valves very strongly inflated,
with greatest convexity closer to posterior than
anterior edge; in darsal view rear edge blunter
than front edge. Muscle imprint in front half of
valves, from interior appearing as small rounded
convexity, from center of which radiate little ridges
and depressions; hinge a cyvlindrical groove on RV
and bar on LV; hinge edge of RV however, loosely
overlapping LV, Leongth 0.5 to 0.7 mm., height
(.25 to 0.3 mm. [Vresh-water.] [337, 338; the
former apparently was intended to be original

Darwinula
I1e. 183, Darwinulidae (p. 0254).

record but was delayed in publication.|. U.Perm.,
Suchonai River Valley, USSR-Eng. Fia. 1828,
1. 8. vanichevshi Seiznarsky, Tom Rivery Jab,
carapace R, dors., )20 (337). [Swamn.]

Whipplella Hovrano, 1934 [*W. cunetformis]. Sub-
ovate, strongly inflated in posterior half, com-
pressed anteriorly; dorsum strongly arched, venter
slightly concave, anterior margin narrower; valves
unequal, overlap variable; surface pitted. |Fresh-
water.] L.Perm., N.Am. Fra. 182A,1. *W.
cuneiformis, USA(Pa.); la-c, carapace L, vent,

dors., 50 (323). [Swain.]

Superfamily DARWINULACEA
Brady & Norman, 1889

Lt rraned, Swaw, herein {ex Darwinulidae Brapy & MNone
stan, [BR9) {=Darwinellidae Drany, Crosskey, & RonrnrsoN,
1474) | [Diagnosis by F. M. Swary, University of Minnesata ]

Shell elongate-ovate; more narrowly
rounded and less convex in [ront; surlace
typically smooth; RV larger than LV. Hinge
simple, undifferentiated; muscle scar com-
prising numerous radially arranged spots.
| Fresh- or brackish-water.| ?0vd., U.Carb.
(Penn.)-Ree.

Family DARWINULIDAE Brady &
Norman, 1889

With characters of superfamily. ?0rd., U,
Carb.( Penn.)-Rec.
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The Darwinulidae is a small long-ranging
family, apparently monotypical, that seems
always to have been restricted to fresh or
brackish waters. Species have been found
with reasonable certainty as far back as Late
Carboniferous and may range to the Ordo-
vician. The family was defined on anatomi-
cal characteristics by Brapy & Norman as
follows: “Antennae destitute of swimming
setac and of poison gland and duct. Man-
dible-palp 3-jointed; the basal joint large
and densely setiferous. Two pairs of jaws,
the first bearing a large branchial plate, the
second a smaller branchial plate and a pedi-
form palp. Two pairs of feet external to the
valves. Post-abdominal lobes sub-conical,
small.” Though in general it is not desirable
to erect a superfamily on the basis of only 2
genera, the genera are unique in many ways
and the most satisfactory way of handling
them seems to be to place them in a sep-
arate family and superfamily.

Darwinula Brapy & Rosrrrson, 1885 [pro Darwin-
ella Brapy & Roserrson, 1872 (#on MiLLer,
1865): pro Polycheles Brapy, 1870 (non HeLLeR,
1862) | [*Polycheles stevensoni Brapy & Rovrrr-
sox, 1870] [=Cyprione Jones, 1885 (an example
of nested valves)]. Elongate, oblong or ovate; RV
much larger than LV, Hinge formed by simple RV
overlap; muscle scar comprising about a dozen clon-
gate, radially arranged spots anterior to middle;
calcified inner lamellae lacking (Brady & Norman,
1889). [fresh- or brackish-water.| ?0rd., U.Carb.
(Penn.)-Ree.,  cosmop. Fre. 183.2a-c. *D.
stevensoni (Brapy & Ronerrson), Rec., Tu; 22,6,
Q carapace R, dors,, X80; 2e, muscle scar (RV
lat.), 1,000 (2a-¢, Tricbel; 26, Sars). Fic.
183,2d.e. D. sp., Rec., Eng.; 2d,e, muscle-scar pat-
terns RV, LV, X200 (Sylvester-Bradley, n).

Darwinuloides ManpeLstam, 1956  |[*Darwinula
oviformis Maxperstam, 1947]. Shell ellipsoidal,
ovoid, highly convex; LV larger than RV; anterior
end more broadly rounded than posterior; dorsal
margin convex or straight; ventral margin gen-
erally convex, but may be slightly concave medial-
ly; surface smooth; pore-canal zone not well de-
veloped: adductor muscle scar stated to be as in
Darwinula; hinge unknown; dorsally, valve edges
depressed to form shallow groove along line of
contact. [Fresh-water.] Perm.-Trias., Sib.(Kuz-
netzk Basin). Fic. 183,1. *D. ovtformis (Man-
pELstaM); lab, RV lat, RV lat, X435 (50).

Superfamily CYTHERACEA Baird,
1850

[nom. transd. Uinics & Basseen, 1923 {ex Cytheridae Bamo,

1§50)] [Diagnosis and discussion prepared by H. V. Howr,

Louisiana State University, and P. C. Svivesren-Brapiey,
University of Leicester]

Crustacea—Ostracoda

Anatomically, as outlined by Sars (1866),
here belong those members of the Pedo-
copina possessing 3 similar pairs of legs
adapted for locomotion; antennules gen-
erally subpediform; exopodite of the an-
tennae developed as a long, curved, rodlike
flagellum containing ducts of glands lying
on cach side of body. Adductor muscle scars
detectable on most carapaces, usually ar-
ranged in nearly vertical row of 4 elements,
with 1 or 2 antennal scars and usually 3
mandibular scars in front. A {ew adont fam-
ilies lack hinge teeth but most have a com-
pound hinge characteristically divided into
3 or 4 elements, any or oll of which may be
dentate. M.Ord -Ree.

The majority of cytheracean families are
marine and many have highly ornamented
carapaces. In our present state of knowl-
edge, the dentition appears to be the firmest,
though frankly an artificial basis for classi-
fication. It is supplemented by general shape
and by characteristic subdivision of certain
elements of the adductor muscle scars or of
the antennal and mandibular scars. Like-
wise the character of the duplicature, the
presence or absence of a vestibule, the num-
ber of radial pore canals and their nature,
whether straight and simple, curved, bifur-
cating, or with bulbous enlargments, and
the presence or absence of an eye tubercle
are of family significance. The superfamily
had its beginning early in the Paleozoic,
but only in the Mesozoic and Cenozoic Eras
does it become the deminant element in
ostracode faunas. The stratigraphic distri-
bution of cytheracean genera is indicated
graphically in Figure 184,

Family CYTHERIDAE Baird, 1850

[Materials far this family prepared by H. V. Howe, Louisiana
State University]  Includes  Camprocytherides  Mawpeistam,
1960]

Ovate, subreniform to subquadrangular
carapaces with subequal valves, RV tend-
ing to overlap LV dorsally and LV to over-
lap RV ventrally; smooth or reticulate with
large, widely spaced, usually sievelike nor-
mal pore canals. Hinge typically antimero-
dont, though some but not all elements may
be smooth; muscle scars in near-vertical row
of 4 adductors, 1 or 2 antennal scars in front
of upper part of row and usually a rounded
mandibular scar below; marginal arcas fair-
ly broad, with only a few straight or wavy



Families with Index Letiers

A—Acronotellidae
B—-Berounellidae
C—DBrachycytheridae
D—Bythocytheridae
E—Cytherettidae
F—Cytheridae
G—Cytherideidae
H—Cytherissinellidae
I[—Cytheruridae
J—Entocytheridae
K—Hemicytheridae
L—Kliellidae
M—Leguminocythereididae
N—Leptocytheridae
O—Limnocytheridae
P—Loxoconchidae
(Q—Paradoxostomatidae
R—Pectocytheridae
S—Permianidae
T—TProgonocytheridae
U—Psammocytheridae
V—Schizocytheridae
W-—Sinusuellidae
X—Tomiellidae
Y—Trachyleberididae
Z—Xestoleberididae
AA—TFamily Uncertain

Generic Names with Index
Numbers

Acanthocyihere—47
Acranatella—2
Actinoeythereis—159
Aenticythereii—I184
Alarpeythere—115
Ambocythere—180
Amphicythere—216
Amphicytherara—107
Anamocytheridea—197
Anticythereir—I108
Aparchitocythere—31
Apatacytkere—103
Aphelocythere—25
Arcacythere—209
Archeocuneocythere—39
Ascocythere—T4
Atjehella—207
Aulocytheridea—]136
Anrifa—214
Basslerella—9
Basslerites—203
Heronnella—it
Bisulcocypris—59
Boldella—169
Bosgqueting—174
Brachyevthere—117
Bradleya—124
Bronsteiniana—116
Buntonia—125
Bythoceratina—=87
Bythoeyihere—132
Camptocythere—29
Campylocyihere—185
Carinacythereis—160
Cativella—I187
Candite;i—153
Centrocythere—70

Podocopida—Podocopina—Cytheracea
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Ord, il Dev.

Miss, | Penn, | Perm. || Trias.

Cret.

L.l
Paleog.

Meog.

T Triceratina D

. known
[ ? krown

inferred

= | Moncceratella AA
2 Acronctella A

3 Eaconchaecia A
4 Berounella B

& Kirkbyellina D

& Paracytheridea |

=] Basslerella G
n Iniella X
11 Kemeraviana X
12 Surigkovella X
13 Tomiella X
14 Permiana 5
15 Sinusuella W
[ Tomielling X

17 Tscherdynzeviana AA

but unknown 54

18  Cytherissinella H

19 Gemmanella Af
20 Glorianella A
21 Pulvella AA
22 Renngartenella AA
23 Speluncella AA

24 Trachycythere Y

25 Aphelocythere T

26 Amphicythere C

27 Macradentina C

28 Palydentina T

29 Camptocythere F

30 Dictyocythere F

31 Verncniella G

32 Aparchitocythere G

33 Hutsoniao T

34 Meroeythere T

35 Paroschuleridea T

36 Pleurocythere T

a7 Procytheridea T

38 Proganocythere T

3% Archeocuneocythere G

40 Pyracytheridea G

41 Theriosyrnoecum O

42 Klieana T

43 Posteroprotocythere T

44 Schuleridea G

45 Orthonatacythere |

46 Limnocythere O

47 Acanthocythere T

48 Emphasia AA

459 Marslatourella AA

50 Maviculing A4

51 Paloeocytheridea AA

52 Rubracec A

53 Lophooythere T

54 Unodentina T

25 Oligocytherais ¥

56 Timiriasevia AA

57 Galliaecytheridea G

58  MNodophthalmocythere G

59 Bisulcocypris O

&0 Mandelstamia Ad

&1 Rectocythere Af

52 Palaeocytheridella G

63 Protocythere T
Exophthalmocythere AA

65 Pracytheropteran |

&6 Cytheropteron |

Fic. 184. Stratigraphic distribution of cytheracean ostracode genera (Moore, n).
Classification of the genera in families is indicated by letter symbols according
to the following tabulation and for the purpose of locating any wanted genus
an alphabetical list furnishes a crass reference to the serially arranged numbers

on the diagrams.
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Clithrocytheridea—119
Caestocythere—182
Costa—26
Caneocythere—148
Cushmunidea—154
Cyamocytheridea—I172
Cyprides—198
Cytheralison—105
Cyeherei—Ea1
Cytheretta—152
Cytheridea—177
Cytherisa—I178
Cytherissinella—18
Cytherama—]79
Cyitheramorpha—I133
Cytheropieron—ob
Cytherara—EY
Dictvocythere—30
Digmacythere—145
Diogmaopiteran—I100
Dolocythere—46
Dalocytheridea—75
Dardaniella—9%9
Echinacythereis—126
Emphasio—I§
Esconchoecia—3
Foeytherapteron—>_id
Enevthere—I111
Euncytherura—90
Enryityeythere—o7
Exophthalmeocythere—o6d
FPalwenia—191
Flexus—171
Galliaecytheridea—57
Gemmanella—149
Glorianella—20
Gubliniella—o8
Habrocythere—78
Haploeytheridea—I120
Hemieythere—I155
Hemicytheridea—193
Hemicythernra—216
Henryhowella—188
Hermanites—150
Hirsutocythere—151
Howeinag—210
Hudingring—200
Huisonia—33
Tdiocythere—142
Iniella—10
Troeythereir—u5
Jonesia—1 596
Juewvenix—64
Kalyptovalva—104
Kangarina—183
Kemeroviana—I11
Kiklipeythere—127
Kinpmaina—i3
Kirkbyellina—6
Klicana—42
Kobavashiina—211
Krithe—112
Leguminocythereis—149
Lenioeythere—143
Limnocythere—a46
Loculicytheretta—215
Looneyella—77
Lophocythere—53
Lexoconcha—42
Loxacythere—176
Macrodentina—27
Mandelstamia—-60
Marslatonrella—49
Medioeytherideisr—]94
Mehesella—]28
Meracythere—34
Microcythere—204
Micracytherura—212
Micrarestoleberis—163
Miraeythere—170
Monoceratella—1
Maonaceratina—5
Monsmirabilia—137
Munseyella—129
Murraying—189
Mutils—201
Naviculina—50
Neoeyprideis—I147
Neocythere—80
Neocytherideir—202
Neomonoceralinag—205

Crustacea—Ostracoda

Nephaokirkor—138
Netroeytheridea—105
Nadophthalmacythere—58
Ceculiveytherers—144
Oligoeythereis—55
Orionina—I161
Orihanotacythere—45
Cwvocytheridea—106
FPaenula—I102
Paijentarchella—123
Patjenborchelling—i5
Palacocytheridea—51
Palacoeytheridella—o2
Palacomonsmirabilis—135
Palmenella—217
Paracyprideis—91
Paracyiherctta—l1 18
FParacytheridea—38
Paracytheropieron—218
Paradoxostoma—93
Parakrithe—156
Paraschuleridea—35
FParataxodonta—97
Parexophthalmocythere—73
Pavloviella—70
FPellweistoma—I| 86
Pericrocytheridea—199
FPermiana—14
Phacorhabdotes—109
Pilyetoeythere—141
Plaryevithereisr—Ai2
Plewrocythore—36
Polydentina—28
Puosteroprotocythere—43
Procytheretting—I101
Procytheridea—37
Procyiheroperon—ia63
Progonoscythere—38
Prarobuntonia—|13
Pratocythere—63
FPratocytheretia—173
Eeendobytiocythere—79
Pregducythere—88
Freadocytheridea—181
Prendokrithe—131
Prerygocythere—I114
Frerygocythereis—1935
Pulvella—11
Puriana—190
Pyracytheridea—40
Quadracythere—162
Rectoeythere—6l
Rennpartenellu—322
Rotundracythere—157
Rubracea—52
Ruttenelfa—168
Saida—167
Schizocythere—173
Schuleridea—44
Selerochilus—I158
Segmina—i6
Semicytherides—98
Semicytherura—219
Sinusuella—I15
Speluncella—23
Sphenocyiheridea—166
Spongicythere—146
Seflina—111
Surickovella—12
Tanclla—2113
Taxadiella—71
Thalmannia—192
Theriosynoccem—il
Timirtaseria—56
Tomiella—13
Tomicllina—16
Trachycythere—24
Trachyleberidea—I130
Trachyleheris—I134
Triceratina—7
Triginphmus—140
Tscherdynzeviana—I7
Unodentina—54
Urocythereis—208
Uroleberis—164
Veenia—110
Velarocythere—112
Vernoniclla—31
Vetustoeythere—139
Vicinia—72
Kestoleberir—094

Meog.

T
Jur. | Crer, Paleag.

{

a7 Euryitycythere G

&8 Gubliniella T

o Juvernix A&

0 Pavloviella A&

71 Teaxodiella AA

T2 Vicinia AA @

73 Parexophthalmocythere Y ol
T4 Asciocythere G
15 Daloeytheriden G
76 Centrocythere T
7 Looneyello T
T8 Hobrocythere A4 s
19 Pseudobythocythere D —mm—m8|
80 Neocythere T —
81 Cythereis Y
a2 leyr_ilhcrcis‘( _
83 Kingmaina C
84 Eacytheropteron |
85 Paijenborchelling [

86 Segming Af
87 Bythoceratina [
A5 Peeudocythere D
89 Cytharura |
S0 Eucytherura |
a1 Paracyprideis G
92 Laxceoncha P
93 Paradoxostoma @
94 Xestoleberis Z
95 lsocythereis Y
G5 Dolocythere R
97 Porataxodonta T
95 Semicytheridea AA
99 Dardoniella
100 Dicgmaopteron C
101 Procytherettina T
102 Faenula AA
103 Apotocythere C
104 Kolyptovalva G
105 Netroeytherideo G
106 Chvocytheridea G
107 Amphicytherura V'
108 Arnticythereis ¥
109 Phacorhatsdotus
[RLe] Weania Y
(RN Stilling Ah
112 Velorcoythere AA
13 Pratobuntonia
114 Frerygecythere C
15 Alatacythere C
[RE-] Eronsteiniong Ad
17 Brochycythere C
118 Parocytheretta E
e Clithrocytheridea G
120 Haplacytheridea
121 Eucythare GG
122 Krithe G
123 Paijenbarchella v
124 Bradleya Y
125 Buntonia ¥
126 Echinocythereis
127 Kikliceythere C
128 Mehesella |
129 Munseyella R
130 Trachyleberidea ¥
131 Pseudeok rithe A&
134 Bythacythere D
133 Cytheromorpha P
134 Trachyleberis

Fic. 184 (Continued).
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radial canals; a small vestibule may be pres-
ent at the ends. [ur.-Rec.

Cythere O. F. MULLER, 1785 [*C. lutea; SD Brany
& Norman, 1889] [=Cytherina Lamarck, 1818;
?Cyelas Etcuwarp, 1857 (non Lamarck, 1798)].
Carapace reniform in side view, elongate ovate
dorsally; surface smooth, but finely pitted and
bearing faint radial ribbing; RV overlapping LV
dorsally, but LV overlapping RV ventrally; eye
tubercle weak or lacking. Hinge antimerodont,
with accommodation groove over slightly arched
middle element of LV; adductor scars in slightly
curved row of 4, with crescent-shaped antennal
scar in front of uppermost adductor and oval
mandibular scar in front of lower adductor; other
scars weakly developed above adductors; marginal
arcas broad, with only trace of westubule; radial
canals few and wavy; normal canals widely spaced
and funnel-shaped (15, 56, 98). Rec., N.Atl.
Fic. 185,1. *C. lutea; lafb, @ carapace L, dors;
led, & LV int, RV int; all X60 (lab, 314;
1cd, 362).

Camptocythere Trieser, 1950 [*C. praccox]. Cara-
pace ovate, more broadly rounded in front; RV
overlapping LV dorsally but LV overlapping RV
ventrally; surface smooth except for large open-
ings of widely spaced normal canals; adductor

0257

scars in somewhat curved row of 4, with 2 un-
equal antennal scars and oval mandibular scar in
front; hinge similar to that of Cythere except front
and median elements, which are essentially smooth.
No eye. Jur., Eu. Fig. 186,3. *C. praecox,
Ger.; 3a,b, RV lat., int,, X60; 3¢, LV lat,, X60;
3d.e, carapace dors., ant., X 60; 3f, LV ant. mar-
gin with radial canals, X170; 3g,h, LV and RV
hinge margin, 3 155 (all 376).

Cnestocythere Trieser, 1950 [*C. lamellicostal.
Carapace of medium size, subrhomboidal in side
view, about equivalved but RV overlapping LV
along mid-hinge and LV with raised knob which
reaches over RV at back of hinge, also overlapping
mid-ventrally; ornamentation reticulate, with
strong raised longitudinal ribbing and distinct eve
spots. Hinge antimerodont, with strong terminal
elements; normal canals widely spaced, sievelike;
marginal arcas broad, with very few radial canals;
adductor scars in nearly vertical row of 4, with
large vertically elongate antennal scar in front.
Mio., Eu. Fic. 185,5. *C. lamellicosta, Aus.
(Vienna Basin); Sa, LV lat., X60; 5&, carapace
dors., % 60; 5¢, RV hinge, } 110 (all 376).

Loxocythere Hornisrook, 1952 [*L. crasa)
[ =Tetracythernra Ruccieri, 1952]. Subquadrate
to subtriangular in outline; RV overlapping LV

T T
Meog.

[ I I T I
Meog. Meog
[ L |

|35 Polagomonsmirabilia G
136 Auloeytheridea G
137 Mansmirabilio G

166 Sphenocytheriden G

167 Saida AA W

169 Baoldello Q
170 Mirocythere D
171 Flexus E

200 Hulingsina G
201 Mutilus K

203 Basslerites M
204 Microcythere
205 Neomonoceratina V'

Psarmmocytheridae
Kestoleberididae

138 Mephokirkos K 172 Cyamacytheridea G 206 Costay
139 Yetustooythere G 173 Schizocythere V' 207 Atjehella AA
140 Triginglymus M 174 Bosquetina C 208 Urccythereis K W
141 Phlyctocythere P 175 Pratocy theretta B 209"Arcacythere R
142 Idiceythere Y 176 Loxocythere F *¥ Alsc U Cret.~Paleog.
143 Lenioeythere Y 177 Cytheridea G 210 Howeina |
144 Occultocythereis ¥ 178 Cytherissa G 211 Kobayoshiina |
145 Digmocythere C 179 Cytheroma Q 212 Microcytherura |
146 Spongicythere Y 180  Ambocythere Y 213 Tanella M
147 Meocyprideis G 181 Pseudocytheridea G 214 Awrila K
148 Cureocythere G 182 Crestocythere F 215 Laculicytheretta E
14% Legumirocythereis M 183 Kongarina | 216 Hemicytherura |
150 Hermanites 184 Acuticythereis M 217 Palmenella V
151 Hirsutocythere ¥ 185 Campylocythere M 218 Paracytheropteron |
152 Cytheretta E 186 Pellucistorma Q& 212 Semicytherura |
153 Caudites K 187 Cativella 220 Cytherais Q
154 Cushmanidea G 188 Henryhowella ¥ 221 Pectocythere R
155 Hemicythere K 189 Murrayina Y F Cytheridae 2 gen
156 Parakrithe GG 190 Puriana ¥’ G Cytherideidae 3 n
157 Rotundracythere G 121 Falunic AA 1 Cytherunidae 3 0
158 Sclerochilus G 152 Thalmannia A J Entocytheridoe 4 1
159 Actinocythereis Y 193 Hemicytheridea AA K Hemicytheridoe 5 1
160 Carinocythereis Y 194 Mediocytherideis AA L Kliellidae 2 0
181 Orionina Y 195 Pterygocythereis C ™ Leptocytheridae 3 1
162 Quadracythere Y 196 Jonesia D (o] Limnocytheridae 9 1
163 Microxestoleberis Z 197 Anomocytheridea G [ Loxoconchidoe 3 1
164 Uroleberis Z 198 Cyprideis G Q Paradoxostomatidae 4 F
163 Cytheralison AA 199 Perissocytheridea G T Progonocytheridae | "

u I

Z I

.

168 Ruttenealla Ab

202 MNeocytherideis G

AA Family Uncertain

Fic. 184 (Continued).
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dorsally; surface reticulate. Adductor scars in row but median element only faintly crenulate; mar-
of 4, with at least one in front; normal canals ginal areas fairly regular, with small vestibules at
widely scattered; hinge similar to that of Cythere ends; radial canals few and straight. Eye tubercle

S5c

Onychocythere Cnestocythere

Fic. 185. Cytheridae (p. 0257-0259).
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lacking. Sexes distinet. Oligo.-Rec., NUZ. Fic.
185,2. *L. erassa, Rec.; 2ab, @ RV lat, & RV
lat; 2¢, @ RV dors.; 2de, § RV int, LV int;
all 75 (32).

Onychocythere Tressier, 1939 [*0. alosa]. Cara-
pace ovate, more tumid than Cythere, RV larger
than LV; unornamented. Marginal areas relatively
narrow, with few radial canals; muscle scars in
oblique row of 4; chiefly distinguished by unequal
development of thoracic legs, 2nd being much
longer than others. Ree., Fla. Fic. 1854, *0.
alosa; 4a,b, carapace L, dors., X45 (371).

Sarsocythere TrEssLER & Smrta, 1948 [*8. pataxi-
ensis]. Carapace stout, with prominent alae near
venter, outline broadly rounded in front and
somewhat pointed in rear; surface nearly smooth.
Hinge well developed, with terminal crenulations;
radial canals few, grouped. Rec., EX2N.Am. Fie.
185,3. *S. patuxiensis, Md.; LV lat, x50 (372).

?Family ACRONOTELLIDAE Swartz,
1936

[Materials for this family prepared by R. V. Kesuine,
University of Michigan]

Carapace with subequal valves, straight
hinge line, sulcus (S2), and strong ventral
projection that terminates sharply toward
rear. U.Ord.-U.Sul.

Genera with various kinds of lobation
have been assigned to this family, their chief
common characters being a straight hinge
line and prominent ventral projection.
Tercuert (368) and TrizseL (82) think
that the ventral projection, which in many
species ends in a spine, is a recurrent homeo-
morphic feature instead of a mark of taxo-
nomic close relationship. Nonsulcate genera
(such as Boucekites, Gravia, Monoceratella,
Mooreina, Pinnatulites, Pullvillites, Russia,
and Tricornina) assigned to this family by
various authors here are rejected from in-
clusion in it, being treated as /ncertae sedis.
Also, Vitavina is excluded because it lacks
a well-defined ventral projection.

Acronotella Urricn & BassLer, 1923 [*A. shideleri]
[ =Aerotonella PExeav, 1927 (errore)]. Elongate,
with projecting anterior corner; S: long, sloping,
reaching nearly to anteroventral border; Ls nodose,
low, indistinct; central ventral area bearing large
spine that projects outward and slightly backward.
U.0rd., N.Am. Fic. 186,1. *A. shidelert, Ind.;
1a,b, carapace L, dors., X 30 (86).

fEoconchoecia Morrrs, 1895 [*E. mucronata].
Valves with long curved Sa, bearing blunt ventral
and anterior projecting spines. Sil,, Eu. Fio.
186,2, *E. mucronata, Swed.; carapace R, X7
(251).

Eoconchoecia

= /T

Fic. 186

3f - 3g i

. Cytheridae, Aéronotellidac I

(p. 0257-0259).



Berounella

Fic. 187. Berounellidae (p. Q260).

?Family BEROUNELLIDAE Sohn &
Berdan, 1960

[Materials for this family prepared by [0 G Somn and Jeaw
Berpax, U5, Geological Survey]

Small, subquadrate, lobed and spinose,
essentially symmetrical, with posterior ex-
tension of dorsal margin as a straight, nar-
row tube that may equal half or more of
greatest length of main portion of carapace;
no velate structure. Hingement simple, over-
lap inconspicuous; duplicature present. Sur-
face smooth, possibly reticulate. U.Si.-L.
Dev., ?L.Carb.

Berounella Boudew, 1936 [*B. rostrata]. Trilobate
(fquadrilobate), spinose anterior margin, with
or without additional spines on surface of valves.
5i-L.Dep., Eu-N.Am. Fi;. 187,1d. *B.
rostrata, U.Sil.,, Czech.; LV lat, x35 (10).
Fii. 187,la-c. B. sp., LDev., N.Y.; la-c, LV lat,,
int., dors., 50 (Sohn, n).

*Kirkbyellina Kunmnerow, 1939 [*K. sevliclata].
Subcentral sulcus surrounded by wide lobe which
trends  toward  posterior extension. L.Carb.
(Viséan), Ger,

Family BRACHYCYTHERIDAE Puri,
1954

[mamm. transi. Hows, herein (ex Brachveytherinae Puir, 1954
[ =Prerypocvtheridae Porr, 19%7] [Materinls for this family
prepared by HL V. Howe, Loulsina State University, with
aidd of R. A, Revmuwt, University of Stockholm| [Includcs
Prerypocytherides Mawpersran, [4601]

Carapace fairly large, plump, especially
ventrally, commonly with ventral ridge or
ala; broadly and usually obliquely rounded
anteriorly, narrower posteriorly, tending to
angulation at or below middle; in end view
subcircular, subtriangular, or even strongly

Crustacea—Ostracoda

triangular; eye tubercle usually present; sur-
face smooth to reticulate. Hinge an amphi-
dont development frem merodont hinge-
ment of Progonocytheridae, ranging from
paramphidont to hemiamphidont or hol-
amphidont, commonly with accommoda-
tion groove; adductor muscle scars may be
in vertical row of 4 but modified by sub-
division of upper 2 scars and by fusion of
lower 2 scars (differences may occur within
same genus ), antennal scar usually crescent-
or heart-shaped or occurring as 2 closely
placed spots, mandibular scars oval, addi-
tional scars high in carapace; marginal areas
fairly broad and regular, without vestibule;
radial canals numerous and tending to be
bulbous in mid-section; normal canals rather
widely spaced. fur.-Rec.

Brachycythere Avexanper, 1933 [*Cythere sphen-
oides Rreuss, 1854). Carapace subtriangular to
subovate in lateral view, plump ventrally, usually
with small carina  separating flattened  ventral
tace from lateral face: wentral surface usually
striated longitudinally, lateral surface smooth 1o
weakly reticulate; eye spot distinct: anterior end
broadly and ebliquely rounded, posterior end sub-
angulate at or below middle. Hinge hemiamphi-
dont; adductor scars (in Avexanper’s figure of
supposed tvpe species) in somewhat vertical row
with uppermost scar L-shaped (possibly due to
fusion of 2 scars), followed below by 2 oval scars
obliquely side by side and helow them a large
oval scar, V-shaped antennal scar above oval
mandibular scar in front of paired  adductors
{Paleocene species of this genus, however, with
u[}])Cr v{'.ry (]b”l,]l](: l‘.'lir (}F :u](]L‘lCtOI’b -'}b“\v'('. 2{1:[
less oblique pair, which in wrn overlie 2 nearly
fused elongate ovate scars}; marginal areas regu-
lar, without wvestibule; racdial canals numerous,
tending to be bulbous in mid-section; normal
canals small, widely spaced [Characters of this
genus cannot be defined adequately until wopatype
specimens from wvicinity of Salzburg, Austria, are
studied.] U.Cret.-Rec., Fu.-N.Am. Tre. 188,1.
¥R, sphenoides (REuss), U.Cret., Texas: 1a,b, cara-
pace R, RV int., x45; Ie, LV int., %45; 1d-f, int.
marginal areas, ant, post., and muscle sears,
90 (R9). Iic. 1884, B. wentricosa (Bos-
QueT), FEoc., Fri dab, LV lat, dors. (UYpres.),
w60 e, RV lat. (Lutet.), »x60; 44 LV int,
RV hinge (U. Ypres.), 75 (42). Frg. 1891,
B. plena Avexanper, U.Cret, La.; la-c, RV lat,
dors., int., X735 (200).

Alatacythere Murray & Hussey, 1942 [*Cytherers
(Ptervgoeytihereis? ) alexander: Howe & Law, 1936
(non  Morrow, 1934)  (=*Alatacythere ivani
Howe, 1951]. Identical in all essential features ex-
cept hinge to Prerygocythereis. Hinge hemiamphi-




Podocopida—Podocopina—Cytheracea 0261

Brachycythere

Fic. 188, Brachycytheridae, Leguminocythereididae (p.0260-Q267, 0307).
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dont, with very narrow accommaodation groove
over median bar of LV in type species. [ Might well
be considered a subgenus of Prerygoeytherers but
differs in range.] U.Cret.-Oligo.,, N.Am.-Eu.
Fic. 189,2. A, lemnicata (Avexanper), Eoc., USA
(Tex.); 2a-¢, RV lat, dors,, int., X27 (200).——
Fia, 1904, *A, jvani Howe, Oligo., Miss,; 4a,, LV
lat.,, dors.,, X375 (35); 4cd, LV int, RV int,
®37.5 (170).

Amphicythere Trieser, 1954 [*A. semisulcata].
Carapace ovate, ventrally inflated, narrowly com-
pressed at ends; surface pitted and bearing nearly
vertical sulcus in region of muscle attachment;
evenode distinct. Hinge strongly paramphidont;
closing muscles in row of 4, antennal and mandi-
bular scars unknown; marginal areas broad, with
simple, straight radial canals. Jur., Eu. Fic.
1921, *A. semuculcara, Ger.; la-e, carapace L,
R, wvent, X60; lde, LV & RV hinge, X100
(379).

?Apatocythere Trizsrn, 1940 [*A. smulans]. Ex-
ternally like Cytheridea but hingement of amphi-
dont-type (except that anterior socket of RV and
tooth of LV are lacking); marginal areas broad,
with numerous radial canals on anterior part that
curves above middle; muscle scars in vertical row
of 4, with a single scar in front. U.Cret., Eu.
Fic, 190,1. *A. smulans; lab, § RV and LV
lat.; led, & carapace dors,, § LV dors; Jef,
@ LV and RV int., X45 (81).

Bosquetina K1y, 1857 | *Cythere pectinata Bosguet,
1852]. Carapace externally shaped hke Brachy-
cythere but lacks distinet eve tubercle. Hinge
weakly holamphidont; adductor scars in vertical
row of 4, with lower mandibular scar, 2 upper
antennal scars, and at least one scar higher in
carapace; marginal areas regular, with numerous
bulbous radial canals; normal canals widely spaced,
small. Dimorphous. Oligo.-Rec., Eu. Fie. 191,
5. *B. pectinata (Bosouer), Plio., Fr.(Perpignan);
Sa-¢, LV lat., int., dors.,, X60; 54, RV hinge,
*60; (all 42).

Dictyocythere Syivester-Brapruy, 1956 [*Cythere
retirugata Jones, 1885]. Carapace shaped like that
of Macrodenting but strongly reticulate.  Hinge
holamphidont, with stepped anterior tooth in RV
marginal areas regular, with few straight canals;
normal canals widely spaced. Jur,, Eu. Fic. 193,
2. ¥D, retirugata, Yng.; 2ab, carapace R, dors.,
x40 (367). Fic, 193,3. D. sp., diagram of RV
hinge, ant. part, enlarged (235).

Digmocythere Mawpersranm, 1958 [*Brachyeythere
russelli Howe & Lyra in Hows & Law, 1936].
Externally shaped like Brachycythere, with weak
eye spot. Hinge weakly paramphidont, anterior
tooth of RV usually showing crenulations; ad-
ductor scars comprising a small upper pair, below
thern a larger oblique pair, then 2 single scars,
in front of adductors a lower rounded mandibular
scar, an upper crescent-shaped antennal scar, and

Brachycythere

2b

Alatacythere

Fic. 189, Brachycytheridae (p. 0260-0262).
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Diogmopteron Hivty, 1954 [*Brachyeythere liinen-
area regular, with numerous wavy radial canals; sis. TriEBEL, 1941]. Resembles Alatacvthere but

normal canals widely spaced, small. Eoc.-Oligo,, hingement  partially  reversed, accommodation
N.Am. groove being in BV instead of LV, U.Cret., Eu.

at least 2 other scars high in carapace; marginal

L 3q

Pterygocythere

Alatacythere

. Pterygocythere
Fic. 190. Brachycytheridae, Hemicytheridae (p. 0262-0267, 0305).
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Fig, 190,2, *D. luenensis, Ger.; 2a,b, & LV
and RV lat; 2¢, & RV int; 2de, $ LV and RV
lat.; 2f, © carapace dors.; all X35 (82, 169).
?Dordoniella ArostoLescu, 1955 [*D. strangulata].
Resembles Aparocyihere in general external out-
lines, including possession of external sulcus in
muscle area; LV overlapping RV along entire
periphery. Hinge similar to that of Apatocythere
but with crenulate posterior tooth; marginal areas
broad, with small vesubule; radial canals not
known; muscle scars in oblique row of 4, with

Crustacea—QOstracoda

antennal scar in front of middle of row and
mandibular scar lower and farther forward. U.
Cret.( Cenum.), Fu. Fie. 193,01, *D. strangu-
lata, Fr.: la-c, carapace R, L, dors.: 1d, LV int;
le.f, RV int, dors.; all x40 (92). [REYMENT.]
Kikliocythere Howe & Lavruncicn, 1958 [*Cyprid-
ina farrodiana Bosouet, 1847 . Carapace large, very
inflated, superficially resembling Brachycythere but
sides rounded so that end view is nearly circular in-
stead of triangular and larger LV overlaps RV at
ends of hinge line. Hinge holamphidont; adductor

Bosquetina

Fro. 191, Brachytheridae, Leguminocytheredidae (p. 0262-0267, 0307).
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scars indistinet, but apparently in row of 4, with { Maastriche.), Eu. Fra. 1934, *K. favrodiana
V-shaped antennal scar in front, other scars un- (Bosguer), Holl; 4a-c, carapace L, dors., ant;
known: marginal arcas regular, without vestibule; 4d.e, RV int., LV int.; all 330 (396).

radial canals and normal canals unknown. U.Cret,  Kingmaina Keiy, 1957 [*Cypthere Jorbesiana Bos-

Polydentina Polydentina

Fic. 192, Brachycytheridae (p. 0262-0267).
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ouer, 1832]. Carapace very inflated ventrally, or reticulate pits which have nearly vertical align-
with strong carina between rounded lateral and ment; eve spot distinet; end view triangular. Hinge
flattened ventral surfaces; obliquely rounded an- holamphidont but (like Triginglymus) with thick-
teriorly, compressed posteriorly and  subangulate ened protuberance of shell wall below and be-
below middle; surface ornamented with ndges hind anterior hingement of cach valve; adductors

Dordoniella

4a

4b Kikliccythere

5b e
Polydentina Kingmaina

Fic. 193, Brachycytheridae (p. 0262-0267).
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i vertical row of 4 elongate scars in Tertiary type
species (but in Cretaceous forms some of these
scars are divided), muandibular scar subeireular,
antennal scar Usshaped in type species but divided
in Cretaceous species; marginal arcas regular with
numerous radial canals in anteroventral region,
spurse elsewhere, Cret.-Eoc., Eu. Fic. 1936,
K. Jorbesiana (Bosquer), Loc., Fr.-Belg.: 6ua-c,
LV lat, RV lat.,, RV dors. (U.Ypres., Paris Basin),
X 00; 6de, LV int,, RV hinge ant. part (Barton.,
Belg.), X 60, x93 (42).

Macrodentina ~ Mawrin, 1940 [*M.  lineata|
[P=Rhysoeythere  SyLvestir - Braprey, 1956].
Dimorphous, with strong  elongate-oval subequal
valves, broadly rounded in front but less so pos-
teriorly, dorsum arched, venter fattened and longi-
tucinally ribbed, lateral surface finely to strongly
pitted, reticulate or vertically ribbed; eve tubercle
lacking. IMinge paramphidont, front tooth of RV
having several stepped crenulations; muscle scars
in vertical row of 4, mandibular scar oval, an-
tennal scar crescent-shaped; on marginal areas
regular, with rather widely spaced radial canals;
normal canals widely spaced. fur., Eu. Fic.
188.3. *M. lineata; 3a, & LV lat.; 36, ¢ LV lat:
Jed, LV int., RV int.; 3ef, LV dors., RV dors.;
all %45 (51). Fra, 1922, M. sp., schematic
diagram of ant. RV hinge; Za, young molt, 25,
later instar, 2¢, adult, enlarged (235).

Polydentina Mavz, 1958 [*Clithrocytheridea? stegh-
ausi KuwoLer, 1955]. Described as subgenus of
Macrodenting with similar appearance but differ-
ing in less well-developed paramphidont hinge-
ment, anterior tooth of RV being a crenulate ridge
and anterior end of median element of LV being
a raised and thickened bar which fits in shallow
socket behind anterior tooth of RV, hinge details
variable.  Sexual dimorphism  strong.  [Marine,
brackish,| Jur.-L.Cret., Eu. Fre. 192,4: 193,5.
0 steghanst (Kimerer), Ulur(Kimm.), Ger.;
192 4g-c, @ LV lat;; @ RV lat, @ RV dors., X 65;
193,526, @ LV and RV int., X 83 (235). Fic.
1925, P. sp., schematic diagram of RV hinge, ant.
part (235).

Pterygocythere Hivr, 1954 [*Cypriding alata Bos-
oueT, 1847]. Identical in all features to Alaracy-
there, except for thicker shell material and hence
broader accommodation groove in LV. U.Cres.-
Foe., Eu.-N.Am. Fic. 190,3. *P. alata (Bos-
uiet),  U.Cret.{Maastricht.}, Holl.(Maastricht.);
3ab, LV lat, RV lat: 3¢, carapace dors.; 3d.e,
LV int,, RV int.: all X375 (after 169). Fia.
1906, P. Ailli Kerg, Foc. (Led.), Belg.; 6abd, ¢
LV lat., vent.; 6¢, LV int; all X 60 (42).

Pterygocythereis Brake, 1933 [*Cythereis jonesii
Baten, 1850] |=Fimbria Neviani, 1928 (non
Bomapscn, 1761; mee Mucerre, 1811; nec Risso,
1826; nee Conn, 1894; nec Brron, 1896); Prerigo-
cythereis vay ven Boip, 1946 (errore)]. Cara-
pace rather inflated ventrally, with strong pointed

Bythocythere

Fic. 194, Bythocytheridae (p. 0268).

alae, which in tvpe species are broken into a row
of spines, each spine surrounding a canal; lateral
surface generallv smooth but in some species bear-
ing tubercles or spines and in most species bearing
a bladelike dorsal ridge; eve spot distinet; anterior
and posterior margins spiny; ventral surface flat-
tened and usually bearing longitudinal ribs and
in some species nodes, Hinge typically holamphi-
dont but in some European species middle ele-
ments may be crenulate; adductor scars in vertical
row of 4, with top and bottom scars smallest,
antennal scar V-shaped, mandibular scar oval, at
least 3 additonal scars high in carapace; marginal
areas regular, with 8 to 10 groups of 2 to 4 radial
canals, each group leading to a marginal spine;
normal canals widely spaced (99, 266), L.Mio.-
Ree., N.Am., Eoc.-Ree., Eu. Fies, 100,7, 1923,
*P. jonmesi (Barp), Rec, N.Atl (Scapa Flow);
190,7a,6, carapace L, dors., 350 (Sars): 192 3u-d,
RV lat, LV lat., carapace dors., carapace vent.,
> 50 (Howe, n). Fra, 191,3. P. cornuta (Row-
mER}, Doc. (Barwon.), Belg; 3ab, 9 LV Jat,
vent.,, X 60; 3¢, LV hinge, %75 (all 42). Fie.
1914, P fimbriata (MUnsTER), Oligo. (Rupel.),
Belg.; 4a,6, & RV lat, vent.,, X60; 4¢, RV hinge,
X 75 (all 42).

Family BYTHOCYTHERIDAE Sars, 1926

[mom, pransd, Svivesten-Teancey, herein {er Bythocytherinae

Saks,  1926)]  [Marterials  for  this  fomily prepaced by

I €. Svivesver-Braprey,  University  of  Leicester, and

R V. Kesumwa, University of Michigan] [Includes Pscudo-
cytherinpe Scusmppen, 1940]

Hinge lophodont, with long median ele-
ment, and various modifications. Short cau-
dal process developed in most genera, and
median dorsal sulcus in many. Adductor-
muscle scars commonly in arcuate group
of 5 or more scars, arranged within median
sulcus if one is present. Dev.-Ree.

The Bythocytheridae comprise the long-
est-ranging [amily of the Cytheracea, Mono-
ceratina being recorded continuously [rom
Devonian to Recent. Doubt about the valid-
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ity of identifying Paleozoic with post-Paleo-
zoic species of Monoceratina has now been
resolved, since Soun reports that fluoritized
Paleozoic specimens show duplicature and
5 adductor-muscle scars, as in post-Paleo-
zoic forms,

Bythocythere Sars, 1866 [*B. turgida; SD) Brapy &

Norman, 18891 [=Bathocythere Norman, 1867
{errore)]. Short, upturned caudal process; po
median sulcus; venter inflated or alate. Hinge
lophodont, with no accommodation groove; mod-
erately wide anterior vestibule; radial pore canals
sparse, straight; musecle-scar pattern with 5 ad-
ductor scars forming an arcuale group, cohcave
toward front, and with 6th scar shightly more
separated, directly above adductors; 2 antennal
scars in front of adductor scars. Tert.-Kee., cos-
mop. Fros. 194,71, 1954, *B. turgida, Rec,
Fire: 194,1, LV lat; 195446, RV int, LV int;
all %60 (Sylvester-Bradley).

Bythoceratina Horxisroor, 1952 [*B. mestayerac
[ =Bythoeytherina Somn, 1957 (errore)]. Like
Monoceratina but hinge differs in having long den-
ticulate median element to otherwise lophodont
hinge. Some species with caudal process below
hinge line as in Bythocythere but others have this
process in line with hinge (as in Monoceratina).
Cret.-Ree., N.Z.-Antarct, e, 196,3a-c.  *B.
mestayerae, Rec,, NZ.; 3a, LV lat; 3b,c, RV int,
dors.; all X75 (32). Iic. 196,3d. B. maoria
Horxieroox, Mio.,, N.Z.; RV int., X75 (32).
Fre. 196,3e. B. tuberculata Horvisroog,
N.Z.; muscle scar, X200 (32).

Jonesia Brapy, [866 [*Cythere simplex Norman,
1865 (non Cythere auriculata simplex CoRNUEL,
1848) (=*Bythoeythere acuminata Savs, 1860)]
| =Macrocythere Sans, 1926 (obj.); Macrocyther-
ina, Lusula CoryeLL and FieLps, 1937]. Carapace
more or less elongate, dorsal margin straight or
convex, anterior end evenly rounded, ventral mar-
gin sinuous (concave in front of middle), posterior
end sharply acuminate; no median suleus. Hinge
modified lophodont, with terminal elements re-
duced or missing, and median ridge in LV pro-
jecting farther at ends than in middle; muscle-
scar pattern linear, with 5 scars sloping down-
ward anteroventrally; wide anterior and posterior
vestibules. Mio.-Ree., cosmop. Fia, 196,1. *].
acminate (Sars), Rec., Eng.-Norway; Ia-e, cara-
pace R, dars., vent,, X40; 1d, LV lat, x40; Je,
muscle scar, X85 (la-c,e107; 1d, 315).

Miracythere Hornisroox, 1952 [*M. novaspecta).
Median  sulcus  behind  prominent  anterodorsal
swelling, Hinge modified lophodont, with median
ridge of LV terminating backward in bladelike
tonth which fits under posterior tooth of RV
adductor-muscle scars in closely-spaced row of 5.
U.Eoc.-Rec., N.Z: Fic. 1962, *M. novaspecta,
Rec.; 2u, LV lat.; 25, carapace dors.; 2e, LV (juv.)

Rec.,

Crustacea—QOstracoda

dors.: 24, RV int.; 2e, muscle scar; Za-d, X75,
2e, X150 (32).

Monoceratina RothH, 1928 [*M.
[ =Bythocytheremorpha  ManpELsTAM,
Typically elongate, with long, straight
margin terminating in candal process; median sul-
cus extending from dorsal margin to near center
of valve, commonly surrounded by crescentic lobe
which may bear one or more thornlike spines.
Hinge modified lophodont, dominated by long
median ridge in LV which in some species has a
swollen posterior extremity: anterior element of
RV reduced or absent; posterior element of RV
a short swollen ridge; adductor-muscle scars of
Paleozoic forms in arcuate group of 5, with 2
antennal scars in front (some post-Paleozoic spe-
cies assigned to genus have only 4 adductor scars).
Dee.-Ree., cosmop. Fic, 195,3a-¢c. *M.
tralis Rori, Penn,, Okla; 3ab, ? & carapace L;
? @ carapace L; 3¢, carapace vent.; all X350 (297).

Fic, 195,3d-f. Monocerating sp., Oligo., Tex.;
3d.e, LV lat, dors., %50; 3, muscle scar, X150
(82). Yic. 1953g. M. herburyensts SYLVESTER-
Brapiey, M. Jur., Eng.; RV int,, X80 (Sylvester-
Bradley).

?Pscudobythocythere Mentens, 1956 [*P. goer-
lichi]l. Posterior end subtriangular; no  caudal
process, Hinge antimerodont; adductor impression
of 4 scars in front of median suleus; duplicature
rather wide; radial pore canals sparse. Cret., Ger,

Fie. 195,2. *P. goerlichi, L.Alb: 2a-¢, LV lat,
int., carapace dors., X 60; 24, RV int, 60 (250).

Pseudocythere Sams, 1866 [*P. candata]. Carapace
compressed, without lateral expansions; caudal
process continuous with dorsal marging no median
sulcus, Duplicature  broad; radial  pore
sparse; anterior vestibule extending to hall width
of marginal zone; 5 adductor-muscle scars, Cref.-
Ree., cosmop. Fre, 195.5. *P. caudara, Rec.,
Medit.; Sa, RV int; 54, carapace dors, 3100
(53).

Triceratina Urson, 1933 [*¥T. arefordensis]. Pos-
terodorsal end attenuated; Se Jong, shallow; 1 or 2
nodes in anteroventral region and long backward-
directed spine in ventral: surface punctate. Miss.-
Pernt,, N.AM——Fio. 195, 1ab. *T. arefordensis,
L.Perm., USA(Neb.): Iab, carapace L, vent,
%75 (390)——Fic. 195,1c-f. T. inconsueta
Coorer, UMiss,, 1ll.; fe-f, carapace R, vent., ant.,

post., X735 (20).
Family CYTHERETTIDAE Triebel, 1952

[ Marerials for this family prepared by H, V. Towe, Louisiana
State University]

Carapace moderately large, heavy, with
obliquely rounded ends, posterior end nar-
rower; dorsal margin of LV tending to be
raised over terminal teeth of RV. Surface
smooth, longitudinally pitted, or reticulate,
in some genera bearing 3 longitudinal ribs;

ventrale (sic)]
1958].

dorsal

ven-

{_'{!I'I:'LIS
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without appreciable muscle node but a pit
may be present on interior valve surface; no
eye socket or tubercle. Hinge very strongly
holamphidont, with terminal teeth of RV
pointing away from each other, anterior
tooth of LV pointing downward behind an-
terior socket, which is only weakly inclosed

0269

ventrally, median element of hinge smooth
or finely crenulate; marginal area parallel
to outer margin only in upper half of back
end, elsewhere of variable width owing to
irregular embayments, but net effect being
great breadth; commonly with small an-
terior vestibule, from which long sinuous

e —
A

Fic. 195. Bythoecytheridae (p. (0268).
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to bulbous radial canals extend; muscle scars
usually difficult to make out in their en-
tirety owing to depth and thickness of shell,
but consisting of vertical row of 4, in front
of which antennal scars appear fused in V
with mandibular scars much lower, near
lobe of inner margin (several additional
scars usually seen higher in carapace); nor-

Crustacea—Ostracoda

mal canals obscure, if present. U.Cret-Ree.

Cytheretta G.W.MULLER, 1894 [*C. rubra (=*Cy-
thering subradiosa Rovser, 1838)] [=/Prendo-
cytheretta Cusanan, 1906; Cylindrus Neviani,
1928 (non Desuavis, 1824 nee Frrzivcer, 1833;
nec Herrmannsen, 18520 Prionocytheretta MEHES,
1941 |. Carapace ovate, strong, LV lurger and Jess
clongate than RV and differently constructed; sur-

Bythoceratina

I'e. 196, Bythocytheridae (p. O208).
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Cytheretta

Fic. 197, Cytherettidae (p. Q270-0271).

face smooth, irregularly pitted, or with pitungs
arranged 1n longitudinal reticulations. Hinge heavy
holamphidont; marginal areas irregularly broad,
with long curved and branching radial canals;
adductor scars in vertical row of 4, with V-shaped
adductor scar in front and mandibular scars near
ventral inner margin (53, 134, 266, 300). Eoc.-
Ree., Eu-N.Am. Fro. 197,01, *C. subradiosa
(Roemir), Rec., Medit,; lab, LV lat, x70; Ie,
carapace dors.,, X70; ld,e, hinge, LV and RV,
%70, X90; 1f, LV int, X70 (all 53).—Fic.
198,2. C. bambruggensis Kriy, Eoc.{Led.}, Belg.;
2ab, LV lat, RV lat, 2¢, carapace dors.; 2d,
LV int., all x90 (all 42).

Flexus Neviant, 1928 [*Cwthere plicata MUNsTER,
1830] [=Eucytheretta Puri, 1958]. Carapace
more clongate and tapering than Paracytheretta,
smooth or reticulate, bearing 3 very elongate
ridges; narrow posterior end of RV denticulate.
Internal features like Cythererta. Oligo.-Mio., Eu.

Fie. 1992, *F. plicatus (MiUnsTeER), Mio,
Ger.; 2a,b, LV lat, RV lat, x40 (378).

Loculicytheretta Ruccieri, 1954 [*Cythere pavonia
Brapy, 1866]. Carapace rather small for this fam-
ily, elongate ovate but with a high posterior
angulation; females with 3 circular pits or loculi
on posteroventral margin of each valve similar
to those of certain Paleozoic ostracodes, but males

without loculi, resembling  Cythererta.  Surface
bearing 3 longitudinal  ridges which  tend  to
merge near posterior angulation: pitted between
ridges. Hinge holamphidont, in RV with sharp,
high anterior tooth, nearly circular deep socket
that tends to merge into a gradually narrowing
furrow along hinge line, and blunt ovate posterior
tooth, neither socket completely closed to in-
terior in LV; marginal area broad and nearly

regrular, with numerous radial canals; muscle scars

as in Cytheretta. ?Eoc., Plio.-Rec., Eu.-Sp.-Ttaly).

Fre. 200, *L. pavonia (Brapy), Plio., Italy;
la-¢, @ LV lat., dors., vent,, X50; 1d, @ RV dors.,
X 50 (303); Ie, Rec., Sp., & carapace vent,, X53;
1/, @ RV int., post. part showing loculi and canals,
> 130 (Reyment, n).

Paracytheretta Triener, 1941 [*P. reticosa]. Cara-
pace externally somewhat resembling  Cythereis,
reticulate, with 3 longitudinal ribs and LV over-
lapping RV at anterior hingement but internally
like Cytheretta. U.Cret.-Rec., Eu.-N.Am.-S.Pac.

Fia. 198,71, *P. reticosa, Paleoc., Ger.; la, LV
lat., % 45; 15,c, RV lat, int., > 45; (all 82).

Protocytheretta  Purr, 1958 [ *Cythere  daniana
Brapy, 186%). Carapace clongate-ovate, plump,
with rounded ends, posterior extremity usually
showing slight angulation but bearing spines; sur-
face with 3 longitudinal ribs, faint muscle node,
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and longitudinally reticulate  pattern; LV over-
lapping RV strongly at anterior end of hinge and
less so posteriorly. Hinge, marginal area, and
muscle scars as in Cytheretta. Oligo.-Ree., N Am.
Fio. 1991, *P, daniana (Bravy), Rec,, Gulf
Mexico(Fla.); la-c, carapace L, R, dors, X33
(291).

Family CYTHERIDEIDAE Sars, 1925

|wome, trand, Svevestin-Brapiivy & Haspive, 1953 (ex Cy-
therideinae Sans, 1925)] [Materials Tor this family prepared

Ty H. ¥, Howe, Louisiang State University, with contribu-
tions on some grenera by W, AL van DEw Linn, Louisiana
Stare University, and R. A, Bevmewr, University of Srtock-

Tseslint |
Carapace ovoid to pear-shaped; surface
smooth, pitted, reticulate, or in some forms
longitudinally ribbed, with outline generally
resembling that of Cytheridea. Adductor
muscle scars in vertical or inclined row of
4, usually with 2 or more scars in front, but

Cytheretta

Crustacea—QOstracoda

in some specimens with single heart-shaped
scar; hinge adont to merodont, smooth to
crenulate. Subfamilies differentiated mainly
on basis of hingement, marginal areas, and
radial canals. Perm .-Rec.

Subfamily CYTHERIDEINAE Sars, 1925

[Includes Dolocythericdeinae, Clithrocytherideinae Manoen-
sTanm, L9G0]

Surface smooth, pitted or reticulate. Hinge
antimerodont or holomerodont, some gen-
era  (c.g., Haplocytheridea) containing
species with reversed valves, normal LV
hinge appearing in RV and vice versa; mar-
ginal areas widest anteriorly where inner
margin in most genera departs from line of
concrescence (with similar but smaller de-
parture commeon posteriorly); radial canals
variable in number but in most genera rath-
er abundant; muscle scars in vertical row

Fre. 198, Cytherettidae (p. 9271},
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Flexus

Fia. 199, Cytherettidae (p. 0271-0272).

of 4, usually with 2 equally spaced ovate
scars in front and commonly additonal scars
above and below. Perm .-Rec.

Cytheridea Bosquer, 1852 [*Cythere miilleri Min-
sTir, 1830; SD Brapv & Norman, [889] [=Fu-
evtheridea  Browstemy, 1930]. Carapace thick-
shelled, subquadrangular in dorsal view, ovate-
triangular in side view, anterior obliquely rounded,
posterior  oblique, bluntly pointed near  venter,
both ends tending to be denticulate. Hinge mero-
dont, in LYV with terminal crenulate sockets and
crenulate median element set somewhat obliquely
so that anterior portion projects as short bar, back
portion being depressed as furrow: marginal area
widest at ends where inner margin and line of
concrescence  may  be  separated; radial canals
numerous, slightly thickened medially, occurring
in groups on anterior; adductor muscle scars in
vertical row of 4, with large distinet and smaller
less distinct antennal scar in front of upper part
usually fused together, and large mandibular scar
in front of lower part with much smaller scar
obliquely below and behind it, other scars higher
in carapace (260, 341). Oligo.-Rec., Eu.-fN.Am,
Fie. 201,1. *C. muelleri (MiinsTEr), U.Oligo.,
N.W.Ger.; la, & carapace (neotype) L, X36;
Ihe, & and @ carapaces dors., X36; lde, &
LV dors.,, & RV dors.,, X56; If, & LV int. ant.,
w56; g, muscle scars, X100 (152). Fia. 202,
4. €. pernota Ovrril & Kery, Oligo.(Tongr.-
Rupel.y, Belps 4a,6, @ RV lat, § LV lat, x60;
ded, & RV lat, LV lat, X60; 4, & RV int,
%75 (all 42).

Anomocytheridea Streienson, 1938 [*Cytheridea
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floridana Howe & Houcn in Howe ef al., 1935]
[=Amonocythere Sonn, 1951], Like Cyprideis
in all characters except anterior portion of median
hinge element which forms short blunt smooth
bar instead of crenulate ridge, and antennal scars
distinet instead of forming a “V." [Might be con-
siddered subgenus of Cyprideis.] Mio.-Ree., N.Am.
e——Fre, 203, *A4. flovidana (Howe & Houcu),
Mio,, Fla; Ta, © LV lat, x45; 16, both valves
dors., »45; I, muscle scars, enlarged; Ide, RV
and LV hinge, enlarged; (all 342).
Asciocythere Swain, 1952 [ #Bythocypris votundus
Vanpereoor, 1928]. Carapace plump, subovate,
LV with crenulate terminal sockets separated by
smooth median bar, above which is well-defined
accommodation  groove, Marginal areas narrow,
with numerous radial canals. [Palacocytheridea
resembles Ascioeythere in all described characters
except that type species has straighter dorsal out-
line, L.Cret., N.Am.-?Eu. Fie, 202,1. *A. ro-
tunda (Vawpereoor), ?Trinity, N.Car. (subsur-
faced: faf, 2§ and & carapace R; Ie, P9
carapace dors.; Jd, LV 1nt; all »40 (354).
Basslerella Kerverr, 1935 |won Howe, 1935
(=DBussierites Howr in CorveLL & Fievps, 1937),
nee Boudew, 1936 (=Bowucia Acnew, 1942)] [*B.
erassa . Externally similar to Cytheridea but hinge
of LV with crenulate groove at and in front of

Loculicytheretta

Fia. 200. Cytherettidae (p. 0271).
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3d

Cyprideis

Fic. 201. Cytherideidae (Cytherideinae) (p. 0273-0276).
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center and marginal area of even medium width,
inner margin not quite coinciding with line of

Permi,, USA. Fre. 202,3. *B.

CONCrescence.

erassa, L.Perm., Kans.; 3aé, RV lat, LV int,
K603 3¢, carapace dors., X 60 (198),

Clithrocytheridea Steenrnson, 1936 [*Cytheridea
garvettr Howe & Cuamuenrs, 1935] | =Clithocy-

1d s

Asciocythere

‘ 2c

Schuleridea

Basslerella

0275

theridea van pen Bown, 1946]. Like Cytheridea in
outline but commonly ornamented with reticula-
tions and ridges. Hinge antimerodont, LV with
termminal  crenulate  sockets  separated by raised
crenulate bar (type species with flattened  dorsal
margin above median bar but some others referred
to genus having distinct accommodation groove);

Cytheridea

Fra. 202, Cytherideidae (Cytherideinae) (p. 0273-0284).
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Fic. 203. Cytherideidae (Cytherideinae) (p. 0273).

marginal area fairly broad, with numerous radial
canals; muscle scars in vertical row of 4, with
V-shaped antennal scar in front and 2 oblique
mandibular scars below. U.Cret.-Oligo., ?Rec., N.
Am.-Eu, Fic. 204,1a-d. *C. garretti (Howr &
Cuameers), Foc.,, Ala; la, carapace R, X45;
1b,e, LV int, RV int, x45; Id, LV lat., x45;
(all 33). Fia. 204, 1e-g. C. lericher Keiy, Eoc.
(Lutet.), Fr.(Paris Basin); fef, & LV lat, @ LV
lat,, % 60; 1g, LV int., X110 (all 42).

Cyamocytheridea Oerrii, 1956 [*Bairdia puncta-
tella Bosouer, 1852, Resembling Haplocytheridea
in most characters, but more oval, with both ends
rounded instead of being acuminate ventrally, and
in having a distinct anterior vestibule. Females
plumper than males posteriorly. Oligo.-Mio., Eu.
(Paris  Basin). Fic. 201,2. *C. punctatella
(BosoueTt), Oligo. (Chatt.), Switz.; 2ab, & RV
lat., & LV lav; 2e, § RV inv; 24, 9 carapace
dors.; all 58 (57).

Cyprideis Jowes, 1857 [*Candona torosa Jowes,
18507, Similar to Cytheridea in shape but more
ovate; type species with scattered tubercles on sur-
face. Hinge an entomodont development similar
to that in Progonocytherinae, consisting in LV of
long crenulate anterior socket with about 15 pits,
postjacent short high crenulate ridge merging into
shallow  furrow, and short posterior crenulate
socker with about 6 pits; marginal areas regular,
with fairly numerous straight racdial canals; muscle
scars in vertical row of 4 adductors, above which
are 3 small scars, V-shaped antennal scar in
front of top of row and mandibular scar in front
of bottom of row, with 2nd mandibular scar near
ventral margin, Sexual dimorphism pronounced;
unlike Cytheridea, rtipe ova received in shell
cavity for development. [Habitat typically brack-
ish-water.] (38, 68). Mio.-Ree., Eu. V1,
201,3; 207,1. *C. torosa (Jones), Pleist.(NW,
Ger.)-Rec, (NEAtL); Jab, ¢ and & carapaces
dots., X58; 3c.d, @ LV and RV dors., X55; 3e,
@ RV int. ant, X9%0; 3f, muscle scars, X115

Crustacea—QOstracoda

(201,3a-g, Pleist,, NW.Ger., 152); 207, 1a,6, & RV
lat, @ LV lat, X40; Ie, @ LV int, X83; Id, ©
carapace long. sec., X 47 (207,1a-d, Rec., NE.Atl,,
88, by permission of Mouton & Co., The Hague).

Dolocytheridea Triener, 1938 [*Cytherina fhilseana
F. A. Roemenr, 1841]. Carapace egg-shaped to sub-
evlindrical; surface smooth. Hinge of LV with 2
crenulate sockets connected by very short furrow;
middle of RV hinge occupied by smooth ridge.
L.Cret., Eu. Fra. 205,72, *1. hilseana (Roe-
MER), Ger.; 2a,b, carapace L, dors., X45; 2¢, LV
int., x45 (373).

Galliaecytheridea Owrrrr, 1957 [G. dissimilis].
Similar to Ascriocythere but LV hinge has crenu-
late bar instead of smooth bar, and radial canals
are rather few (10 to 15 in front); adductor scars
in nearly vertical row of 4 with single antennal
scar 1n front and 2 mandibolar scars below 1t
near ventral margin. U.fur., Eu.(Fr.). Fie.
2084, *G. dessindlis, L¥imm.; lab, 2 RV lat,
@ LV lat; led, & LV lat, & RV lat; lef, 9
and 7 & carapaces dors.; all x50 (269).

Haplocytheridea  Sternesson, 1936 [*Cytheridea
montgomeryensis Howe & Cuampers, [935]
[ =Leptocytheridea Steeuenson, 1937; Phracto-
cytheridea Surron & Winpiams, 1939]. Shaped
like Cytheridea in lateral view but ovate with
pointed  ends 1n dorsal view. Hinge holomero-
dont, with terminal crenulate sockets connected
by crenulate furrow; marginal area maoderately
broad; with slight if any vestibules but with nu-
merous radial canals; muscle scars essentially as
in Cytheridea. U.Cret.-Ree.,, N.Am.-Eu. Fia,
204,24-c. *H. montgomeryensis (Howe & CHam-
pERs), U.Eoc, La; 2Za, carapace R, X80; 2be,
hinge LV and RV, X80 (33). Fi. 204,2d,e.
H. hetzelensis Key, Foc. (Barton), Delg.; 2d.e,
@ LV lar, & LV lat, =90 (42).

Heterocyprideis Evorson, 1941 [*Cythere [ Cytheri-
dea) sorbyana Joxes, 1857]. Cuarapace strong,
plump, anterior end bearing spines and postero-
ventral corner of RV with single spine; surface
somewhat rugose, lines and punctae tending 1o
parallel margins both in molts and adults, Flinge
antimerodont, with terminal crenulate sockets in
LV separated by crenulate projecting bar (23, 38,
68). Ree., North Sea. Fic, 205,53, *H. sorbyana
(Jowes); Ja, LV lat, X60; 3b, carapace dors.,
X 60; 3o, ant. margin with radial canals, enlarged
(3ab, 314; 32,23,

Kalyptovalva Howe & Lavrencion, 1958 [*Cytheri-
dea ovata Bosouer, 1854]. Carapace solid, thick-
walled, inequivalved, egg-shaped, LV much larger
than RV, overlapping 1t on all sides. Hingement
consisting: of continuous furrow around periphery
of LV, lower edge of which is thickened along
hinge margin and upper edge crenulated ar an-
terior end of hinge line; binge margin in RV
thickened into bar that bears crenulations on its
anterior end; marginal area at ends but

wiclest
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shell too thick for observation of radial canals;
muscle scars in vertical row of 4 adductors with
2 scars in front. U.Cret., Eu.(Belg.-Holl.). Fia.
208,3. *K. orata (Bosouer), Maastricht., Holl,;

Ja-¢, @ carapace R, dors, ant,, X35; 3d.e, 4 RV
int, @ LVint, X45 (34).

Neocyprideis Arostorescu, 1956  [nor  Haxai,
1959 [*N. durocortoriensis| | =Goerlichia Ky,
1957]. Resembles Cyprideis in form (might be
considered as subgenus) but median hinge element
of LV is prominent undifferentiated crenulate bar.

S .'..r .r- .
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Eoc.-Mio., Eu. Ve, 205,1. N. williamsoniana
(BosoueT), (type species of Goerlichia), Oligo.,
Belg.; fa, & LV lat, X60; 1be, & and § RV
lat., X60; Id, ¢ RV int, X75; lef, LV and
RV dors. showing hinge, 75 (all 42). Fia.
208,4. *N. durcortiensis, L.Eoc., Fr.; 4a, carapace
dors.; 4b,e, LV dors., RV dors.; 4d,e, LV int.,
RV int.; all %50 (93).

Netrocytheridea Howe & Laurencicn, 1958 [*Cy-
pridina  fusijormis BosoueT, 1847]. Sexually di-
morphous, inequivalve, fusiform, with rounded

Haplocytheridea

Fic. 204. Cytherideidae {Cytherideinae) (p. 0275-0276).
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Neocyprideis Heterocyprideis

Fia. 205, Cytherideidae (Cytherideinae) (p. ©276-0277).
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Paracytheridea
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Fic, 206. Cytherideidae (Cytherideinae), Cytheruridae (p. 0281, 0299).
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Cyprideis

Fig, 207. Cytherideidae (Cytherideinae) (p. 9276).

front and somewhat pointed rear; dorsal and
ventral margins subparallel; carapace thickest in
middle. Hinge antimerodont, in RV with high
teriminal crenulate cusps separated by shallow
crenulate furrow. U.Cret., Eu. Fic. 208,2. *N.
Jusiformis  (Bosourt), Maastricht, Holl.; 2ab,
carapace R, dors.; 20, RV 1nt.; all x50 (34).
Nodophthalmocythere Mavz, 1958 [*N. wallata].
Sexually dimorphous, in side view females tri-
angular, oval, males elongate-oval. Similar in most
characters to  Schuleridea except surface bears
bumps or longitudinal swellings and eye tubercles
are much more prominent. Inner margin and line
of concrescence coincident, zone of concrescence
broad; marginal pore canals straight, simple, closes
normal pore canals with external pits, numerous;
adductor muscle scars in vertical row of 4, with
2 scars in front. [Marine.] U.jur., NW.Eu.(Fr.-
Ger.-Eng.). Fre, 2091, *N. vallata, Fr.; lab,
2 LV lat, § RV lat, X115, x100; fe, @ LV
hinge, X135 (235). [Howe-Revment.]
Ovocytheridea Grexore, 1951 [*0. nuda]. Shape
similar to that of Cytheridea, but thickest behind
middle, some species with posterior extension,
smooth; hinge of RV with strongly crenulated ter-
minal teeth and uniting crenulated furrow, also
accommaodation groove; strongly notched terminal
sockets and uniting crenulated bar; muscle scars in
row of 4, with another above in front; marginal
areas with straight canals; sexual dimorphism
pronounced, U.Cret.(Contac.-Santon.), Afr.

Fra. 209,2. *0. auda, Campan., Cameroons; 2a.b,
& carapace R, dors., X60: 2e-e, @ carapace R,
dors., vent.,, 260 (293) —Fwe, 2093, 0. sym-
metrica Reysewt,  Coniac, NMNigeria;  Ja-c,
carapace R, dors., vent.,, X4 (293). Fra. 209,
4. 0. aptformis Reyment, Conlac., N.Nigeria; RV
int., %60 (293). [Howe-REYMENT. |
Palacocytheridella Maxpersrang, 1958 [*Eucythere
observata Suararova, 1937), Carapace elongate-
ovate, LV overlapping, with small spines or single
spine at posterior end of ventral margin, anterior
and posterior end commonly equal in height, dor-
sal margin straight; duplicature with numerous
straight pore canals; hinge in LV with anterior
elongate socket divided into 8 parts, median bar,
and pesterior  socket similar to antertor. [ This
genus apparently was erected to take species that
Lyuzimova had assigned to Palaeocytheridea (with
Eneythere denticulata as type). As such it 1s
thought by Hows & LaurencicH (34) to be con-
generic with  dsciocpthere Swain. However, the
shape of Swam's genus differs in being more tri-
angular and accordingly, Palacocytheridella may
well be valid.] U.Jur.-L.Cret., Eu.-Asta(Kazakh-
stan-Siberia ). ——Fia, 210,1. *P. observata (Snara-
pova), L.Cret.(Neocom.), USSR: fa, RV lat;
1b,e, RV int,, LV int.; all 60 (329). [Borp. |
Perissocytheridea Stepnenson, 1938 [*Cytheridea
matsoni StepHENsoN, 1935 [ F=llyocythere KLk,
1939; Hiocythere Harrmann, 1953]. Carapace
small, subpyriform, with nearly straight dorsum,
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convex venter, and broadly rounded anterior; sur-
face with pits and ridges (smooth in lyocythere
variant}; sexual dimorphism strong. Hinge anti-
merodont; marginal areas broad with narrow ter-
minal vestibules and rather widely spaced radial

0281

canals (342, 221). Brackish-water. Mio.-Ree., N.
Am.-S.Am, Fia.  200,2a-d. *P. matsont
(SrerHENSON), Mio., La.; 24, & LV lat, x75:
2be, 2 LV lat, int, X75; 24, § RV int, X75
(all 340). TFic. 206.2¢e-h. P, gibba (K1), Rec.,

Kalyptovalva

Neocyprideis

Fic, 208, Cytherideidae (_Cylheridcinae) (p. 0276-0280).
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Nodophthalmocythere

2a

Ovocytheridea

Cvocytheridea

Ovocytheridec

Fre. 209, Cytherideidae (Cytherideinae) (p. 0280).
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Fic. 210, Cytherideidac (Cytherideinae) (p. 0280-0284).
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Brazil (type species of Hyocythere); 2ef, & LV
lat, § LV lat, X75; 2g.h, & and 9 carapace
dors.,, 75 (all 221)—Fic. 206.2i,;. P. rugata
Swaiy, Rec., Tex.: 2¢, & carapace R; 27, @ LV
lat,, both %75 (35%).

Pseudocytheridea Scunpmrw, 1949 [*¥Cytheridea?
salanyi  Scunemer, 1939]. Carapace clongate,
Cytheridea-like, with distinet eye spot; hinge with
terminal elongate crenulate teeth in RV and
median smooth groove. [Differs from Sehuleridea
in having hinge bar in LV, not RV differs from
Clithroeytheridea in having median hinge element
not crenulate and in presence of eye spot.]. U.
Oligo.-Min., Hung.-Caucasus-Crimea. Fic. 210,
2. P zalanyt (Scanemer), Mio, W. Caucasus;
Zah, RV lat., int., 50 (321). [DBorn.]

Schuleridea Swartz & Swain, 1946 [*S. acuminata)
[ = Aequacytheridea Manperstan, 1947]. Shape
resembling Cytheridea, LV larger than RV, over-
lapping it on all sides, being dorsally somewhat
umbonate: distinet eye-tubercle 1n RV but less
distinet in LV. Surface pitted to smooth, LV hinge
originally described with crenulate terminal sock-
ets and unknown median element but (as figured
for another species by Triesen, 379) shows
straight smooth median furrow, above which 1s an
accommaodation groove; muscle scars in row of 4,
with one in front of middle. Jur., ?L.Cret., Mio.,
N.Am.-Eu. Fig. 202,2a-d. *S. acuminata, Jur.,
La.: 2a, carapace R, X60; 2bed, LV int, cara-
pace dors., X60 (77). Fic. 202,2e. S. haitera-
sensis Swaiv, L.Cret, or Jur., N.Car. (subsurface);
carapace R, X35 (354).

Sphenocytheridea Kery, 1958 [*S. gracilis]. Similar
to Haplocytheridea in lateral outline and hinge
but differs in having raised rim around anterior
(fringed with small spines), ventral and posterior
margins, and in having a distinct anterior vestibule
where radial canals are clustered in groups of 3
or 4. Vertical row of 4 adductor scars and 1 anten-
nal sear. Sexual dimorphism. Foe.fLutet.}, Eu,
(Fr.).—F1c. 210,3. *S. gracdis; 3a, LV lat.; 3b,
RV lat. showing pattern of normal pore canals:
3¢, RV intg all 100 (197). [Howe-REyMENT.]

Vernoniella OrrTLy, 1957 [*V. sequana]. Carapace
triangular to elliptical, smooth or pitted; sexual
dimorphism  strong; margins regular with few
radial canals, RV hinge with terminal cusps
divided 5 or 6 times, between which lies a
smooth to finely crenulated furrow beneath a strong
dorsal wall, LV with terminal notched sockets
separated by strong median bar. Jar., Eu.(Fr.).

Fic. 210,94, *V. sequana, Fr.; da-c, § cara-
pace R, L, dors;; 4d-f; & carapace R, L, dors;
4, & LV int;all x50 (269).

Vetustocytheridea Arostorescu, 1956 [*Cytheridea
( Vetustocytheridea) — guitranconrtensis].  Shaped
and  ornamented like Haplocytheridea but LV
hinge with pronounced thickening of shell wall
below anterior socket. Eoc., Eu.(Fr.). Fra. 210,

Crustacea—Ostracoda

5. *V. guitrancourtensis (AposroLescu), Fr.; 5Sa.b,
carapace L, dors,, X40; 5¢cd, LV int, RV int,
%50 (93).

Subfamily CUNEOCYTHERINAE Mandelstam,
1960

Carapace ovate to subtrapezoidal in side
view and ovate, subquadrate to subrhom-
boidal in dorsal view, rather sturdily con-
structed; surface smooth, pitted, or reticu-
late; of medium size; LV larger than RV,
overlapping it except in front. LV hinge
with furrow below dorsal margin, lower
edge of which is distinctly thickened and
may form knobs at ends, particularly in
front; RV hinge developed as bar, usually
strongest at anterior end; marginal areas
broad, particularly anteriorly, with numer-
ous long radial canals which tend to curve
toward upper and lower margins; muscle
scars in vertical row of 4, with crescent-
shaped antennal scar in front of middle,
usually 2 mandibular scars located near ven-
tral margin, and in some species as many
as 3 additional scars high in carapace. fur.-
Mio.

Cuneocythere Lienenkraus, 1894 [*C. proncata
(=*Bairdia marginata Bosouer, 1852)]. Ovate,
thick-shelled, in dorsal view almost wedge-shaped;
surface pitted to reticulate. Marginal areas broad,
with shallow vestibule and numerous long curved
radial canals; hinge a smooth groove in LV, with
distinct barlike development below the groove,
bar developing a small knob at its anterior end;
muscle scars in vertical row of 4, with a crescent-
shaped antennal scar in front and 2 mandibular
scars near ventral margin (42, 228). FEoc-Mio.,
Eu. Fie, 2114, *C. marginata {BosQuet),
Oligo., Belgy 4a, 9 LV (lectotype) laty 46, 9
RV lat.: 4e, & carapace dors.; 4d, @ LV int;
all X 60 (42).

Archeocuneocythere Manprrsran, 1947 [*A. reni-
Jormis|. Similar to Cuneocythere but LV hinge
groove opening widely toward front and RV hinge
bar widening from knife-edge at back to club-
shaped in front. Anterior marginal canals straight.
[Marine.] Jur.-L.Crer., SW.Asia. Fis. 211,2.
*A. reniformis, M.Jur,, USSR (Kazakhstan); 2a, RV
lat., %35; 25, RV and LV hinge, 64 (237).
[Hows-REYMENT.]

Monsmirabilia ArpostoLescu, 1955 [*Bairdia per-
forata  Bosquer, 1852 (mon Rormer, 1838)
{ =*Monsmirabilia subovata ArostoLescu, 1955,
nom, nov.)|. Somewhat more ovate than Cuneo-
eythere, with smooth to pitted surface; anterior
tooth of LV much more strongly developed, and
with well-developed accommadation groove above
LV hingement (92, 42). FEoe.(Ypres-Barton.),
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Eu. (Fr.-Belg.-Holl.). Fic. 211,1. *M, subovata
(Arostorescu), Led., Belg.; lafb, @ carapace R,
dors.; 1e, @ LV int; Id, & carapace R; all X 60
(42},
Paleomonsmirabilia Arosrovescu, 1956 [*P. pasn-
pera). Differs from Monsmirabilia in  having
obliquely rounded posterior end in side view and
in possession of distinet eye spots. L.Foc., Eu.
(Paris Dasin). Fie. 211,3. *P. paupera; 3ab,
carapace R, L, X28; 3ed, carapace dors, LV
int., X 32 (93).

Subfamily EUCYTHERINAE Puri, 1954

Carapace shaped like that of Cytherideinae
but internal characters quite different.
Hingement lophodont or antimerodont but
some carapaces almost toothless; marginal
areas very broad in front, with vestibule and
relatively few radial canals; muscle scars
usually in oblique row of 4 or more ad-
ductors, in front of which lies a V-shaped
Pantennal scar (287). [ur-Rec.

Eucythere Brapy, 1868 [pro Cyrheropsis Sams, 1866
(non M'Cov, 1849)] [*Cythere declivis Norman,
1865; SD Brapy & Normawn, [88Y]. Carapace
shaped like that of Cytheridea except somewhat

1b

Archeocuneocythere i
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more triangular, males more elongate than fe-
males. Hinge lophodont, formed of interlocking
flanges; marginal areas broad anteriorly where
line of concrescence departs from inner margin,
radial canals few; muscle scars in oblique row of
4 with large heart-shaped or V-shaped scar in
front (divided in some Cretaceous species) (12,
267). U.Cret-Rec., Fu.-N.Atl. Fia. 212,2. *E.
declivis (Norman), Rec., N.Atl; 2a.b, carapace L,
dors., X150 (15). Fia. 213,53, E. triordinis
Scumint, Eoc. (Lutet.), Belg.; LV int., X490 (42).
Euryitycythere Oprrrr, 1959 [*E. subtilis BARTEN-
STEIN & Brawn, 1939]. Carapace mainly triangular
to trapezoidal in side view, with broad anterior
margin, sides slightly inflated  (apart from weak
ventral wing), with narrow peripheral edge: eve
tubercles present; weak, vertical impressed zone
at about mid-length running from dorsal margin
to wing; surface smooth, or with pitlets. Inner
margin and line of concrescence coincident; mar-
ginal zone broad, with numerous threadlike pore
canals (about 50 anterior), partly grouped in 3's;
selvage well developed; LV hinge slightly arched
with angled and broadened furrow, accommaoda-
tion groove above anterior hinge section and RV
with corresponding hinge bar. L.Cret.( Valangin-
Hanteriv.}, Eu.(Ger.-Fr.). Fic. 214, la-c. *FE.

e —

gy gl 3b
Palaeomonsmirabilia

Cuneocythere

Fic. 211. Cytherideidae {Cuneocytherinae) (p. 0284-0285).
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Krithe

Za Eucythere

Fic. 212. Cytherideidae (Eucytherinae, Krithinae) (p. 0285-0289).
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Fic. 213. Cytherideidae (Eucytherinae, Neocvtherideidinae) (p. Q285-0290).
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suhtilis BarTeEnsTEIN & Brano, NW.Ger.: Jab,
LV lat, LV int.; I, carapace dors.; all x50 (96).
Fic. 214,1d-{. E. parisiorem OrrTLI, Fr.

(Paris Dasin); Id-f, carapace R, L, dors, =58
(270). [REYMENT. |

S I
o

Rotundracythere

I'iG. 214, Cytherideidae (Bucytherinae)
(p. 0285-0288).

Crustacea—Ostracoda

Pyrocytheridea Lyvsimova, 1955 [P, pergraphical.
Elongate pear-shaped in side view, front broadly
rounded, rear narrower, with long margins con-
verging; surface smooth, LV hinge with small
anterior curved tooth, straight median furrow,
and small crenulate posterior tooth; RV hinge
with crescent-shaped anterior socket, long straight
median bar, and posterior pitted socket; marginal
areas widest in front, with very few unbranched
radial canals, narrow anterior vestibule sometimes;
muscle scars in vertical row of 4 adductors, with
2 small scars in front. Jur.-L.Cret., USSR, Fia.
214.2. *P, pergraphica, M.Jur.(Callov.), Samar-
skaia Luka; Zab, LV lat, dors., x50; 2ed, BV
int., LV int. (diagrammatic), X70 (230). [Borp-
RevMmEeEnT.]

Rotundracythere ManpeLstanm, [958 [*“Eucythere
rotundata Hornierook, 19527, Carapace short, LV
overlapping RV, with high, obliquely rounded
anterior end, posterior end narrowly rounded ven-
trally, dorsal margin slightly convex; radial pore
canals few in anterior end, rather widely spaced
(although authar reports pore canals tw  be
numerous), vestibule crescent-shaped; LV hinge
with terminal, crenulate sockets and  median
crenulate bar. Foc.-Rec., N.Z. Fi, 214.3. *R.
rotunda (Horwisrook), Rec.; 3a-c, LV (holo-
type) lat., int., dors., X735 (32).

Subfamily KRITHINAE Mandelstam in Bubikan,
1958

Carapace clongate, dorsal margin nearly
straight or weakly convex, ventral margin
usually slightly concave, anterior end round-
ed, posterior usually obliquely truncate and
commonly inturned so as to form a “V7”
when viewed from above; greatest thickness
at or behind middle; surface smooth, Mar-
ginal areas very broad anteriorly, usually
with large anterior vestibule from which
only a moderate number of radial canals
extend; small vestibule commonly present in
posteroventral region; hingement essen-
tially adont, with smooth or partially crenu-
late longitudinal furrow along dorsal mar-
gin of larger valve to receive sharp edge of
opposite valve, reversal of hingement and
valve size not unusual; muscle scars in  ver-
tical row of 4 adductors, in front of which
usually lies a V-or U-shaped antennal scar
and below which 1 or 2 mandibular scars
may occur. U.Cret-Ree.

Krithe Brapy, Crosskiy & Ropertson, 1874 [*Cy-
there [ Cytherideis) bartonensis Jowus, 1857; SD
Drapy & Normay, 1889 [=Ilyobates Sans, 1866
(non  Kraarz, 1858)]. Carapace oblong, with
greatest height at or behind mid-length, anterior
end rounded, posterior obliquely truncate and
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usually inturned, though not in type species; mod-

erately to strongly tumid in dorsal view; surface
smooth, but bearing widely spaced Jarge normal

canals, LV hinge with longitudinal furrow for
reception of sharp dorsal edge of RV (hinge re-
versed in original deseription, based partially on
another species); muscle scars in vertical row of

4 adductors, with usually a U-shaped antennal
scar in front but this may be divided into 2 or
more scars; mandibular scars usually 2 small spots
in front of lower part of row. Dimorphism pro-
nounced, females being shorter and plumper than
males (68, 38, 14). U.Cret.-Rec., Eu.-N.Am.-Asia,

I, 212,1a-d. K. papidlose (Bosguet), Mio,

Fr.(Aquitaine); Jab, & RV mt, @ LV int,

X75; led, & and @ carapace dors, X735 (42).

Fra, 212,1e-g. *K. bartonensis (Jowes), Tef,
& and 2 LV lat; Ig, carapace dors. (Quat.,
Br. L}, X60 (14). Fra. 212,1hi *K. bar-
tonensis (Jones), & and € LV lat. (Belg., Bar-
ton.), X 75 (42).

Parakrithe van pEx Bown, 1958 | Cytheridea (Dolo-
cytheridea) vermunti vaw pex Borp, 1946]. Simi-
lar to Krithe in external form; sexually dimorph-
ous; reversal of overlap, valve size, and hinge-
ment occurs. Hinge similar to that of Krithe but
posterior portion of hinge furrow in larger valve
may show faint crenulation; differs from Krithe
in having shallow anterior vestibule and much 1f
longer radial  canals as a  result. Foc.-Rec.,
W.Indies-Eu,-Ind.O. Fra, 215,01, *P. wvermunti
(van pEN Bowrp), L.Oligo., Trinidad; Jaf, 2
carapace R, dors.; I, & carapace dors; Id-f, &
RV int, @ RV int, @ LV int; all x60 (102).
[Borp.|

Parakrithella Hanar, nom. subst. herein | pro Neo-
cyprideis Hanar, 1959 (mon Arostorescu, 1956)]
[¥Neocyprideis psendadonta Hanar, 1959], Cara-
pace like that of Keizhe but lacks posterior incision
in dorsal view. Marginal area broad; line of con-
crescence close to anterior margin except at antero-
ventral corner where it is suddenly close to inner
margin; radial pore canals bifurcated; LV hinge
with longitudinal bar that fits groove in RV and
has a faint crenulation along posterior one-fourth,
Ree., E.Asia. Fra. 215,2. *P. psendadonta, Rec.,
Japan; 2a-c, RV lat, RV int, LV int., 90 (28).
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Subfamily NEOCYTHERIDEIDINAE Puri, 1957

[rom. subse. Purt, 1957 (pro Cytherideisinae Puei, 1952,

=Cytherideidinae, mom. correct. SYLVESTER-BRADLIY & HARD-

s, 1953, invalid because Cyrheriders Jones, 1856, is junier

synonym of Cypridea Bosguer, 1852] [Inchudes Pontocytheri-
niac ManpeLsTant, 1960]

Carapace externally shaped like that of
Cytherideinae but in many genera more
elongate, smooth, pitted, weakly to strongly
reticulate, or even noded. Hinge generally
lophodont, with terminal smooth sockets in Parakrithella
LV, separated by a smooth median bar; mar-
ginai areas variable in width, commnnly Fig, 215, Cytherideidae (Krithinae) (p. 0289).
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with vestibule at one or both ends; muscle
scars in vertical row of 4 adductors, with 1
or 2 antennal scars and 1 or 2 mandibular
scars in front. Jur.-Rec.

Neocytherideis Puri, 1952 [*N. elongatus Puri,
1952 (=*Cytherideis subulata var. fasciata Brapy
& Romerrson, 1874)] [=Saknia Puri, 1952].
Carapace like that of Cushmanidea but anterior
end narrower. Duplicature narrow, with large
anterior  vestibule: radial canals short, straight,
widely spaced, few:; muscle scars in vertical row
of 4, with 6 additional scars in front and above
row; hinge weakly lophodont. Mio.-Ree., Eu.
Fic. 213,9a. *N. subulata fasciata, Rec., Eng.; RV
int., x45 (285). Fic. 2134b.c. N. linearis
(RoemEr), Mio., Fr.(Aquitaine); 46,c, carapace R,
dors., X75 (42).

Aparchitocythere Swain & Prrersoy, 1952 [*4,
typica |. Ovate to subquadrate in outline, LV Jarger
than RV; surface smooth except for normal canals.
RV hinge with elongate terminal teeth formed by
edge of shell, furrow along median part of dorsal
margin, dentition not crenulate. fur., N.Am.
Fia. 216,3. *4. #ypica, U.Jur.(Sundance), Wyo.;
3ab, 9 carapace L, dors,, X45; 3¢, & LV int,
%45 (358).

Aulocytheridea Howe, 1951 [*4. margodentatal.
Carapace very solid, like Cytheridea in shape. RV
hinge with smooth clongate teeth at ends and
furrow below middle of dorsal margin, LV with
terminal elongate sockets and straight bar between,
separated from dorsal margin by accommodation
groove; hinge elements smooth; marginal areas
regular, with numerous radial canals; muscle scars
in vertical row of 4 adductors, with heart-shaped
antennal scar in front of top of row and one
mandibular scar in front of base of row, 2nd
obliquely below and behind near ventral margin
(32). Eoc., N.Am. Fic. 216,2a,b. *A. marge-
dentata, UFEoc.,, Fla; 2ab, LV lat, int, x50
{Howe, n).

Copytus Skocserra, 1939 [*C. ealignda|. Elongate,
low, with dorsal edge straighter than i Cush-
mantdea! no sexual dimorphism. Hinge seeming-
Iy without teeth; large vestibule at each end, bor-
dered by moderate number of simple radial canals:
muscle scars 4, in group near middle, and single
scar in front, Kee,, Antarct, Fre. 2133, *¢.
calipnla; 3ab, carapace L, dors,, ®37.5 (332).

Cushmanidea Braxy, 1933 [*Cytheridea seminiida

Cusuman, 1906] [=Cytherideis Avcrr. (non
Jowges, 1836); PSaceandus Neviant, 1928 (non
Gosse, 1851); Pontecythere Dupowsky, [1939:

Hemicytherideis Rucaiert, 1952]. Carapace elon-
gate ovate, highest and thickest behind middle;
surface smooth or reticulate, with pattern tending
to parallel margins, Hinge lophodont, LV with
elongate terminal  sockets and median
projecting: lange or bar which may show faint
crenulation; anterior with serrate vestibule in

smooth
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which several radial canals are developed from
each serration; muscle scars in vertical row of 4,
with one large antennal scar in front and 2 mandi-
bular scars obliquely set in front and below the
row (99, 134). Eoc.-Rec., N.Am.-Eu. B, 213
la-e. *C. seminuda {Custiman), Rec., W.AtL (off
RIL); fab, RV lat, int, X45; Ie, LV int, X45;
Id, carapace dors,, X45; le, LV hinge, X110
(Howe, n). Fic. 213,1f+. C. grosjeani (KE17),
Eoc.(Lutet.), Belg.; 1fg, RV lat, int.; 14, LV lat.;
1, carapace dors.; all X75 (42).

Cytherissa Sams, 1925 [*Cythere lacustris Sars,
1863] |=dAlexandrella Scawrver, 1939 (non
Cuevreux, 1911, nee Tonvom, 1926)]. Shape of
carapace variable but generally resembling Cy-
theridea, 1n some species more rectangular both 1n
lateral and end views. Hinge with terminal non-
crenulate blades, weak: marginal areas narrow,
with radial canals arranged in groups of 4, muscle
scars as in Cytheridea (18, 68, 220). ?O0lgo.
(Belg.)-Ree.(En.-Asia), recorded in glacial lakes
of Scot., Norway, Swed., Sib.(Baikal ). I, 213,
2. *C. lacustris (Sars), Rec,, Norway; 2a,b, cara-
pace L, dors., X60 (314).

Hulingsina Puri, 1958 [*H. fuberculata). Shaped
externally like Cushmanidea but with reticulate
or papillate surface. Internal characters similar, but
shell heavier, with strong development of selvage,
particularly in RV where flange groove is wvery
wide at posteroventral corner; other internal fea-
tures as in Cushmanidea. Mio.-Ree., N Am.
Fic. 217,1. *H. tuberculata, Rec,, Gulf Mexico;
lab, LV lat., int; le,d, RV lat, int.; le, carapace
dors.; all 60 (291).

Paracyprideis Kuie, 1929 [*Cytheridea [ennica
Hirscamanw, 1909, Carapace hike that of Cytheri-
dea 1n shape but hinge teeth of RV and median
bar of LV not crenulate; surface smooth except
for large normal canals, which in fossil forms are
stevelike: large vestibule in front part of interior
with few short radial canals diverging from it:
muscle scars in vertical row of 4, with usually 2
antennal scars in front of upper end of row, onc
scar being larger than the other; mandibular scars
obliquely  below, and additional scars higher in
carapace (215, 171). L.Cret.-Rec:, Eu.-N.Am,
Fio. 216,0abh. *P. fennica (Himscanmann), Rec..
Baltic; lab, @ RV int, @ LV lat, %45 (171).
——FiG. 216,1c-¢. P. ravefistulosa (LIENENKLAUS),
Oligo.(Rupel.), Belg.; Ted, & RV lat, RV int,
®75; e, & LV int, X75 (42).

Family CYTHERISSINELLIDAE
Kashevarova, 1958

[mom. transt. vaw piw Bowp, herein (ex Cytherissinellin
Kasmevarova, 1958) {actributed by Kassevanova to 5
ok, 1956, but seemingly in errord] [Materials for this {fam
ily prepared by W. AL van pew Bowp, Louisiana State Uni
versity, and R. A, Revsmewt, University of Stockholm |

Elongate suboblong, dorsal  margin
straight, anterior and posterior ends round-

ac




Podocopida—Podocopina—Cytheracea

Paracyprideis

Aparchitocythere

Fic, 216, Cytherideidae (Neocytherideidinae) (p. 0290).

ed, with faint to distinct narrow sulcus ex-
tending straight downward from mid-dorsal
region; surface reticulate and may bear in-
conspicuous longitudinal ribs. L.Frias.
Cytherissinella Scuxrmer, 1956 [*C, ekrajantzi].
Elongate trapezoudal, length twice height, inflation
variable. LV overlapping RV all around but Jeast
strongly along straight dorsal margin, ventral mar-
gin straight to faintly concave, both margins con-
verging slightly backward; anterior and posterior
ends broadly rounded; ornament irregular, com-
posed of reticulations and a flexed, Jongitudinal,
lateral rib running from dorsal third of anterior
margin to posterior third of side. LV hinge with
terminal subsockets united by sharp, smooth bar.
[Brackish water.] [.Trias., USSR(Emba Region).
Fio. 218,01, *C. okrajantzi; lab, carapace R,
dors., 64 (30).
Lutkevichinella Scunemer, 1956 [*L. bruttanae).
Carapace rather small, oblong, with greatest height

in posterior hall; dorsal margin straight, ventral
margin feebly convex, Anterior and posterior mar-
wins rounded: midpoint of anterior shightly lower
than that of posterior or of equal height. Surface
ornamented with roughly concentric reticulations;
central sulcus running from middle of dorsal mar-
gin vertically to below middle of valve. Hinge ele-
ments thin: LV hinge with bar terminating in
shallow  depressions, RV complementary, with
feeble anterior and posterior swellings. L.Trias.,
USSR(Emba Region). Fic. 2182, *L. brui-
tanae; 2a-d, carapace R, dors., RV and LV hinge,

%64 (50).

Family CYTHERURIDAE G. W. Miiller,
1894

[mom. eransi. Revmewt, herein {ex Cytherurinae G.W . MonL-
LeR, 18%| [ =Cytheropterione Flanar, 1957] [Materials for
this family prepared by R. A, Reysment, University of Stock-
bolm, with assistance on some gencra by H. V. Hows,
Louisiana State University, and Tersvro Haxar, University of
Tokve]  [Includes  Procytheropterinae,  Paracytherideinae,
Eacytheroprerinae Masprrstan, 1960




Hulingsina

Fic. 217. Cytherideidae (Neocytherideidinae)
(p. 0290).

Characterized in many genera by small
size, presence of caudal processes and flat-
tening of venter, and by occurrence of ven-
trolateral wing processes in some; surface
mostly well ornamented, RV generally
slightly larger than LV, especially along dor-
sal margin. Hinge modified entomodont (as
defined by TrieeeL), typically developed in
Cytheropteron, which shows crenulated fur-
row between terminal teeth of protodont
valve but altered in Cytherura and allied
genera by thickening of both ends of hinge
bar to form protodont sequence of tooth,
socket, median furrow; and socket tooth;
eyes present or absent; marginal zones com-
monly wide, in some genera extending from
posterior end far into shell, with small mar-
ginal niches in some species; 4 vertically ar-
ranged adductor muscle scars and 1 or 2
scars in [ront. Sexual dimorphism strong
in some genera but hardly discernible in
others. [ Marine and brackish-water environ-
ments. | U.fur-Rec,

Cytherura Sars, 1866 [*Cythere gibba O.F Miniir,
1785]. Carapace small, bilamellar, anterior mar-
gin broadly rounded but pointed in dorsal view,
widening  backward  strongly, posterior margin
usually with subdorsal caudal process; RV aver-
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hanging LV along dorsal margin; ornament vari-
able, irregularly ribbed, reticulate, or punctate;
eyes present in living forms; eye tubercles very
feeble if developed; males commonly more in-
flated in dorsal view than females (owing to the
bulky copulative organs). Adductor muscle scars
in vertical row of 4, with another scar in front
of most dorsal and 2 irregular scars in front of
this one; 2 elongated mandibular scars at antero-
ventral angle; anterior and posterior parts of zone
of concrescence extremely broad, internal margin
and line of concrescence maostly coincident; radial
pore canals few, unbranched, long, thin; normal
pore canals open; RV hinge with 2 terminal
smooth or weakly notched teeth, united by furrow
that widens terminally, where it also becomes
deeper. Larval forms slightly different, large in-
stars having lower caudal process. Sexual di-
meorphism relatively strong. [Marine and brackish-
water. ] Cret.-Ree., cosmop. Fic. 219,2, 220,4.
*C. gtbba (O F.MiiLLEr), Rec., Holl., Kijkduin;
219,2ap, & carapace R, L, X60; 220,42, @ cara-
pace dors., X 83; 22045, & LV int, X130 (88,
by permission Mouton & Co., The Hague).
Cytheropteron Sars, 1866 [*Cythere latissima Non-
man, 1865 (=C. convexum Sars, 1866)]
{=Aversovalve Hornieroox, 1952, Carapace bi-
lamellar, in lateral view roughly oveid, with
oblique caudal process that points obliquely up-
ward (commonly drawn out strongly) and pointed
ventrolateral winglike processes, which may be
feebly developed; RV slightly larger than LV,
overlapping it distinctly along hinge length; sur-
face smooth or ornamented; no eye tubercles. In-
ner margin and line of concrescence coincident,
apart from presence of narrow vestibule at front
middle: RV hinge with terminal notched tooth
plates united by crenulated furrow; marginal pore
canals few, separated widely, undivided, some
grouped in 2's and 3%s; normal pore canals open;
4 subvertically arranged, elongated adductor mus-
cle scars with V-shaped scar in front of dorsal
end of adductor row, and small round scar 1nside
V. Sexual dimorphism present but not pronounced.
U Jur.-Ree., cosmop. Fic. 219,ia, 220,5. *C.
latissimmm (Norman), Ree., Holl., Kijkduin; 219,
la, LV lat., X 60; 220,526, RV int., dors., X115,
100 (88, by permission of Mouton & Co., The
Hague). Frc. 219,1b-g, C. awreum (Horwi-
srook ), Rec, NZ, (type species of Aversolvalva);
1b-d, LV lat., dors., int.; le-g, RV lat., dors., int.;
all X 75 (32).

Eocytheropteron AvLexanper, 1933 [*Cytheropteron
bilobatum Avexanper, 1929]. Carapace subtrape-
zoidal in side view, egg-shaped in dorsal view,
provided with short caudal process; LV over-
hanging RV strongly along dorsal margin, ven-
trally swollen, without side wings. LV hinge with
longitudinal crenulated terminal sockets and feebly
crenulated ridge between; marginal pore canals
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few, straight, some branched. L.Cret.-Eoc., N.Am,

Fic. 2199, *E. &lobatum (ALExanpEr), L.
Cret.{Washita), Tex.; %, carapace R, X70; 9b¢,
LV and RV hinge margins, » 100 (89).
Eucytherura G.W.MUrLer, 1894 [*Cythere com-
plexa Brapy, 1867; S Avrxanper, 1936], Cara-
pace small, subrhombic to quadrate in side view,
inflated, thin-walled; anterior margin  broadly
rounded, posterior margin with caudal process in
dorsal half; surface tuberculate or reticulate; eye
tubercle present. Adductor muscle scars 4 in ver-
tical row and another dorsally situated; line of
conerescence and inner margin usually coincident,
zone of concrescence broad, with a few straight,
simple canals, normal pore canals numerous; hinge
of same type as in Cytherara. Sexual dimorphism
slightly reflected by carapace features. Cret.-Rec.,
N.Am.-Eu. Fic. 2194, 220,1. *E. complexa
(Brapy), Rec, Medit.(Gulf of Naples); 2194,
LV lat., X80 (401); 220,146, carapace L, dors.,
®K 150 (53).

Hemicytherura Evorson, 1941 [*Cythere cellulosa
Norman, 1865]. Carapace like that of Cytherura,
RV clearly overhanging LV along dorsal margin;
ornament of pits or coarse reticulations; eye
tubercles present. Adductor muscle scars 4 in
vertical row, 1 anterior to them; zone of con-
crescence broad anteriorly, narrow backward, tri-
angular anteromarginal niche (if developed), niche
in posteroventral section; marginal pore canals
simple, few, anterior ones grouped in 3 bundles;
RV hinge with 2 terminal twoth plates and in-
tervening furrow, Males longer than females. Plio.-
Ree., N.Eu.-S.Eu——Fic. 219,3, 220,6. *H. cellu-
losa (Normaw), Rec., Holl; 219346, LV lat,
RV lat, X60; 220,6a, carapace long. sec., X 85;
220,65, RV int, X150 (88, by permission of
Mouton & Co., The Hague). Fis. 2197, H.
clathrata (Sars), Rec., N.Atl; 74,6, RV lat, cara-
pace dors., X 60 (88, by permission of Mouton &
Co.).

Howeina Hawar, 1957 [*H. camptocytheroideal.
Large, ovate: posterior caudal process indistinct;
ventral surface with slight trace of winglike ridges.
Hinge like that of Cytherura but anterior tooth of
RV large and elongate; inner margin with modi-
fied S-shape along posterior margin; eye spot in-
distinet. Plio., E.Asia(Japan). Fis. 221,1. *H.
camptocytheroidea; 1a, RV lat., 90 (Hanai, n};
16, LV int., RV int., 90 (27). [Hawar]

Kangarina CorverL & Fievrps, 1937 [*K. guellita].
Carapace small, thick-walled, with subdorsal cau-
dal process, strong ventral and dorsal ribs with
additional lateral ribs, interspaces being pitted.
Zone of concrescence broad, line of concrescence
and 1inner margin separated; RV hinge with
notched terminal tooth plates and notched median
furrow. Mio., C.Am.(Panama). Fic. 219,5. *K.
quellita, MMio.(Gatun F.), Panama C.Z.; Sa-c,
RV lat, dors., int., X100 (126).

Cytherissinella
Fre. 218, Cytherissinellidae (p. 0291).

Kobayashiina Hawar, 1957 [*K. Ayalinosa|. Fragile
nearly transparent with sharp-pointed alae, caudal
process turned downward, Hinge intermediate be-
tween Paijenborchella and Cytheropteron; in RV,
anterior tooth bilobate, with steplike projection
just below it; median furrow arched and finely
crenulate in anterior half, straight and coarsely
crenulate in posterior half, and with shallow de-
pression at anterior termination; posterior tooth
consisting of single row of elongate knoblike
teeth. Other characters similar to Cytheropteron.
Plio., E.Asia(Japan). Fre. 2221, *K. hyali-
nosa; 1a, RV lat, X 90 (Hanai, n); Tb,e, RV int.,
LV int, X 90 (27). [Havar]
Mehesella Revment, 1960 [*M. palecbiafrensis)
[=Budata Miénes, 1941 (non Werrs, 1933)].
Subequivalved, LV usually overlapping RV slightly
along dorsal margin, particularly posterodorsally
but RV may overlap LV, ventral region tending
to be much swollen; posterior margin drawn out
into blunt caudal process; surface with numerous
notched longitudinal riblets and/or reticulations,
posterior  half of ventral margin may be com-
pressed into low but sharp keel; eye spot present,
sometimes only discernible from inside. LV hinge
with notched terminal sockets and fine uniting
crenulated bar (in Eocene species anterior termi-
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nation of bar may be thickened to form promi- simple pore canals; inner margin and line of con-
nent tooth); moderately broad anterior and pos- crescence coincident; adductor muscle field com-
terior marginal zones with 10 or 11 slightly flexed posed of vertical row of 4 spots, also a dorsal field

Cytherura

9¢c Eocytheropteron 10b Orthonotacythere

Fig, 219, Cytheruridae (p. 0292-0299).
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Eucytherura

Cytheropteron Hemicytherura

Fic. 220, Cytheruridae (p. 0292-0299).



Howeina

Fia. 221. Cytheruridae (p. 0293).

of 3 or 4 spots, and 2 antennal spots. Sexual di-
morphism slightly reflected in morphology of cara-
pace. U.Cret.(U. Maastricht.)-Oligo., Eu.(Hung.)-
W.ALr. (Nigeria). Fie. 223,3. M. biafrensis,
Maastricht., W.Nigeria; 3a, carapace R, X 60; 3b-d,
LV lat., dors., vent, X60 (293). Frc. 224,1.
*M. paleobiafrensis; la,b, carapace L, dors., X85;
le, RV ant, pore canals, X135 (293).

Metacytheropteron Ogrrry, 1957 [*M. elegans].
More or less almond-shaped, like Cythermra but
LV overlapping RV, elongated, especially along
dorsal margin, as in Eoeytheropteron; anterior end
broadly rounded, with ventral part of this margin
more sharply rounded than dorsal, posterior end
bluntly pointed; weak eye tubercle. Inner margin
coincident with line of concrescence, surface reticu-
late and bearing longitudinal ribs, marginal pore
canals radial and simple, straight, few; hinge like
that of Cytheropteron. Slight sexual dimorphism.
U.Jur.-L.Cret., Eu. I, 2196, *M. elegans,
U.Jur.{Kimm.), Fr.; 6a-, & carapace R show-
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ing dorsal overlap and eye tubercles, @ carapace
L, & dors., all 350 (269).

Microcytherura G.W.MoLLir, 1894 [*M. migre-
scens|. Subquadrate in side view, egg-shaped in
dorsal view, fragile, bilamellar; RV slightly larger
than LV, overhanging it along dorsal margin;
posterior caudal process weakly developed. LV
hinge with weakly crenulated anterior furrow,
smooth median bar, widened at its extremities,
and posterior crenulated furrow with indistinct
posterior termination; internal margin and line
of concrescence coincident, marginal pore canals
few, straight, simple, although some may branch;
normal pore canals numerous, with sieve structure
in outer opening: oblique row of 4 adductor scars
and 2 anterodorsally located scars, 2 mandibular
scars. Sexual dimorphism discernible. Pleist. (incl.
Ree.), Eu (Holl.-Traly). Fic. 220,3. *M. nigre-
scens, Rec., Holl.; 3ab, carapace L, dors., X130
(53).

Orthonetacythere Avexanper, 1933 [*Cytheridea?

hannat IskaELskY, 1929] [=Cytheropterina Man-

Kobayashiina

Fic. 222. Cytheruridae (p. 0293).
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peLsTan, 1956]. Subquadrangular, dorsal margin
almost straight, ventral margin parallel to it, pos-
terodorsal caudal extension present, greatest wicdth
ventral; surface with knobs and reticulations. Ad-
ductor muscle scars in vertical row of 4; mar-
ginal pore canals few, simple, straight, RV hinge
with notched terminal tooth plates separated by
strangly crenulated furrow. fur.-Rec., N.Am.
Fic. 219,10, *0. hannai (Isearisky), Cret., Tex.,
Ark.; 10ab, LV hinge, RV hinge, 100 (89).
Fic. 225,1. O. vegranda (MaNpeLsTaM), Cret,,
USSR (Ukraine) (type species of Cytheropterina);
la-¢, carapace R, RV and LV hinge, %94 (50).

Otocythere TrieerL & Kuivcier, 1959 [*0. cal-
losa]. Shape in side wview resembling that of
human ear, small; LV slightly larger than RV,
overhanging it along dorsal margin and upper
part of broadly rounded anterior margin, greatest
height in front of middle, posterior extremity

Paijenborchellina

0297

drawn out in short caudal process, deepened by
small furrow on both valves, so that unclosed pos-
terior end looks like a pipe; dorsal outhne of in-
ferred  females inflated in LV and  thereafter
straight, ventral margin convex, overhung by
ventral inflation; surface with coarse folds and
tubereles;  strong  adductor muscle  twbercle in
front of middle, bounded anteriorly and pos-
teriorly by broad submarginal folds; no eye struc-
tures present. Inner margin and line of con-
crescence  coincident, approximately  parallel  to
outer margin; zone of concrescence rather narrow,
marginal pore canals few, well spaced, straight,
unbranched, submarginal canals lacking but a few
sublateral canals occur, beginning proximally from
line of concrescence and cutting marginal fields
obliquely outside zone of concrescence; RV hinge
with low terminal tooth plates, each with 6 to 9
toothlets, and intervening notched median furrow

il

Mehesella

Fia. 223. Cytheruridae (p. 0293-0300).
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4e Paijenborchellina Semicytherura

Fic. 224. Cytheruridae (p. 0293-0300).
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(this element shorter than terminal hinge elements
in females and shorter than posterior tooth plate
in males), [Marine.] L.Jur.-M.Jur., Eu. Fic.
2231, 224,3. *O, callosa, L.Jur., Ger.(Niedersach-
sen); 223,1a-c, @ carapace R, dors., vent., X 80;
223,14, & LV lat, X80; 224, 3ab, & and 9
RV hinge dors.,, X155, %160; 224,3¢d, 9 LV
int., § RV int, showing hinge, X150; 224,3e,
2 LV int. ant. margin showing radial pore canals,
X240 (382).

Paijenborchellina Kuznersova, 1957 [*P. excelens).
Carapace rather small, pear-shaped, with strongly
produced caudal process, valves subequal bur LV
generally slightly larger than RV; ventral area
gently rounded, on ecach valve bearing sharp rib
that runs to base of posterior caudal projection and
even onto it; weakly impressed zone from dorsal
margin to middle of side; anterior margin fairly
broad, provided with narrow outer lip through
which canals do not penetrate, inner margin and
line of concrescence coincident; anterior marginal
pore canals few, straight, with 3 radially arranged
canals in caudal process; selvage well developed,
located near outer margin; RV hinge with anterior
and posterior tooth plates and crenulated median
furrow; eye spots feeble; muscle field and di-
morphism unknown. Surface with small pits and
weak ribs or reticulations., L.Cret.( Neocom.)-Eoc.,
Fu. (USSR )-W.Afr.(Nigeria). Fig, 2234, 224,
4. P. ijuensis Revment, Eoe,, W.Nigeria; 2234,
LV lat., x125; 224 4a, LV dors,, x83; 224,45,
hinge LV and RV, X 133; 224, 4d.e, RV int., ant.
and post,, pore canals, X430 (Reyment, n).

Paracytheridea G.W.MuLLer, 1894 [*P. depressa

=*Cytheropteron bovettensis Secuenza, 1880} |
[ ?=Mooreina HarvLTon, 1935]. Carapace stout,
very much broadened, with rounded anterior and
pointed posterior extremities, backwardly directed
aliform ridge and sundry swellings on either side.
Hinge weak, with faint indications of sockets in
lefe valve, hinge margin or crenulate bar between
them; radial canals slender, thickened near middle
53, 54, 327). ?Penn., U.Cret.-Ree., Eu.-N.Am.
Fic. 206,1a-d. *P. bovettensis (Secuenza), Rec,
Italy; fa,b, carapace L and vent., X 60 (54); Icd,
carapace L and dors, X735, X110 (53). Fra.
206, 1e-h. P. brusselensis Ky, Boc,(Lutet.), Belg.;
le, LV ext, X75; 1fg, carapace dors., vent.,
X 75; 1A, RV int, X115 (all 42). [Howe.]

Paracytheropteron Ruccirri, 1952 [*Cytheropreron
calcaratum  Secuenza, 1880, —Paracytheridea
{ Paracytheropteron) calearate (Secuenza) Ruc-
cieri, 1952]. Shape of carapace intermediate be-
tween that of Paracytheridea and Cvthernra but
with a cytheropteronoid hinge, Provided with
moderately  well-developed eyve tubercles. Pore
canals straight, unbranched, few in number, in
posterior part confined to the caudal process. In-
ner margin and line of concrescence coincident or
almost so. Adductor muscle field compased of a

Tc

Orthonotacythere
Fic. 225. Cytheruridae (p. 0296-0297).

slightly inclined vertical row of four elongated
spots and larger spot on top of row. At a dis-
tance anterior to the dorsalmost thereof a
V-shaped spot and posteroventral from it a round-
ish spot. An elongated antennal spot occurs and
there is a dispersed dorsal muscular field. Sur-
face ornament of fine, large reticulations. Sexual
dimorphism. Mio.-Rec., Eu. Fie. 220.2, 224.2.
*P. calcaratum (Secvesza), Pleist., Traly; 2202,
RV int, X70; 224,2a,6, LV lat, dors,, X100
(all 301).

Procytheropteron Lyusivova, 1955 [*P. obesum .
Carapace shaped like that of Eocytheropteron and
Mehesella but with even more pronounced caudal
process, LV overlapping RV, ventral margin
strongly convex, dorsal less strongly convex; sur-
face with minute pits and feeble ribs. Normal pore
canals possibly provided with sieve openings: zone
of concrescence narrow, with numerous straight
pore canals; RV hinge with terminal teeth (each
with 5 notches) and median furrow, LV hinge
complementary; muscle field  reported w  be
cytherid in type. [Lyveimova (1955) ascribed
genus to Manperstasm, designating P, afesum
Lyusimova, n. sp., as type. Manperstanm {(1956)
published Procytheropteron as new genus of his
own, designating Cythere punctatula var. virginea
Jowes, 1849, as type; neither of these actions is
valid.]  [Marine.]  UJur.(Volg.) - U. Cret. { Mau-
stricht.),  Eu.(USSR-Eng.)-Asia-N.Am. Fra.
2198, *P. obesum, UJur.(Volg.), USSR; 8ab,
LV lat., dors,, 43 (230). Fic. 224,5. P.
wirgineum  (Jongs), U.Cret.(Campan.), USSR
(Emba); Sa,b, LV and RV hinge, %62 (50).
Semicytherura Wacner, 1957 [*Cythere nigrescens
Bairp, 1838]. Carapace bilamellar, fragile, surface
smooth or distinetly ornamented, RV slightly larger
than LV, overhanging it along dorsal margin: with
distinet caudal process. LV hinge with notched
elongated anterior pit that is indistinctly ter-
minated in front, short bar terminally thickened
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and crenulated but with middle smooth, notched
elongated posterior pit indistinetly terminated at
rear; zone of concrescence broad, particularly in
posterior part where it extends forward into cara-
pace, in some rather far; line of concrescence and
inner margin coincident; normal pore canals open,
fews marginal pore canals few, long, commonly

Donnaldsoncythere

Fro. 226. Entocytheridae (p. Q300).

Crustacea—Ostracoda

grouped, some divided; 4 vertically arranged ad-
ductor scars with a group of 3 scars in front, single
mandibular scar. Sexual dimorphism pronounced.
Pleist.(incl. Ree.), N.Eu. Fic. 223,2ab; 2246,
*S. migrescens (Bamrn), Rec., NE.Atl.; 223,2a,b, @
RV lat, @ LV lat, x80; 224,64, © LV int.,
X 2205 224,66, carapace long, sec., 3125 (88, by
permission of Mouton & Co., The Hague). Fic.
2232¢c,d. S. acuticostata (Sars), Rec., NE.Atl;
2¢,d, RV lat., LV lat., X 60 (88, by permission of
Mouton & Co., The Hague).

Family ENTOCYTHERIDAE Hoff, 1942

wom, transl. Howy, herein (ex Entocvtberinae Horr, 1942) |
Materials for this family prepared by H, V. Hows, Louisiana
State University]

Shell reniform to elliptical, thin, chitinous,
laterally compressed, valves nearly equal,
surface without protuberances or papillae,
but in some species with slight sculpturing
and a few hairs, [Commensal or subterran-
ean.| Rec., N.Am.-Eu.-Afr.

Entocythere Marsuarr, 1903 [*F. cambaria]. Com-
mensal or subterranean. Ree., N.Am.

E. (Entocythere). Second antenna of 9 with 3
distal claws. Commensal on cravfish. Ree., N.Am.
E. (Cytherites) Sars, 1926 [*C. insignipes). Sec-
ond antenna of @ with 2 distal claws. Com-
mensal on crayfish. Ree., N.Am. Fic. 226,1.
YE. (C.) dnsigmipes; lab, carapace L, dors,,
100 (315).

E. (Donnaldsoncythere) Rioya, 1942 [*Entocy-
there donnaldsonensis Kuie, 1938]. Like E.
{ Cytherites) but differs in terminal portion of &
antenna. [Subterranean.] Ree.,, N.Am. Fia.
226,2. *E. (D.) donnaldsonensis; 2ab, © and &
LV lat; 2¢d, @ and & carapace dors., X100
(220).

Sphacromicola Pamis, 1916 [*S. topsenti]. Distal

podomere of mandibular palp in most species

spatulate in shape; respiratory plate of maxilla
wanting and masticatory lobes  vestigial;  penis
with shortened base. Commensals of Tsopoda and

Amphipoda, Ree., $Eu.-Afr.-N.Am.(Mexico).

Family HEMICYTHERIDAE Puri, 1953

[mom. transl, Hows, herein (ex Hemicytherinae Puri, 1953) )

[ Materials for this famnily prepared by H, V. Howe, Louisiana

State University, with contribution on seme genera by W, A,

vaN pEN Bowp, Louisiang State University, and K. A. Ruv-
mENT, University of Stockholm]

Carapace ovate, subrectangular, or some-
what almond-shaped, broadly and obliquely
rounded in front, somewhat truncate be-
hind, with angulation at or above junction
with ventral margin, in some genera (e.g.,
Urocythere, Caudites, Nephokirkos) with
angulation produced into true caudal proc-
ess; usually somewhat concave above angu-
lation; surface smooth, pitted, reticulate, or
longitudinally ribbed, with low keel com-
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monly present near ventral margin. Hinge
merodont in young but holamphidont in
adults, except for Nereina which remains
merodont in adult stage and is tentatively
placed here because of its shape, marginal

area, and muscle scars. Marginal areas with
numerous radial canals, 25 to 80 in anterior
region, line of concrescence tending to coin-
cide with inner margin; muscle scars in
vertical row of 4 (median scars divided dif-

Fig. 227. Hemicytheridae (p. ©302-0306).
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ferently in various genera) with either 2 or 3
(mandibular-antennal) scars obliquely in
front of upper part of vertical row (ad-
ductors). Eoc.-Ree.

Hemicythere Sams, 1925 [*Cythere villosa Saws,
1866; S Epwarps, 1944] [?=Eucytherers KLk,
1940 ( partim)]. Carapace plump, subrectangular
with rather concave posterodorsal margin; surface
pitted or reticulate. Hinge holamphidont, heavy;
marginal arcas with numerous radial canals;
muscle scars in vertical row of 4 (next to top ele-
ment patred) and 2 antennal scars obliquely in
front (68, 143, 222, 300). Eoc.-Rec., cosmop.
Vi, 227,4. *H. wvillosa (Sars), Rec., NE.Atl

(Norway-Swed.); 4a-d, carapace R, L, dors., vent.,
w 80: 4e, muscle scars, X180 (Sylvester-Bradley,
n).

Urocythere

Crustacea—Ostracoda

Aurila PorornY, 1955 [pro Awris Neviawi, 1928
(non Srix, 1827)] [*Cythere convexa Bamp, 1850
(=*Cythere punctata MinsTER, 1830} ]. Carapace
almond-shaped, rounded in front, pointed behind;
surface pitted, eye tubercles distinct. Hinge hol-
amphidont; adductor muscle scars variable, oblique
row of 3 antennal scars in front. Plio.-Ree., Eu.

Fie. 227,0ab, 2301, *A. convexa (Bamp),

Rec., Eng.; 227,4a,b, RV lat, LV lat, x40; 230,
la, RV int., X 100; 230,18, hinge, dors., 45 (all

88, by permission, Mouton & Co., The Hague).

Fii. 228,2a. *A. punctata (Munsrer), Plio.,
Fr, (Perpignan); LV Jat., X 60 (42). Fic. 228,
2be. A. ceatricosa (Rruss), Plio., Fr.(Perpignan);
2b,e, LV lat, int, x60, x75 (42).

Caudites CoryeLL & Fieips, 1937 [*C. medialis].
Carapace small, clongate, thick-shelled, more com-
pressed than Hemieythere, anterior end rounded,

Fia. 228. Hemicytheridae (p. ©302-0306).
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with thickened rim, posterior attenuated  and
posteroventral corner produced; surface with one
or more longitudinal ribs and commonly a trans-
verse rib extending downward from posterocardi-
nal angle. Hinge as in Hemicythere, Foc.-Rec., N.

2d

Hemicytheria

3a Tyrrhenocythere

0303

A Fig, 228, 1a,b. *C. medialis, Mio., Pana-
ma; fap, RV lat, int, ¥60 (126).—Fic. 22K,
le. €. jacksonvillensis Swary, M.Eoc, N.Car.;
1e, RV lac, > 80 (353).

Elofsonella Poxornv, 1955 [pro Paracythereis Evos-

Urocythereis

Fic. 229. Hemicytheridae (p. Q304-0306).
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Aurila
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[

Heterocythereis 2a

Fic. 230. Hemieytheridae (p. 0302-0304).

son, 1941 (mon Divacuavx, [928; nec Junvinos,
1936) ] [*Cythere concinna Jowxis, 1857]. Cara-
'[]{I[_'L’ l’Jb!(l”g‘ |Iig]1{_‘$t at {I[“,L'T'i\’ir (_'(H‘(]Il]'l'ri] :H]glt‘.
dorsal and ventral margins straight, converging,
]Jc:stcrior cnd truncate; surf.elcc uneven, with mar-
rimaround  anterior  and  ventral  edges.
Hinge holamphidont;  radial  canals
muscle scars in vertical row of 4 (with 2 middle
ones paired) and 3 antennal scars forming oblique
row in front (38). Pleist.-Ree.,, Eu. Fie.
229.1. *E. concinna (Joxes), Rec., Swed.; fab, §
LY ext. and dors.; Ied, @ RV dors. and int.
oblique vent.; fe, juv. RV dors,, ant. part of hinge:
1f, muscle scarsy Ta-d, X 60; le-f, 2200 (276).
Hemicytheria Pokorny, 1955 [*Cypridinag  [olli-
cutlosa Ruvss, 1830, Like Hemicythere in shape;
surface pitted or latticed, with smooth eye tubercle.
Hinge holamphidont: muscle scars as in Hemi-
evthere except for presence of 3 antennal scars in
front instead of 2. Plio., Eu. Fic. 2292, *H.
follicedosa (Reuss), Aus.(Vienna basin); 2ab, &
LV ext., 9 LV ext,, X35; 2¢, RV int. oblique vent.,
®50; 2d,e, LV and RV dors,, x50; 2f, muscle
scars, Y200 (276).

Heterocythereis Evovsow,

grinal
NUMErous;

1941 [*Cythere albo-

maculata Barp, 1838]. Like Hemicythere in shape
but shell thin and smooth. Hinge holamphidont
in adult, merodont 1in young, anterior teeth strong,
pasteriors weak; marginal areas moderate 1in width,
line of concrescence and inner margin nearly
coincident, radial canals very numerous; muscle
scars in vertical row of 4 (upper middle one
paired } and row of 3 antennal scars in front. Rec.,
INL At Fra, 228,3, 230,2. *H. albomaculata
(Bamrp); 228,3ap, 9 carapace L, dors, X45;
228, 3¢, & carapace R, X45; 230244, & RV int,
part of ant, marginal area, X 75, X}200; 230,2¢,
hinge, dors., X45; (224,3, 314; 230.2, 88, per-
mission of Mouton & Co., The Hague).

Mutilus Neviani, 1928 [*Cyhereis (Mutilus) lati-
cancellata Nrviant, 1928 (=Cythere retiformis
Terquem, 1878); SD Ruccisry, 1956] [=Maurila
Neviant, 1929 (errore)]. Plump, subrectangular,
dorsum arched, ventral margin inturned near mid-
dle, anterior obliquely rounded, posterior  sub-
truncate but angulated below middle and some-
what above angulation.
coarsely reticulate, with normal canals in reticu-
lations. Hinge holamphidont, front tooth of the
RV stepped, back tooth reniform; adductor scars

concave Surface  very
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in row of 4 {(next to top paired), with oblique
row of 3 antennal scars in front. Mio.-Ree., Eu.
Fia. 231,10, *M. retiformis (Terouem), Cala-
brian(Plio.); la-e, RV lat, int., dors.; 1d, muscle
scars, X 65 (305).

Nephokirkos Howe, 1951 [*N. aquaplanus]. Re-
sembling Cytheropteron in shape of carapace be-
cause of well-developed caudal process, but more
solidly constructed, with amphidont hinge, and
distinct cye sockets and tubercles. Marginal area
regular with about 25 radial canals on anterior.
Muscle scars a vertical row of 4 (next to top

Nereina

0305

divided) with 2 oblique antennal scars in front.
Foc,, SEJUSA(Fla.). Fra, 190,5. *N. agqua-
planus; Sab, RV lat., int.; 5¢, carapace, dors.:
all X 60 (Howe, n).

Nereina ManpeLsTam in Manperstam ef of., 1957
|*N. barenzovoensis|. Carapace elongate, with
ventral and smaller dorsal ridge or swelling and
low subecentral node; hinge in LV consisting of
terminal erenulate sockets, divided into 6 anteriorly
and 5 posteriorly [each with 7 10 9 crenulations
(vax pEN Bowp)] and median smooth ridge
[crenulate (van penx Bowb)]; marginal area not

Fia. 231, Hemicytheridae (p. 0304-0306).
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described [line of concrescence and inner margin
nearly coinciding in anterior end, pore canals very
numerous, thin, some slightly sinuous, mostly ap-
parently straight (van peN Borp)| muscle scars
in posterior row of 4, of which middle 2 are sub-
divided into 2 scars each, and 3 additional scars
in more or less oblique row in front, Kee.,, N.Asia
(Barentz Sea). Fic. 231,3. *N. barenzovoensis;
Fa, LV lat., »%50; 3b,e, RV and LV hinge, x50
(238a); 3d, LV lat. (Russian Harbor, Novaya
Zemlya), X 75 (Howe, n), [Boin.]

Pokornyella Oswren, 1956 [*Cythere limbata Bos-
ouer, 1852]. Egg- to kidney-shaped in side view,
with distinct posteroventral process, ornament of
reticulations or small pits, some shells with a
posterodorsal swelling; small, glassy eye tubercles.
Similar in appearance to Hemicythere, but has only
about 25 radial canals on anterior, instead of 60
to 80. Inner margin and line of concrescence
coincident; marginal pore canals fairly numerous,
straight, single or grouped in pairs; adductor mus-
cle field with vertical row of 4 spots, with round
depression 1n front and 2 antennal spots located
distally; RV hinge with simple, praminent anterior
tooth and simple, narrow posterior tooth, a weak
median groove with anterior depression. lego.,
Eu. (Fr.-Belg.-Switz.). Frg. 231,2, *P. limbata
{BosqueT), Switz.-Fr.; 22,6, & and @ LV lat,
X58; 2e.d, & and 9 carapace dors., X58: 2e],
& LV dors,, @ RV dors,, X58; 2g, RV int,
75 (2a-f, from Switz., 269; 2g, from France, 42}.
[Howe-REyMENT. ]

Procythereis Skocseerc, 1928 [*Cyithereis (Procy-
thereis) torguara). Carapace shaped like Hemicy-
there; surface pitted and bearing strong alate ridge
near flattened ventral margin. Kee., S.Atl.-Pac.——
Fic. 2272, *P, torquata {Skocsserc), S.Atl.; cara-
pace L, x50 (72).

Tyrrhenocythere Ruccieri, 1955 [*T. prgnatin|.
Like Hemicythere but anterior marginal areas dis-
tnguished by peculiar vestibule divided into sev-
eral rounded pockets that terminate in series of
slender, nearly straight radial canals with bulbous
distal dilation, line of concrescence well separated
from inner margin, Ree., Medit. Fie, 229,3.
*T. pignattii, Tyrrhen, Sea; Jab, 22 LV lat,
int, X60; 3¢, P& carapace, dors., 60 (304).
Urocythere Howe, 1951 [*U. attennata]. Sexually
dimaorphic, males resembling Candites, females
shorter, similar to Hemicythere; surface with lit-
tle or no ornamentation. Hinge of left valve with
deep anterior socket partiioned from ocular
sinus, posterior socket ovate, median element con-
sisting of high ridge that fits under dorsal margin
of right valve, anterior end of ridge terminated by
blunt downwardly directed tooth received by an-
terior socket of right wvalve: anterior marginal
areas crossed by 8 to 10 pairs of widely spaced
radial canals. Foe., SE.USA. Fro., 2284, *U.

Crustacea—Ostracoda

attenuata, Fla; 4ab, § LV ext. and int, X80
(Howe, n).

Urocythereis Rucarent, 1950 (*Cytherinag favosa
Roemer, 1838|. Carapace like Hemicythere in
shape; surface reticulate. Hinge holamphidont,
median groove of right valve deepest just behind
elliptical-based anterior tooth, posterior tooth reni-
form; marginal areas with numerous radial canals;
adductor muscle scars in vertical row of 4 (lower
middle or both middle scars paired) and 3 an-
tennal scars in front. Mio.-Rec., Eu. Fic. 227,
3, 2294. *U. favosa (Rormer), Plio., Italy-Fr.;
227,3a, juv. LV ext, xX75; 227,36, § LV int,
50 227,3ed, LV, RV dors., X50; 227, e,
muscle scars, X200; 227, 3f, & RV ext, x40
(227 3a-e, Italy, 300; 227.3f, Fr., 42); 2294, &
RV int., X75 (300).

Family KLIELLIDAE Schafer, 1945

|, dransd. Howe, herein {#x Kliellinge Scuaivee, 1945)]
IMaterials for this family prepared by HL. V. Fowe, Louisiana
State University]

Shell delicate, small, chitinous or slightly
calcareous; smooth or with surface orna-
mentation; elongate, but narrowed at ends.
Subterrancan. Rec.

Kliella Scuirer, 1945 [*K. hyaloderma]. Elongate-
ovate chitinous shells, without dehnite hinge or
surface ornamentation. Subterranean. Ree., Greece,

Vi, 232.2. *K. hyvaloderma; 2ah, & and @
BV ext.; 2e, carapace dors, 2200 (318).

Nannckliella Scuirer, 1945 [*N. dictyoconchal.
Elongate, slightly caleareous shell, with distinct
drop-off from dorsal margin to posterior. Surface
ornamented with lines. Subterranean. Kee., Greece.

Fie., 232,1. *N. dictyoconcha; la, RV ext;

15, carapace dors., > 300 (318).

Family LEGUMINOCYTHEREIDIDAE
Howe, n. fam.

[ Materials for this family prepared by FL, V. Hows, Louisiana
Stare University |

Carapace medium to small in size, elon-
gate ovate in side and dorsal views with
greatest thickness generally behind middle,
ovate to subcircular in end view; smooth to
strongly reuculate, without dorsal and me-
dian ribs such as found generally in Trachy-
leberididae but a rib may be present at junc-
tion of lateral and wventral surfaces. Ex-
ternal muscle node in some specimens.
Hingement somewhat modified holamphi-
dont, with anterior socket of RV triangular
and elongated in direction of hinge furrow
(in Triginglymus and some specimens of
Basslerites with toothlike thickening of
shell wall below and behind anterior hinge
element of each valve). Marginal areas near-
ly regular but usually wider on anterior end,
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where a vestibule develops; radial canals
fairly numerous and straight, normal canals
small and rather widely spaced; adductor
muscle scars a vertical row of 4, usually with
2 adductors obliquely in front, but in most
specimens of  Basslerites these are fused
into a V. [The 2 mandibular scars, set low
and forward near the inner margin, are
usually overlooked unless the shell is rotated
slightly.] Eoc.-Rec.

Leguminocythereis Hows, 1936 [*L. scarabaens
Howe & Law, 1936]. Carapace bean-shaped, with
dorsum and venter subparallel, ends rounded, an-
terior broadest, greatest thickness behind middle;
surface reticulate, with a vertical element in upper
half and muscle node usually evident. Hinge
holamphidont, with sharp anterior tooth in RV,
behind which is a triangular socket, furrow, and
oblique rounded posterior tooth; marginal areas
regular, with small anterior vestibule; adductor
muscle scars a vertical row of 4, with 2 antennal
scars in front of lower pair and 2 small ovate
mandibular scars just above ventral inner mar-
gin; normal canals large, widely spaced, Foe.-Mro.,
N.Am.-Eu. Fic. 188,2. *L. scarabaens, Oligo.,
USA(Miss.); 2a,b, LV lat, int.; 2¢, RV int; 24,
carapace, dors.; all %40 (after 35). Fic. 191,
2, L. dumonti Kr1y, Foc.(Led.), Belg.; 2ab, &
RV lat, dors., X405 2e, 2 LV lat, X40; 24,
Q@ carapace dors., X 40; 2e, RV int, X47 (after
42)—"F1c. 191,1. L. genappensis Keiy, Eoc.
(Lutet.), Belg.; Ia, & LV lat., X40; 16, & cara-
pace dors.,, X40; Ie, @ RV lat, X40; Iid, @
carapace dors., X40 (all 42).

Acuticythereis Epwarps, 1944 [*A. laevissimal.
Carapace externally rather similar w Campylocy-
there but shorter and RV tending to be subangulate
posteriorly. Surface smooth to strongly pitted or
finely reticulate. Hinge holamphidont, with promi-
nent pyramidal anterior tooth in RV, behind which
triangular socket is less elongate than in Campy-
locythere; adductor scars a vertical row of 4, with
2 rounded antennal scars in front and 2 rounded
mandibular scars just above ventral inner margin;
normal canals rather large and moderately scat-
tered, Mio,, N.Am. Fic. 233,1. *A. lacvissima,
USA(N.Car.); la-¢, LV lat, int, hinge, X35;
1d-f, RV lat, int., hinge, %35; 1g, carapace dors.,
X 35; 1h4, LV int, RV int., X60 (la-g, 143;
144, Howe, n).

Basslerites Howe-in Corvirl & Fievps, 1937 [pro
Basslerella Howe, 1935 (non Krrrerr, 1935; nec
Boutek, 1936)] [mon Basslerites Teicnerr, 1937
(=Rayella Teicnerr, 1939] [*Basdlerella mio-
cenica Howe, 1935]. Ovate, small, dorsal and
posterior margins forming near right angle; sur-
face smooth or slightly wrinkled posteriorly. Hinge
exceptionally strong, holamphidont, in RV with
pointed anterior tooth, deep oblique socket drawn

la

Nannokliella

Kliella

Fic. 232. Kliellidae (p. 0306).

out toward hinge furrow, and oblique ovate pos-
terior tooth; marginal area broadest anteriorly,
with distinct vestibule and numerous radial canals;
muscle scars a vertical row of 4 adductors, anten-
nal scars generally fused into a V in front, and
2 ovate mandibular scars set obliquely just above
ventral inner margin; normal canals thickly spaced
on anterior end but widely spaced elsewhere, Mio.-
Ree., N.Am.-Eu. Fic. 233,3. *B. miocenicus
(Howe), Mio., USA(Fla.); 3a,b, carapace R, dors.,
X 60; 3c,d, LV int,, RV int., X60 (all 178).
Campylocythere Epwanrps, 1944 [*C. laeva]. Cara-
pace elongate ovate, LV larger than RV, over-
lapping it at anterior cardinal angle and venter;
surface smooth or fincly pitted. Hinge holamphi-
dont, with sharp triangular anterior tooth in RV,
behind which is a very elongate triangular socket,
a faint furrow, and ovate posterior tooth. Margin
widest anteriorly, with vestibule and numerous
straight radial canals; normal canals small, scat-
tered over entire carapace; adductor scars a vertical
row of 4 with 2 antennal scars obliquely in front
and 2 large ovate mandibular scars just above
ventral inner margin, Mio., N.Am. Fic. 233,2.
4. laeva, USA(N, Car.); 2a-¢, carapace L, dors.,
LV hinge, X35 (143); 2d,e, LV int, RV int,
74 (Howe, n).
Triginglymus Brake, 1950 [*T. hyperochus]. Cara-
pace comparatively delicate, clongate, ovate, with
distinct muscle node and tiny eye bercles; plump-
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est behind middle. Hinge holamphidont, in RV
with sharp anterior tooth, behind which is an
elongate V-shaped socket, a narrowing furrow,
and an ovate posterior tooth; behind and below
anterior elements of each valve thickened shell wall
projects in a toothlike manner. Marginal area
regular, with a small anterior vestibule and nu-
merous straight radial canals, normal canals small,
rather widely spaced; adductor scars in vertical
row of 4, with 2 small antennal scars in front of

Basslerites

Crustacea—QOstracoda

upper part of row and 2 mandibular scars just
above ventral inner margin, Eoec., N.Am. Fia.
233,4. *T. hyperochus, USA(Ala); 4a-¢, & LV
lat,, int, dors.; 4d-f, @ RV lat, int., dors.; all
K50 (6).

Family LEPTOCYTHERIDAE
Hanai, 1957

[mom. transf. Hawai, herein {ex Leptocytherinae Hawar,
1957} | |Marerials for this family preparcd by Tersvne Hanai,
University of Tokyo]

Triginglymus

F16. 233, Leguminocythereididae {p. Q307-0308).
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Carapace comparatively small, clongate to
subquadrangular in lateral outline; with
distinet posterior cardinal angle. Surface
nearly smooth to deeply sculptured, some
species with anterior and posteroventral
marginal ridges. Marginal area broad with
characteristic  polyfurcated radial  pore
canals; hinge modified entomodont; groove
below selvage and above median bar of LV
receiving or accommodating median ele-
ment of RV, opening into anterior and
posterior sockets (anterior tooth-and-socket
structure and two-fold median element
varies in different genera}; adductor muscle
scars in vertical row of 4, with single heart-
shaped scar in front. ?fur., Teri-Rec.
Leptocythere Sars, 1925 [*Cythere pellucida Bamp,

1850] | =leptocythera Sams, 1925 (errore)].

Elongate: surface nearly smooth to punctate. Ves-
tbule moderate. Median hinge clement of left
valve has | tooth at anterior end; corresponding
socket of right valve 1s obscure, Ree,, N.A——
Vic. 2340, *L. pellucida; la-e, 3 carapace L, &
RV lat, 9 carapace dors, LV int, RV int, all
w60 (la-c, 314 1d,e, 25).

Callistocythere Ruccieri, 1953 [*Cythere lirtoralis
MiLLer, 1894| [=Cryprocythere MaANDELSTAM,
1958 (obj.) |. Elongate to subquadrangular; surface
sculptured by reticulation and undulating ridges.
Vestbule poorly developed; mare than 2 anterior
terminal teeth of median hinge clement of LV
definitely enlarged, corresponding sockets of RV
distinct.  Color usually vellow. ?fur., Tert.-Rec.,
COSMOP. Fic. 234,2. *C. littoratis; 2a,b, LV lat.,
LV int., X100 (24, 53; 26,302).

Mesocythere Hanraany, 1956 [*M. foveata]. Cara-
pace elongate, greatest height in median to post-
median position; surface pitted to reticulate; eye
spots fused, Hinge rwithout teeth, owing to de-
calcification,  Ree., S.Am.(Brazil}). Fic. 234,3.
*M. foveata; 3a, © RV lat, XY3; 35, @ LV lat
outline (surface ornamentation not drawn}), }93;
Jed, LV and RV, dors, outline, X 60 (163},

Tanella Kincma, 1948 [*T. gracilis], Elongate,
tumid; surface sculptured by reticulations and
ridges. Anterior tooth of RV replaced by elongate
swelling of dorsal edge, in LV anterior socket
lacking: anterior tooth of median bar represented
by strong antislip tooth. Plio.-Ree., SE.Asia. Fic,
234,4. *T. gracidis; 4a-d, LV int., LV lat, RV int
(hinge), carapace dors.; all X100 (46).

Family LIMNOCYTHERIDAE Klie, 1938

[mom. transd. Howe, herein  (exr Limnocytherinae Kug,
1938)] [=Limnicytherinee Sars, 1925] [Marerials for this
family prepared by H. V. Howe, Louisiana State University|

Valves subequal, shell weakly to strongly
calcified; surface smooth, reticulate, or
noded. Normal pore canals in general not
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described; marginal area regular, fairly
broad, with tendency to form vestibules at
ends and with rather evenly spaced straight
radial canals; adductor muscle scars in near-
ly vertical row of 4, divided in some, an-
tennal scar somewhat crescent-shaped and

mandibular scar oval where known (in most

genera undescribed); hinge weak, usually
adont, but some genera have terminal teeth
in RV and sockets in LV. In genera with
strong sexual dimorphism, selvage of valves
tends to interlock along ventral margin.
| Habitat fresh- to brackish-water.| fur.-Rec.

Limnocythere Brapy, 1868 [*Cythere inapinata
Bamp, 1843; SD Brapy & Norwman, [589]
[ =Limmicythere Drapy, 1868 (obj.): Acanthopus
VerneT, 1878 (non Krue, 1807; nec Oren, 1816
nee Dann, 1823; mec LatreiLie, 1829 nec De
Haax, 1835, rec Miwster, 1839; mee Giesin,
1872 Limnocytheridea Vorer, 1894 (nom. nud.);
Acanthobns  MiiLer, 1900;  Limnicytheridea
MoLLer, 1912]. Carapace thin, horny, with reticu-
late, tuberculate, or spiny surface. Marginal arcas
broad, with numerous straight radial pore canals;
adductor scars 4, with crescentic antennal and
oval mandibular scars in front and additional scars
above, Jur.-Ree., cosmop. Fro. 235.2. *L. in-
opinata (Bamn), Rec.,, NW.Eu.; Z2af, carapace L,
dors,, X350 (54); 2¢d, RV lat, LV lat, >40;
2e, LV int.,, X135 (Z2¢-e, 88, permission of Mou-
ton & Co., The Hague).

Afrocythere Kvie, 1935 [*4. rostrata]. Like Lim-
nocythere except for different structure of mandi-
hles and maxillae, surface of carapace smooth;
only females known, Rec., Afr. Fic. 235,4. #4.
rostrata; 4a-c, 9 carapace L, R, dors., X 60 (218).

Bisulcocypris Pinto & SancumwerTr, 1958 | *E.
pricei]. Similar in shape to Cwheridella, femalces
pyriform in dorsal view but having 2 sulci in
anterior  half of carapace instead of one; type
species with valves reversed, RV larger than LV,
Hinge with terminal sockets and projecting bar
along median element; adductor scars in vertical
row of 4 below middle, antennal and mandibular
scars not described; marginal area and canals not
described.  U.Jur., Brazil, Fic. 236,lab. K.
ventrose (Swain); lab, carapace R, dors., X415
(350). Fic. 236,1¢c-e. *B. pricer; Ied, @ RV
lat,, & RV int.; Je, @ carapace dors, x50 (274}).

Fia, 237.1. B. minnchahtensis (Rorn), Mor-
rison F., USA(8.Dak.); la-¢, § carapace, L, dors.,
vent.; Id-f, & carapace L, dors., vent.; all x36
(200).

Cytheridella Dapav, 1905 [*C. dlosvayi]. Scxual
dimorphism strong, posterior 0.7 of female cara-
pace much inflated. Hinge of RV formed of
projecting selvage that fits in flange groove of
LV; marginal areas broad, with small anterior
vestibule and straight regularly spaced radial
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canals; adductor scars in row of 4 set low on
strong internal ridge. [Differs from Bisuleocypris
in having only one strong external sulcus in
muscle-scar region.] Ree., S.Am. Frac. 238,1.
*C, ilospayi, Paray lab, RV lat, LV lat; Icd,
& and 9 carapace dors.; le, RV int; If, muscle
scars; Ja-e, X 30; 1f, x 100 (136).

Elpidium F. MtLLer, 1881 [*E. bromeliarum]. Re-
sembling Metacypris in shape but larger (to 1.3
mm. length) and with differences in appendages;
ventral margin with strongly interlocking selvages;
muscle scars in eblique row of 4 forward-dewn-

Tanella

Crustacea—QOstracoda

ward from middle; hinge undescribed. [Fresh-
water.] Rec., S.Am. Fic. 238,3. *E. bromeli-
arem, Brazil; 3a-¢, carapace R, dors., vent.,, X40;
3d, muscle scars, X 100 (e, Howe, n; 3b,e, 253).
Gomphocythere Sars, 1924 [*Limnicythere obtusata
Sars, 1910, Sexuoally swongly dimorphous and
from above looks like small Cytheridella but ven-
ter flattened and outlined by a distinet rim. Ree.,
Afr, Fic. 238,2. *G. obtusata (Sars); 2ab,
carapace R, dors,, %75 (311). Fie. 236,2. G.

expansa (Sans); 2ab, & carapace R, vent.; Zed,
@ carapace dors., vent, X50 (313).

Fic. 234, Leptocytheridae (p. 0309).
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Leucocythere Kavenmann, 1892 [*L. mirabdis].
Carapace like Limnacythere but soft parts of males
distinct. Ree., Eu.

Metacypris Brabpy & Rorertson, 1870 [*M. cor-
data]. Carapace subrhombic from side, female
heart-shaped from above, with no sulcus, valve
margins incurved except in front. Hinge of RV
with laminated angular anterior projection and

rectangular strongly  produced  posterior  flange

b
Neolimnocythere

3

Paracythereis

=8 Afrocythere
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bearing a single sharply cut tooth. [Habitat fresh-
water.| Ree., Eu. Fias. 237.2, 2384, *M. cor-
data, Rec., Eng.; 237,2a-¢, carapace L, dors., post.;
238,4, carapace vent.; all X100 (17).

Neolimnocythere DevacHaux, 1928 [*N. hexa-
ceros|. Each wvalve bearing 3 backward-directed
hornlike projections.  |[Genus defined  mainly by
nature of male copulatory appendage; only type
species and one other (covered by short spines)

Pseudolimnocythere

Fie. 235, Limnocytheridae (p. 0309-0312).
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described.] Rec., S.Am. Fie. 235,10, *N. hexa-
ceros, Perus lad, & carapace L, dors,, }45 (139).
Paracythereis DevacHaux, 1928 [#on  Jewwives,
1936; nee Erorson, 1941] |*P. impudica|. Cara-
pace shaped like Limnocythere: distinguished by
male copulatory appendage and furca, which are
chitinized, bearing median  and  terminal  setae.

Gomphocythere

Fie. 236. Limnocytheridae (p. 0309-0310).

Crustacea—QOstracoda

Rec., S.Am. Fic. 235.3. *P. impudica, Peru;
& carapace R, X 60 (139},
?Psendolimnocythere Kuix, 1938 [*P. hypogacal.
Carapace elongate ovate, delicate, Marginal areas
broad, with few branching radial pore canals;
muscle scars in oblique row of 4 with heart-
shaped scar 1n front. [Habitat subterranean.| Rec.,
S.Eu. Fie. 235.5. *P. hypogaea, ltaly, Sah,
@ carapace L, dors.,, X120 (220}.
Theriosynoecum Bransox, 1936 |pro Morrisonia
Branson, 1935 (non Grove, 1874) | [*Morrsonia
wyamingensis Branson, 1933 | =Theriosynecum
ManpELsTam in Gaveeva, 1953, Like Cytheridella
but with strong nodes on swollen posterior region.
Hinge straight and short, ridge of LV fitting
groove 1n RV. [Habitat fresh-water.| fur-Cret.,
N.Am.-Eu-Asia——Fic. 239,01, *T. wyomingense
(Brawsan), UJur. (Morrison Fo), USA{Wyo.),
la-c, carapace R, dors., vent,, X235 (113).

Family LOXOCONCHIDAE Sars, 1925

| . trand, Howe, herein (er Losoconchinae Sags, 1925] |
| Marerials for this Bimily prepared by Ho WV, Howe, Louisiang
State University, with contnbutiens an soeme  penera by
R. A&, Revaewy, University of Stockholm] [Tnclodes Cythero-
marphinae Maxorstam, 1960
Small,

usually  dimorphous carapaces,
which may be nearly smooth but mostly are
finely to coarsely pitted or reticulate; reni-
form to rectangularly ovate in lateral view
with tendency to develop a posterior caudal
process in some genera. Hinge typically
gongylodont: in some species with anterior
left and posterior right dentition appearing
as 2 distinct teeth separated by deep pit
but with these teeth normally united above
by narrow crescentic ridge that makes horse-
shoe-shaped structure huing over single
tooth in opposite valve; margmal areas
broad, tending to develop vestibules at ends;
radial canals few, normal canals widely
spaced, large, and in some genera sicvelike;
adductor scars in slightly oblique row of 4
clongate spots (divided in some), antennal
scar U- or C-shaped, mandibular scars 2
oval spots ebliquely below and forward.
Habitat shallow marine or brackish-water.
Cret.-Ree.

The genera Loxoconchella, Phlyctocythere,
and FElofsonia resemble typical Loxoconchi-
dae externally and in some of the internal
characters but are placed in this family with
much doubt. Loxoconchella differs from
other forms assigned here in having an
adont hinge and a lobate line of concre-
scence. Phlyctocythere also has an adont
hinge, a high anterior vestibule, and small
rounded antennal scar. Flofsonia has a hinge
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that does not fit any described family, pos-
sessing in the LV a crenulate anterior ridge,
a smooth median bar, and an elongate pos-
terior crenulate socket, though its other char-
acters fit with the loxoconchids very well.

Loxoconcha Sars, 1866 [*Cythere impressa Barp,

1850 (mom M'Cov, 1844) (=¢. rhomboidea
Frscuer, 1855); 5D Brapy & Nowrman, 1859
[=Loxoleberis  Sars, 1866; Normania Brapy,

1866 (non Bowenpank, 1869 nee Bowek, 187101,
Carapace almond-shaped, with straight dorsal mar-
gin and sinuous venter; surface pitted or reticulate,
Hinge gongyvlodont, middle element crenulate.
Anterior and posterior vestibules with few straight
canals; normal canals widely spaced;  adductor
scars 4, antennal scar crescent-shaped, mandibular
scar oval. Cret.-Rec., cosmop. Fias. 240.1e-4,
241,3. *L. vhomboides (Ficner), Rec,, NE.Atl.;
240,4e,f, @ carapace L, dors., X45; 240Jg, &
RV lat., %45; 240,74, RV int. marginal arca with
radial canals, > 100; 241 ,3¢.h, ¥ RV lat, LV lat,
¥40; 241,3¢, @ RV int, x125 (240,1e-g, 220;
240,14,379; 241, 3a-¢, 88, by permission of Mouton
& Co., The Hague). Fra. 2412, L. curryt Keny,
Eoc.(Led.), Eng.; 2a-c, & LV lat, int, dors.,
8O (42). Fic. 240la-d. L. grateloupriana
{Bosguer), Oligo.-Mio., Eu.; Ia-c, § LV lat, &
carapace R, dors,, X735 (Mio.. Fr.); Id, & RV
int, %75 (Oligo., Belg.) (all 42).—Fic. 241,
4. L. matagordensis Swain, Rec., Gulf of M:xico
(off Tex.); 4ab, ?& LV lat, RV int, x50
(355).

Cytheromorpha Hinscrmany, 1909 [*C. albula
(=*Cythere fuseata DBrapy, 1869); SD Saus,
1925]. Carapace compressed elongate ovate, an-
terior slightly more broadly rounded than pos-
terior, long rnargins nearly straight but ventral
margin inturned 1o front ol muddle;  surface
smooth, pitted, or faintly reticulate. Hinge gongy-
lodont; adductor scars 4, antennal scar crescent-
shaped, mandibular scars oval, oblique; marginai
areas wide with anterior and posterior vestibules

and few straight radial canals; normal canals
widely  spaced, 1rregular  (68). Paleoc., Ree.,
Eu.-M.Am. Firas. 240,3, 2415, *C. fuscata

(Brapy), Rec,, NE.Ad,; 240,34, &4 RV lat., x45;
240,36, @ carapace L, dors., X43; 241.5,
& RV int, X125 (240,3a-c, 314; 241,5, 88, by
permission Mouton & Ca., The Hague).

?Elofsonia  WacnEr, 1957 [*Loxoconcha baltica
Hirscuamanw, 1909, Carapace cexternally  like
Loxoconcha, subequivalved, smooth in type species.
Hinge of LV with elongate crenulate anterior
tooth, smooth median bar, and elongate crenulate
posterior socket; adductor scars in oblique row of
4, antennal scar crescentic, mandibular scars 2,
oval, oblique; marginal area broad, with ves-
tibules at ends and few straight radial canals;
normal canals large, widely spaced, sievelike. Sexual

0313

dimorplusm weakly defined in shell features. Ree.,
NW.Lu. T, 2420, *E. baltica {Finscn-
many), Rec,, Holls Lok, LV lat, RV lat, %60:
Te, LV int, X 133: fd, carapace long. sec., 380
(#8, by permission Mouton & Co., The Hague).
[Howi-Revyest. |

Hirschmannia Evorson, 1941 | Cythere viridis OF.
MULLer. 1785].
smooth except for large normal pore canals, Tinge
gongylodont, middle element smooth, Terminal
part of antennule 3qointed, Ree., Lu. Fres. 241,
L *H pivids (Miveer), NE At dah, 9

Carapace subrentlorm; surlace

AT

pace L, dors., 250 (315); led, RV lat, LV Jat,
X A0y fe, RV int, X115 (lc-e, 88, by permission
of Mouton & Co., The Hague).
fLoxoconchella Triener, 1959 [¥Loxoconcha hono-
lediensis Bravy, 1880]. Cuarapace externally like

Bisulcocypris

2a
Metacypris

Fic. 237, Limnocytheridae (p. 0309-0311).
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Loxoconcha but with  distinct  caudal  process tending from anterior to posterior and very lobate
above middle, valves subequal, surface smooth with 2 or 3 short straight radial canals extending
but with deep pits of normal canals. Hinge adont, from each indentation. Rec., Pacific. Fie, 240,
furrow 1n RV and ridge in LV; adductor scars in 2. *L. honoluliensis; 2ab, LV lat, RV lat., X 60;
oblique row of 4, antennal scars of different size, 2e, LV int,, % 60; 24, RV int. with pore canals,
mandibular scars subequal, rounded, oblique; nor- 300, 60 (all 379).

mal canals large, widely spaced. Vestibule ex-  ?Phlyctocythere Kriy, 1958 [*P. cocaenica]. Smooth,

Gomphocythere

3c

3a

Elpidium Metacypris

Fic. 238, Limnocytheridae (p. 0310-0311).
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externally much like Loxoconchella; internally
adont, ridge in RV and furrow in LV; adductor
scars in row of 4, antennal scar an oval spot, man-
dibular scars oval; marginal areas broad, with
narrow, high anterior vestibule and shallow pos-
terior vestibule; radial canals straight, numerous,
unbranched; normal canals widely spaced. Sexual
dimorphism  pronounced; ?females shorter and
muore thick-set than ?males. Eoc., Eu.(Fr.). Fia.
2430, *P. eocaenica; lu-e, LV lat, int., dors.,
80 (197).

Family PARADOXOSTOMATIDAE
Brady & Norman, 1889

|Materials for this family prepared by Po G, Syovesten-Brap-
Lev, University of Leicester, and H. V. Howe, Louisiang State
Universicy |

Carapace elongate, thin-shelled, smooth,
more or less compressed. Hinge lophodont
(denticulate in some species of Microcy-
there, and in Pelluctstoma). Adductor mus-
cle leaving 3 to 6 elongate scars that form
oblique linear pattern, sloping toward an-
teroventral margin; duplicature wide; ves-
tibules wide or narrow. [This family in-
cludes some of the most abundant present-
day ostracodes of the intertidal zone, being
particularly common in rock pools, and
amongst seaweed, but also abundant in
deeper water. Fossils referable to the fam-
ily seem to be rare, however.] ?Cret., Foc.-
Ree.

The family can be divided into three sub-
families (Paradoxostomatinac, Microcytheri-
nae, and Cytheromatinae) on the basis of
appendages, but no carapace characters have
yet been discovered which are diagnostic of
them. Even some of the genera are difficult
to distinguish on carapace characters alone.

Subfamily PARADOXOSTOMATINAE
Brady & Norman, 1889

[mom. deansl. GOW Micesr, 1890 (as Paradoxostominae);
nom, correct, SYLVESTER-Braorey & Howe, hc_rc'm (pra Para-
doxostominae G.W.MULLEr, 1804) ]

Distinguished mainly by features of ap-
pendages. ?Cret., Eoc.-Ree.
Paradoxostoma Fscurr, 18355 [*P. dispar]. Ven-
tral margin sinuous, concave in anterior third,
highest point of carapace in posterior third; cau-
dal process absent, or very blunt, though a slight
posterodorsal sinuosity is common. Hinge lopho-
dont; vestibule wide, continuous from anterior
through venter to posterior end; radial pore canals
sparse; muscle-scar pattern with 3 or 4 adductor
scars, [Type-species imperfectly known.] ?Cret.,
Eoc.-Ree., cosmop. Fic. 2442, P. wariabile
(Barn}, Rec., Neth.; Zab, RV lat, int., X60;
Ze, LV lat., X 60 (88).

Theriosynoecum

Fia. 239, Limnocytheridae (p. 0312).

?Boldella Kery, 1957 [*B. deldenensis]. Carapace
elongate, with obliquely rounded anterior end and
upturned posterior extremity making posterodorsal
obtuse angle in outline, posteroventral margin
convex; LV slightly overlapping RV ventrally; sur-
face smooth, striate, or faintly reticulate. Marginal
areas broad except in front where deep vestibule
oceurs; radial pore canals numerous, generally bi-
furcating; adductor muscle scars in oblique row
of 4, with scar in front and another anteroventrally,
U.Eoe., ?Mio., NW.Eu. e, 244,1, *B. delden-
ensis, U.Eoc, Belg.; Ta-c, RV lat., int., dors.; 1d-¢,
LV lat, int; all X590 (42).

Cytherois MiLLer, 1884 [*C. wirens (=*Pawa-
doxostoma fischerd Sans, 1866) ], Like Paradoxo-
stoma but ventral margin less sinuous and with no
trace of caudal process or posterodorsal sinuosity.
Pleist.-Rec., cosmop. Fic. 244,3a-c. *C. fischeri
(Sars), Rec., Neth.; 3a, LV lat, 60; 35, RV
lat,, X 60; 3¢, LV int., X350 (88).

Paracythere G. W. MiLLer, 1894 [*P. mimimal.
Shell thin, fragile, smooth; closure without teeth,
some with complete margin. Only females known.
[Distinguished largely on pature of appendages, |
Ree., Medit. (Gulf of Naples).

Paracytherois Mivver, 1894 [*P, striata (=*Para-
doxostoma flexuosim  Bravy, 1868); SD Hows,
1955, Carapace like that of Paradoxestoma but
anterior vestibule more constricted, Ree., cosmop.

Fra. 244,7, *P. flexiosa {Brapy), Rec., Medit.:
RV int, x 100 (53).

Sclerochilus  Sars, 1866 [*Cythere contorta Non-
van, 1862] [ =Sdlerochylus Sonw, 1951 (errore)].
Like Paradoxostoma but muscle-scar pattern with
5 adductor scars. PFoc., Ree., cosmop, Fic.
2444, *S. contortum (Norman), Rec., Neth.: 4a,
LV lat; 4b,c, RV lat,, LV int.; all X 60 (88).

Xiphichilus Bravpvy, 1870 [*Bythocythere fennissima
Norman, 1869; SId Brapy & Norman, 1589
[=Machaering Brapy & Norman, 1889 (ob.)].
Like Paradoxostoma but acuminate or produced at
both ends. Rec., Eu. I, 2446, *X. tenuissi-
mum  (Norman), Rec., Scot.; fad, carapace L,

dors., x40 (15).
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Subfamily MICROCYTHERINAE Klic, 1938

Distinguished mainly by features of ap-
pendages. Mio.-Rec.

Microcythere MULLEr, 1894 [*M. inflexa; SD van
nEN Bowp, 1946]. Carapace small, thin, fragile,
flattened ventrally,  Hinge seemingly lophodont
in type species but denticulate and anomalous in
other species hitherto assigned to genus: marginal
areas wide at both ends, forming large vestibules;
rachial pore canals few, distinet; 4 adductor muscle

3a

Cytheromorpha

Crustacea—QOstracoda

scars, with a single large antennal scar in front.
Mio.-Ree., cosmop. Fic. 245,1. *M. inflexa,
Ree., Medit; Iab, & BV int., & LV nt: le, 9
LV int; 1d, @ carapace dors.; all X 180 (53).

Subfamily CYTHEROMATINAE Elofson, 1939

[nom, covrece. Hown, herein (pro Cytherominae  Erovsos,
19393 ]

Distinguished mainly by features of ap-
pendages. Oligo.-Ree.
Cytheroma G. W. MUcvier, 1894 [*C. variabilis].

Loxoconchella

Fie:, 2490, Loxoxonchidae (p. 0313-0314).
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Carapace elongate, with rounded ends, anterior
wider than posterior, lateral outline with venter
less sinuous than in Paradoxostoma. Hinge lopho-
dont; marginal areas broad except near mid-
ventral margin, with large, variably shaped ves-
tibules at each end; radial pore canals (some of
which may branch) causing line of concrescence

Loxoconcha

0317

Fia.

to have lacy pattern, Qligo,-Rec., cosmop.

245,2. *C. vartabilis, Rec., Medit.; 2ab, BV lat,
2 specimens showing variation; 2e, carapace dors.;
all 130 (53).
Paracytheroma Jupay, 1907 [*P. pedrensis|. Cara-
pace like that of Cytheroma. Rec.,, N.AM.
Pellucistoma Corverr & Frevps, 1937 [*P. hower |

Cytheromorpha

Fia. 241. Loxoconchidae (p. 0313).



Elofsonia

Fic. 242, Loxoconchidae (p. 0313}).

[=]avanella Kivoma, 1948]. Less elongate and
more inflated than other genera assigned to fam-
ily, with marked caudal process, widely spaced
racdial pore canals (some branching) and mero-
dont hinge. Mio., C.AmM-N.Am. Fro., 244,5.
*P. howei, Panama; Sa, RV lat.; 56, LV dors:
K75 (126).

Family PECTOCYTHERIDAE Hanai,
1957

[#om., trand. Hamar, herein (ex Pectocytherinae Hawar,

1957) ] [Materials for  this family prepared by Tersuno

1anar, University of Tokyo, with contributions on some
genera by H. ¥, Howe, Lovisiana State Universitg]

Carapace thick, small, subquadrangular
in side view, typically narrowing backward
from broadly rounded anterior margin; sur-
face coarsely punctate and with marginal
ridge accenting periphery. Hinge line
straight, of modified merodont (pentodont)
type, characterized in LV by anterior and
posterior sockets and intervening crenulate
bar with terminations that swell into knob-
like projections, RV hinge complementary;
marginal area broad, vestibule developed
anteroventrally; radial pore canals simple,
straight, few. L.Cret.-Rec.

Pectocythere Hanar, 1957 [*P. gradrangulatal.
Close to Munseyella, but very thick, oblong box-
shaped; marginal ridge is extremely blunt and
bold, having a tendency to circumscribe periphery
of shell. Posterior end lacks spines. In LV, lower
non-crenulate elements of terminal teeth at each

Crustacea—Ostracoda

end of median clement are larger than upper.
Anterior vestibule mostly crescent-shaped. Male
slightly elongate. Plio.-Pleise., E.Asia(Japan), N.
Am.(Calil.}. Fie. 246,01, *P. quadrangulata,
Plio., Japan; fa, RV lat, %105 (Hanai, n); 1&,c,
RV int., LV int, X105 (26).

Arcacythere Horwisrook, 1952 [*A. chapmani].
Carapace small, oblong, narrow, widest posteriorly,
dorsal and ventral margins parallel, ends squarely
truncate with heavy rims; LV overlapping RV
conspicuously at anterodorsal angle; surface reticu-
late. Four posterior muscle scars and one anterior
scar; normal canals not numerous; radial canals
few, simple, wide at the bases; line of con-
crescence deviating slightly from inner margin;
RV hinge with 2 terminal simple or crenulate
teeth and straight, faintly crenulate,
groove; LV hinge complementary. [Differs from
Leptocythere in its oblong boxlike form with RV
conspicuously overlapping LV at  anterodorsal
angle.] U.Cret.-M.Mio., N.Z. Fi, 246,2. *A.
chapmani; 2a-c, LV (holotype) lat,, RV int,, cara-
pace dors., 3100 (32).

Dolocythere Mentens, 1956 [*D. yara]. Carapace
with rounded quadrangular outline, long margins
converging slightly backwards: surface reticulate.
LV hinge with terminal smooth sockets open to
interior, between them a smooth bar, RV with
smooth hinge furrow, upper portion of anterior
and posterior margins thickening into false teeth
which fit smooth sockets of LV, no accommexa-
tion groove; inner margin and line of con-
crescence coincident; radial canals 8 to 12 in
frant, about 6 behind, with some pseudoradial
canals which reach outer surface; muscle scars in

median

Phlyctocythere

Fra. 243, Loxoconchidae (p. 0315).
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Paradoxostoma

Sclerochilus

8a
Macrocypris

8b

Pellucistoma

Paracytherois

Kiphichilus

Fic. 244. Macrocyprididae, Paradoxostomatidae (p, 0207, 0315-0318).
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vertical row of 4, V-shaped scar in front opening
forward., L.Cret.{ Apt-Atb.), Eu.(Ger.). Fia.
246,4. *D. rara, L.Alb., NW.Ger.: 4a-d, ¢ cara-
pace (holotype) R, L. dors,, vent,, X75; 4e, RV
lat., %75; 4/, LV int, RV int, X100; 44, LV
and RV from dorsal side, 3100 (250).
Munseyella vay pen Borp, 1957 [pro Toulminia
Munsey, 1953 (mon Zrvren, 1878) ] [*Toulminia
hyalokystis Munsey, 1993]. Small, compressed,
subquadrangular, with nearly straight posterior
outline. Surface heavily ornamented; a marginal
ridge nearly circumseribes the carapace. In hinge-
ment of LV, non-crenulate  clements
of anteromedian and  posteromedian  teeth  are
smaller than upper elements. Both upper and
lower elements are usually fused together so as to
make one  knob-like Radial
straight and few, extending from vestibule. Ad-
ductor scars a row of 4 with at least one scar
in front. Paleoc.-Rec., N.Am., Japan——TFic. 246
3, 246401, *M. hyvalokystis (Muwsey), Paleoc, (U
Midway), USA{Ala); 246,326, RV ext., RV int,

lower

projection. canals

Cytheroma

Crustacea—QOstracoda

w140 (239); 246A1ab, RV int, LV int, X145
{Bold, n).

Family PERMIANIDAE Schneider, 1947

[Materials for this family prepared by W, A wan pex Bowp,
Louisiana State University, and R, A, Revmewe, University of
Stockhiolo]

Large, subrectangular, distinct dorsal
angles, rounded anteroventrally and pos-
teroventrally, transverse groove extending
downward from middle of dorsal margin.
Muscle scars in vertical row of 3 with 2
scars in front. U.Perm.

Permiana Scunpiner, 1947 [*P. oblongs ScHNEL-
per, 1947]. Carapace elongate rectangular, with
almost parallel, slightly concave ventral and dorsal
margins and broadly, slightly uneven rounded
anterior and  posterior marging; RV overlapping

LV weakly along dorsal marging valves swollen
ventrally  with  posteroventral  winglike  process;
surface smooth, pitted or bearing small spines.
Hinge simple, LV hinge with median furrow hav-

Fic. 245, Paradoxostomatidae (Microcytherinae, Cytheromatinae) (p. ©0316-0317).
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Dolocythere

Fic. 246. Pectocytheridace {p. ©318-0320).



Munseyella

Fio, 246A. Pectocytheridae (p. £320).

ing steplike sides and weak terminal thickenings
corresponding to teeth, RV with shallow terminal
impressions.  U.Perm., Eu.(USSR}. Fic. 247,
la-d. *P. oblonga Scuwseier, Volga region; lab,
LV lat., vent, X45; Icd, LV and RV hinge,
53 (Schneider, 1947). Fio. 247,1e. P. tu-
berenlata Kasuevarova, N.Dwvina Basin; LV lat.,
43 (192). Fia. 247.1f,¢. P. cornuty Kasue-
vanova, Troitsk-Petchoray I1fpe, BV lat, wvent.,
w43 (192).

Family PROGONOCYTHERIDAE
Sylvester-Bradley, 1948

[mar. trand. Howe, herein {ex Progopocytherinae Svivester-

Bnapcey, 1948] [Materials for this family prepared by H. ¥.

Howe, Louisitng State University, with contributions from

W oA, van pex Boee, Loudsiana Stite University, and R, AL
Ervnaernr, University of Stockholm |

Ovate to subtriangular in lateral view,
rather plump in dorsal view; surface usually

pitted or reticulate but may be nearly -

smooth, some species with nodes or more
commonly with longitudinal folds or ribs;
eye tubercles prominent in only a few gen-
era. Hingement entomodont or merodont;
marginal areas rather wide, radial canals not
abundant, tending to be straight, 2 to 20 at
anterior end; muscle scars (where described)
in nearly vertical row of 4 oval spots for
adductors, an oval or crescent-shaped an-

Crustacea—Ostracoda

tennal scar in front, and more rarely an oval
mandibular scar. [A strictly synthetic fam-
ily based largely on hingement and external
form, since finer details of the carapace be-
longing to many Jurassic and Lower Cre-
taceous genera assigned here have not been
described.] ?Penn., Jur-Rec.

On the basis of hingement the family
may be divided into the subfamilies Progon-
ocytherinae with strictly entomodont hinge-
ment, in which the median element is
divided into two portions, the anterior one
being crenulate; and the Protocytherinae,
in which the hingement is merodont, either
antimerodont or hemimerodont. In survey-
ing genera assigned to the Progonocytheri-
dae it is appropriate to mention a few forms
which are excluded from the family. These
are Cyprideis, which has entomodont hinge-
ment, Perissocytheridea, and some species
of Clithrocytheridea, which may be difficult
to distinguish from the Protocytherinae.
Following custom these genera are in-
cluded in the Cytherideidae, a procedure
that appears justified, as for nearly a hun-
dred years Cyprideis was confused with
Cytheridea, the type genus of Cytherideidae.
The case for Perissocytheridea, however, is
not so clear, for its hinge is strongly anti-

Permiana

I'tG, 247, Permianidae (p. 0320-0322).
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Progonocythere

Fic. 248. Progonocytheridae (Progonocytherinae) (p. 0326-0329).
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merodont, its shape is unlike that of Cy- ridges on their surface; these may well be-
theridea and close allies, and its ornamenta-  long to a different genus classified as a
ton is much like that of protocytherine Tertiary representative of the Progonocy-
genera. The same is true of reticulate species  theridae.

of Clithrocytheridea having longitudinal The Progonocytherinae appear to have

*
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Paraschuleridea 4c

Fre. 249, Progonocytheridae (Progonocytherinae, Protocytherinae) (p. 0326-0330).
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developed from forms included in the Pro-  represented in early and middle Mesozoic
tocytherinae by a strengthening of the an-  ostracode assemblages, give evidence of
terior crenulations of the middle element being ancestral to other Upper Cretaceous
of the hinge. Both subfamilies, which are and Tertiary families. Thus the Xestoleberi-

Aphelocythere
L

dAcanthocythere

e, 250, Progonocytheridae (Progonocytherinae, Protocytherinac} (p. (3326-0330).
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didae, Cytherideidae, and Cytheridae, with
their merodont hinges may be thought of as
special developments from the Protocytheri-
nae. The Leptocytheridae, Brachycytheri-
dae, Hemicytheridae, Cytherettidae, Trachy-
leberididae, Campylocytheridae, and Schizo-
cytheridae, with their amphidont and
schizodont hinges are clearly developed
from the older entomodont hingement of
the Protocytherinae.

Subfamily PROGONOCYTHERINAE
Sylvester-Bradley, 1948
[Tncludes Xenocytherinae Manoersrast, 1900]
Hinge entomodont. Jur-Ree,
Progonocythere SvivesTer-Bravrey, 1948  [*P.
stilla]. Shape similar to Brachyeythere, ventrally
very plump; may be smooth, longitudinally
wrinkled, or reticulate; hinge entomodont; muscle
scars a vertical row of 4 with 2 in front; marginal
area and radial canals not described; no eyve
tubercle. Jur., Eu. Fic. 248,2. *P. stilla, M.Jur.,

Eng.; 2a,b, LV lat, RV lat; 2cd, LV int, RV

Procytherettina

Crustacea—QOstracoda

int.; 2e-g, LV dors., RV dors.,, LV post.; all X75
(364). Fie, 249,2. P. hieroglyphica Swain &
Prrerson, U.Jur. (Sundance), USA(S.Dak.); 2a.b,

RV and LV ext; 2¢, 9 carapace dors, X50
(357).
Acanthocythere Syivester-Braprey, 1956 [*Cy-

there sphaerulata Jones & SnerBory, 1888]. Cara-
pace with shape similar to that of Echinocythereis
but with lobodont hinge, which is an intermediate
stage in evolution of the typical entomodont hinge
of the Progonocytheridae to typical amphidont
hingement of the Trachyleberididae; carapace me-
dium in size, plump, with straight long margins
and rounded ends; surface covered with fine spines
and apparently possessing  broad eye tubercles.
Normal canals large, sparse, about 20 to the
valve; marginal area widest anteriorly, with few
straight radial canals; muscle scars unknown, M.
Jur.( Bathon.), Eng. Fie. 250,10, *A. sphaeru-
lata (Jones & Suerporx); lab, & LV lat, int;
led, & RV lat, int.; all X47 (367).
Centrocythere MerTENs, 1956 [*C. denticulata).
Egg-shaped, surface with concentric reticulations
and nodes; obliquely rounded in front, narrower

Posteroprotocythere

Fic. 251. Progonocytheridac (Progonocytherinae, Protocytherinae) (p. 0326-0330).
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behind. Hinge entomodont, crenulate in front part
of median element; with accommodation groove
in LV; marginal areas regular, radial canals sparse;
muscle scars in near-vertical row of 4; mandibular
and antennal scars not known. L.Cret., Ger.
Fia. 251,53, *C. denticulara, M.Alb.; 3Ja-c, RV
lat., LV dors., LV int., X350 (34).

?Gubkiniella Kuzwersova, 1956 [*G. miranda)
[=Gubkinella Kuznersova, 1956 (original variant
spel.) ]. Elongate-ovate in side view, widest an-
teriorly; surface reticulate with muscle swelling
in front of center, distinct eye spot. Marginal area
wide, with about 25 straight radial canals; hinge
madified entomodont, consisting in RV from front
to back of crenulate tooth, socket, crenulate tooth,
another socket, crenulated median furrow, pos-
terior crenulate tooth; muscle scars not known,
Sexual dimorphism pronounced, males longer than
females, tapering backward, more strongly orna-
mented and with larger rear spines. L.Cret.( Bar-
rem.), SW. Asia-SE, Eu. (Caucasus-Caspian).
Fig. 250,5. *G. muranda, SE.Caucasus; Jab, RV
lac,, RV int, X80 (50). [Howe-Borp-REyMmENT. |

Lophocythere SyvLvesTER-Braprey, 1948 [*Cytheri-
dea ostreata Jones & SHEmrBoRN, 1888]. Sexually
dimorphous, more or less rectangular, surface
reticulate with one or more keels parallel o Jong
margins; eyve node distinct; hinge entomaodont;
other internal details not described. M fwr.-U Jur.,
Eu. Fic. 2491, *L. ostreata (Jowes & SHER-
sorn)}, M.Jur., Eng.; Iaf, LV lat, RV lat; Ic,
juv. LV lat; Ide, LV int, RV int.; all 70 (364).
Neocythere MerTens, 1956  [*N.  ranveeni)
[ ="Trochiscts ManpeLsTam in MANDELSTAM &f
al., 1956 (mon Hevven, 1826); ?Trochinius Man-
pELsTAM, 1957 (nom. subst. pro Trochiscits Man-
peLsTaMm, 19567]. Shape and ornamentation simi-
lar to that of Centrocythere but rear element of
middle hinge bar of LV crenulate; other internal
characters also  similar. L.Cret.{ Barrem,)-U.Cret.
{Maastricht.),  BEu{Ger.-Holl.-Fr.-?Eng.-?Urals) -
FW.Sib.-FC.AsIa, Fic, 251,01, *N. vanveeni,
U.Alb., Ger.; Ta-¢, RV lat., dors., int., %50 (34).
Tia, 2504, N. punctatula (Jones) (fide Man-
peELsTaM  but identity with Cythere punciatula,
Eng., type species of Trochinius, doubtful), San-
ton., N.Urals; 4a,4, LV int, RV int, X43 (50},
[HowE-Borp-REYMENT. |
Posteroprotocythere MANDELsTAM in MaANDELSTAM
et al., 1958 [*Orthonotacythere proparia SHARA-
vova, 1939 (F=0. propria SHamavova, 1939, p.
43, pl. 3, fig. 32)]. Carapace clongate-ovate, LV
larger than RV, anterior end rounded, posterior
end produced, dorsal margin straight; reminiscent
of Protocythere but differs in having hinge sub-
divided into 4 elements, LV with anterior crenu-
late socket, postadjacent elongate tooth divided
into 5 parts, median crenulate bar, and posterior
socket divided into 5 parts. Lfur-U.Crer., W Eu.-
SE.Eu. (Caucasus) -SW.Asia( Kazakhstan) . Fie.
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2516, *P. propria (Suarapova}, L.Cret.(Neocom.),
SE.Russia; LV lat,, x50 (34). [BovLp.|
Procytherettina MaNpeLsTAM 1n MaNDELSTAM ef al.,
1958 [*Cythereis solus Suararova, 1939]. Cara-
pace kidney-shaped, LV overlapping; wvalves 3-
ribbed, with subcentral tubercle; hinge in LV with
anterior socket divided into 5 parts, postadjacent
conical tooth with 5 crenulations, median crenu-
late bar, posterior ovate socket divided into 5
parts; marginal area moderately broad, pore canals
moderately numerous, thin, equally spaced, coupled
in some. [Diflers from Veenia in having crenulate
hinge teeth and from Protocythere in having 4
hinge elements.] U.Cret.{Cenom.), E.Eu.(M.
Volga-Ozinki)——VFis, 251,5. *P. sola (SHaRA-
rova); RV lat, X50 (34). [Boin. |
Unodentina Mavz, 1958 [*Macrodentina? spinosa
ScavoT, 1955, Shape and most other characters
similar to Aeanthocythere; smooth anterior tooth
in RV and smooth tooth in anteromedian part of
LV hinge. M.Jur.-U.Jar., W.Eu—Fic. 2514
*U. spinosa (Scamior), UJur., Ger.; 4a,b, RV
lat, dors.; 4e, LV int; 4d, carapace dors.; all
%60 (320). [REYMENT. ]
Xenocythere Sams, 1925 [*Cythere cuneiformis
Brapy, 1868). Carapace wedge-shaped, highest in
front, ventral face broad and Aattened, valves sub-
equal, moderately strong, Hinge of LV with ter-
minal crenulate pits and between them bar bear-
ing 2 or 3 small teeth at anterior end; marginal
areas widest at ends where Jine of concrescence
departs from inner marging radial canals few:
muscle scars in vertical row of 4 with 2 antennal
and single mandibular scar in front, (314, 375).
Ree., MN.Atl Fre.  256,8. *X. cuneiformis
(Brapy); 8ab, carapace L, R, x75; 8c-e, RV
int. with pore canals, hinge, muscle scars, }120

(375).

Subfamily PROTOCYTHERINAE Lyubimova in
Lyubimova & Khabarova, 1955

[Although cited as a new subfamily introdoced by Mawoen-
stam, 1960 (USSR Treatisc), the name Protocytherinae wa
first published by Lyvuatmova in 1955.] [= ?Palacocyiheridi-
die Manpriistam, 1947; ioncludes Plevrocytherinae, Parataxo-

dontinae Mamperstan, 1960]
Hinge merodont. Jur.-Cret.

Protocythere Trieser, 1938 [*Cytherina triplicata
RoemEr, 1841] [=Cytherettina ManNDELsTAM,
1956 (obj.}]. Carapace elongate, LV much larger
than RV; surface with 3 longitudinal ridges or
swellings, Hinge antimerodont;  marginal
broad, with long radial pore canals upturned in
upper part of anterior end; muscle scars in vertical
row of 4, with heart-shaped antennal scar in
front, U Jur.-L.Cret., Eu. Fic. 252,1. *P. trip-
licata (Roemer), L.Cret,, Ger.; Iab, § LV lat,
RV lat; Ie, 9 carapace dors.; lde, & LV lat,
RV lat; Ifg, ® LV int, RV int; fhi, € LV
dors., RV dors.; all x50 (80). Fis. 253,2. P.
guadricarinata Swaiw & Prrerson, U.Jur.(Sun-

areas
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dance F.), USA({Wyo.): Za-c, carapace R, L, vent,,
K50 (354).

Aphelocythere Trieser & Kuincier, 1959 [*A4,
undidata). Strongly  dimorphous, fmales bigger
and more clongated than Pfemales: carapace of
medium  size, irregularly quadrangular in side
view, greatest height just in front of mid-point,
LV slightly larger than RV, overhanging it dor-
sally and in upper part of posterior end; anterior
margin broadly rounded, posterior end narrowly
rounded to bluntly angled in lower half and al-
mast flat in upper half, dorsal margin of Plemales
almost straight or weakly convex: surface with
broad flat rib near anterior margin beginning at
anterodorsal angle and fading below  mid-line,
central area of valves without coarse ornament,
posterior area with few curved vertical riblets;
eve spots and internal eve sockets apparently lack-
ing. Inner margin and line of concrescence coinci-
dent; marginal pore canals undivided, widely sep-
arated, few; true submarginal canals lacking; nor-
mal canals large, sieve-shaped; 4 adductor muscle
spots in slightly curved vertical row, lowermost
scar largest, also frontal pair that may coalesce; RV

/

_____
T

e e
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hinge with terminal low, notched twoth plates and
finelv crenulated median furrow. [Marine.] L.Jar.-
M. fir., W.Eu. I, 25002, *A. wndulata, 1.
Jur.,, NW.Ger.; Za-e, § carapace L, R, dors,
w47; 2d-f, & carapace L, R, dors., X47; 2g.h

RV and LV hinge, int., ¥ 145; 24/, LV int. ant,
post., X 195; 2k, muscle scars, RV int, 290
(382). [REYMENT.]

Hutsonia Swary, 1946 [*H. enlgaris]. Carapace
subpyriform in appearance from side, LV larger
than RV; sides pitted or reticulate, venter ribbed,
bisulcate above muscle scars (vertical row of 4
with crescent-shaped antennal scar in front); hinge
hemimerodont, far., N.Am. Fic. 253.3: *H,
pulgaris, U.Jur., La.; Ja-¢, carapace R, L, and dors,;
3d, LV int.; 3e, carapace R; all 70 (350).

Klieana Martin, 1940 [*K. alata]. Small, with dis-
tinct sexual dimorphism; LV larger than RV,
plump females with strongly developed winglike
processes on ventral side of both valves, producing
broad arrowhead outline in view from above;
surface pitted, Hinge hemimerodont; duplicature
rather narrow, with widely spaced radial canals
in pairs; muscle scars in slightly oblique row of 4,

Fic, 252, Progonocvtheridae (Protocytherinae) (p. 0327).
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Jur.-Cret., Eu. Fic. 248.1. *K. alata, U.Jur,
Ger.; lab, 9 carapace L, dors.; le, & carapace
dors.; Idg, RV int, dors; lef, LV int, dors.y
all 80 (51).

Looneyella Peck, 1951 [*Cythere monticula Jowes,
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18931, Subtrigonal to pyriform in side view, dor-
sal and ventral outlines converging toward well-
developed caudal process, anterior end obliguely
rounded: alate, with spines on certain species and
in known forms reticulate on lateral surface and

Hutsonia

Fre. 253. Progonocytheridae (Protocytherinae) (p. 0327-0330).
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Procytheridea

F1c. 254, Progonocytheridae (Protocytherinace)

(p. 0330

longitudinally ribbed on ventral surface. Hinge
hemimerodont; muscle scars not known; marginal
areas regular and radial canals few. L.Cref., N.
A Fre. 251.2. *L. montienla (Jones), Wyo.;
2ah, RV lat., LV int, X350 (34).

Merocythere Qurrry, 1957 [*Clithrocytheridea plena

Sensior, 1954], Plump, subpyriform in lateral
outline, surface pitted, no eye twbercles. Hinge
hemimerodont; other internal details lacking, fur.,
Ger,

Paraschuleridea Swartz & Swain, 1946 [*P. anwm-
bonara]. Shape somewhat like that of the Cytheri-
deidae, but muscle scars in vertical row of 4 with
single large scar in front: marginal areas and
canals not known. [Based on single specimen.
Placed here because of hemimerodont hinge.] far.,
N.Am. Fio. 2494, *P. aunumbonara, U.Jur.,
La.; 4a-r, carapace R, dors., vent; all X 60 (77).

iParataxodonta ManpeLstan, 1956 [*P. wralensis].
Carapace elongate oval roughly, with maximum
height just behind anterior third, with transverse
concavity in side middle; ventral margin broadly
rounded, dorsal margin strongly and arregularly
arched, posterior hall concave, anterior margin
broadly and rather irregularly rounded with mid-
point Jower than posterior; rear margin blung
LV larger than RV, Anterior zone of concrescence
with only few pore canals, no vestibule. Eye spot
distinct; surface smooth except for coarse, sym-
metrically  aligned  reticulations and  weak  ribs.
LYV hinge with crenulated bar with terminations
becoming wider and toothlike, L.Crez.( Apr-Alb.),
USSR (Urals-Kazakhstan). Frg: 250:3. *F:

Crustacea—Ostracoda

uralensis, Urals; 3a, LV lat, X63; 3b,c, RV int,
LVint., %43 (238). [REYMENT.]

Pleurocythere Trieser, 1951 [*P. richteri] |=7An-
nosacythere WuzNnetsova, 1957]. Ovate, LV larger
than RV and with dorsal keel that is missing on
RV; lateral surface with slanting front rib and
3 long ribs connecting anteriorly. Hinge antimero-
dont; radial canals long, curved, with 2 aberrant
canals near posterior hinge terminations; muscle
scars in row of 4 with 2 in front. Jur.,, Fu—0-
Fic. 253,1. *P. richteri, MJur., Ger.; 1o, & LV
lat.; 14, @ RV lat; Ied, 9 carapace R, dors,;
lef, LV and RV hinge; Ig, LV int.,, muscle scars;
144, LV marginal areas post.,, ant.; Ja-d, X73;
lefhi, X 1505 1g, X300 (377).

Procytheridea PeTerson, 1954 [*P. exempla]. Ovate,

highest at anterior cardinal angle, ventral margin
sinupus; surface reticulate, with tendency to de-
velop longitudinal ridges.  Hinge antimeradont;
marginal areas wide, few canals, line of con-
crescence nearly coincuiding with inner margin;
muscle vertical row of 4 with several
others in front. Jer., N.Am, Fros. 249.3; 254.1.
*P. exempla, U.Jur.,, Wyo.; 2493q0, @ and &
carapace R; 254,0ab, LV int.,, RV int.; all 3100
(273).

scars in

Family PSAMMOCYTHERIDAE Klie,
1938

|nam, fransd, Howe, herein
19387 ] [Materials for this family prepared by oV,
Louisizng State University]

(er Psammocytherione Kiig,
Howre,

Shell low, elongate, delicate, transparent.
Hinge adont. No eye. [Marine.| Rec., Fu.
Psammocythere Kuiie, 1936 [*P. remanei]. No
sexual dimorphism; shells similar; height about
2/5 length; radial pore canals widely spaced in
broad anterior marginal area. Rec., Helgoland.
Fre. 255.1. *P. remanei; 1a,b, RV ext. (by reflected
and transmitted light); fe, RV dors; all <100
(219).

—

Psammocythere

Fia. 255. Psammocytheridae (p. 0330).
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Family SCHIZOCYTHERIDAE Howe,
n. fam.

[Materials for this family prepared by H, V. Howe, Louisiana

State University, with some contributian from P. €. SyLves-

Tin-Brani. University of Leicester, and R. A. REymexy,
University of Stockholm]

Characterized by schizodont dentition;
marginal areas relatively broad, crossed by
few radial canals; surface rough, commonly
reticulate or strongly pitted, tending to de-
velop longitudinal ridge near venter. Muscle
scars very difficult to discern because of
surface ornamentation but apparently con-
sisting of a vertical or curved row of 4 ad-
ductors, in front of which are rounded an-
tennal and mandibular scars. U.Cret.-Rec.

Schizocythere Trienger, 1950 [*S. hollandica]. Cara-
pace small to medium in size, ovate in side view,
posterior extremity being slightly angulated near
middle, above which it is weakly concave in RV,
ovate in dorsal view; surface pitted to strongly
reticulate, with distinct eve tubercle and in most
species a tendency to have rib separating lateral
and ventral surfaces. Hinge schizodont, in RV
with split anterior tooth, deep socket divided in
2 parts at end, crenulate hinge furrow and lobed
posterior tooth; anterior tooth bifid in LV; mar-
ginal areas very broad, with about 5 straight radial
canals on anterior part; normal canals rather large,
widely spaced, sicve-like: muscle scars in some-
what curved row of 4 adductors, in front of which
are single rounded antennal and mandibular scars
very difficult to see. Foe.-Mio., Eu. Fic. 256,
la-c. S. batjesi Krury, Eoc.(Led.-Barton.), Belg.;
la, LV lat. (Barton.), X67; 15, carapace dors.
(Led.), X77; le, LV int, (Barton.), X75 (42).
——Fi6. 256,1d. §. tessellata (Bosouer), Eoc.
(Lutet.), Fr.(Paris Basin); RV Jat., X 65 (42) ——
Fic. 256,1e-g. *8. hollandica, Mio., Holl.; Ie, RV
lat., Xx45; If, RV hinge, X100; Ig, RV radial
pore canals, X137 (all 376).

Amphicytherura BurLir & Jowes, 1957 [#Cythe-
rura? dubia Isravisky, 1929]. Hinge schizodont,
Like Costa but smaller, less elongate, and with
median ridge straight or curved, concave upward,
less well defined than in Costa. Externally resembles
Eueytherura. U.Cret., Eu.-N.Am. Fic. 257.1a-¢.
¥A. dubia (IsraeLsky), USA(Ark.); Ja-c, LV lat,
RV int, carapace dors.; X80, X70, X77 (34).

Fic. 257 1d. A, limburgensis Howr & Lavnren-
cicl, Belgium; LV lat.; X80 (34). [Syivestir-
BrabrLey.]

Neomonoceratina Kinesma, 1948 [*N. columbifor-
mis]. Generally considered to be subgenus of
Paijenborchella because similar in most features
but with upturned caudal process (46). Mio.-
Ree., E.Indies-Eu. Fic. 256,5. *N. columbi-
formis, Rec., Sumatra; 35ab, RV int, LV int,
*50; 5S¢, RV dors, X50. Fic. 256,6. N.
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mediterranea Rucaieri, Mio., Ttaly; 6ab, LV lat,
int., X 50; 6e, hinge, %50 (302).

Paijenborchella Kinoma, 1948 [*P. jocosa] [ =Pay-
enborchella Keiy, 1953]. Carapace with obliquely
rounded anterior end and long caudal process
near lower posterior margin, nearly vertical sulcus
marking middle of valves at position of adductor
muscles; valves widest near venter where ridge
tends to form ala or develop spine, another hori-
zontal ridge crossing sulcus near middle of valves.
Hinge heavy, schizodont, with split anterior teeth,
crenulate middle element. and lobed posterior tooth
in RV; marginal areas broad, with very few radial
canals; adductor sears on median ridge, in front
of which appear to be single antennal and man-
dibular scars (148, 220). U.Cret-Ree., Elndies-
Eu.-N.Am.——Fi6. 256,2. *P. iocosa, Rec., E.
Indies(Java), 2a, carapace dors.; 2b,e, LV int., RV
int.; all X30 (46). Fig, 256,3. P. eocaen-
ica  TrigsrrL, FBoc.(Barton)), Belg.: 3a, RV
lat., X73 (42); 3b,c, hinge and radial pore canals,
enlarged (375). Fra. 256,4. P. longicosta Ky,
Eoc.(Lutet.), Belg.; 4afb, & carapace R, dors,,
X T8 4¢, § carapace dors., X78; 4d, 2 LV int,
X 78 (42).

Palmenella Hmscnmany, 1916 [*Cythereis limicola
Nonman, [865] [=Kyphoeythere Sars, 1925].
Carapace subrectangular, dorsal margin  marked
by raised cardinal angles, compressed in dorso-
median region, much widened ventrally in form
of subalate ridge; surface pitted or reticulate or
both. Hinge schizodont; marginal areas broad,
with few wavy radial pore canals; muscle scars in
subvertical row of 4 with 2 scars in front (314,
375, 172). Plio.~Rec., Eu.-N.Am. Fi. 256,7.
*P. limicola (Normax); 7a,b, carapace L, dors.,
X40; 7ed, hinge and radial pore canals, X67
(172).

Family SINUSUELLIDAE Kashevarova,
1958

[rone. trans!. vax oix Boup, hercin (ex Sinusuvellinae Kasir-
wvarova, 19383 | [Materials for this family prepared by W, AL
van pex Bown, Lousiana State University]

Large, rectangular, with rounded antero-
and posteroventral margins; swollen area
overhanging mid-ventral part of valves;
surface smooth or ornamented. Zone of con-
crescence forming a flattened fringe. U.
Perm.

Sinusuella Seiznansky, 1939 [*S. ignota]. Dorsal
outline sinusoid, with process pointed backward;
LV overlapping RV only along dorsal margin,
entire free border with radially striate fringe or
rim; surface smooth or reticulate, LV hinge with
crenulate bar, teeth at extremitics of bar, corre-
sponding depressions in RV; muscle scars in ver-
tical row of 4 with 2 scars in front. [The muscle-
scar pattern of this poorly illustrated, inadequate-
Iy known genus indicates placement within the
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Fic. 256. Progonocytheridae, Schizocytheridae (p. 0327, 0331).
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Cytheracea (Howe).] U.Perm.(Ufim. - Tatar.),

USSR (Sukhon Basin).

Family TOMIELLIDAE Mandelstam in
Yavorsky, 1956

[Materials for this family prepared by W. A. van pen TioLn,
Louisiana State University] [Includes Iniellinae ManbELSTAM,
1960]

Strongly varying in shape, ends rounded,
dorsal margin straight, ventral margin
straight or concave; valves with submedian
transverse groove, commonly curved at pos-
terior side, some genera with subcentral
tubercle in front of this groove; surface
reticulate, pitted, or smooth. Zone of con-
crescence well developed, radial pore canals
widely spaced, vestibule in anterior end;
muscle scars in vertical row of 4 with 2 in
front; LV hinge with shallow groove which
receives sharpened dorsal margin of RV.
Perm.

Tomiella Seiziarsky, 1937 [¥T. vacorshyt (=*Kirk-
bya oblongata Jasuevsky, 1927)]. Anterior end
rounded, commonly higher than posterior end,
dorsal margin straight, ventral margin concave;
valves with submedian transverse groove, usually
obliquely rounded toward rear, some species with
tubercle in front of this groove. Muscle scars on
interior ridge that corresponds to external groove,
4 elongate scars (much like those of Timiriasceia)
in oblique row; radial pore canals better devel-
oped in anterior end, inner lamella weak; LV
hinge with narrow, smooth groove, slightly wid-
ened anteriorly into which fits sharp dorsal mar-
gin of RV. Perm., USSR({Kuznetsk-Tungus region}.

Fig. 258,1. *T. oblongata (JaisHevsky), Kuz-
netsk; fa, RV lat, X20 (337); 14, RV lat
(?another specimen), »43 (238).

Iniclla ManpeLsTaM in Yavorsky, 1956 [*Leperdi-
tia huznetshiensis Seiznawsky, 1937]. Elongate,
subelliptical, anterior end higher than posterior
or equally high, both ends rounded; dorsal mar-
gin straight, parallel to ventral margin or con-
verging posteriorly, Muscle scars in vertical row
of 4 with 2 in front: LV hinge with weak longi-
tudinal depression in dorsal margin into which
fits dorsal margin of RV, Perm., USSR{Kuznetsk-
Tungus region). Fic, 258,3. *L. kuznetshiensis,
Kuznetsk; 3a.b, LV lat, RV lat, X43 (238).

Kemeroviana MaNpeELsTAM 1n Yavorsky, 1956 [#K.
argulata). Irregularly elliptical to rounded rec-
tangular, LV larger than RV, ends usually equally
high, rounded; dorsal margin straight or sloping
toward posterior end, ventral margin obliquely
convex; surface with weak ribs that tend to be
diagonal. Muscle scars situated in subcentral trans-
verse proove. Perm., USSR({Kuznetsk Basin).
Fic. 258.5. K. argularta, Kuznetsk; LV lat, 43
(238).

Amphicytherura

Fia. 257. Schizocytheridae (p. 0331).

Surickovella Manperstan, 1958 [*lniella limbata
ManpeLstane, 1956]. Carapace elongate, large,
elliptical or eclongate-ovate, anterior end  with
broad marginal area, also broad in wentral margin.
Surface smooth, [Differs from fazella in its straight
dorsal margin and upturned posterior part.| Perm.,
WC. Asia{Kuznetsk Basin) ——Fia, 2584, *5. fim-
bata (Manpristam), Kuznetsk: RV Jat, x40
{238). | Boin.|
Tomiellina Mavperstan in Yavorsky, 1956 "7,
umbrata|. Elongate, rectangular, LV larger than
RV, anterior end slightdy higher than posterior,
both rounded; dorsal margin  straight, wventral
convex, upwardly bent in posterior end, central
portion of valve with longitudinal concavity with
angular to rounded reticulations. [Differs from
Tomiella in lacking transverse groove, subcentral
tubercle and  blunt antero- and  posterodorsal
angles.] U.Perm., USSR(Kuznetsk Basin).——1"16.
2582, T. umbrata, Kuznetsk; LV lat., %43 (238,

Family TRACHYLEBERIDIDAE
Sylvester-Bradley, 1948

[rom, correct. SyLv m-Buancey & Hawemne, 1954 (pro
Trachyleberidae Syiv p-Braniey, 19481] [=Cythereidinae
Berousig, 1952 (mom. corvect. Svivestor-Braoiey & Hanmiwe,
1954, pro Cvthereisinae Berousex, 19521 [Marerials for this
family prepared by PO G Sy ren-Braniey, University of
Leicester, with ald on some genern by 1L V. Howe, Louisiang
Stute University, and R. A, Revsesr, University of Stock-
Tolm |

Sexual dimorphy common, males longer
than females. Carapace subrectangular, dor-




0334

sal and ventral margins parallel or slightly
convergent toward rear, anterior margin
broadly rounded, posterior margin subtri-

—

Kemeroviana

Fic. 258. Tomiellidae (p. 0333).

Crustacea—QOstracoda

angular (or caudate in a few genera), pos-
teroventrally more or less produced. Eye
tubercles and ocular sinuses well developed
(except in [diocythere). Internal muscle-
scar pit represented on exterior by an ele-
vated process (subcentral tubercle). Cara-
pace heavily ornamented with spines or
ridges or both, or may be reticulate, or (in a
few genera) smooth. Details of shape and
ornament (coupled with variations in hinge,
muscle-scar pattern and duplicature) are
used to distinguish genera. Hinge in post-
Jurassic adults strongly amphidont, juvenile
molts  merodont; accommodation groove
narrow or absent; duplicature of average
width, vestibule narrow or absent; normal
pore canals large, of sieve-type, radial
pore canals numerous, rather crowded,
some crossing each other, in many spe-
cies majority of canals widening at about
middle; muscle-scar pattern mostly with
vertical row of 4 just behind muscle-scar pit,
and single U-shaped scar or pair of oval
antennal scars within pit immediately in
front; other genera show break up into
greater number of scars. Species of this
family are abundant in shallow-water and
littoral zones, and extend into deep water.
Abundant fossils from Cretaceous onward.
Strong and characteristic ornament makes
species easy to recognize and valuable for
zonal stratigraphy. Apparently descended
from Oligoeytherers (M.Jur.). Caudal proc-
ess not normally developed. Presence of sub-
central tubercle and absence of caudal proc-
ess serve to distinguish family from Hemi-
cytheridae, but Quadracythere and Orionina
have both caudal process and subcentral
tubercle, and are here included in Trachy-
leberididae, Most Iemicytheridae have one
of the adductor muscle scars divided,
whereas in most Trachyleberididae they are
undivided. ?L.Jur., M.Jur-Rec.

Trachyleberis Brany, 1898 [*Cythere scabrocuneata
Brapy, 1880]. Hinge holamphidont. Ornament of
spines, tubercles or blades, dominated by sub-
central tubercle, and not arranged in longitudinal
lines except on venter; in some species subsidiary
reticulations also oceur, Palesc.-Rec., cosmop.
Fie. 259,1. *T. scabrocuneata (Bravy), Ree.,
Japan; la-¢, & LV lat, & RV lat, @ RV lat;
lde, & LV int,, @ RV int; Ifg, & LV dors.,
? RV dors.; all X50 (Sylvester-Bradley).

Actinocythereis Purt, 1953 [*Cyrhere exanthemata
Urrice & BassLer, 1904]. Hinge holamphidont.
Ornament like Costa but all ridges broken up
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into spines. Eo¢.-Rec., N.Am. Tig. 259,2. *A4. Ambocythere van pEN Borp, 1957 [*4. keiji].
exanthemata (Urrien & Basster), Eoc, USA Carapace subquadrate, with distinct posteroven-
(Fla.); 2a,b, carapace R, dors., X50 (286). tral projection; subcentral tubercle slight but

Cativella

o T e
Trachyleberis =

Bradleya

Fic. 259, Trachyleberididae (p. 0334-0336).
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definite; ornament of 2 or more thin carinae con-
fined to posterior hall of carapace; marginal rims
sharply defined. Duplicature wide, with narrow
vestibule: hinge hemiamphidont; antennal muscle
scar large, crescentic, opening toward front. Oligo.-
Eee., Cartb——F1a, 259.5. *A. kefji, Rec., Carib.;
Sab, carapace R, dors.; e, RV int; all X90
(101).

Anticythereis vaxy pEn Bowp, 1946 [pro Pseudo-
cythereis JTennives, 1936 (non Skocsperc, 1928) |
[ *Psewdocythereis  reticulata Jensines, 1936
[ =Stephensonaria CorviLL in Stepprnson, 1946
(nom. subst. pro  Psewdocythereis}]. Carapace
plump, like Eclinocytherers, but surface not spiny
and RV larger than LV, U.Cret., N.AM. Fie.
2504, *A. retienlara (Jennives), USA(N.]); 4ab,
carapace R, dors.. 40 (34).

Archicythereis Howe, 1936 [*Cythereis vazooensis
Howe & Coamerrs, 19341, Based on a juvenile
molt that is generically indeterminable, but cer-
tainly belonging to Trachyleberididae; not gen-
erally recognized as valid generic name, but use-
ful in the wvernacular when immature stages of
amphidont hinges are termed the “Archicythercis
hinge." Paleop.-Neog., cosmop. Ire. 263,1. A.
holmani LeRoy, Neog., Sumatra; Ta-c, RV lat.,
int., LV int., %24 (200).

Bradleya Honnisrook, 1952 |*Cythere arata Brapy,
18807]. Carapace subquadrate, smooth or reticulate,
with distinct dorsal and ventral ridges and sub-
central tubercle; no caudal process. Hinge hemi-
amphidont, with denticulate median element; an-
tennal muscle scar double, Line of concrescence and
inner margin coincident, marginal pore canals sim-
ple, widened in middle. Sexual dimorphism re-
corded. U.Cret.-Ree., cosmop. Fra, 2604, *B.
arata (Brapy), Rec., N.Z.; 4o, LV lat; 4, RV
int., dors.; all =350 (32). Ftc. 259,6. B. ap-
proximata (Bosourr), Eoc. (Lutet.), Fr.; 64,6, LV
lat,, RV int., 350 (42). [REvyMENT.]

Buntonia Ilowr, 1935 [*B. shubutaenss, juvenile
(=*Cythereis? israclshyi Howe & DPyeary, 1935,
adult) | | =Pyrieytheress Howe, 1936; Semicy-
thereis Frovsow, 1944, Hinge holamphidont, with
median element smooth or denticulate. Surface
stooth, or with longitudinal ridges and furrows,
Carapace plump, tapering to narrow rounded pos-
terior; eve tubercle present but not pronounced.
[Included with some doubt in Trachyleberididae,
as carapace lacks subcentral rubercle, |70, Cret.,
Foc.-Ree, NOAm-Eu-Afr, (Nigeria-Cameroons)

Fra. 260,1a-d. *B.. shubuptaensie, Foc., USA
(La.); 1ab, carapace R, dors.; Icd, RV int, LV
int.; all 380 (178). Fic. 260.1e. B. cortudenta
(Brapy & Noraan), Rec., Swed.; RV int,, X110
(2943

Carinocythereis Rucaiert, 1956 [*Cytherina carinata
Rouner, 1838]. Like Trachwleberis but subrec-
tangular, dorsal and ventral borders almost paral-
lel; ornament of ridges, spines and reticulations;

Crustacea—Ostracoda

subcentral  tubercle bladelike, duplicature with
narrow but definite anterior and posterior vesti-
bules; hinge holan.phidont tending to hemiamphi-
dont (posterior woth variable). [As here inter-
preted, the genus includes Cythere rugipuncrata
Urricir & Basscer, hitherto assigned to Puriana
(=Favella).] Foc-Ree,, N.AmM.-C.Am.-Eu.
Fic. 260,32, *C. carinata (Roemrin), Rec., Ttaly;
Ja,b, RV lat,, int., X80 (305).

Cativella Corvern & Fuenps, 1937 [*C. nawis|
[=Navecythere CorverL & Fievps, 1937]. Hinge
holamphidont. Like Ceoste but smaller, tapering
strongly toward rear, with acuminate posterior end;
ridges high, sharply defined, perforate in type
species. Mio., N.Am.-C.Am. Fre. 259,3. *C.
naeds, Fla.y Ja, LV lar; 36, RY int; B0 (286).

Costa Neviawt, 1928 [*Cyrhering edwardsi Roe-
MER, 1838; S Howr, 1955| [=Rectotrachyle-
beris Rucerert, 1952, Hinge holamphidont. Orna-
ment  dominated by 3 subparallel ridges, with
median ridge slightly diagonal to length, sloping
down gently toward anterior end and bent down-
ward rather abruptly at posterior end. Adductor
muscle scars 4, in vertical row; antennal scar V-
shaped, opening upward. Mig.-Ree,, Tu.-Asia-Alr.-
INLAmM——Fic. 261.5. *C. edwardsi (RorMER),
Plio.-Pleist., Fr.-Italy; 5«65, RV lat. int, X75
(5, 301; 58, 42).

Cythereis Jownes, 1849 [*Cytherina cliate Reuvss,
1846 (=*Cythering ornatissima Rovss, 1846);
SD Surron & WitLtams, 1939]. Tinge paramphi-
dont. Type-species has ornament of low reticula-
tiUnS, but as Curr{_'nl!y Und{‘.['ﬁr“"ld. g(‘.ﬂl]s ir‘l{.‘.h!(lt‘..‘;
all  reticulate, members of
family with paramphidont hinge and simple mus-
cle scar (4 wvertically arranged adductor impres-
sions, with V-shaped antennal scar in front). L.
Cret-U.Cret., cosmop. Fra. 260,2. *C. ornatis-
sima (Reuss), UCret.{Turon.), Ger.; 24, & LV
lat,, X30; 2b,e, 9 RV lat, %50, & RV lat., X6,
24, RV dors., 30 (380}, Fis. 261,01, C.
senchenbergi Twirner, L.Cret.(Hauteriv.), Ger.;
RV int., %350 (380).

Echinocythereis Puri, 1954 [*Cythereis garretti
Howr & McGuirt, 1935]. Like Trachyleberis but
mare inflated, with rounded rather than triangular
posterior end; ornament of rounded spines super-
imposed on reticulations, concentrically arranged
in many species; voung molts may lack spines,
Antennal muscle scar split into 2. U.Cret.-Ree.,
COSTOP, Fia. 261.3. *E. parretti (Howr &
MeGuinr), Mio, USA(Fla); Jab, LV lac, int;
Fe, RV int.g all %30 (178).

Henryhowella Puri, 1957 [*Cythere evar Urkicn
& Bassuer, 1904 | pro Howella Puri, 1956 (non
Oarey, 1899}, Like Aetinocytherers but ridges
not continuing into anterior half of carapace, where
spings are more or less concentrically  arranged.
Mio., N.Am. Fre, 2614, *H. evax (UrLnicH &

costate  and sp'mfmr;
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Basser), USA(Fla); 4adb, LV lat, int, x40 and ventral ridges. Hinge holamphidont; antennal

(290). muscle scar single, crescentic, Eoe.-Mio,, N.Am.-
Hermanites Puri, 1955 [pre Hermania Puri, 1954 Fu. . 261,2. *H. reticelatus (Puri), Mio.,
(non MoxTerosaTo, 1B44) ] [*Hermania retivelata USA(Fla.); 2a,6, RV lat, int.; 2c, carapace vent.;

Purr, 1954]. Carapace subquadrate, reticulate, all X 60 (288).
with pronounced subcentral tubercle, and dorsal — Hirsutocythere Howe, 1951 [*H. hornotina]. Like

Idiocythere

&b
Fia, 261, Trachyleberididae (p. 0336-0339).
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Trachyleberts but spines more numerous, dupli-
cature wider, and radial pore canals very numerous
and very fine. Typically each marginal spine has
3 radial pore canals leading to it. Eoe.-Mio., USA
(Fla.) Fro. 2626, *H. hornoting, Mio,, USA
(Fla.): LV int,, X60 (Howe, n).

Idiocythere Trirrer, 1958 [*I. lutetiana]. Hinge
modified holamphidont, LV with additional strong-
ly projecting conical-pessular tooth in front and
above (dorsal to) socket for reception of anterior
tooth of RV, with 2nd less strongly developed
anterior tooth behind this socket, in usual posi-
tion for amphidont dentition; hinge tubercles pres-
ent on exterior of carapace, but eve tubercles not
developed. Subcentral tubercle flat but readily dis-
cernible, Eoc., Eu. Fros, 2616, 266,3. *1. lute-
tigna, Litet., Fr.; 261,6a,b, LV, RV dors. showing
hinge, % 100; 2616¢,d, RV int, ant. and post.,
3 160; 266,3a-d, carapace L, R, dors., vent, X75
(380).

Isocythereis Twmiesrr, 1940 [*I. fissicosts]. Like
Cythereis but hinge hemiamphidont, muscle scar
much divided, duplicature wider, and radial pore
canals sparser. L.Cret.(Alb.), Ger. Fie. 262,
da-d. *1. fissicostis; 4a b, carapace R, dors., X120;
4e.d, RV dors., int., X100 (81). Fre. 262 ,4e.
L. fortinodis Twigsrn, Ger.; muscle sear of RV
int., ® 300 (81).

Leniocythere Howr, 1951 [*L. lebanonensis|. Sub-
rectangular, dorsal and ventral margins slightly
sinuous: surface smooth or faintly reticulate about
middle; eve tubercle and subcentral tubercle faint.
Hinge holamphidont. Fec.,, N.Am. Fic. 262,1.
*L. lebanonensis; Boc.,, USA(Fla); LV Jat, X30
a177).

Murrayina Puri, 1954 [*M. fhowei]. Carapace elon-
gate, reticulate, subrectangular, with well-marked
ocular and subcentral tubercles and marginal rims
but no longitudinal ridges. Hinge holamphidont.
Mio.,, N.Am. TFia, 2623, *M. howei, Mio.,
USA(Fla.); 3af, RV lat, int; 3¢, LV int; all
w50 (Sa, 287; 3be, 177).

FNormanicythere Neave, 1959 [*Cythere leioderma
Noramax, 1869, Carapace- like fsocythereis in
general form. Hinge line straight, oblique to dor-
sal margin seen from side; inner margin and line
of concrescence well separated anteriorly and at
posteroventral angle; radial pore canals simple.
Pleist.  (incl, Ree), NW.AtL-NE.Atl.-Br.Is.
Fic. 263,2. *N, leioderma (Norman), Rec., Spitz-
bergen (2a,#), Shedand Is. (2cd); 24,6, § LV
int., dors.. x50; 2ed, & RV int, dors., X590
(261). [ Moore. |

Occultocythereis Howe, 1951 [*0. delumbatal.
Hinge holamphidont; broad duplicature traversed
by radial pore canals which midway along their
length divide into 2 or more branches. Eoc., N.
Am.-Eu. Fic. 267.2. *0O. delumbata, Foc.,
USA(Fla.); 2ab, LV lat., int., X50 (177).
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Fia, 262,2. O. sp., Lutet.,, Fr.; 2a,6, § carapace R,
vent, X 80; 2e, & carapace R, X80; 24, RV int,
anterior duplicature, 3200 (81).

Oligocythereis SyivesTEr-Brabrey, 1948 [¥Cythere
Jullonica Jongs & Surreorw, 1888]. Hinge ento-
modont.  Ornament  with  prominent subcentral
tubercle and well-marked dorsal, ventral, and an-
terodorsal ridges. M. Jur.-U.Jur,, Fu. Fre. 264,
1. *0. fullonica (Jowes & SneErBORN}, Eng.; la-c,
LV lat., int,, dors,, Td-f, RV lat, int., dors.; all
580 (364).

Orionina Pury, 1954 [*Cythere vanghant ULricH &
Bassuer, 1904] [=Jngosocythereis Puri, 1957].
Reticulate, with sharp, straight median ridge
sloping  downward  from  posterodorsal  complex
and almost reaching anterior margin, posterior end
with slight posteroventral extension. Hinge holam-
phidont, Eoe-Ree., cosmop. Fic, 262,5. *0.
parghaeni (Urnicn & BassLin), Mio., USA(Fla.);
Sab, RV lat, int; Sed, LV lat, int; all x50
(Sue, 287; 50,4, 177).

?Parexophthalmocythere Oerrir, 1959 [*P. rode-
waldensis Barrensteiy & Brawn, 1959]. In lat-
eral aspect like Cythereis, although somewhat more
extended with rather narrow. sharply triangular
posterior extremity, front and rear margins strong-
ly denticulate, with blunt to thorned ventral wing-
like process and bulge or strong tooth near dorsal
marging strong, protuberant eye tubercles; rib-
like bar of thorns along anterior margin between
eve tubercle and uppermost tooth. Surface smooth
or reticulate, sides only slightly inflated, very flat
near anterior and postertor marginal zones; LV
larger than RV in posterodorsal and ventral re-
gions, Marginal zone very broad, proximal section
of the inner shell lamella less strongly calcified;
numerous threadlike radial pore canals (about 25
anterior); selvage strong; LV hinge with about
5 anterior and posterior small sockets, a median
feebly notched bar on dorsal side of sockets
(forms a continuation of the selvage): shal-
low accommodaton groave. L.Cret.( Valangin-
Hauteriv.), TEu.(Ger.-Fr.). Tre. 2642, *p.
rodewaldensis, Ger.; 2ab, LV lat., LV lat., %58
(270). [REVMENT. ]

Phacorhabdotus Flowe & LaurewscicH, 1958 [*7.
texanus|. Hinge holamphidont. Like Costa but
less elongate, smoother, with ribs less well de-
fined, subcentral tubercle wider, and wider du-
plicature. Eye tubercle present but indistinet, U.
Cret., N.AmM.-Eu. Fro, 264,3. *P. texanus,
Pecan Gap Chalk, USA(Tex.); 3ub, carapace 1.,
dors.; 3¢, RV int: all X 60 (34).

Platycythereis Trigser, 1940 [*Cythereis excavata
Crarnan & Surreory, 1893 ], Hinge hemiamphi-
dont. Sides flat, much compressed: subeentral tu-
berele bladelike, dellected  backward, L.Cree-U.
Cret., Eu. Fic. 264,6. *P. excavata (CHAPMAN
& Suerporn), U.Cret.(Turon.), Ger.; 6ab, cara-
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pace R, dors.,, X60; 6cd, RV int., dors., X80 anterior marginal pore canals straight, unbranched.
(81). U.Cret.-Paleoc., Afr.(Tunisia-Algeria-Nigeria) ——
?Protobuntonia Grexorr, 1954 [*P. numidica). F1e. 265,2a. *P. numidica; U.Cret.(Senon, ), N.Afr.
Like Buntonig but posterior extremity pointed and (Alg.); carapace L, X 65 (294). Fic. 265,25-d.

Murrayina

5b

Crionina

Hirsutocythere

Fic. 262, Trachyleberididae (p. 0338-0339).
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P foruba RevmenT, Paleoc, W.ATr.(Nigeria); 24,
RV lat., X65: Ze,d, RV int. {ant., post.}, X240
(294). |ReymENT.]

Puriana ConrverL & Fiewps, 1953 [pre Favella
CorvirL & Fiewps, 1937 (non Jorcensen, 1925)]
| *Favella puella CoryerL & Freps, 1937 ], Hinge
(according to eriginal description) modified Jopho-
dont, with denticulate median element and en-
tirc terminal elements. Ornament of ridges and
blades dominated by subcentral tubercle. [Genus
has usually been interpreted by reference to Cy-
there rugipunctate ULrics & Bassurr, which differs
markedly in hinge and ornament from P. puella
and is here referred 1o Carinocythereis. Perhaps P,
puella is based on immature molts and the genus
should be in same category as Archicythereis.|
Mio., C.Am.-N.Am. Fic. 266,1. *PI. puella
(ComyrLL & Fievps), Panama; la-¢, RV lat., int,
dors., X 67 (1206).

Quadracythere Hornigroow, 1952 [*Cythere trun-
cula Brapy, 1898]. Like Bradleya but even shorter
and with distinct caudal process. Foc.-Rec., cos-
maop. Fic. 267,1. *Q. truncula (Bravy), Rec.,
N.Z.s la, LV lat; 1be, RV int, dors; all %50
(32). Fic. 264,5. 0. wvermienlata (BosQuer),
Foc.(Lutet.), Fr.; Sa,0, carapace R, RV int, X50
(42).

#Spongicythere Howr, 1951 [*3. spissa]. Hinge
holamphidont, carapace inflated, with wide, sinuous
anterior duplicature, Ornament of high, spongy
reticulations; subcentral tuberele absent or obscure.
Eoc.Oligo., N.Am. Fia, 2644, *8. spissa, Eoc.,
USA(Fla.): 4a,b, LV lat, int, X40 (177).

?Trachycythere Triesrr & Kriweier, 1959 [*T.
tubulosa]. Carapace of medium size, irregularly
quadrangular, LV slightly larger than RV, over-
hanging only at dorsal ends, front broadly rounded,
rear narrowly rounded, greatest height near an-
terior end, ventral margin weakly convex; dis-
tinct eye spot and internal eye socket. Surface
reticulate and warty, cach wart with coarse sieve-
type pore canals, Zone of concrescence fairly broad,
inner margin and line of concrescence coincident;
radial pore canals rather few, unbranched; hoth
valves with thin bladelike outer list; RV hinge
with terminal dentate ridges and fine, crenulate
median furrow. L.fur-M.Jur., Eu. Fria. 265,1.
*T. tubulosa, Gery lab, RV lat, RV {wans-
mitted light) showing radial pore canals, X70;
le, LV lat, X 70; 1d,e, carapace dors., vent., X70;
lfg, LV int, RV int, showing hinge, X165;
Ihf, RV ant. (int.), RV post. (ext.) showing
raclial pore canals, X220; Ij, two warts, showing
sieve-type pore canals, X450 (382). [Revment.]

Trachyleberidea Bowen, 1933 [*Cythereis prest-
wichiana Jones & Suensory, 1887]. Like Costa but
posterior tooth of hinge tending to be lobate
(hemiamphidont), antennal muscle scar broken
into 2, and median ridge of ornament discontinu-

Normanicythere

Fic., 263. Trachyleberididae (p. 0336-0339).
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ous, dominated by subcentral tubercle, not bent Fics. 2662, 26746, T. araneca (Jones &
at posterior end. Paleoc.-Olige., LEu.-N.Am. Suerpory), Boc(Ypres.), Belg: 2662, LV lat,
Vi, 267 4a. *T. prestwichiana (JoNes & SHER- X 67; 267,4b, RV int., X75 (42).

Bory), Eoc.(Ypres.), Belg.; RV lat, x75 (42). Veenia BurtLer & Jones, 1957 [*Cythereis ozanana

Parexophthalmocythere

Oligocythereis

Fia, 264

. Trachyleberididae (p. 0339-0341).
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Isearrsky, 1929]. Hinge holamphidont. Like
Costa but ribs less well defined, median ridge
straight or slightly curved, convex upward; ex-
ternally may resemble Protocythere. Fairly strong
sexual  dimorphism.  U.Cret-Paleoc., Eu-N.Am.
Fic. 267.3a. *V. ozanana (ISRAELSKY),
Ozan{Campan.), USA(Ark.): carapace R, 50
(89). Fic. 267,30,c. V. parallelopora (Avex-
anpER),  Navarro(Maastricht.), USA(Tex.);3b,c,
carapace R, LV int., %50 (3a, 89; 3b,c, 34).

Family XESTOLEBERIDIDAE Sars, 1928

|rom. transt. cf corvect. Hows, herein {ex Xestoleberinae
Sans, 1925) ]

Shell stout; with smooth or pitted surface.
Characteristically with reniform or arcuate
scar below and behind eve region on inside
of valves; hingement adont or meredont;
adductor muscle scars in vertical row of 4,

Trachycythere

0343

with more or less arcuate antennal scar in
front of upper part of row and may have 2
mandibular scars below and in front of row,
marginal areas broad, with vestibule i
front; radial canals short. [ Habitat marine. |
Cret-Rec.

Xestoleberis Saws, 1866 [*Cythere awrantia Barp,
1838; S Brapy & Norwman, 1889]. Carapace
ovate. LV lurger than RV. Hinge merodont, with
elongate crenulate terminal cusps in RV, separated
by somewhat curved to nearly straight, finely
crenulate to smooth furrow; marginal areas nar-
row except in front where vesobule 15 present;
racial canals short, straight; adductor scars in ver-
tcal row of 4, with arrowhead-shaped antennal
scar in front and 2 mandibular scars below in
front, crescent-shaped scar above this group in eye
region. Cret.-Ree., cosmop. Fic. 2684, *X.

Fic. 265. Trachyleberididac (p. 0340-0341).
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aterantic (Bamn), Rec.; 4a,b, @ carapace R, dors.
{Norway), 100 (63); 4, LV and RV dors.
(Baja California), 100 (Sylvester-Bradley, n);
44, LV int. (NE.A1L), »145 (88, by permis-
sion of Mouten & Co., The Hague). Fic. 269,
1. X. subglobosa (Bosouer), Eoc.(Lutet), Tr.
(Paris Basin); la-¢, LV lat., int, dors., X75 (12).
Linocheles Brapy, 1907 |*L. vagans|. Like Xesto-
leberis but distinguished from all Cytheracea in
its greatly elongated threadlike 3rd pair of legs.
Ree., Antarct Fig. 268,2. *L. vagans; 2ab,
carapace L, dors., X70; 2¢, 3rd leg, X} 120 (110},

Microxestoleberis G.W.MinLLer, 1894 |[*M. nanal.
Small, elongate, with projection at posteroventral
carner, venter flattened. Hinge adont; reniform
muscle sear below eve region, as in Xestoleberis.
Eo¢.-Ree., Eu. Fie. 268,1. *M. nana, Rec.,
Medit.; la-e, carapace L, dors., vent., X130 (53).

Uroleberis Trizner, 1938 [*Hocytheropteron par-
nensis Apostovrscy, 1055], Carapace short and
high, with strongly arched dorsal outline; posterior
end drawn out into caudal process: ventral reglon
very plump; surface smooth or pitted. Shallow
eve pits on inside but not external eye tubercles.
Hinge of LV with elongate crenulate sockets sep-
arated by smooth middle bar above which lies an
accommodation  groove; marginal area distinct,
with anterior vestibule, and straight radial canals;
muscle scars in nearly vertical row of 4 with V-
shaped antennal scar in front and 2 mandibular
scars lower. Eoc.-Ree. Fics., 268,3, 269.2, *U.
parnensis { Arostorrscu), Eoc.(Luter.), Fr.s 268,3,
¢ LV int. eye spot with reniform scar below
and behind it, X165 (380); 26924, RV int,
w90 (42); 2692b-d, @ carapace L, R, dors,
X 80; 269,2¢, RV int. showing eve spot and reni-
form scar, X 175; 269.2f¢, @ RV and LV hinge,
int., %225; 269,24, @ LV int. ant., X355 (269,
26-h; 380). [Howe-REymENT. |

Family UNCERTAIN
[Tncludes  Speluncellinae, Glorianellinae  Sennsmer, 19060
Timiriaseviinae,  Palaeocytherideinae, Palacocythericdeides,

Faluniinae, Mediccytherideisinue  (recte  Mediocytherideidi-
nae) Mannersras, 1960]
Absonocytheropteron  Punt, 1957 [#A. carinata].
Medium in size, with shape like that of Eucythe-
rura, oblong, anterior end rounded broadly, pos-
terior  compressed, triangular; dorsal and  ven-
tral margins slightly concave; valves strongly alate,
type species with vertical ribbing, llattened venter
tending to be reticulate; eye spot and muscle node
present. Hinge amphidont; musele pattern arranged
in a concentric pattern of 4 dorsal scars, 6 ven-
tral scars and single posterior scary anterior pore
canals single, few, straight. U.Eoe., N.Am. Fic.

Idiocythere 270,1. *A. carinattm, USA(Fla.-Miss.); la-c, cara-
pace L, dors,, vent: Ide, RV lat, RV int.; all
Fic. 266. Trachyleberididae (p. 0339-0343). 50 (290). [Howe.]
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Aspidoconcha pe Vos, 1953 |*#4. limnoriac]. Cara-
pace with very peculiar shield shape: dorsally
arched, laterally inflated, and ventrally flartened.
Hingement adont; marginal arcas narrow, with
short straight canals; other shell features not de-
seribed. [Commensal on Limunoria washed ashore
on coast of Holland.| Ree., North Sea. Fio.
271,1. *A. limnorige; la, carapaces on abdomen
of Limnoria, 348 Ih-e, “lat, dors., vent., X 68;
1, surface sculpture, x375 (all 398). [Howe. |

Atjehella Kinena, 1948 [*A4. semiplicata]. Elongate
ovate, thickest near posterior margin, which ap-
pears truncate from side; surface with Jongitudinal
ribbing in rear half. Marginal area very broad
around anterior end and venter; radial ¢anals long,
few, branching. RV hinge with clongate, notched,
terminal teeth, separated by narrow, finely crenu-
late groove; muscle scars with several small spots
near center. Neog., EIndies(Java-Sumatra).
Fre. 270,2. *A4. semiplicata; 2a,b, LV lav, int; 2,
carapace dors.; 2d, RV hinge, %50 (46). |Howe. |
Bronsteiniana Manprisrane, 1956 [#B. galba]. Oval,
smooth, LV larger than RV, greatly inflated pos-
teriorly, both ends well rounded, mid-point of
front margin slightly lower than that of rear;
dorsal margin conves, ventral margin slightly con-
vex to straight. Internal margin not coincident
with line of concrescence, shallow anterior ves-
tibule present; marginal pore canals distinet; mus-

0345

cle field typical of cytherids. U.Cret.{Cenom.}-
Paleoc., C.Asia(USSR). Fic, 271,3. *B. galba,
U.Cret.(Cenom.): 3af, carapace R, dors., X357
(50). [REvmENT. ]

Climacoidea Pumi, 1956 [*C. plenrata). Carapace
laterally subrectangular, with raised ridges roughly
parallel to margins; area between ridges crossed
by smaller transverse ridges; anterior broadly and
obliquely rounded, posterior narrower but rounded.
Hinge holamphidont, with well-developed ocular
sinus in front of hingement, leading to small ex-
ternal eve tubercles; marginal area broad in front,
with widely spaced radial canals; muscle scars 1n
vertical row of adductors with 2 antennal and 2
mandibular scars in front. Plio. (or Pleist.), N.Am.
— Fis, 2706, *C. plewrata, USA(Flal); 6ab,
LV lat,, RV lar, X350 (289). [Howe.]
Cytheralison Hornieroor, 1952 1*C. fara]. Large,
subguadrate, valves subequal, strongly inflated,
some with spines or ridges; anterior margin bear-
ing flange, posterior with blunt caudal process,
upper margin of which in LV strongly overlaps
that of RV, both processes being convex laterally
so as to form caudal chamber with posterior open-
ing, Sclvage prominent, isolating caudal cham-
ber when valves are shut; shell thick, built of
honeyeomb lattice forming hexagonal cells, com-
monly with slitlike openings; muscle-scar pattern
consisting of vertical group of large alternately

Fre. 267, Trachyleberididae (p. ©339-0343).
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placed spots, with 2 isolated spots above and m
front, adductor muscle group marked externally
by deep, elliptical, open chamber; LV hinge with
straight simple bar between 2 terminal sockets;

Xestoleberis

Crustacea—OOstracoda

marginal pore canals fine and simple; line of
concrescence coinciding with inner margin, Eoc.-
Ree., N.Z.-Austral. Fic. 271,2a-d. *C. fava,
Rec,, N.Z.; 2a-¢, LV (holotype) lat, dors., int;

Fic. 268, Xestoleberididae (p. 0343-0344).
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Uroleberis

Fic. 269. Xestoleberididae (p. 0343-0344).
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Absonocytheropteron
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Microloxoconcha Paenula

Fre, 270, Family Uncertain (p. £344-0353).
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2d, carapace (paratype) post.; all 50 (32)——
Tia. 2712e-g. €. parvacands Horwiproor, Rec.,
N.Z.; 2e-g, LV lat, dors,, 1nt,, X50 (32). [Revy-
MENT. |

Emphasia Manpeistam, 1956 |[*E. ceratophagal.
Inequivalved, slightly inflated, LV much larger

Te

.'1-"1“'- ‘ x:.“",r
RN

Bronsteiniana

Emphasia

0349

than RV, each valve with 1 or 2 tubercles (includ-
ing possible adductor muscle tubercle) and strong,
winglike ventrolateral rib; anterior margin round-
ed, with mid-point lower than that of also
rounded posterior margin, dorsal margin of LV
strongly arched but that of RV almost straight;

Fie. 271, Family Uncertain (p. 0345-0350).
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surface ornamented with minute pits and tubercles.
Internal margin and line of concrescence anteriorly
not coincident, making small vestibule; LV hinge
with elongated terminal sockets and broad median
bar, that of RV complementary, with platelike ter-
minal teeth; muscle field typical of Cytheridae.
M. Jur., SW.As1a(USSR). Fio. 2714, *E. cera-
tophaga, Kazakhstan; 4a, carapace R, X05; 4b.c,
RV int., LV int. showing hinge, %43 (50). [Rey-
MENT-BoLD. |

Exophthalmocythere Triesre, 1938 [*E. mamil-
lata]. Differs from other known cytherids in hav-
ing well-developed eye stalks at anterodorsal angle
of subrectangular carapace, which has evenly
rounded anterior end somewhat wider than pos-
terior extremity; ornament of small pits, tubercles
and spines. Zone of concrescence broad, with few
simple pore canals, line of concrescence and inper
margin coincident, RV hinge with anterior and
posterior teeth (latter notched in some forms} and
median furrow with shallow anterior socket be-

Falunia

Crustacea—Ostracoda

hind anterior tooth, U.fur.-L.Cret., Eu. Fic.
270,5. *E. mamillata, U.Jur,, Ger.; 5a, carapace L,
% 30; 34, same, ant. part showing prominent eye
stall, X 60 (80). [REYMENT. ]

Falunia Grexorr & Moves, 1955 [*F. grondical.
Based on young molts with only  partially de-
veloped hinge and lacking properly  developed
marginal arcas and radial canals. Mio., Eu.
Fi. 272,2. *F. girondica, Fr.y 2a, LV lat, X7
26, RV int,, X ? (153). [Howe.]

Gemmanella Scuneier, 1936 [¥G. schweyeri].
Oval, thin-walled, somewhat inflated in dorsal
aspect, LV distinetly overlapping RV all around,

margin  straight 10 middle but curving

evenly to join broadly rounded anterior and pos-
terior margins, latter tending to be obtusely angu-
lar, ventral margin concave in anterior half, con-
vex in posterior half; surface irregularly pitted,
with short broad rib extending toward middle
from posterior margin and few feeble ventral rib-
lets, LV less strongly ornamented than RV. Hinge

daorsal

Glorianella

Fic. 272, Family Unecertain (p. 0350-0351).
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simple; LV with groove to accommodate sharp
hinge margin of RV. [Marine.] L.Trfas., SE.Eu.
— Fie. 272.1. *G. schweyeri, USSR({Emba Re-
gion); la-d, carapace R, L, dors., vent., X64 (50).
[Borp-REYMENT.]

Glorianella Scunemer, 1956 [*G. efforta]. Small
to medium-sized oblong valves differently in-
flated (LV commonly larger than RV), length
twice height, dorsal margin straight or weakly
concave, anterior margin rounded, posterior mar-
gin blunt and obliquely truncate; surface orna-
mented with ribs, tubercles and pits. RV hinge
with elongated terminal teeth separated by me-
dian furrow; muscle pattern of cytherid type.
[Nonmarine.] L.Trias., SE.Eu. Fie. 272,3. *G.
efforta, USSR(Emba Region); 3ab, carapace L,
dars.: 3c,d, RV and LV hinge; all x64 (50).
[BoLp-REYMENT.]

Habrocythere Trizper, 1940 [*H. fragilis]. Small,
cgg-shaped, smooth; toothless, Marginal arcas
broad, with long radial pore canals; line of con-
crescence S-shaped; muscle scars in vertical row
of 4 with one in front of middle of row. L.Cret.,
Ger. Frc. 2704, *H. [ragilis; 4a,b, LV int,
carapace dors., X 90 (81). |Howe.]

Hemicytheridea Kinvowma, 1948 [*H. reticulatal.
Medium in size, thick-shelled, valves subequal but
RV higher than LV; surface reticulate. Marginal
area moderately narrow; line of concrescence Jeav-
ing inner margin at ends; radial pore canals
straight, simple; RV hinge with crenulate an-
terior socket, serrate median groove and heavy
crenulate, triangular posterior tooth. Dimorphism
pronounced. Neog., E.Indies(Sumatra-Java}.
Fia. 273,1. *H. reticulata; la,b, carapace R, dors.;
Ied, RV int., LV int.; le,g, LV and RV hinge; all
50 (46). [Howe.]

Hemikrithe van pew Boup, 1950 [*H. occidentalis].
Elongate ovate, with broadly rounded anterior
margin and narrowed at rear which is incised
somewhat as in Krithe; surface reticulate. RV
hinge with clongate faintly notched terminal teeth
and crenulate groove between; marginal arcas very
broad in front, with few long branching radial
canals; muscle scars numerous, small, in 2 oblique
rows of 4, with additional small spots. Rec., E.
Indies(Sumatra). Fie. 273,3. *H. occidentalis,
3a-¢, LV lat, RV int., carapace dors., X350 (100).
[Howe. |

Juvenix Kuznersova in Mawprrstan et al., 1957
[¥]. psendocuspidatus]. Carapace clongate-ovate,
with small transverse sulcus and in some shells a
ventral ridge; LV overlapping RV; anterior end
higher than posterior; hinge in LV consisting of
terminal crenulate sockets (divided into 4}, me-
dian crenulate bar, crenulations stronger toward
anterior end; anterior socket larger than posterior.
Radial pore canals widely spaced. L.Cret.(Buar-
rem.), SE.Eu.(Caucasus)-SW.As1a(Caspian-Azer-
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baidjan}. Fic. 273,5. *]. psendocuspidatus,
Azerbaidian; Sa.b, RV lat., dors.; Se, RV int; all
* 50 (238a). [Borp.|

Laocoonella peVos & Srock, 1956 [pro Laocoon
pEVes, 1953 (mon Nierstrasz & Ewrz, 1922)]
[*Laocoon commensalis pEVos, 1953]. Carapace
small, inflated, greatest thickness behind middle,
length more than twice height, ovate in dorsal or
lateral view, though venter somewhat flattened:
eyes confluent. Surface minutely concentrically
reticulate. Marginal arcas rather broad, with
straight radial canals; muscle scars not known,
[Commensal on  Limnoria, Curacao.] Rec., W,
Indies. Fie. 273.2. *L. commensalis (pDEVoO0S);
2a, carapace dors., XH2; 264, surface sculpture,
enlarged (398).

Mandelstamia Lyusimova, 1955 [*M. facilis]. [Re-
corded as new genus by Lvusmova 1n 1956, but
actually already published elsewhere in March,
1955.] Elongate oval in side view, somewhat pre-
plete, dorsal margin straight, anterior and pos-
terior margins broadly rounded, ventral margin
with middle concave zone; LV larger than RV;
feeble suleus in dorsal half just in front of mid-
point; surface pitted, with or without small tu-
bercles. Muscle field with posterior vertical row
of 4 scars and 2 scars in front; anterior zone of
concrescence broad, posterior zone narrow, line
of concrescence not coincident with inner marging
marginal pore canals straight, widely separated; RV
hinge with terminal teeth and median furrow.
U.Jur., Eu.(Ger.-USSR) - SW.Asia(Kazakhstan),

Fic. 273,11, *M. facilis, USSR(Lower Volga);

11atb, RV lat, vent,, X94; lled, RV int, LV
int.,, x130 (50). [ReEvmMENT.]

Marslatourella Mavz, 1959 [*M. exposita]. Valves
subequal, roughly trapezoidal in side view, ventral
area with or without blunt winglike developments;
surface smooth. RV hinge with terminal notched
teeth united by narrow, shallow notched furrow;
inner margin coinciding with line of concrescence,
zone of concrescence rather broad; eve tubercles
strong, somewhat resembling those of Exophthal-
mocythere; muscle field unknown. M. Jur., Fr.

Fic. 2734, *M. exposita; 4a-d, carapace (holo-
tvpe) R, L, dors., post.; 4e,f, RV and LV hinge;
all %8B0 (236). [ReyMmEeNT.]

?Mediocytherideis ManveLstam, 1956 [*Cytheridea
apatoica ScuwevER, 1949]. Elongate, low in rela-
tion to length, anterior margin well rounded, pos-
terior pointed below mid-point; dorsal margin
broadly and evenly arched, ventral margin straight
to faintly concave; surface with small rounded pits,
tubercles, or thin ribs arranged concentrically es-
pecially in anterior and ventral regions. Zone of
concrescence moderately  broad, with  branched
radial pore canals, vestibule broadest in anterior
part; LV hinge with narrow notched anterior fur-
row, smooth central furrow and poesterior rounded
impression. [Muscle-scar pattern and some other
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features suggest that this genus may be eypridacean, Volga  Region)——Fs, 270,37, *M. apatoica
rather than cytheracean, as classed by MaNpeL- (Scuweyer); Plio., Caspian Region; 3a.b, LV lat.,
stan. | Sexual dimorphism strong, inferred females int,, X40; Fe, RV muscle pattern, X 100; 3d.e,
posteriorly  swollen.  Mio.-Plio., USSR (Caucasus- RV and LV hinge, x70 (50}. |Reyment-DBovp. ]

Z - _-‘ﬁ:-—

Hem

Hemicytheridea Loocoonella

Mandelstamia

Nannocythere Pseudocythereis

Fic. 273, Family Uncertain (p. 0351-0354).
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Microloxoconcha Hartamann, 1954 [#M. compres-
sa]. Small, elongate-ovate, very thin and fragile,
unornamented. Marginal areas broad at ends, with
widely spaced radial canals; line of concrescence
not coincident with inner margin, indented near
some radial canals, particularly at rear; muscle
scars in row of 4 with single small scar in [front,
Rec., Medit. Fig. 270,9. *M. compressa; LV
lat., X155 (162). [Howe.]

Monoceratella Tricurrt, 1937 [*M. feres]. Sub-
ovate in side view, dorsal border nearly straight
(with low hump extending above hinge line toward
rear), cardinal angles sharp, nearly 90 degrees;
ventral border straight or slightly concave: well-
defined sulcus just in front of mud-length; surface
stnooths spine projecting outward-backward from
ventromedian surface and in some species addi-
uonal spines in dorsal region, M.Ord., Arct.Can.

Fic. 270.7. *M. teres, M.Ord.(Edinburg F.),
USA(Va.); 7ab, LV lat, vent, X20 (]. C. Kraft,
n). [Moore.]

Nannocythere Scuivir, 1953 [*N. remanei]. Cara-
pace rather delicate, with outswelling in back
part of lower shell hall, thus producing flat under-
side. Hinge teeth very small, hinge ledge smooth.
Surface covered with numerous sieve-pore fields
from which rather long hairs spring out; mar-
ginal arca broad anteriorly with large vestibule,
only few radial canals at each end; muscle scars
in curved row of 4 adductors, with single antennal
and 2 mandibular scars in front. Dimensions not
reported. Ree., Ger. Fic, 273.8. *N. remanei;
Sa,fr, RV lat., carapace dors., %7 (319). [Howe.]

Naviculina Karz in MaxoeLstam ef al., 1957 [*N.
longa Lyvusmvova in Manperstant er al., 1957].
Carapace inverse boat-shaped, LV overlapping RV,
posterior  end  pointed, dorsal margin  almost
straight; hinge in LV with anterior elongate socket,
subdivided into 8 parts, median, low, crenulate
bar slightly broadened toward ends with coarser
crenulations, posterior socket less elongate than
anterior one, subdivided 1nto 6 parts; marginal
arca broad, with widely spaced pore canals. M. Jur.
(Baj.), E.Eu.{E.Ukraine). Fic. 270,8. *N.
longa Lyvrinvova; 8¢-¢, RV lat, RV int, LV int,,
43 (238a).

Paenula KuzNersova in ManpersTam et al., 1957
[*P. superba]. Greatest height in anterior 0.3,
longitudinal ribs projecting over dorsal and ven-
tral margin, dorsal margin straight; hinge in LV
consisting of terminal slitike sockets subdivided
into 5 parts, median element a thin smooth ridge:
muscle scars in yertical row of 4. Surface pitted.
U.Cret.(Cenom.), SE.Eu.{Caucasus)-SW.Asia(Cas-
pian-Azerbaidjan). Fic. 270,11, *P. superba,
Caspian-Azerbaidjan; flah, LV lat, int, X70
(238a}. [Bovwp. ]

Palacocytheridea Manpevstan, 1947 [*¥P. bakirowt
(non Encythere denticulata Suanapova, 1937, in-
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valid 8D Lyusmmova, 1955))]. Elongate, ovate,
higher anteriorly, dorsal margin straight, posterior
end of LV angular; LV hinge with elongate,
crescent-shaped, denticulate sockets and median
smooth bar;  line of concrescence and inner mar-
gin nearly coincident, pore canals straight, widely
spaced; surface smooth, punctate, reticulate, or
ridged. [Species assigned to this genus by Man-
pELsTam and Lyusimova seem to have only the
hinge structure in common and are not all con-
generic.  Eucythere denticulata is judged w0 be
congeneric with Clithrocytheridea decumana "TriE-
prL but has been assigned by Howe & Lauren-
cicH (1958) to Asciocythere Swain.] M.Jur., SW.
Asia(Kazakhstan). Prg. 270,10. *P. balirovi;
d0ak, BV lat., int, x50 (237). [Boup.|

Pavloviella Kuznrrsova in ManpersTtam et al., 1957
[*P. barremica]. Elongate-ovate, with laterally
much-compressed margin in anterior end; LV
hinge with anterior rounded socket bearing post-
adjacent knob-shaped tooth, median part a crenu-
late groove ending in a posterior elongate curved
socket; surface reticulate, with concentric pattern.
[ Figures published by the author suggest that the
RV {not L.V) has the median groove as indicated
in the description.| L.Cret.( Barrem. ), SE.Fu.(Cau-
casus)-SW. Asia. (Azerbaidjan-Caspian). Fia.
273,9. *P. barremica, Azerbaidjan: Ya-¢, RV lat,
dors., hinge, %43 (238a). |Borp.]

Pericythere Hawrtmany, 1957 |*P. foveata]. Shell
thin, fragile, very elongated in lateral view, with-
out tubereles or pits, and commaonly no ribs: eyes
with coalesced pigment. Inner margin parallel to
outer margin, selvage strong near the anterior
margin, with hairlets, inner margin and line of
concrescence apparently not coincident; 5 adductor
muscle spots slightly in front of mid-length, hinge
untoothed. [ Brackish-water, mangrove environ-
ment.]  Ree, C.AmM-S.AmML Fic. 2736. *P.
foveata, El Salvador; LV lat,, x%0 (164). |Rey-
MENT-Howe. |

Pseudocythereis Skocssirs, 1928 [*Cythereis | Piew-
docythereis) spinifera] | =Psendocytheretta Pur,
1958]. Moderately large, ovate, resembling Cy-
thervetta and Echinocythereis in shape, surface en-
tirely covered with reticulations, each reticulum
containing small pits. Hinge apparently holamphi-
dont; internal shell characters not described, but
{rom marginal bristles, it appears that radial canals
are numerous; 5th appendage not differentiated as
in Cytheretta, hence family assignment uncertain.
Rec.,, S.Atl, Fic, 273,10, *P. spinifera {Skocs-
pErc); LV lat, %30 (72). [Howe. |

Pscudocytheromorpha Puri, 1957 [*P. elongatal.
Elongate, length nearly twice height, anterior end
()h]il]utfl}’ rounded, ({cIltiL‘u'alc, [J(thcfi()r end ob-
liquely rounded with tuft of 4 ventral spines;
dorsal margin nearly straight, ventral margin con-
cave in middle; surface smooth, pitted or reticulare,
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Marginal areas very wide, especially at rear, radial
pore canals numerous, long, straight; muscle scars
in subcentral pit, arranged in 2 rows of 3 each,
middle scar of ventral row showing tendency to
divide; RV hinge with anterior crenulate tooth,
postjacent socket, and posterior socket connected
by median bar. U.Eoc., SE.N.Am. Fie. 274.1.
*P. elongata, Crystal River F., USA(Fla); la-d,
RV (holotype) lat., int., dors, vent; lef, LV
(paratype) lat, int; Igh, carapace dors., vent.;
all %50 (290). [Howk.]

Psendocytherura Dusowsky, 1939 [*P. pontica].
Thick-shelled, sculptured, irregularly rhomboidal
in side view, with broadly rounded anterior mar-
gin and drawn-out process at rear, greatest height
0.25 length from front; winglike processes in-
crease to make greatest breadth (.7 back from
front, Marginal areas regular, radial pore canals
undescribed; hinge crenulate at ends but smooth
in mid-section. Length of females 1.12 mm., males
unknown. Rec., Black Sea. Fic. 273,7. *P.
pontica; 7a-c, carapace dors., RV int, LV int,
27 (142). [Howe.]

Pscudokrithe Mengs, 1941 [*P. dictyota|. Rectangu-
lar, postplete, with parallel dorsal and ventral
margins and almost equally rounded posterior and
anterior margins; surface with reticulate orna-
ment, Paleog., Eu.(Hung.). Fic. 275,3. *P.
dictyota; 3a,b, RV lat.,, LV dors,, 7 (249). [REy-
MENT. ]

Pseudoloxoconcha G.W.MtiLLEr, 1894 [P. munima].
Shell thin, fragile, clongate, very small, highest in
front third. Marginal area broad; line of con-
crescence somewhat far from inner margin at ends
but fused below: few radial pore canals, slender,
not branched; hinge apparently adont. Rec., Medit.
(Gulf of Naples). Fic. 275,11, *P. minima;
LV lat, %220 (53). [Hows.]

Pulviella ScaneEmER in Manprrstam ef al., 1957
[*P. ovalis|. Ovate or egg-shaped, LV larger than
RV, ends rounded, dorsal margin arched, greatest
width in posterior half; hinge with groove in LV
and sharp edge in RV. Surface weakly pitted or
smooth, some with fine nbs in ventral portion.
[Hlustrations given show RV overlapping LV and
carapace with a strong ventral nidge not men-
tioned in the description; also greatest height is
located anteriorly.] L.T#ias., SE.Eu.(Emba region).

Fic. 274,5. *P. ovalis; 5a,b, carapace L, dors.,
* 40 (238a). [Bovp.]

Rectocythere Mavz, 1958 [Clithrocytheridea? in-
glandiformis KrincLer, 1955]. Valves subequal,
LV slightly larger than RV, valves only in contact
along ventral and both end margins, along dorsal
margin LV overlapping RV only around both
hinge angles; anterior margin thickened, cut off
from strongly ornamented sides by shallow fur-
row; adductor muscle tubercle present; inner mar-
gin and line of concrescence coincident, zone of
concrescence fairly broad, with few marginal pore
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canals, which are straight, unbranched; LV hinge
with low, sharp knife-edge that fits into small
furrow in RV, definite terminal teeth lacking, U.
Juer., W .Eu, — Fic. 274,9. *R. iuglandiformis
(Kuvorer) M.Kimm.(NW.Ger.); 9a-¢, carapace
L, R, dors.,, »F (235). [REYMENT.]

Redekea peVos, 1953 [*R. perpusidla). Small, thin,
compressed, elongate; surface marked with widely
spaced rounded pits; eves confluent. Hingement
adont; marginal areas rather wide, with vestibules
and widely spaced radial canals; muscle scars not
known. [Commensal on Limnroria washed ashore
on coast of Holland.] Rec., North Sca. Fia.
274,4. *R. perpusilla; 4a-c, carapace L, dors., vent,,
X84 (398). [Howk.]

Renngartenella ScHNEIDER in MawpELsTAM ef al.,
1957 [*R. pennata|. Elongate-ovate, moderately
swollen, with weak transverse sulcus, length twice
height, ends compressed, with bladelike ridge in
ventral portion of carapace; hinge in LV with
narrow terminal sockets and median ridge; surface
smooth, but some with spinelike projections. L.

Trigs., SW.Asia(Astrakan). Fis. 275.7. *R.
pennata; 7ab, RV lat, dors., X35 (238a).
[Bovrp. ]

Rubracea ManpeLsTanm in Manpersranm et al., 1957
[*R. artis Lyusimova in MaNDELsTAM f al., 1957 ].
Elongate, with incised posterior end; hinge in LV
with elongate, crenulate terminal sockets and
median ridge, in RV with terminal teeth con-
nected to elevated inner margin (Fselvage); line of
concrescence and inner margin not coinciding at
ends. Surface smooth. M. frer. (Callov.), W.Asia
Transvolga-Saratov ). Fia. 275,1. *R. artis
Lyurimova, Saratov Region; fa,b, carapace R, dors..
X 43; Ie, RV int., X60 (238a). [Borp.]

Ruggieria Kery, 1957 [*Cythere micheliniana Bos-
oueT, 1852]. Ovate with upturned posterior ex-
tremity, marginal spines in front and rear; distinct
eye depression located near anterior hinge element;
surface ornamented partly or entirely with reticula-
tions or longitudinal ridges and with posteroven-
tral spine. Marginal areas fairly broad, line of
concrescence and inner margin coincident; radial
pore canals moderately numerous, simple, wavy,
widened in middle: muscle field with posterior
row of 4 scars, single dorsally open horseshoe-
shaped scar in front, and 3 scars above central field;
RV hinge with conical anterior tooth and smooth
or obscurely lobed posterior tooth, LV hinge with
terminal sockets and a crenulated bar with a
conical tooth at its anterior termination, Sexual
dimorphism  pronounced, inferred males more
slender than females. [Marine.| Mio.-Ree., Eu.
Fic. 2759, *R. micheliniana (Bosouer), Mio.
(Burdigal.}, Fr. (Aquitaine Basin); %a-¢, @ LV
lat., & RV lat,, RV (lectotype) lat.; 9d,e, ¢ LV
int., & RV hinge; all x40 (42}.

Ruttenella van pex Bown, 1946 |*R. ovata]. Elon-
gate ovate, smooth, posterior cardinal angle pro-




Rectocythere Semicytheridea Velarocythere

Fre. 274. Family Uncertain (p. 0353-0358).
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jecting shightly in LV, LV hinge with crenulate anterior region curving upward and  dewnward
anterior  socket, denticulate dorsal margin, and from middle. U.Eoc., Carib.({Bonaire Is.}. Fic.
posterior cardinal area raised to fit over pointed 275,4. *R. ovata; 4ab, carapace R., dors.; 4ed,
tooth of RV; line of concrescence leaving inner LV int., RV int., x50 (7). [Howe.|

margin at ends; radial pore canals numerous, in  Saida Horwsisroox, 1952 [*S. pramcata]. Minute,

10a

Speluncella Pseudoloxoconcha

Fia. 275, Family Uncertain (p. (J354-0358).
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subrhomboidal; ventrolateral margins expanded to
form blunt processes rather similar to Cytherop-
teron; hinge consisting of 2 terminal simple teeth
in RV separated by straight, simple groove; LV
with terminal sockets and horizontal, straight,
simple bar between; caudal process absent: muscle-
scar pattern consisting of 4 elongate scars, one
above the other with a single scar in front; radial
canals simple, not numerous; line of concrescence
coinciding with 1nner margin; duplicatures wide.
M.Eoc.-Rec., MN.Z. Fic. 274.7. *5. truncata,
Rec.; 7a-¢, RV lat, int., dors,, x75 (32). [Howe.]

Segmina MANDELsTAM in ManDELSTAM of al., 1957
[ #Cytherapieron [lunuwlare LieENeskLavs, 1894,
Carapace small, anterior end obliquely rounded,
posterior narrowly rounded or pointed, dorsal mar-
gin arched, alate; radial pore canals few, widely
spaced, vestibule crescent-shaped; binge in LV
with narrow crenulate ridge and termmnal slitlike
crenulate grooves, in RV with elongate, terminal,
crenulate teeth connected by crenulate  groove;
muscle scars (fide LisneNkraus) 1n curved pos-
terior row of 4 with 2 additional scars rather far
in front. Surface smooth or reticulate. L.Crer.-
U.0ligo., W.Eu.-C.Asia-SW.Asa. Frc. 275,2.
S. obralle Kvznersova; 2ab, RV lat., int., X 73,
X100 (238a). [Boin.]

Semicytheridea ManpeLstan, 1956 [*Cythere spiri-
Jera CHAPMAN & Suersorn, 1893, Kidney-shaped,
LV larger than RV, anterior broadly rounded,
point of maximum height at about anterior 4th;
posterior  extremity more  sharply rounded  and
with mid-point lower than that of anterior mar-
gin; dorsal margin strongly and irregularly arched,
ventral margin less strongly convex and  more
regular, surface smooth except for openings of
normal pore canals; strong spine at about posterior
3rd of LV. Anterior zone of concrescence well
developed, provided with a few unbranched radial
pore canals: muscle field reported to conform to
that of Cytheridae; LV hinge with large elongated
anterior socket and  small  elongated  posterior
socket, median bar thin. L.Cret.(Apt.-Alb.), W.
Fu.-SE.Eu.(USSR). Fic, 2748, *S. spinifera
(Crapnman and Suersorn), L.AlD; da.b, LV lat,
int, %50, X63 (84, 120; 86, 50). [REymENT-
Bovp. |

Speluncella Scunemnr, 1956 [*S. spinosa]. Egg-
shaped, inflated wventrally, height about 0.7 of
length, dorsal margin strongly arched, mid-point
of anterior margin shghtly higher than that of
posterior, which is pointed; ventral surface with
5 or 6 shightly flexed longitudinal ribs, stretch-
ing along entire length, surface otherwise smooth.
LV hinge with median groove and terminal tooth-
lets. |Fresh-water.] L.Trias. USSR(Emba area).

Tie. 275,10, *8. spinosa; 1046, LV lat, vent.,
> 86 (50).

Stillina Lavrencien, 1957 [#S. agerata). Teardrop-
shaped in side wview, with straight dorsal margin,
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rather evenly rounded at front and along ventral
margin, acuminate at rear by reason of long,
drawn-out, upturned posterior caudal process;
plump, with greatest thickness below  middle;
divided by weak median suleus into subequal
broad lobes; eve tubercles strong; surface orna-
mented with spines and reticulations and marked
by strong posteroventral spine. Hinge holomero-
dont, in RV consisting of crenulate bar with ter-
minal crenulate cusps; marginal areas rather nar-
row, no vestibule; radial pore canals few. L.Crer.,
N.Am. Fra. 274,2. *8. asterata, Alb.(Goodland
Iy, USA(Tex.): Zab, carapace R, dors,, X72,
%60 (34).

Taxodiella Kvznersova in ManpeLsTam ef al., 1957
[*T'. fiscellaformis]. Like Cytheretta, but differs
in less asymmetry of wvalves; hinge of LV with
denticulate bar, in RV with finely denticulate
groove, Shape of carapace indicates relationship
to Cythernringe or Bythocytheringe. [Since char-
acters of the muscle scars and marginal areas have
not been described, no family assignment 15 pos-
sible.|  L.Cret.( Barrem.}, SE.Eu.(Caucasus)-SW.
Asia (Caspian-Azerbaidjan). T 2755 #T,
fiscellaformis, Azerbaidjan; 5a.6, RV lav, int., x99
{238a). [Boup.]

Thalmannia LeRoy, 1939 [*T. sumatraensis].
Roundly elongate rectangular, plump, LV larger
than RV, overlapping 1t dorsally and ventrally;
surface smooth except for large pits in Jongitudinal

RV hinge with elangate terminal tecth

TOWS.

Triassinella

Timiriasevia

Fic. 276. Family Uncertain (p. 0358).
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and furrow along dorsal margin, all elements of
hinge showing tendency to crenulation, although
terminal teeth may be smooth; radial canals nu-
merous, straight; muscle scars 3 or 4, closely
spaced. Mio., F.Indies. Fie, 276,10, *T. su-
matraensis, Sumatra; la,b, carapace R, dors., led,
LV int., RV hinge; all x40 (227). [Howe. |

Timiriasevia Manoristam, 1947 [*1. epidermi-
Jormis]. Carapace roughly kidney-shaped, LWV
larger than RV, in some species anterior and pos-
terior ends almost equally rounded, but anterior
always more broadly rounded than postenor,
dorsal margin almaost straight to convex, ventral
margin weakly convex in anterior third: surface
with fine pits, siall ribs, or irregular spines (placed
usually in a row parallel to and at a short dis-
tance from anterior and posterior margins, or dor-
socentrally). Zone of concrescence with only a
few radial pore canals; inner margin and line of
concrescence coincident; no eye spat; RV hinge
provided with smooth median furrow and elon-
gated terminal tooth plates; muscle scars in row
of 4 adductors with 2 mandibular scars in front.
Strong sexual dimorphism, inferred female cara-
paces being strongly swollen in posterior third.
Very like Metacypris (syn. Gomphocythere) in
general features but with different hinge. [Fresh-
water.] M. Jur-L.Crer., Eu.-Asia(USSR). Fic.
276,2. *T. epidermiformis, M.Jur., SW.Asia; 2a.b,
RV lat,, RV muscle field, X43, X56 (237);
2¢,d, RV and LV hinge, X413 (50).—Fia. 275,
6. T. polymorpha ManpeLsTanm, L.Cret,, SW.Asia;
fa-c, @ carapace L, R, dors,, X7 (50). Fic.
274.3. T. acuta Mawprrstam, L.Cret., SW.Asia;
3a-c, & carapace L, R, dors,, X? (50). [Rey-

MENT. |

Triassinella ScanemEer, 1956 [*T. chramovi].
Small, equivalved, valves slightly inflated, oblong:
dorsal margin straight, in some forms  gently
rounded; anterior and posterior margins rounded,
ventral margin straight to shightly convex; surface
ornamented with fine pits, central part of valves
with shallow transverse depression, posteroventral
part provided with short spine. Hinge simple.
[Marine.] L.Trias., USSR. Fie. 2763, *T.
chramori, Emba Region; RV lar, x64 (50).
[REvMENT-BoLp. |

Tscherdynzeviana Kasuevarova, 1958 [*T. busudu-
kensts|. Elongate oval, with rather truncate pos-
terior end and regularly rounded anterior mar-
gin; RV overlapping LV along straight dorsal
margin but with reverse overlap along ventral
margin, which 15 gently concave in middle; sur-
face pitted. Zone of concrescence well developed
anteriorly but narrow. U.Perm. {Tatar.), USSR,
——Fic. 274,6. *T. busulukensis; 6a-c, carapace
R, dors., vent, X43 (192}, [BoLp-REyMENT.|

Velarocythere Brows, 1957 [*V. scnffeltonensis].
Medium in size, elongate ovate, with obliquely
rounded, rimmed, toothed anterior margin, pos-
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terior extremity slightly narrower, rounded in LV
and subangulate near middle in RV; dorsal out-
line shightly arched, with distinct eve spot; ventral
outline irregular because of overhang of walves,
ventral margin inturned in front of middle; sur-
face rather coarsely reticulate and pitted  near
middle, Hingement holamphidont, with median
clements finely crenulate; marginal arcas rather
broad at ends, with numerous long paired radial
pore canals; muscle scars in vertical row of 3
with a large antennal scar in front. U.Crer., N.
A Fra. 274,10, *V. scufleltonensis, USA
(N.Car.), I0a-c, carapace R, L, dors,, X50 (117).
| Howe. |

Vicinia Kvznersova in MaNpeErstam ef al., 1957

[*V. sutifis]. Beminiscent of Paracvtheridea but
LV hinge consisting of anterior socket with 4
crenulations, central denticulate bar with 3 larger
teeth at its anterior end [only 2 visible 1n author's
figure] and posterior elongate socket with 5 crenu-
lations., L.Cret.{ Barrem.), SE.Eu.(Caucasus)-5W.
Asia (Caspian-Azerbaidjan). Fre. 275,8. *V.
sutilis; Ba-e, LV lat, int, dors, X72 (238a).
[ Bown. ]

Suborder METACOPINA Sylvester-
Bradley, n. suborder

|Hagnosis and discussion by P. €, Syivester-Brancey,
University of Leicester]

IHinge distinct, simple to tripartite; muscle
scar consisting of secondary scars assembled
in a compact group; inner lamella narrow,
poorly developed or unknown. ?L.0rd., M.
Ord.-L.Cret.

The Metacopina are podocopids in which
the muscle-scar pattern is a circular ag-
gregate of many scars. The duplicature is
variable in width, In the Healdiacea it is
narrow, and often described as absent.
Transverse sections (Fig. 277,4) show, how-
ever, a calcified inner lamella developed in
some genera; this is joined to the outer
lamella along a plane of concrescence
oblique to the shell surface. This differs only
in degree from the situation, common in
the Podocopina, in which the plane of con-
crescence is parallel to the shell surface (Fig.
277,B), and in which, therefore, a duplica-
ture is clearly recognizable. Other Podo-
copina show a plane of commissure which
is intermediate in direction (Fig. 277,C).
The duplicature in the Quasillitacea has not
yet been investigated by modern methods;
superficial examination suggests that it is
intermediate in nature between the condi-
tions described above for the Healdiacea and
the Podocopina, respectively., The hinge in
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the Metacopina is more or less differentiated.
Some Healdiacea (?Cavellinidac) have an
undifferentiated hinge; others (Healdiidae)
have a hinge differentiated into three stri-
ated elements. Quasillitacea have a differ-
entiated hinge in which the terminal ele-
ments may be denticulate.

The suborder certainly includes the an-
cestors of the Platycopina (which are re-
lated, via Cavellina, to the Cavellinidae, and
may also be related, via Hungarella | Ogmo-
concha], to the Healdiidac). It may also in-
clude ancestors of some of the Podocopina
(e.g., some of the Cytheracca may be de-
scended from some of the Quasillitacea); in
that case, however, the Podocopina must be
polyphyletic, as some of the Cytheracea (e.g.,
Bythocytheridae) seem to have developed
independently from the Palacocopida. The
Healdiacea also show signs of relationship
(in the development of ornament) with
Paleozoic Bairdiacea.

Superfamily HEALDIACEA
Harlton, 1933

[mem. transl. Mawpristasm, 1960 (ex Healdiidae Hancrow,
1933)] [Dingnosis and discussion by R. H, Smaver, Indiana
University and Indiana Gealogical Survey|

Convex-backed, shorthinged ostracodes
with hinge and contact margins ridged and
grooved in platycopine fashion, LV-over-
RV overlap and overreach, adductor muscle
scars consisting of numerous aggregate
spots. Dev.-L.Cret.

Healdiacea have hinges that generally are
better differentiated from the contact mar-
gin than are those of Cytherellacea, from
which the Healdiacea also differ in direc-
tion of overlap; Healdiacea have shorter
hinges than Quasillitacea, and they lack the
separated calcified inner lamellae of Bairdia-
cea; Healdiacea are externally smooth or
ornamented but lack the coarse sculpturing
of Thlipsuracea.

Genera classified in [amilies of the
Healdiacea are predominantly middle to
late Paleozoic in distribution, occurring
especially in Devonian and Carboniferous
formations (Fig. 278). Only two, or possibly
three, genera range above the Permian.

Family HEALDIIDAE Harlton, 1933

[Materials for this family prepared by R H, Snaven, Indiana
University and Indiana Geological Survey, with some additions
by W. A. van men Boue, Lovisiana State University]

Carapaces convex-backed, with suboblong
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to subtriangular outlines and nearly straight
venters in lateral view, commonly with pos-
terior, and less commonly with anterior
sculpturing in ridges and spines; valves
hinged posterodorsally; LV larger than RV,
overlap and overreach (where present) LV
over RV. Without separated calcified inner
lamellae but with hinges and contact mar-
gins simply ridged and grooved or shoul-
dered in platycopine fashion; adductor mus-
cle scar circular, consisting of numecrous
spots generally arranged in concentric rings
or rows. Most genera probably exhibit mod-
erate sexual dimorphism. Dev.-L.Cret.
Healdiidae have distinctive marginal areas
which serve to separate them from other
familics. A duplicature is cither lacking or
is completely fused with the outer lamella
so that a vestibule and other associated struc-
tures are lacking around the entire margin,

Fic. 277. Transverse sections through the anterior
border of the left valves of (A4) Ogmoconcha con-
tractula TwmiepeL (Healdiacea, Metacopina) X 240;
(B) Pelocypris zileht Truipin (Cypridacea, Podo-
copina) X 3503 (C} Cyprideis torosa (Jongs) (Cy-
theracea, Podocopina) 370, [Explanation: pe,
plane of concrescence; v, vestibule] (Triebel).
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The LV is larger than RV and with a heavy  commonly posterodorsally and  anteriorly,
selvage and prominent inner selvage groove  where the flange groove and flange of the
around the entire margin, overlaps it except RV variably have conspicuous development

Ord. Sil. Dev. | Miss.| Penn. | Perm. || Trias.| Jur. | Cret.

1 Tubulibairdia F i
2 Cytherellina A |G
3 Pachydomella F i
4 Krausellg E HEl---{eeeeeeeeees .
5 Cavellina C |l
6  Bairdiocypris A ; B [
7 Phanassymmetria F Il
8 Cyrtocypris A sl
9 Janusella E
10 Condracypris A
11 Chapmanites C
12 Menceidina C
13 Voronina C
14 Tetratylus C  Jllmmmmm
15 Healdia D
16 Waylandella D |UINIIIg=-<=---+-
17 Bairdites A
18 Barychilina B
19 Endolophia B 1l

20 Trypetera B
21 Cooperatioc E Il
22 Bekena A I
23 Healdianella A
24 Phreatura D
25 SulcellaC

26 Pseudobythocypris A
27 Cribroconcha D
28 Paracavellina C
29 Platychilella C
30  Healdioides D

31 Incisurella D
32 Seminolites D
B known 33 BirdsallellaC
34 Coryellites/\ [[[[fs+eesmeasensnrammmannanns
KL 2 known 35 Volganella C

36 Hungarella D s msce |
37 Robsoniella D |

Fic, 278, Stratigraphic distribution of healdiacean ostracodes (Moore. n). Classification of genera in
families is andicated by letter  symbols  (A—Bairdioeyprididae, B—Barychilinidae, C—Cavellinidae,
D—Healdiidae, E—Krausellidae, F—Pachydomellidae). An alphabetical list of genera with index numbers
furnishes cross reference to the serially arranged numbers on the diagram.

Generic Names with Index Numbers

Bairdiocypris—=6 Cribroconeha—27 Jannsella—% Robeaniella—37
Baivdites—17 Cyreoeypris—38 Krawiella—4 Seminolites—31
Barychilinag—18 Eyrherellina—1 Menoeidina—I12 Seefeella—15
Behena—122 Endolophus—19 Pachydamelle—3 Terrarylis—14
Hirdsallella—33 Healdta—15 Paracavellina—218 Trypetera—20
Cavellina—5 Healdianella—23 Phanassymmetria—7 Vbl ibairdia—1
Chapmanizes—11 Healdiotder—30 Phreatra—24 Velpanella—35
Condracypris—10 Hungarella—36 Platychilella—29 Voronina—13
Cooperatin—21 Incisurella—31 Piewdobythacy pris—216 Waylandella—16

Coryeliites—34
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so that overlap may be mutual; the LV com-
monly overreaches the RV even in areas of
mutual overlap. Closure of the wvalves is
accomplished by the selvage of the RV artic-
ulating in the selvage groove of the LV and
additionally by outer grooving of the RV
at the hinge for reception of the selvage of
the LV. The hinge and adjacent contact
margins are commonly [urther modified by
transverse microtecth-like crenulations in
the selvage groove and selvage of the LV
and RV, respectively.

Several authors have noted considerable
specific variation among some healdiid gen-
era, and others have crected species of a
genus on minute differences. Commonly,
the variants are of two forms, one with
greater height and, in dorsal view, with
more symmetrically convex outlines; the
other is relatively lower, and, in dorsal view,
the greatest thickness is near the posterior
end, producing a lateral outline with acumi-
nate anterior and blunt posterior extremities.
The two forms arc interpreted as male and
female, respectively, although either choice
presents evidence contradictory to the nor-
mal aspect of sexual dimorphisn in other
ostracodes.

The classification of healdiid genera has
been determined by re-evaluation of the
relative importance of taxonomic characters,
the most essential of which are thought to
be marginal structures, muscle scar, direc-
tion of overlap, and shape. While generally
diagnostic, shape is not considered all-im-
portant, for reliance on shape often has re-
sulted in indiscriminate grouping of dis-
similar genera. Direction of overlap is
emphasized as a valuable taxonomic char-
acter even above the generic level in this
group, previous objections and exceptions to
this being without force when orientation
is correct and when other evidence is con-
sidered.

Features serving to differentiate genera of
the Healdiidae from Cytherellidae and
Cavellinidae are LV-over-RV overlap and
overreach, associated gencrally with some-
what more complex articulation and sculp-
ture. Healdiidae are distinguished from
Bairdiidae by muscle-scar patterns and
simpler metacopine margins which lack
separated caleified inner lamellac. Healdii-
dae differ from Bairdiecyprididae in their
characteristic healdiid shape as opposed to
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bythocypridid shape and in the presence of
ridges and spines on the carapace.

Healdia Rounpy, 1926
generally subtriangular in lateral view, with angu-
larly arched dorsum, wventer nearly straight, an-
terior border mostly  broadly  rounded  and pos-
terior end commaonly truncate; greatest thickness

[*H. smplex]. Carapace

posterior, producing cunecate appearance 10 dorsal
view; surface of cach valve gencrally smooth and
posteriorly sculptured with either a sickle-shaped
to straight, vertical ridge or shoulder, or 1 or 2
backward-pointing spines, or both; LV larger than
RV, with overlap and overreach of LV over RV
but overlap commonly reduced or lacking 1n hinge
area located paosterodorsally. Hinge and contact
margins consisting of groove or depressed shoulder
in LV into which fits edge of RV, which also 1s
grooved or beveled marginally; dorsal clements
of articulation of each valve commonly crenulated
transversely in numerous, minute toothlets and
grooves extending through and beyond hinge area;
adductor musele scar with  numerous
agpregate spots arranged in concentric rings or
rows (121, 299, 82}, Dev.-Perm., cosmop.——Fic.
279, 1a-h. H. cara Braprizin, Penn., USA(IIL);
lafk, ? & carapace R, dors.; led, 79 carapace R,
dors. {(=H. aspinosa Coorer), X 100 (Shaver, n):
Ief, RV int, LV int, showing marginal areas
{(Shaver, n); Ig.h, long. and transv. secs.; all
100 (Shaver, n). Fre. 279.1:i. H. sp., Penn,,
USA({Tex.); muscle scar from RV int., X200 (82;.

Cribroconcha Coorer, 1941 [*C. costata]. Re-
sembles Healdia but variably with coarsely pitted
surface anterior to ridge; imperfectly known.
M. Miss-L.Penn., N.Am.(I-Ark.). Fic. 280,
1, *C, costata, 1.; lab, carapace R, dors., 80
(Shaver, n).

Healdioides Coryerr & Rozanswr, 1942 [*H. diver-
sus|. Like Seminolites, with anterior ridge but
without pits; commonly with spines. UM, N,
Am. Fic. 280,3. *H. diversus, USA(IL); 34,0,
carapace R, dors., > 100 (130).

Hungarella Mines, 1911 |*Bairdia? problematica
Davay, 1911] [=0Ogmoconcha TrieseL, [941].
Resembling Healdia but carapace subovate with
rounded extremities, relatively higher and shorter
in lateral view; lacks cuneate appearance in dorsal
view and without posterior ridges or spines; LV
overlaps and overreaches RV and 15 conspicuously
larger. Muscle scar with fewer spots; hinge and
comtact margings mostly similar but with more
prominent transyerse crenulation of hinge (82).
U Trigs.-L.Jur., Eu. Fic. 28lda-d. H. sp,
Ger,s Ta-e, RV lat., dors., LV int., X85 (Shaver, n};
1d, transv, sec. through hinge, X240 (376)——
Via. 281.1e. H. contractida (type speaes of Ogmo-
concha), Ger.; lang, scc. through ant. margin,
180 (376). | Snaver prepared the above diagnosis
and figures for Ogmoconcha on the assumption that
this name 1s not a synonym of Hungarella. He has

circular,
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not seen the specimens representing the type species
of Hungarella, but the type figures and description
suggest to him the presence of radial pore canals
and a duplicature. He therefore has no basis for
agreement on the suggested synonymy or on assign-
ment of Hungarella to Healdiidae, as have other
Treatise authors. He appreciates, however, the late
editorial necessity that has left this taxon unsatis-
factorily (](‘.:;C!’ihc:d.]

Incisurella Coorer, 1941 [*I. prima]. Resembles
Healdia bur sculpture consists of vertically sub-
ovate area impressed into shell near posterior bor-
der of each wvalve; imperfectly known. U.Miss.,
MN.Am.(IL-Okla.). Fic, 282,01, *I. prima, USA

(1l.); lab, carapace R, dors., X 90 (Shaver, n).

Healdia

Crustacea—QOstracoda

Phreatura Jones & Kirxsy, 1886 [*P. comcnnal.
Resembles Ineisurella but with smaller 1mpressed
area near anterior border of each valve: imperfect-
ly known. L.Carb., Eu.(Eng.).

Robsoniella KusveTsova in ManpeLsTanm ef al., 1956
[*R. abovata]. Carapace elongate-ovate reniform,
LV projecting, anterior end narrower than pos-
terior and bent downward, dorsal margin arched;
surface smooth or bearing weak striae in central
region,  Duplicature broad, with relatively few
radial pore canals, which are straight and thin;
muscle scars 4 to 5, not arranged in cypridid man-
ner: LV hinge with terminal elongate crenulate
teeth  and median  narrow  bar, denticulate
on dorsal side, [Differs from Ogmoconcha in

If

Fic. 279, Healdiidae (p. 0361).
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stronger differentiation of hinge features.] L.Cret.
(Apt-Alh.), SE.Eu.(Caucasus). Fic, 283,1. *R.
obovata; lab, RV lat., int.,, X70; fed, LV int,
dors., X 70; lef, LV and RV hinge, X195 (50).
[Borp.] [Suaver disagrees strongly with inclusion
of Robsonielle in the Healdiidae. He believes es-
pecially that the duplicature and associated morph-
ology and muscle scars of that genus, and to a
lesser extent the shape and hinge structures, would
render the family diagnosis meaningless if this
assignment should be considered as a valid onc.
The genus is assigned here on the basis of the arigi-
nal author’s judgment; a more Important consid-
eration to SHaver, except for late editorial neces-

Cribroconcha

2a Seminolites

Healdioides

Waylandella
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sity, is that Treatise authors are urged to improve,
if they can, upon taxonomic concepts. |
Seminolites Cowrvirr, 1928 [#S. trancatus|. Like
Healdra but mostly with sickle-shaped ridge nearly
paralleling anterior border and shallow depression
commuonly paralleling both ridges on concave side;
known species  without spines;  mostly  coarse-
pitted like Cribroconcha (21, 121). U.Miss.-Penn.,
N.Am. Fie. 280,2. *8. runcarus, Penn., USA
{(1.Y; 2ab, ?& carapace R, dors.; 2¢, 7@ cara-
pace dors. (=S. elongatus Coryrrr), X90

(Shaver, n).
Waylandella Corvery & Biovives, 1932 [#H. spin-
1935].

osa| [=Harltonella Branvier, Ditlers

4d

Fia. 280. Healdiidae (p. 0361-0364).
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from Healdiz in generally more elongate outline
in lateral view, dorsal angulation mostly Jacking:
posterior terminated as in Healdia to somewhat
pointed ventrally; sculpture generally weaker but
variably consisting of 1 or 2 spines, or ridge or
both, on each valve posteriorly (21, 123). ?Dew.,
Penn.-Perm., MN.Am.-Eu. Fro. 2804ab, W.
ardmorensis (BraprieLn), Penn,, USA(IIL); da.b,
carapace R, dors.,, X 60 (Shaver, n). Fre. 28U,
de-f. W. obesa Coorer, Penn., USA(IIL); 4¢, long.
sec., X600 (Shaver, n); 9d.e, transv. secs., through
hinge and venter, X100 (Shaver, n); 4f, muscle
scar from LY ext., 100 (Shaver, n).

Family BAIRDIOCYPRIDIDAE
Shaver, n.fam.

[Materials for this family prepared by R, H. Soaven, Indiano
University and Indiana Geologicsl Survey|

Convex-backed ostracodes of bythocy-
pridid shapes, mostly without ornamenta-

Crustacea—Ostracoda

tion and sculpturing; LV larger, with over-
lap and overreach of LV over RV; lacking
separated calcified inner lamellae but with
short hinges and contact margins simply
ridged and grooved in platycopine fashion;
adductor muscle scars circular and consist-
ing of numerous closely grouped spots; sex-
ual dimorphism slight or unknown in most
gencra, P0rd., Sil-Perm., ?[ur.
Bairdiocyprididae are intermediate mor-
phologically between Healdiidae and Bairdi-
idae but are casily distinguished from other
families. They resemble Healdiidae in hav-
ing similar muscle scars and configuration
of the contact margins; true duplicatures
cither are lacking or are mostly [used with
the outer lamellae, so that vestibules are
lacking; the contact margins and hinges of

Hungarella

Fia. 281, Healdiidae (p. 0361).
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LV arc considered to consist of selvage, and
proximally from it, selvage groove and list,
whereas the contact margins of RV consist
principally of the selvage. Bairdiocyprididae
differ from Healdiidae by mostly lacking the
distinctive dorsal angularity and posterior
sculpturing in ridges and spines of that
family.

The family mostly resembles Bairdiidae
in shape and lack of sculpture but has ad-
ductor muscle scars and marginal structures
that are foreign to true bairdiids. Bairdio-
cyprididae are differentiated from Cytherel-
lidae and Cavellinidae by LV over RV over-
lap and overreach; they are much less tumid
than Pachydomella and Phanassymetria;
they have simpler hinges and contact mar-
gins than Ponderodictya, Quasillites, Menoe-
rdina, and related genera, in which reversal
of overlap occurs dorsally.

Possibly, Bythocypris does not exist in
Paleozoic strata. Re-examinations of several
of the many-score Paleozoic species referred
to it have resulted in assignments to other
genera. Part of these genera and remaining
supposed Paleozoic species of Bythocypris
are better assigned to the Bairdiocyprididae;
nevertheless, the critical morphology of
some genera included here is unknown.
Bairdiocypris Kecrr, 1932 [*Bythocypris ( Bairdio-
cypris)  gevolsteinensis Kecer, 1932),  Carapace
large, heavy-shelled, mostly subtriangular in Jat-
eral view, with considerable dorsal convexity and
nearly stralght ventral border; lacking the great

tumnidity of Pachydomella; LV conspicuously over-
reaching RV; contact marginal structures as de-

seribed for Family; adductor musele scar with 70
or more spots; commonly with posteroventral fur-
row on RV, Surface smooth or punctate. Si/.-Dev.,
Pfur., cosmop. Fic. 284,2a.b. *B. gerolsteinen-
sir (KeceL), M.Dev., Gers 2ab, carapace (holo-
type) R, dors., X20 (229). Fic. 2842¢.d. B.
nexhermensis (Keoep), M.Dev., Ger.; 2¢, transv.
vent. edge, X40; 24, adductor muscle scar, ¥ 60
(224).

Bairdites Corvern & Markm, 1936 [*B. deltasnl-
cata]. Externally, nearly like Buairdiocypric but
differs in having posterior crescentic ridge in each
valve with depression in front. M.Dew., N.Am.
Fic. 284,1. *B. deltasulcata; lab, RV lat., dors.,
%25 (Shaver, n).

Bekena Giuson, 1955 [*B. diaphrovalvis]. Nearly
like Barrdiocypris, but type species without ventral
furrow and having crescentic, compressed areas
near anterior and posterior borders of RV (both
features being of doubtful generic value); contact
marginal structures apparently conforming to fam-

0365

Incisurella

Fic, 282, Healdiidae (p. 0362).

ily diagnosis; adductor muscle scar unknown, M.

Dev-U.Der., ?L.Miss., N.AmM.-Tu.{Ger.). Fic.
285,3. *B. diaphrovalvis, Uev., USA(lowa};
Jab, carapace R, dors., 338 (155).

Condracypris Rotu, 1929 [*C. hinoda]. Large

bairdiocypridid with 2 crescentic ridges located
antero- and posterocentrally on surface of cach
valve; adductor muscle scars and marginal struc-
tures of type species (from USA) unknown; Eu-
ropean specimens doubtfully referred to  genus
having greater overreach than type species but
typical  bairdiocypridid  muscle  scars and  mar-
ginal  structures,  L.Dep-M.Dep., N.Am.-’Eu.

Fic. 284,346, *C. binoda, L.Dev.,, USA
(Okla.); Jab, carapace R, dors, 340 (297)——
Fios. 284,3¢, 2854, C. Porcumeallata (Kum-
MEROW ), M.Dev,, Ger.; 284.3¢, transv, sec., LV at
right, % 35; 285,4a,b, carapace R, dors., }25; 283,
4o, adductor musele scar, x 70 (226).

Coryellites KeLLerr, 1936 [pro Coryelling KrLLrrT,
1935 (mon Braprierp, 1935)| |*Coryelling firma
Kereerr, 1935). Externally almost like Peendo-
bythocypris but has blunt nade with depression
in front near posteroventral angle of LV; contact
marginal structures and muscle scars unknown.
M. Derv., Eu.(Pol.), U.Penn., N.Am.(Kans.).
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Robsoniella

Figc. 283. Healdidae (p. 0362-0363).

*Cyrtocyprus CorverL & WiLLiamson, 1936 [*C.
subovata] | =Cyrtocypris CoRYELL & WILLIAM-
son, 1936 (nom. van.)]. Nearly like Cytherellina
in external appearance and doubtfully distinguished
from that genus by truncation of posterior border
in lateral view: adductor muscle scars and contact
marginal structures unknown; like some middle
Paleozoic species assigned to Cavellina. M.Sil.,
?Dev., N.Am.-?Eu. Fic. 2852ab. *C. sub-
ovata, M.Sil., USA(Ind.); 2a,b, carapace (holotype)
R, dors., x23 (131)- Fia, 285,2cd. C.7
chvorostanensts PoLenova), Dev, Russia; 2ed,
carapace R, dors., x50 (278).

Cytherellina Joxrs & Hovw, 1869 [*Beyrichia siligua
Jones, 1855 [=0rthocypris Kummerow, 1953 |
Carapace without external sculpture, smooth, clon-
gate byvthocypridid in side view, with point of
greatest height in posterior half, terminal borders
rounded, ventral border nearly straight; adductor
muscle scars and contact marginal structures un-
known, but many Paleozoic species assigned to
Bythocypris are similar to  Cytherellina. [Type
specimens figured by Jowes and Jowrs & Horv
consist partly of internal molds with clinging shell
material that show 2 elongate, nearly vertical,
shallow  depressions  without external expression,
one located centrally and the other anteriorly. ]
P0rd., M.5id.-Der., cosmop. ¥r1g, (2854, ¥C.
silfqua (Jones), M.Sil, Eng; la-e, carapace R,
vent., post.; 1d, LV int. with clinging shell, lat;
all %20 (188}).

Healdianella Posxer, 1951 [*H. darainulinoides).
Nearly like Healdia in shape and small size but
lacking ridges, shoulders, and spines: contact-
marginal structures and adductor muscle scars as
described for family, | The Devonian species from
Russia referred to the genus apparently should be
assigned to Cytherelling and other genera; some
of Posner’s original species appear to differ from
Cytherellina only in their smaller size.| L.Carb.,

Fic. 285.5. *H. darwinulinoides; 3ab,
Fic. 284,4. H.

E.Eu.
carapace R, vent,, X 72 (281).

darwinulinoides?;  adductor muscle scar, X70
(281).

?Longiscula Nuckaya, 1958 [*L. arcuearis]. Non-
sulcate, outline depressed  subtriangular,  dorsal

margin gently arcuate, ventral somewhat concave
in central part, carapace broadest in dorsal part,
LV overlapping RV along free margin, most dis-
tinct in central part of ventral margin (overlap
may be indistinct or not developed along anterior
and posterior ends), RV overlapping LV along
dorsal margin, particularly in central part; no
adventral structures or internal cavellinoid lamellac
present. Dimorphism not observed. Surface smaoth,
tubercles developed in posterior part. M.Ord.-M.Sil.,
NW.Eu. (Eng.-Baltoscandia). Fia: 1433, L.
arcuaris, M.Ord., NW.USSR(Pskow area); 3ab,
carapace (holotvpe) R lat, dors, (post. end up),
K28 (264). [Hessanp. ]

Pseudobythoecypris  Suaver, 1958 | *Bythocypris
pediformis Kacur, 1928]. Carapace small, smooth,
thin-shelled: most species  differing  from  other
bythocypridids in showing laterally a short pos-
teroventral slope or upsweep that meets postero-
dorsal border in sharp angle; marginal stoructures,
undifferentiated hinge, and adductor muscle scars
as  described  for  family;  dimorphism  shght.
[Differs  from Wawlandella in lacking  pos-
terior ridges, shoulders, and spines, and {rom
Cytherelling in its smaller size and posteroventral
slope of most species.] Miss.-Perm., N.Am.-Eu,
——TFie, 286,0. *P. pediformis (Kxiaur), Penn.,
USA(ILY; Tab, 2 & carapace R, dors; Ied, RV
int., LV int.; all x42 (Shaver, n}.
FReversocypris Plusyr, 1955 [*R. regularis]. Out-
line resembling Bythocypris in lateral view, with
greatest height in posterior portion; stated to have
reversal of overlap along venter, but duplicature-
like structure along ventral contact margin of RV
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and contact margins, as well as lungement and
adductor muscle scar, are not well understood.
| The orientation adopted by Phisve is reversed
here, so that the genus resembles Bairdiocypris
with overreach, if not overlap, mostly LV over
RV.] L.Der., Czech. Fic. 287,1a-d. *R. regu-
larie; la-d, carapace (holotype) 7L, °R, dors.,
vent,, X28 (61). Fig. 287 le-g. R. klukow-
censts Plasyr; lef, RV lat, vent, X28; lg,
RV lat., int., %40 (61).

?Silenis Neckaya, 1958 [*S. subtriangulatus]. Out-
line subtriangular, short straight hinge, ventral
margin generally concave in central part, non-
sulcate, LV overlapping RV along entire free
margin and if developed, RV overlap along dorsal
margin, no adventral or interior structures. Di-
morphism not observed, Surface smooth, L.Si.-
M.5:d., NW . Eu. Fro, 143,2, ¥8. subtriangulatues,
Wenlock., Est.: carapace (holotype) R lat, X 18
{264). [HessLanp. |

?Family BARYCHILINIDAE Ulrich, 1894

[Materials for this family prepared by R. V. Kesuneg, Univer-
sity of Michigan, with addition Ty I, W. Scorr, University
of Minais]

RV much larger than LV, overlapping it
__/m.- e

=

Bairdites

et

&

e

4 Healdianella
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around free border and with corners con-
spicuously projecting beyond those of LV.
Hinge line short, straight, depressed, with
groove in RV for accommodation of edge
of LV, interior of both valves with elongate
vertical ridge marking position of external
sulcus. M.Dev., ?L.Miss.
Barychilina Urrich, 1891 [*B. punctostriate ). Each
valve with distinet 8. Surface with pattern of
ridges in many species, outermost ridges nearly
concentric in outline but central ones sloping pos-
terodorsal-anteroventrally; species  with
punctae in furrows between ridges. M. Des., N.Am.
Fic, 288.2a. *B. punctostriata, M.Dev.(Onon-
daga), USA(Ind., Falls of Ohin); LV lat, x20
(385)——F16. 288,20,c. B. embrithes KesLine &
Kitcore, M.Dev., USA(Mich.); 25, carapace L,
dors., 30 (209).
Endolophia Krsuive, 1954 [*F. chariessa|. Like
Barychiling but lacking sulci; internal ridges with-
out external sulcate counterparts. M.Dew., N.An
Fic. 288,3. *E. chariessa, USA(Ohio): Jab,
dors., x30; 3ed, LV int, RV int,

s0me

carapace L,
%30 (203).
Trypetera Kesuing, 1954 [*T. barathrota]. Valves

AT T

™

3b

Condracypris

Fic. 284, Bairdiocyprididae (p. 0365-0366).
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with large pit in place of S surface ornamented
with smaller pits, M.Dev., N.Am. Fio, 284,17,
*P. parathrota, USA(Ohio); lab, carapace 1.,
dors., 30 (203).

!Venula Coorer, 1941 [*Prmutiopsis?
Croxers & Fusknouvser, 1938]. Small, valves un-
cqual, RV overlapping LV, dorsal margin straight,
ventral margin subparallel to dorsal; greatest width
near posterior end, wedge-shaped in dorsal view;
surface covered with thin ribs connected at various
points; S» faintly developed; probable dimorphism
indicated by swelling of posterior portion. L.Miss.,
USA(IIL). [ScoTT.]

striatus

za(“ ' i ]

Cyrtocyprus

1b 1d
Cytherellina

Healdianella

Crustacea—Ostracoda

?Family CAVELLINIDAE Egorov, 1950
[nome, ramil. Povenova, 1960 {ex Cavellininae Foorov, 1930} ]
[ = Volpanellidae Mavpensvan in Mavpesvan e af, 1950
MVolpanellacea  [ManpersTam)  Kasuivanova, 1959 |Mace.
rials for this family prepared by R, H, Brusow, University
of Kansas, with contributions from W, A, van Pon,
Louisiana State University, B, HL Seaver, Indiana University
and Indiana Geological Survey, and R, A, Revsint, Unie

versity of Stockhelm]

Carapace subovate to subelliptical in lat-
eral view, subelliptical in dorsal view with
noticeable posterior swelling in female. Dor-
sal border convex, commonly with slight
anterodorsal slope; ventral border almost

straight, varying to slightly convex or con-

1
e -

Condracypris

Fra, 285, Bairdiocyprididae (p. 0365-0366).
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cave: ends round or subround. Valves un-
equal, right larger, overreaching left com-
pletely around margin, emphasized most
along dorsum and venter, less conspicuously
on ends. Surface smooth, genera distin-
guished by slight muscle scar pit or devel-
opment of posterior rim and possibly an-
terior rim. Left valve with duplicature fused
or lacking, right valve with continuous
groove dipping dorso-anteriorly and very
well developed along venter; inner lip forms
depression suggesting analogy with left
valve of ostracodes with tripartite hinge,
duplicature very narrow as in the Cytherel-
lidae; no vestibule. Hinge lacking or at least
without differentiation of marginal struc-
ture along dorsum. Aggregate circular mus-
cle scar slightly anterodorsal to mid-carapace
located on a low ridge extending downward
and normal to dorsal margin, commonly
more strongly developed in the female. ?5il.,
Dev.-Penn., ?L.Perm.-?U Perm.

In this family the duplicature and details
of overrcach are intermediate in character
between those typical of the Healdiidae and
Cytherellidae. The muscle scar and tendency
toward arching of the dorsum are typical of
the Healdiidae, the development of a pos-
terior rim being possibly a relict structure
derived from healdiid ancestors. The Cavel-

Pseudobythocypris

Fre, 286. Bairdiocyprididae (p. 0366).,
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Reversocypris

Iic. 287, Bairdiocyprididae (p. Q366-0367).

linidae resemble Cytherellidae in size and in

nature of the valve contacts but differ in

muscle-scar structure.

Cavellina CoryrL, 1928 [*C. puchella] | =?Cavel-
linella Bravriein, 1935; Alvenus Hamizron, 1942
(erronecus onginal spelling), Alvers Hamrron,
1942]. Carapace oblong to ovate in lateral view,
dorsum moderately arched, venter shghtly con-
cave to convex, ends rounded, with posteroventer
and anterodorsal extremities slightly to moderate-
ly truncated. Subovate in dorsal view, posterior
end thicker than anterior, especially pronounced
in female, Surface smooth; contact margin of
right (larger) valve grooved along inner edge so
as to receive edge of smaller left valve which may
be more subangular than right valve marginally.
Sexual dimorphism expressed by shorter, higher,
and thicker carapace of females especially in pos-
terior part, where inner body cavity is more fully
developed than in male, Some species show ten-
dency to develop shallow muscle-scar pit (as in
Sulcella) and posterior rim or ridge {as in Bird-
sallella, Paracavellina). ?8il., Dev.-Penn., ?Perm.,
N.Am.-Eu.-Austral. Fic., 2894, *C. puchella,
Penn., USA(Okla.-Tex.); #a-e, carapace L, dors.,
vent.,, post, ant, X30 (21}; 4g, muscle scar,
% 350 41, RV int., X 60 (82).

Birdsallella CorveLy & Boots, 1933 [*B. simplex].
Carapace small, cavellinoid with only slight right-
over-left overreach; posterior  swelling  develops
into an accentuated crest or beveled ridge giving
carapace a wedge-shaped outline in dorsal view.
Differs from Sulcella only in lack of muscle-scar




Endolophia
Fre. 288, Barychilinidae (p. 0367-0368).

pit and shape of posterior ridge, Penn., N.Am.
Fie, 289,2. *B. smplex, UPenn., USA(Tex.);
2a,b, carapace L, dors., x50 (124).

Chapmanites KrSmMELBEIN, 1954 [*C. erassus].
Carapace maoderately large, less elongate than in
Cavellina.  Pronounced  marginal  right-over-left
overreach, culminating in a high comblike dorsal
flange which tends to be directed toward posterior
end in some species. Surface smooth, Der., Austral.

Fra. 2891, *C. crassus, M.Dev,, SE.Austral.;
la-¢, carapace R, L, dors., X60 (225},
‘Menoeidina Stewarr, 1936 [*M. subreniformis|.
Carapace small, elongate-ovate to beanlike in lat-
eral view; very similar to Birdsallelle but smaller,
with reversed overreach, Probably transitional be-
tween representatives of Healdiidae and Cavellini-
dae. Surface smooth bur with posterior beveled
crescentic ridge. Dew., N.Am. Fic. 290,2. *M.
subrentformis, M.Dev., USA(Ohio); 2a,b, cara-
pace R, dors., X 65 (345).

Paracavcllina Coorer, 1941 [*P. elliptica|. Carapace
like Cavellina in general shape, outline, and valve
relationships; differs from other cavellinids in that
both posterior and anterior ends bear a spineless
ridge close to and parallel with margins so as to

Crustacea—QOstracoda

form a furrow just inside the ridge. Surface usually
smooth but may be minutely pitted. U.Miss,, N.
Am. Fic. 290,3. *P. elliptica, U.Miss., USA
(111.); 3a,b, carapace L, dors., x50 (20).

Platychilella Coorer, 1942 [ pro Plarychilus Coorer,
1941 (non Jakovuv, 1874)] [*Platvchilus ovoides
Coorer, 1941]. Like Cavellina but much smaller
and has a narrow overlap terminally, and with
shallow sulcate area centrodorsally; these features
of doubtiul generic significance. U.Miss., TIL.
Fic. 289,3. P. sp. ovoides; 3a,b, carapace L, dors.,
* 40 (207,

Sulcella Corverr & Samprr, 1932 (May) [*S. sul-
cata) [ =PSansabelloides Harnis & Lavicxker, 1932
(June)|. Carapace like Cavelling in shape and
contact of valves but somewhat smaller; postero-
dorsal cardinal angle slightly sharper than antero-
dorsal in some forms; posterior margin bordered
by distinct ridge. Surface smooth, except for shal-
low sulcus which extends from dorsal margin to a
pronounced submedian pit. Miss.-Penn.,, N.Am.

Fic. 290,1. *S. suleata, Penn., USA(Tex.);
la-d, & carapace L, dors., vent, ant; lesd, §
carapace L, dors., vent., post., ant.; all X350 (21).

Tetratylus Coorer, 1941 [*T. elliptica]. Carapace
like Cavellina in general shape. It differs from
other cavellinids in that overrcach (right-over-
left) is less emphasized: anterior and posterior
ridges which run parallel to margins like Para-
cavelling terminate dorsally and ventrally in round,
knoblike spines of variable length. A shallow
muscle-scar pit indicates a close relationship to
Seleella. Surface smooth to finely punctate. ?Dev.,
Miss.,, NLAm.-Eu. Fra. 291,1. *T. elliptica, U.
Miss., USA(TIL); fa-e, & carapace L, dors., post.;
1d-f, @ carapace L, dors., post.; all X85 (20).

?Volganella  Suararova & Manprrstam, 1956
[*Volganella magna Seiznarsky, 1956]. Usually
large, irregularly oval, with broadly rounded an-
terior, posteriorly convergent dorsal and ventral
margins and narrowly rounded posterior margin,
dorsal margin almost straight or faintly convex,
ventral margin straight to faintly concave; surface
smooth, moderately convex, greatest convexity
posteroventral from center; RV slightly overlap-
ping LV. Zone of concrescence narrow, line of
concrescence colnciding with inner margin; ves-
tibule and eye spots lacking; RV hinge with thin,
knifelike bar that fits below dorsal margin of LV,
[Fresh-water.] U.Perm., USSR(Sukhon Basin).

Fic. 291,2. *V. magna Seizuarsky; LV lat.,
A0 (507, Fio. 292,1. V. spizharskyi; RV lat.,
¥ 35 (50). [ReymenT-Borp. |

?Voronina PoLenova, 1952 [*V. voronensis]. Pos-
sibly equivalent to Cavellina, for reversal of PoLe-
Nova's orientation provides close resemblance to
. mesoderonica Pororny, Dep., Russia. Fic.
2922, *V. poronensis; 2ab, ¢ carapace (holo-
type} L, vent.; 2ed, & carapace L, vent; all
XA45 (277). [SHAVER.]
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?Family KRAUSELLIDAE Berdan,
n. fam.

[Materials for this family prepared by Jrax Beroas, United
states Geological Survey|
Asymmetrical, smooth ostracodes, LV dis-
tinctly different from RV, overlapping it
ventrally and in some forms overreaching

Cavellina
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it dorsally; posterior end of either valve pro-
duced as spine. Hinge line straight, shorter
than greatest length, hinge simple; muscle
scar unknown; duplicature absent. M.Ord.-
M.Dev.

Krausella Urrich, 1894 [*K. inaegnalis] [=Ray-
ella Tricuert, 1939 (pro Basslerites TricHERT,

Fic. 289, Cavellinidae (p. 0369-0370).
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overreach RV along hinge line, M.Ord., PL.Dev.,

1937, non Hows, 1937)]. LV suboval in outline,
N.Am.-Eu. Fras, 293,71, 294, 1ab. *K. inge-

overlapping RV ventrally, RV being  produced
posteriorly in short, blunt spine. Hinge line may
coinelde with dorsal margin, may be entrenched
below dorsal margin of both valves, or LV may

gualis, M.Ord., USA(T1.}; 293 la, carapace (holo-
type) R, X 15; 293,14, carapace (topotype) vent.,
#15; 294 1a, carapace dors., X20; 294,15, cross-

Sulcella

Menoeidina Paracavellina

e, 290, Cavellinidae (p. Q370).
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section showing overlap, %33 (Berdan, n).——FIic.
204 2a¢-¢. K. sp., M.Ord. (Edinburg F.), USA(Va.);
Zu-¢, carapace R, L, vent., %20 (]. C. Kraft, n).
fCooperatia  Tovmacuory, 1937 [pro  Cooperia
TormacHorr, 1926 (ror  Ransom, 1907)]
[*Cooperia granum ToLmacnorr, 1926]. Suboval
in lateral outhne, LV acuminate at rear, rounded
acuminate in front; LY overlapping RV all round,
forming both anterior and posterior ends of cara-
pace, dorsal margin curved, M.Dep., Arce, N.Am.
Fis. 293,3. *C. granwm (TovLmacHorr¥); 3a.b,
carapace L, dors.; 3¢, carapace R; all 28 (370).
Janusella Rovi, 1929 [*]. biceratina]. LV sub-
triangular, with spine at apex of dorsum, RV like
that of Krausella. L.Der., N.Am. Fia. 293,2.
*[. bicerating, USA(Okla.): 2a.b, carapace (topo-
type) R, dors,, 330 (Berdan, n).

Family PACHYDOMELLIDAE
Berdan & Sohn, n. fam.

[Materials for this family prepared by Jean Berpaw and 1. G,
Sonn, United States Geological Survey|

Incquivalved, subovate, asymmetrical,
medium-sized, with thick shells; tubules
normal to shell surface, wider on interior
surface, invisible on exterior of well-pre-
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served specimens; hinge simple, hinge line
straight, shorter than greatest length of
carapace. Surface smooth, punctate or rugu-

lose. ?0rd., Sil.-Dev.

Pachydomella Uvricn, 1891 [*P. remida] | =7Se-
neseella Stewant & Hexpmix, 1945]. Round cross-
section, prominent shoulder on larger valve sep-
arated from dorsum by deep groove parallel 1o
hinge line. Surface rugulose or smooth. ?L.Des.,
M.Dev., C.N.Am. Fres. 2950, *P. sumiida; M.
Dev., USA(Ky.); la-d, carapace (holotype) R,
dors., vent,, post.; Te, LV (topotype) int, showing
tubules; all %30 (Sohn, n).

Tubulibairdia Swarrz, 1936 [*T. tubulifera]. Round
cross-section, lacking  shoulders or  well-defined
grooves, Surface smooth or finely punctate. ?Ord.,
M5 -M. Der., EN.AmM.-C.Fu. Fia, 2952a.b.
T twbalifera, LDev., Pa.; Zab, LV (holotype)
artificial cast, lat., dors., 30, Fic. 295,2¢.d,
T. punctedata (ULricn), M.Dev,, USA{Ky): 2¢.4d,
LV (wpotype) post., LV radiograph showing in-
ternal tubules (Sohn, n).

Phanassymetria  Rori, 1929 (%P, riserrata)
[ =Phanassymetrica Neave, 1940 (errore ) Phana-
symmetrica van pEN Bovrp, 1946 (errore)]. Angu-

Tetratylus

Fra, 291, Cavellimdae (p. 0370).



Voronina

Fic, 292, Cavellinidae (p. Q370).

lar cross section, groove parallel to hinge line may
be present on LV, Surface smooth. ?M.Si., L.Des.,
C.N.Am. Fig, 295,3g-¢c. *P. triserrata, L.Dey.,
USA(Okla.); 3a-¢, carapace (holotype) L, dors.,
ant.,, ¥ 30 (Sohn, n}. Fic. 2953,3d. P.sp., L.
Dev., USA(Okla.); LV int., showing tbules, 330
(335).

Superfamily QUASILLITACEA
Coryell & Malkin, 1936

o, tramdd,  Svevesrin-Brapuiy, 1956 {ex  Quasillitidae
Convern & Mavki, 1936) ] [Disgnosis and  discussion by
H. W. Scorr, University of 1linois]

Ostracodes with a primitive tripartite
hinge; mostly straight-backed, some arched;
muscle-scar circular, composed of many
small secondary scars; inner calcareous lam-
ella absent or poorly developed; surface
ornamented. Dev.-Miss., ?Penn.

The Quasillitacea are included in the
Metacopina because of the presence of an

Crustacea—Ostracoda

inner calcareous lamella in some forms, gen-
eral outline and ornamentation of the cara-
pace, and the tripartite hinge. However, a
duplicature has not been demonstrated to
exist in all forms and the details of hinge
structure are inadequately known in many
closely related groups, The muscle-scar pat-
tern is suggestive of that found in Healdii-
dae, and, in fact, is very unlike anything
known in the Podocopina. Hingement, orna-
mentation, and outline are somewhat simi-
lar to such features in the Cytheracea. In the
final allocation of the quasillitids, it be-
comes a question of relative values. Is hinge-
ment more important than muscle-scar pat-
tern; or is the musclescar pattern of less
value than a poorly developed duplicature
and general outline?

The stratigraphic distribution of quasillit-
acean genera of ostracodes is shown graph-
ically in Figure 296.

Family QUASILLITIDAE Coryell &
Malkin, 1936 (November)

| =Graphiodaceylidae Keveerr, 1936 {December) | [ Materials
for this family prepared by 1, G Sown, United States Geo-
logical Survey, and L. E. Svover, Tulsa, Oklahoma|

Straight-hinged, subquadrate ostracodes
with well-developed to vestigial marginal
flange on end margins. Hinge (merédont)
with terminal crenulated teeth and sockets.
Surface ornamented by ridges and grooves,
usually with posterior spines. Muscle scar
round, aggregate consisting of circular spots;
inner lamella narrow (Kerverr, 1936),
usually not preserved. Dev.-Miss., ?Penn.
Quasillites Convire & Mavkin, 1936 | *G. obliguus |
| =" Berlella CoryriL & Boorn, 1933; Spinovine
CoryeLL & Mavkmw, 1936; ?Lucasella Stewart,
1936; Allostracites Plisyr, 1953 (pro Paracythere
Bassier, 1932, non MiLLer, 1894 ). Surface orna-
mented  with grooves and ridges, posterior spine
and ridge in front of posterior margin, Dee.-Miss.
{L.Card.), ?Penn., N.AmM.-Eu. Fic. 297.1. *0.
obliges, Dey., Can.(Ont.); la-d, carapace (holo-
type) R, L, dors., vent,, X 30 (Sohn, n).——Fic.
298.2. Q. sp. cf. Q. obliquus, Dev,, Can.(Ont};
RV int. (converted to fluoride, anterodorsal por-
tion broken), X60 (Sohn, nj.
Costatia  Povevova, 1952 [*C. posneri]. Diflers
from Jenningsina in vertical trend of ormamental
ribs, proove joining dental sockets, and crenu-
lated opposing ridge. Muscle spot not surrounded
by rim, M.Der., Eu.(USSR). Fio. 299, 1a-d.
*(. posnert, lab, carapace (holotype) L, dors;
led, LV int, RV int.; X60 (277), Fic, 299,
lef. C. cavernosa PoLrNova; e f, carapace (holo-

type) R, dors., }60 (277).
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?Eriella Stewart & Henpmix, 1945 [*E. robusta].
Differs from Jenmingsina in concentric ornamenta-
tion, absence of rim around muscle-scar pit, and
presence of posteroventral spine. Hinge unknown.
Der., N.Am. Fic, 300,3. *E. robusta, USA
(Ohio): Ja-d, carapace (holotype) R, L, dors.,
vent,, X 70 (Sohn, n.).
Euglyphella Warthin, 1934 [*Strepula  sig-
maidalis Jones, 18907, Small, with high or low
bifurcating ridges; accommodation groove above
dental sockets. Der., N.AmM. Fio. 298,1. *E.
sigmotdalis, Dev.,, NY.o la, LV (holotype) lat.,
=60; 15, LV lat, %60 (Sohn, n).
Graphiadactyllis Rotu, 1929 [*Kirkbya lindabli
arkunsana Gery, 1910 [ =Graphiodactylus Roru,
192%; Bassleria Harvton, 1929). Like Ounasillites
but differs in presence of well-developed marginal
flanges and lack of posterior ridge and spine.
Miss., N.Am. Fie. 300,71, *G. arkansana, USA
{(Ark.); la, carapace (lectotype) R, x40; 14,
dors., %305 led, RV int, LV int., X40 (Sohn, n).
Jenningsina CorvriL & Mavkin, 1936 [*Graphio-
dactylus catenmlatns Van Pevr, 19331, Differs from
COeasillites in muscle-scar pit surrounded by rim,

Janusella

Cooperatia

Fre, 293, Krausellidae (p. Q371-0373).
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f

Krausella

Fro. 294, Krauvsellidae (p. Q371-0373).

steep posterior shoulder, and absence of spines.
Dep., N.Am——Fia, 300,2. ¥, catenulata; 2u-d,
carapace L, R, dors, vent; Ze, LV int, X80
(Stover, n).

?Scalptina Svover, 1956 [S. inenda|. Differs from
Jenningsina in having reticulations, a smooth cen-
tral spot and lacking an anteroventral flange. M.
Dep,, NoAm.

Family BUFINIDAE Sohn & Stover,
n. fam.

[ Materials for this family prepared by 1. G. Somw, United

States Geological Survey, and L. E. Stover, Tulsa, Oklahomsy,

and with contribution from K, H. Saaven, Tndiang University
and Dndinna Geological Survey|

Straight-hinged, subovate, smooth, striate
or reticulate, with terminal ridges subcon-
centric to end margins, and usually beaded
end margins. Hinge and muscle scar like
Graphiadactyllis. Each curved ridge may be
reduced to one or more spines, or one ridge
may be missing. Dev., ?Penn.

Bufina Corverr & Markin, 1936 [*B. elata Cony-
ELL & Markiy (=7Moorea bicornuta ULRicH,
1891) ] [=Parabufing Svirn, 1956]. Well-devel-
oped terminal ridges, beaded end marging; pos-
terior ridge may be reduced to 2 thick spines.
Dep., EN.Am. Fic. 301,la. *B. elata, Dev.,
Can.; carapace (holotype) R, x40 (Sohn, n).——
Fic. 301,16-e. B. Phicornuta (Urricn), Dev., USA
(N.Y.); 1b-d, carapaces (14, holotype) R, L, dors.;
le, LV int.; all X40 (Sohn, n, 348).

?Aurigerites Rounpy, 1926 [*4. fexanus]. Posterlor
ridge  horseshoe-shaped, no anterior ridge or
spines. Based on corroded carapaces so that hinge-
ment and muscle scar unknown, Penn., SW.USA,

Fia, 301,2. *A. texanus, USA(Tex.); 2ab,
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carapace (lectotype, herein designated) R, dors.,
40 (Sohn, n).

?Bythocyproidea Stewart & Hexorix, 1945 [*B.
sandushyensis|. Anterior margin narrower than
posterior; posterior ridge on RV only, no anterior
ridge or spines. Hinge and muscle scar unknown,
M.Dev., EUSA. Fre, 302,01, *B. sandushyen-
sir, USA(Ohio); lab, carapace (lectotype, herein
designated) R, dors., %36 (Shaver, n.}. Fic.
301,3. B. eriensis Stewant & Hewprix, USA
(Ohio); 3ab, carapace (lectotype, herein desig-
nated ) R, dors.,, K40 (Sohn, n).

Punctomosea Svover, 1956 [*Thrallella  cristata
Swarrz & Owmer, 1948]. Differs from Bytho-
cyproidea only in having posterior ridges on both
valves. M. .Dee., N.Am. Fra, 302,2. *P. cristata;
2ab, carapace R, dors.; 2¢, RV int; all %25
(348).

Phanassymetria

Crustacea—Ostracoda

Family ROPOLONELLIDAE
Coryell & Malkin, 1936

| Materials for this family prepared by 1, G, Sons, United
States Geological Survey]

Straight-hinged, subtriangular, minute,
with terminal ridges that may be spinose
or single spines. Ridge-and-groove hinge
known in ene genus; muscle scar and sur-
face ornament unknown. Dev.

Ropolonellus Vanx  Pevr, 1933 [*B. papillates].
Rows of spinelets near end margins. Hinge line
(1.7 or more of greatest length. Der., E.-USA.
303,35, *R. papiliatus, N.Y.; 3a.b, carapace R, dors.,
S 60; 3c,d, carapace (another specimen) R, dors,
S (Sehn, n).

Rudderina CorverL & Mavrin, 1936 [*R. extensal,
Single anterior and posterior backwardly-directed

Fic. 295, Pachydomellidac (p. 0373-0374).
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spines extending from valve surlace above con-
tact of wvalves, located in ventral 0.3 of valve
height. M. .Dee., N.Am. Fra. 303,1. *R. ex-
tensa, Can; la-d, LV lat, int., dors., vent.,, X40
(Sohn, n).

Varicobairdia Poxorx¥y, 1950 [*Bairdia (Varico-
bairdia) fettrers|. Terminal ridges with tubercles
or spines, Hinge line 0.7 or less of greatest length.
Dev., C.Eu. Fio, 303,2. *V. keitneri, Czech.;
Za-c, carapace {topotype) R, L, dors., X410
(Sohn, nj,

Family UNCERTAIN
Unicornites Poxorn®, 1950 [*U. homeomorphus].
Carapace clongate, subquadrate in lateral view,
fusitorm in dorsal view, with posteroventral spine
on RV, with variable LV over RV overlap, except
nofe  or overlap along lunge, [These
features suggest Quasillitidac, but the surface is
smooth and the hinge, contact margins, and ad-
ductor muscle scar are unknown. M.Dew., Eu.
Fio, 2U8.3. *U. homeomorphus, Czech.; Jab, cara-
K25 (275). [SHAVER.]

reversed

pace R,

?Superfamily THLIPSURACEA
Ulrich, 1894

|woms. vansl, Kestang, herein (ex
189400 | | Dragnosis by R V. Kusuiv,

Carapace subovate to elongate-subellip-
tical in lateral view; dorsal border slightly
convex, ventral border nearly straight, ends
subround; valves unequal, LV overreaching
RV and with slight left-over-right overlap;
posterior end compressed, rest of lateral sur-
face convex except for pits, furrows, or de-
pressed areas. Insofar as known, hinge con-
sisting of groove in one valve and corre-
sponding ridge in the other (some genera
have groove in LV, others in RV); some
species with elongate anterior and posterior
sockets below ridge; function of sockets un-
known, since opposite valve has no elements
fitting into them. Details of muscle scars
unknown. ?0¢d., Sil.-Dev.

The stratigraphic occurrences of thlip-
suracean genera are indicated diagram-
matically in Figure 296.

Family THLIPSURIDAE Ulrich, 1894

| Materials for chis family prepared by BV, Kesiiwe,
University of Michigan|

Carapace subovate to elongate-subellipti-
cal in lateral view, subelliptical to subquad-
rate in dorsal view; dorsal border convex;
ventral border ncarly straight or, in some
species, slightly concave; ends round or sub-
round; valves unequal, in known species,
LV overreaching RV on all margins, over-

vent.,

Tulipsuridas  Urmicn,
University of Michigan]
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Llp slight; lateral surfaces convex except for
pits, furrows, or depressed areas and pos-
terior end Of carapace, which is character-
istically compressed. Hingement, develop-
ment of ?duplicature, and muscle scars un-
known in most genera, hence taxonomic
position of the family remains in doubt.
?0vd., Sil.-Dewv.

Ord. | Sil. | Dev. | Miss, | Penn.
1 Octonaria E JUINHHMI|
2 Thlipsuroides E
3 Thlipsura E
4 Thrallella E |
5 Thlipsurella E
6 Thlipsuropsis E
7 Eucraterellina E
2] Rothella E
9 Bufina A
10 Costatia B
11 Eriella B
12 Euglyphella B
13 Jenningsina B
14 Ropolonellus C
15  Varicobairdia C
16 Quasillites B TR
17 Bythocyproidea A | =EE
18 Punctomosea A | mll
19 ScalptinaB | =l
20 RudderinaC |
21 Unicornites D ==l
22  Eustephanella E =
23 Favulella E ()
24 Hyphasmaphora B |
25  Ponderodictya E [
26 StibusE |
27 Strepulites E =
28 Thlipsurina E |
29 Graphiadactyllis B
[ 2 known 30 Aurigem

Fre. 296, Stratigraphic distribution of quasillitacean
and thlipsuracean ostracode genera (Moore, n).
Classification in families is indicated by letter sym-
bols (A—DBufinidae, B—0Quasillitidae, C—Ropolon-
ellidae, D—Cuasillitacea,  family  uncertain, F—
Thlipsuridae}. An alphabetical list of genera fur-
nishes cross reference to the serially arranged num-
bers given on the diagram.

Generie Names with Index Numbers

Aurigerires—30
Hufina—9

m, hocyprotdei—1 7
faifa—110

f riella—11
Encraterellina—7
Euglyphella—I12
Enstephanella—12
Fuvalefla—23
Graphifadacryllis—2%
Hyjphasmaphara—24
Jenninpsina—I13
Ocronaria—|
Panderodiciya—25
Pancromosea—LH

(easillites—16
Ropolonellus—14
Rovhella—8
Ruddering—20
Scalptina—19
Siibus—26
Strepulites—327
Thitpsnra—3
Thiipinrella—5
Thiipsurina—28
Thiipswroides—2
Phlipseropsis—i
Thratlella—4
Unicormites—21
Varicobairdia—I15



Quasillites

Fia, 297, Quasillitidae (p. 0374).

Thlipsura Jones & Hovv, 1869 [*T. corpulenta)
| =Craterellinag UrnicH & BassLer, 1913]. Lateral
surfaces strongly convex except for flat depressed
area at posterior; contact of flat area with convex
part of valve very abrupt; in some species, one or

more furrows form re-entrants extending forward
i

into convex part of valve. S#.-Dev., Eu.-N.Am,

Fic. 304,2d. *T. corpulenta, Sil., Eng.: cara-
pace R, x50 (85). Fic. 304,2a,b6. T. con-
fliwens Swanrtz, L.Dev., Pa.; 2a,b, carapace R, dors.,
X 60 (297). Fic. 304,2c. T. robusta (ULricH
& BassLenr), L.Dev., Pa.; carapace R, %35 (74).
Eucraterellina Witson, 1935 [*E. randolphi] Like
Thiipsura, except posterior depression completely
surrounded by distinct rim at level of rest of
valve to form crater, which in some species has
nodes within that rise to general level of valve
but in other species has prolongations of lateral
surface into 1t, so that crater becomes deep C-
shaped furrow. L.Dez., N.Am. Fic. 305,1a, *E.
randolphi, Helderberg, Tenn.; carapace L, X50
(403). Fie. 305,16, E. oblonga (ULmnicn &
BassLer), USA(Pa.); carapace L, X350 (74).
Fia. 305,1¢. E. crateriformis Swarrz, USA(Pa.};
carapace R, X 50 (74).

Eustephanella Swartz & Swain, 1942 [*Ewste-
phanus catastephanes Swartz & Swain, 1941]
| =Eustephanus Swartz & Swain, 1941 (non
RricHeneach, 1849}]. Surface of each valve
broadly convex, with pits tending to lie in curv-
ing furrows that more or less parallel dorsal bor-
der, much as in Qctonaria; posterior slope concave;
crest at summit of this slope bearing 2 posteriorly
directed short spines. [Differs from Octonaria in
lacking a marginal flange, and from Sw#bus in
being more elongate and having pits more evenly
distributed and in grooves.| M.Der., N.Am.
Fra, 304,3. *E. catastephanes (Swanrz & Swain),
Onond., USA(Pa.); LV lat,, x40 (76).

?Favulella Swartz & Swaw, 1941 [*Bythocypris
favtlosa Jones, 1889], Submarginal ridge in cach
valve, indistinet dorsally in some species, setting ofl
marginal flange, which 15 low and indistinet ven-
trally in both wvalves and dorsally alse in RV;

Crustacea—Ostracoda

posterior part of submarginal ridge extended into
2 well-developed posteriorly-directed spines: area
enclosed by ridge honeycombed with coarse, close-
set puncta of various shapes and sizes, except on
subcentral smooth spot. Hinge of LV with main
longitudinal groove, long anterior accessory groove
somewhat oblique to main groove, and possibly
short posterior accessory groove; these grooves re-
ceive slightly modified dorsal edge of RV; LV
apparently overlapping RV except at ends. |This
genus appears closely related to Ponderodictya.)
M.Der., MN.AmM. Fic. 306,6. *F. favulosa,
Onaond., USA(Pa.); 6a, juv. LV ext., X35; 65,
RV ext., X35 (76).

Hyphasmaphora Van Prur, 1933 [*H. texnligera).
Each valve divided into sloping smooth marginal
arca and central reticulate area; conspicuous cir-
cular pit in center of each valve. Posterior part of
marginal area sloping sharply away from reticulate
area to postertor border; LV hinge with long
groove; narrow flange alang border of each end
of valve. M.Der., N.Am. Fic. 304,4. *H. texti-
ligera, Hamilton, USA(Mich.}); LV lat, x70
(400).

Octonaria Jones, 1887 [*0. octeformis]. Lateral
surface of cach wvalve divisible into large, nearly
flat central arca and convex marginal area extend-
ing out to free edge and hinge line; central part of
flat area marked by pits or pitlike depressions, 1n
some species large and few, in others small and
numerous; edge of flat area forms rim around
pitted area; LV in some species has fewer pits than
RV, and in one species has nane. ?0rd., Si.-Dev.,
Eu.-N.Am. Fra, 304,74, *0. octeformis, Sil,,
Eng.; RV lat, X40 (185). Fic. 304,1a-c. O.
laevilatata Kestane & Kivcore, M.Dev.(Hamilton),
USA(Mich.}; la-e, carapace L, R, dors., X50
(209). Vi, 3071, O. bifurcata Stover, M. Dev.
(Hamilton), USA(N.Y.); [fab, carapace R, L,
®30 (348).
fPonderodictya Corverr & Mavxin, 1936 [*Cy-
therella(?) bispinulatus Stewart, 1927 (=*Leper-
ditta punciulifera Havr, 1860)] [=Hamiltonella
Stewart, 1936]. Dorsal margin sinuous; surface
closely punctate; carapace swollen  posteriorly;
some specimens ornamented with one or more
spines on posterior and rarely on anterior; cres-
centic swollen ridge on anterior; intraspecific varia-
tion very great; LV overlapping selvage of RV
along venter. Hinge hemimerodont; muscle scar
an oval aggregate clump, marked on outer surface
by lack of puncta. [Included in Thlipsuridae with
doubt; may be related to Quasilliidae (Meta-
copina) or even Healdiidae (Metacopina).] M.
Der., N.AmM. Fie. 306,3. *P. punctulifera, M.
Dev. (Hamilton), USA(Mich.), Ont.-N.Y.; 3ab,
RV lat., vent.; 3¢, hinge (RV int.), all X35; 34,
muscle scar (RV int.), X100 (82).

Rothella Wirsox, 1935 [*Dizygopleura recta Rorn,
1629]. Carapace subrectangular in lateral and




dorsal views; dorsal border nearly straight or
slightly convex; greatest length through middle
of valve, greatest height posterior; surface with
anterior and posterior craters, which are vertically
elongate in some species, round in others; some
species with rims around craters, others with ridge
or lip at one side of crater, and some with no
raised structures. L.Der., N.Am. Fia. 305,2.
*R. recta, Helderberg., USA(Tenn.); 2ab, cara-
pace R, post., X 40 (297).

Stibus Swartz & Swamv, 1941 [*S. kothornostibus].
Surface of each valve convex, with steep, concave
posterior slope; crest at top of slope bearing 2
small, posteriorly directed spines, as in Eusteph-
anella: one or more furrows, in some species only
1 row of pits, near to and approximately parallel
with anterior and anterodorsal borders; 1n some
species posterior part of each valve with numerous
small pits but in others this part is smooth. M.
Dev., N.Am. Fie, 306,2. *S. kothornostibus,
Onond., USA(Pa-W.Va.); LV lat, X60 (76).
Strepulites CorverL & Mavkin, 1936 [*S. mooki]
[=Octonariella Bassiir, 1941]. Like Octonaria
but with more strongly developed narrow ridges,
somewhat parallel to borders; many species with
short, low ridges connected to main ridges and

surrounding  pitlike areas. Der., N.Am. Fic.
305,4¢. *S. mooki, M.Dev.(Hamilton); Can.
(Ont.); carapace R, x50 (22). Fia. 305,46,

S. quadricostata (Vax PeLT), M.Dev.(Hamilton),
USA(Mich.); LV lat, X60 (391). Fic. 305,
4e. S, crescentiformis (Van Pevt), M.Dev.(Hamil-
ton), USA(Mich.); carapace R, X70 (391).
Fic. 307.2. §. divectus Srover, M.Dev.(Hamilton},
USA(N.Y.): 2a,b, carapace L, R, X25 (348).

Thlipsurella Swartz, 1932 [*T. ellipsoclefta]. Like
Thlipsura except for depressed arcas; distinct ridge
rising from posterior border; 2 sublongitudinal
furrows in rear part of cach valve, separated from
posterior border by ridge; short subvertical fur-
row near middle of valve or shallow pit in anterior
half, or both, M.Si.-U.S#., Eu.; L.Dev., N.Am.

Fic. 305,3. *T. ellipsoclefta, L.Dev., N.Am.;
3akb, LV lat, dors.,, X 60 (74).

Thlipsurina BassLer, 1941 [non Kummerow, 1953]
[*T. elongata]. Like Thlipsura, but with broad,
shallow, transverse depression near middle of each
valve; narrow concave area forming posterior
slope, bounded anteriorly by distinct ridge, im-
mediately in front of which is elongate, nearly
vertical sulcus widest at bottom, extending from
dorsal border almost to ventral. M.Dep., N.Am.
—Fic. 306,5. *T. elongata, Onond., USA
(Tenn.); 5ab, LV lat., RV lat, %40 (4).

Thlipsuroides Morris & Hrmw, 1951 [*T. zhlip-
surotdes]. Overlap confined to narrow area; each
valve with 2 long, subparallel, nearly longitudinal
grooves (in type species with pits along bottom);
in dorsal view, posterior slope of each wvalve
nearly flat, set at angle of about 45° to hinge.

3a

Unicornites

3b

Fie. 298. Quasillitidae, Family Uncertain
(p. 0374-0377).

Sil., NLAm. Fra, 306,1. *T. thlipsuroides, M.
Sil., USA(Tenn.); lab, carapace R, dors., X25
(253).

Thlipsuropsis Swartz & WurrMorg, 1956 [*T.
diploglyprulis|. Markedly inequivalved, LV over-
lapping RV; LV with posterior depressed area
confluent with anteriorly projecting furrows, RV
lacking depressed area; narrow furrow parallel to
anterodorsal border. U.85#.-L.Dev., N.Am. Fia.




Costatia
Fic. 299, Quasillitidac (p. 0374).

307,3. *T. diploglyptalis, U.Sil,, USA(N.Y.); Ja b,
carapace L, R, 345 (78).

Thrallella Stewart & Henorix, 1945 [*T. phaseo-
ling]. Small; crescentic ridge in posterior part of
each valve, subparallel to posterior border; shallow
pits in area immediately in front of crescentic
ridge, rear row of pits regularly spaced along con-
cave edge of ridge. M.Der,, N.Am. -Fic. 306,4.
#T. phaseoling, Hamilton., USA(Ohio); RV lat,
K70 (347).

Suborder PLATYCOPINA Sars, 1866

[ram. ecoreece. Syuvestin-Braprey, hercin {pro Platycopa
Saps, 1866)| |Tvpe genus: Cytherella Jomes, 1839; SD Saws,
1866 [Diagnesis and discussion by I W, Scorr, University
of Hlinois, and P. €. Svivester-Brapioy, University of

Leicester]

Podocopida in which muscle-scar pattern
is a biserial aggregate of small scars. Dorsal
margin convex, ends round; valves unequal,
larger (typically RV) overlapping smaller;
uninterrupted contact furrow in larger RV
receiving  selvage edge of smaller valve;
duplicature narrow or wanting; dimorphism
by posterior swelling. fur.-Rec.

Sars based definition of this assemblage
mainly on characters of the appendages, as
indicated by his description, which follows:

Lower antennae  [antennac  proper| biramous,
equal, similar to the feet of Copepoda, the basal part
buarticulate and  geniculate, with numerous setae
attached to both margins. Upper antennae [anten-
nules] very large and strong, muldarticulate, geni-
culate at the base, with short spines. Mandibles

Crustacca—QOstracoda

small and feeble, with a large palp. There arc only
three pairs of thoracic limbs, all maxilliform.
Mandibular palp and first maxillae [maxillulae]
are provided with a pair of combs with large bristles
attached to the inner surfaces. First and second
maxillae [maxillulae and third post-oral limbs] pro-
vided with large branchial plates; the third maxil-
lae [fourth post-oral limb] rudimentary in the
female, in the sea they are evolute and prehensile.
The postabdominal rami [furcal rami] are small
and narrow, distinctly separate, spinose at their
apices (65, translated by Scorr and WarNwRIGHT).

The Platycopina are a suborder composed
of only one family. The lack of a well-de-
fined inner calcareous lamella separates them
from the Podocopina; lack of lobes, sulci,
and ventral frills and the convex outline of
the back in side view distinguish them from
most palaeocopids, the uninterrupted con-
tact furrow separating them from all other
ostracodes, and RV-over-LLV overlap further
differentiating them from most Metacopina.

They are readily separated from the thlip-
surids by absence of pits and furrows and
from the Healdiacea by their RV-over-LV
overlap and unmeodified hinge. The hinges
of the Healdiacea are better defined than
those in the cytherellids.

Among the Cytherellidae are two very
common subgenera that possess very differ-
ent external characteristics; these are Cy-
therella (Cytherella), with a smooth un-
ornamented carapace, and C. (Cytherel-
loidea), with a carapace modified by ribs
and in some species pits, tubercles, and a
muscle-scar depression. Dimorphism in the
family is recognized by the posterior swell-
ing of the female carapace. In Cytherelloidea
dimorphism may be expressed by greater
posterior tumidity of the female and a modi-
fication of the ribs. In some females the ribs
are more pronounced than in males, in
others more subdued.

The Cavellinidae are very similar to th-
Cytherellidae and at one time were con-
sidered to be the same. They differ in mus-
cle-scar structure, the cavellinids possessing
numerous small secondary scars set in a cir-
cular to ovate cluster and the cytherellids
possessing a double row of about 10 or more
individual scars. In all other respects the
cavellinids are like Cytherella; in fact, they
are so similar that once they were consid-
ered merely to be dimorphs. The [amily has
been questionably reported from the Silurian
but is essentially a Devonian-to-Middle Per-
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mian group, with greatest development in
the Pennsylvanian, whereas the cytherellids
range from Jurassic to Recent.

Cavellina is considered to be the central
stock from which the cytherellids developed.
The many Paleozoic forms which have been
called Cytherella probably should be trans-
ferred to Cavellina. If we had no knowledge
of the muscle scars we would be forced to

0381

rely on the single factor of direction of over-
lap in separating cytherellids from cavel-
linids. Though the muscle scars are distinct,
biserial, and few in Cytherelia, and irregu-
larly arranged and many in Cavellina, we
cannot overlook the fact that one of the
trends in ostracode evolution was reduction
in the number of adductor muscle fibers.
The cytherellids appear to be a direct de-

—_—

I'ie. 300, Quasillitidae (p. 0375).
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Bythocyproidea

Fic. 301. Bufinidae (p. 0375-0376).

velopment from the cavellinids by the sim-
ple process of reducing the number of mus-
cle scars. During this reduction, the dupli-
cature, contact groove, and general ocutline
of the carapace remained unchanged, al-
though the dorsum tended to become
straighter in the cytherellids. The only basis
for separating cavellinids from cytherellids
is difference 1n muscle-scar patterns.

The stratigraphic distribution of platy-
copine genera (and subgencra) is shown
diagrammatically in Figure 308.

Family CYTHERELLIDAE Sars, 1866

|Materials for this family prepared by R. A. RevMent, Uni-
versity of Stockholm]

Carapace mostly oval in side view, an-
terior and posterior ends generally subequal
in height; RV typically larger than LV.
Marginal pore canals lacking or (as in
Cytherella) represented by short simple
canals of normal type; contact furrow en-
tire, hinge undifferentiated; selvage of smal-
ler valve forming valve edge; Mesozoic and
Cenozoic (including Recent) representatives
with adductor-muscle field composed of 2
curved parallel rows, each with 5 to 9 elon-
gated spots. Dimorphic, with brood section
in posterior part of carapace, Jur-Rec.
Cytherella Jongs, 1849 [*Cytherina ovata RoEMER,

1840; SD Ucrrich, 1894]) [=Morrowing LoET-
TERLE, 1937]. Carapace small to moderately large,
thick-shelled; surface smooth or ornamented with

pits or ribs; RV larger than LV, its margin being
grooved all around; shape and ornament of oppo-
site valves commonly different. LV hinge
with dorsal ridge, RV with corresponding furrow;
no marginal pore canals, although normal canals
in marginal area may resemble them. Jur.-Rec.,
world-wide.

C. (Cytherella). Surface smooth to faintly ribbed
concentrically, posterior weakly denticulated in
some specics, carapace of Recent forms milky
white; ecgg-shaped in side view; anterior end
rather compressed, rear end more inflated, es-
pecially in females, most species having equally
rounded ends but some with slightly sharper rear
ends; Recent species with hairs, particularly on
posterior part of valves. Adductor-muscle fields
with 2 usually slightly bent rows, cach with 5
to 9 longitudinal to subrectangular spots, muscle
field commonly on shight inner elevation that
appears externally as a depression. Sexual di-
morphism prominent, females being larger than

Punctomosea
Fic. 302. Bufinidae (p. 0376).
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males, with internal swellings that may divide
valves into anterior and posterior parts, but such
ridge being poorly developed or absent in males;
extremities of Recent species greatly specialized.
Jur.-Rec., cosmop. Fic. 309.1. *C. (C.) abys-
sorum Saws, Neog., Br. Is.;; leb, @ carapace L,
dors.; Ie,d, & carapace R, dors.; all 38 (312).

C. (Cytherelloidea) Avexanper, 1929 [*Cytherella
williamsoniana Jones, 1849]. Differs from C.
(Cytherella) in  generally  stronger ornament,
especially ribbing, and generally more compressed
shell form, but because variation within a single
species may range from strongly ornamented to
entirely smooth, distinction from €. (Cytherella)
is provisional (97); forms regarded as females
have 2 round impressions on inner surface. Jur.-
Rec., cosmop. Fic. 310,2a6. *C. {C.}) wil-
lamsoniana Jowes, L.Cret.,, Eng.; Zab, RV lat,
LV lat, X50 (328). Fic. 310,2¢. €. (C.)
ouachitensis Howe, U.Eoc. (Jackson,}, USA(La.);
LV lat., x50 (328). Fic. 310,24, €. (C.)
alabamensis Howe, Oligo., USA(Ala.); LV lat,
* 50 (328).

C. (Staringia) Van Vesn, 1936 [*Terguemia fal-
veoburgensis; SD Howrk & Laurencich, 1958]
[=Terguemia Van Veen, 1932 (non Tare,
1868)]. Thick-shelled, with smooth surface, cara-
pace tending to be drawn out strongly; forms
regarded as females commonly with single pos-
terior impression in cach valve and more inflated
posteriorly; ventral and dorsal margins usually
but not invariably weakly convex, showing ten-
dency to be almost straight. U.Cret.( Maastricht.),
Holl——TF16, 310,1. *S. falcoburgensis; Ta-e, 9

Rudderina
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carapace R, L, dors., vent., post.; Ifg, & cara-
pace R, dors.; 1A, 4 RV int; all X25 (395).
PAnkumia Van VEen, 1932 [*A4. bosqueti]. Cara-
pace thick-walled, RV larger than LV, ventral
margin strongly concave; surface with smooth
concentric rings. Hinge with anterior and posterior
teeth. Sexual dimorphism present. U.Cret., Eu,
(Holl.). Fic. 310,3. *A. bosqueti; 3a-e, 9
RV lat., vent., dors., ant., int., X25 (395).
FPlatella CorveLL & Fierps, 1937 [*P. gatunensis].
Subquadrate, thin-shelled, ornamented with nu-
merous pits and a median, subdorsal, shallow sul-
cus; RV larger than LV, overlapping it along
dorsal and ventral margins, receiving LV in shal-
low groove. Muscle scars reported to form irregu-
lar groups on interior surface of sulcus. Mio.,
Panama. Fic, 3104, *P. gatunensis; 4ab, LV
lat., dors., %65 (126).

PODOCOPIDA, Suborder and
Family UNCERTAIN

[Materials for this section prepared by authors as severally
recorded at end of generic descriptions]

Abursus Lorancer, 1954 [*A. beaumontensus].
Apparently differing from Quasiliites and Graphia-
dactyllis only in having surface reticulated in
polygonal pattern. U.Dev., Alba. Fra. 310A,1.
*A, beanmontensus; lab, carapace R, dors., X30
(232). [SuavER.]

?Altha Neckaya, 1958 [*A4. modesta]. Nonsulcate,
elongate and straight-backed, somewhat preplete,
ventral margin mainly parallel to dorsal, RV
overlapping LV along entire free margin, left
overlap generally along anterior part of dorsal

Fic. 303. Ropolonellidae (p. 0376-0377).
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margin; posterior part of hinge in depression; ad-
ventral structures and interior cavellinoid parti-
tion lacking. Dimarphism not observed. Surface
smooth or perforate. L.8il.-M.5il., NW Russia.

Fic. 143,1. *4. modesta, Llandoy,, Lithuania, Ie-d,
carapace (holotype), R lat., L lat, dors., ant., %35
le, juy. L lat,, %35 (264). [Hesseawn.] [Earlier
assigned questionably to Bairdiidae but emphatically
rejected from this family by Smaver.]
Anchistrocheles Brapy & Norwman, 1889 [*4, fu-
mata Brapy, 1890]. Reniform in lateral view, very

Hyphasmaphora

Crustacea—Ostracoda

narrow in dorsal view; diagnosis based on the
arrangement of setae on thoracic legs and furcae
and on mandibular and maxillar parts which are
more slender than in Bairdra and Bythocypris.
[Marine; assigned by Brapy to both Bairdiidae
and Cyprididae.]  Rec., C.Pac.(Samoa-Fiji)-Ant-
arctica- ?NLAtl.-?Ceylon. Fro. 310A.2. 4. Pacer-
osa (Bravy), N.Atl; Za,b, carapace R, dors,, x40
(LO8). [Suavir,]

Artifactella Corveryn & Boorn, 1933 [*A4. toma-
hawki], Small, cgg-shaped in lateral view; shal-

Thiipsura

Fic. 304, Thlipsuridae (p. Q378).
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low, vertically aligned depression near center of
valves; LY larger than RV, with sinuate line of
commissure; surface smooth. [Probably belongs in
Cypridacea, but hinge, contact marginal structures,
and adductor muscle scar unknown.] U.Penn.,

MN.Am. Fio. 310A.11. *4. tomahawhi, USA
(Tex.); 1lakb, carapace R, dors,, X60 (124).
| SHavER. ]

Bosquetia  Brapy, Crosskey, & Ropertson, 1874
[ *B. robusta]. Rather regularly ovate 1in side view,

Strepulites
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with greatest height slightly in front of mid-
length; margins well rounded, anterior broadly,
posterior more narrowly, dorsal somewhat flattened
in middle, ventral strangly convex; avoid, in dor-
sal view widest near mid-point; surface smooth.
Muscle field, hinge, marginal structures and di-

moarphism unknown. Plessz., NW.Eu.(Scot).
Fio. 310A 4. *B. robusta; 4a-d, carapace L, dors.,
vent,, ant., X27 (14). [ReymeNnT.|

[*Cythere  corbuloides

Dalciclla  Boulsx, 1937

2a
Rothella

Thlipsurella

4c

T, 305, Thlipsuridae (p. ©378-0379).
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Jones & Horr, 1869]. Subtriangular in dorsal and
lateral views, relatively very tall and extremely
tumid; LV commonly larger than RV, with ex-
treme dorsal overrcach that differentiates genus
from Microcheilinella; surface smooth. Hinge, con-
tact marginal structures and adductor muscle scar
unknown, M.S#., Eu. Fiz. 310A.5. *D. cor-
buloides (Jones & Horv); Sa,b, carapace R, dors.,
X20 (188). [SHavER.]

Ellesmerina GLEBOVSKATA & ZAsPELOVA in GLEROV-

9 Ponderodictya

Crustacea—Ostracoda

SKATA, 1948 [*E. incognita] | =Mossolovella Econr-
ov, 1953 (obj.)]. Apparently related to Bairdio-
eypric, having mastly similar shape and contact-
marginal structures, but differing in its more com-
plex hingement with additonal ridge and groove
in each valve (278). [According to GLEBOVSKATA
& ZaserLova in PoLenova (1933), Ellesmerina and
designation of E. fncognita as its type species was
published in 1948 (not seen by Suaver). Econrov
(145) mistakenly concluded that E. incognita had

Thlipsurina

Favulella

Fic. 306. Thlipsuridae (p. 0378-0380).
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been assigned by its authors to Ellesmeria ToLma-
cnorr and therefore introduced for it the new name
Mossolovella.] Dewv., Russia. Frc, 310A,6. *E.
incognita; 6a,b, carapace R, vent.; 6¢, LV int.; all
X 50 (145). [SHAVER.]

Healdiacypris Braprizen, 1935 [*H. perplexa].
Nearly like Bairdia in shape, but with reversal of
overlap and overreach along short depressed hinge;
contact marginal structures including caleified in-
ner lamella; adductor muscle scar unknown. M.
Penn., N.Am.(Okla.-11l.). Fis. 310A,8. *H.
perplexa, Okla.; 8ab, carapace R, dors,, X55
(11). Fic. 310B,4. H. acuminata Coorer, IlL;
4a, long. sec., LV at left; 45, transv. sec. through
hinge, LV at left; both X60 (Shaver, n).
[StavER. ]

Macrocyproides Seivey, 1939 [*M. dermontensis].
Short, high, compressed; dorsum strongly arched,
highest postmedially, venter nearly straight, front
end narrowly rounded, extended below, posterior
margin much broader; RV overlapping LV except
posteroventrally where LV may slightly overlap;
surface smooth. [Marine.] M.0Ord.-U.Ord., N.Am.

Fic. 310A.9, *M. dermontenss, U.Ord.
(Maquoketa F.}, USA(Minn.); 9.6, RV lat, int,
*®50 (J. R. Cornell, n}. [Swain.]

Microcheilinella Grrs, 1933 [pro Microcheilus Gris,
1932 (non Krrry, 1894) | [*Microcheilus distortus
Gris, 1932). Nearly like Daleiella but lacking
great height and extreme dorsal overreach of type
species of that genus; carapace clongate-oval in
lateral view; overlap and overreach strong except
along hinge where overreach remains LV-over-RV
but overlap 1s reversed; contact marginal structures
consist of duplicature and vestibule with related

of Cypridacea; adductor
Sil.-L.Perm., N.Am.-Eu,

reminiscent
unknown.

structures
muscle scar

——Fios, 3104A,3, 310B,3. *M. distorta, U.Miss.

Trias. | Jur. | Cret.

Cytherella

Cytherelloidea
Ankumia

Staringia

Platella

Silenites CoryeLL & Boors,

Fic. 308. Stratigraphic distribution of cytherellid
genera and subgenera.

(Salem Ls.), USA(Ind.); 310A,3e.b, carapace R,
dors., %27 (Shaver, n); 310B,3a,5, carapace, long,
and transv. secs., LV at lefr, %57 (Shaver, n).
[ St1aver. |

Punctaparchites Kav, 1934 [*Cytheropsis rugosus

Jones, 1858]. Small, compressed, valves subequal:
hinge margin convex: venter nearly straight, an-
terior end broadly rounded, much wider than pos-
terior extremity; surface coarsely pitted. |Marine. |
M.Ord., N.Am. Fros. 310A,10, 310B,1. *FP. ru-
gosus (Jones); 310A,10a6, LV lat, int. (M.Ord.,
Minn.}, %30 (J. R. Cornell, n); 310B,la-¢, cara-
pace L, R, dors., X 40 (193}, [Swan.]

1933 [*S. silenus
(=*Carbonia? lenticularis Knicur, 1928]. Bytho-
cypridid ostracodes with great height, dorsal con-
vexity, and LV-over-RV overreach; lacking great
wmidity of Pachydomella; hinge and contact mar-
ginal structures ridged and grooved as in Bairdio-
cypris but differing in its adductor muscle scar
that consists of 2 vertical rows of spots in pinnate
pattern, ?8:#., U.lenn.-L.Perm., cosmop. Iic.
310A,7. *S. lenticnlaris (Kziour), UPenn., USA
(Tex.); 7ab, carapace R, dors., X35 (124).
[ SHAVER. ]

Order MYODOCOPIDA Sars, 1866

[ron. correct. Poorny, 1953 (pro Myodocopa Sans, 1866]

| Type penus: Cypriding MILNe Epwarps, 1840; 5D Svivesren-

Braprey, herein] [Diagnosis by P, C. Svivester-Braorey,
University of Leicester]

Valves subequal, ornamented or smooth.

Anterior rostrum and incisure may or may

not be developed. Antennae (="second
antennae”) modified as swimming organs.
Dimorphic. [Marine.] Ord.-Ree.

The order includes most planktonic ostra-
codes.

Suborder MYODOCOPINA Sars,
1866

[Type genus: Cypriding Minwe Evwarns, 1840, ST Svivesren-
BraprLey, herein] [Diagnosis and discussion by P C. Syovis-
rer-Braoiey, University of Leicester|

Dorsal margin straight or curved; an-

Fio. 307. Thiipsuridae (p. 0378-0379).



ke Cytherella

Fie. 309, Cytherellidae (p. 0382-0383).

terior margin usually with rostral incisure,
rostrum and rostral sinus; caudal siphon
developed in some. Nuchal furrow may be
well defined, especially in Paleozoic forms,
lacking rostrum. Size highly variable, in-
cluding macroscopic forms 2 or 3 cm. In
diameter. Shell may lack calcification. One
or both sexes usually free-swimming during
at least part of life cycle. Antennules
(—="first antennae”) not modified for swim-
ming. [Marine.| Ord.-Ree.

The suborder can be divided conveniently
into two artificial groups, in one of which
no rostral incisure is developed, the other
bearing a rostral incisure and usually also a
rostrum and rostral sinus. The first group
(without a rostral incisure) includes the
superfamilies Entomozoacea, Entomocon-
chacea, and Thaumatocypridacea. The sec-
ond group (with rostral incisure) includes
the Cypridinacea and Halocypridacea. The
assemblages are artificial in the sense that
the three superfamilies without rostral in-
cisure are not necessarily more closely re-
lated to each other than to the superfamilies
of the second group. The Entomezoacea
may be ancestral to the Thaumatocyprida-
cea, but evidence of this is slight; indeed,
the Entomozoacea and Entomoconchacea
may not even belong to the Myodocopina.

A majority of the known myodocopid gen-
era are restricted to rocks of Paleozoic age
(30 genera}; only two genera are identified
definitely in post-Paleozoic deposits other
than Recent (Fig. 311).

?Superfamily ENTOMOZOACEA
(Jones, 1873) Ptibyl, 1951

[Having prioriey from 1873, since family-group name En-
romididae Jowes, 1873, is based on a pgeneric name which s

Crustacea—Osiracoda

a junior homenym | | =Entomidacea Jowps, 1873, nom. transl.

Seustior, 194] {ex Entomidae Jowes, 1873)] |[Diagnosis and

discussion by Po Q. Svivester-Brancey,  University  of
Leicester]

Large, usually over 1 mm., without ros-
trum or rostral sinus, with long, commonly
deep nuchal furrow (slight or absent in
some genera). Muscle-scar details unknown.
Classed in Myodocopida with some doubt;
several authors have maintained that Bol-
bozoe and some other genera are not true
ostracodes. Ord.-Perm.

The nuchal furrow is by most authors re-
garded as deciding factor for orientation
within superfamily, anterior being con-
sidered to lie on its concave side.

Family ENTOMOZOIDAE Pribyl, 1951

[ =Fntamidae Joses, 1873] [Materials for this familly pre-
pared by Po G Svivesres-Beasery, University of Leicester]

Platella

Fic. 310, Cytherellidae (p. O383).
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Like Bolbozoidae, but lacking anterodor-
sal swelling. Surface striate in many forms.
Ord.-Perm.,

Subfamily ENTOMOZOINAE Pribyl, 1951

Surface smooth, punctate, or variously
striate. Nuchal furrow in most genera long,
narrow, usually deep, more or less in center
of dorsum. Ord.-Perm.

Entomozoe Plieve, 1951 | pro Ewtomds Joxes, 1861
(non Dlenrici-Scuarerer,  1830) | | *Earomes
fiberosa Jones, 1861, Like Richteria, but surface
smooth or punetate, not striate. Sel-Perm., cosmaop,
——Fta. 312, 2a-¢. E. zoppii (Canavary), Sil., Sar-
diniay Zu-e, carapace R, L, dors., vent., post, X200
(119). Fro. 312.2f. *E. taberosa (Jones), UL
Sil,, Scot: RV lat, X8 (182a)——Fe 312,2g-.
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. menephing (Canavart), Sil. Sardinia: 2g-p,
carapice R, L, dors,, vent., X235 (119).
Bertillonella Svewary & Hewsprix, 1945 [ *B. sub-
errerdaris | | =Waldeekella Raprex, 1954, Like
Euntomopromitg but muscle-scar pit absent, Der.,
Eu. - N Am——Fu 31 34a, * 8. subeiretdaris, Dev.,
Ohiog carapace By 2060 (Svlvester-Bradley, n).
Tias. 313,48, 314.5. B. evecta (Raviex) {tvpe spe-
cies of Waldechellay, Uldev., Ger.; 31346, RV lat.
{external impression), ®80: 314, 5qa-¢, RV (stein-
kern) lat, dors., ant., X 30 (292).
Entomoprimitia Kusoaerow, 1939 [*Primivia hat-
tngensis Mavers, 1929 (=¥Cypriding nitida Rop-
sEr,  LES0) | [ =Omphalentomis Kusinpnow,
1953 |. Like Nehdentomis but nuchal furrow re-
dueed to inconspicuous groove or, in many specics,
to dimple-like  depression just anterior to nid-
point of dorsal  marging Striations  cot-

surtace

—= e

la Artifactella

Fic. 310A, Podocopida, Suborder and Family Uncertain (p. Q3830387
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centrically arranged round muscle-scar pit. Dee,, mis) nehdensis). Like Richreria, but with nuchal
COSMOop. Fic. 315,]a-c. *E. mitida (RoemEer) furrow  terminating in a  well-defined  external
(steinkern), U.Dev., Gery la-e, RV lat., dors,, muscle-scar pit. Der., Ger, Fig. 3154 8

post,, X300 (292). Fic. 315,1d.e. E. splendens wehdensis (Mavery), UDev,, Ger.y 4ab, LV lut,
(Warpscanoor, 1885), UDev., Ger.; Ide, cara- dors,, X350 (244).
pace R, dors., > 15 (292). Pseudoentomozoe Piinve, 1951 [*Entomis pleroides

Nehdentomis Matery, 1929 | *Entomis ( Nehdento- Canavanri, 1899, Like Rbomboentomozoe but
without ventral spine, and with a posteroventral
carina  running diagonally  upwards from  mid-
point of ventral marging U804, Sardint Fia.
3153, *P. preroides (Canavam), L.Ludlov., Sar-
dinia; 3g,6, LV lat, vent, X2U; Jed, RV la,
vent,, }20 (119).

Rhomboentomozoe Ditiwve, 1951 [ *Cryprocaris?
rhomboidea Barwranni, 1872]. Carapace subtri-
angular, striate, with pronounced  ventral spine.
Ord -85, Eu.-N.Am. Fia. 315.2. *R. vhom-
hoidea  (Barnawxpe), Sil., Boh.; RV lat, x20
(284).

Richteria Joves, 1874 [*Cvpriding  servataitriata
SanpBercer, 1842; SD Ko, 1933| [=Ento-
minella Livinrar, 1943]. Carapace oblong, with
nuchal furrow extending downwards more than
halfway. Dorsal margin nearly straight, cardinal
angles curved. Surlace ornamented with striations
which are usually longitudinal or concentric. With
or without small anterodorsal tuberele. Sif-Perni.,
cosmaop, (284, 292)——Fa. 3120, *R. serrato-
striata (Sawprercer), U.Dev., Ger.; RV lat., X30
(244} Fra. 313.. R, lamarmoral (Canavanri),
Sil,, Sardinia; fa-e, carapace R, L, dors, vent,
post., 15 (119).

U'ngrel]a Livenran, 1948 | *Cypriding  calearata
Recuren,  1856] | =Frankiinella  Stewant &
Hesprix, 1945 (won  Newsow, [937) ). Like
Rhomboentomozoe, but with posteradorsal spine
in addition to mid-ventral spine (284). U.Dew. L.
Carb., Eu.-N.Am. e, 313320, U. novecosta
(Srewart & Hesxprix) (type species of Framhiin-
ella), 3a.b, carapace L, R, X 40 (Sylvester-Bradley,

3b n). T, 313530 *U. calcarata (Ricnrew), U,
Dev,, Ger.; RV lat, x40 (284).

Vitavina Bouder, 1936 [*V. bolemical|. Carapace

t striate, elongate, dorsal margin straight with car-

dinal angles produced into horizontal spines di-
rected anteriorly and  posteriorly. Nuchal furrow
rather shallow, U.Der., Boh. Firio 313:2. 21,
bohemica; RV lat,, x50 (10).

Microcheilinella

2b

Ranapeltis

Subfamily BOUCIINAE Pribyl, 1951

Like Entomozoinae, but with postero-
ventral sulcus in addition te nuchal furrow.
U.Si.
Boucia Acxew, 1942 [pro Basslerella Boudik, 1936
{(non Krrverr, 1935, nee Howe, 1935) | | *Bass-
lerella ornatissima Boutek, 1936, Carapace bean-
4b . shaped, with concave dorsal margin, Ornamented
Healdiacypris ~ 4a with fine transverse striations. LS50, Bohemia.
Fic. 310B. Podocopida, Suborder, and Family Fic. 3146, *B. ornatissima (Boudek), M.Ludlov.,
Uncertain (p. 0252-0253, 0387). Bohemia: 6adh, RV lat., dors.,, =30 (10).
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Subfamily RICHTERININAE Sylvester-Bradley, Richterina Giiricit, 1896 [ *Cytherina costara Ricu-
i TER, [869). Ellipucal; no nuchal furrow; orna-
oo . ment uninterrupted by muscle-sear pit. Dee., Eu.
Carapace accurately ellipuical or cireular g 314,30, *R. costata, UDev., Ger.; 7L ar
in side view, and thus equilateral; orna- RV, lat., %30 (244) —Fia. 314.3b,c. R, viltata
mented with fine or strong raised striae, (Giricwr), UDev., Ger.: 360, RV lat., vent., X 61
Nuchal furrow slight or absent. Dee. (244).
I I | L
ord. | sil. | Dev. | Miss. | Penn, | Perm. || Trias. | Jur, | Cret. | Paleog. Neog.

L1 Rhomboentomozoe |
2 Cyprosis D
3 Bolbozoe A
4 Entomozoe |
5 Richteria |
6 Boucia |
7 Pseudoentomozoe |
] Cyprosina G

9 Elpezoe H

10 Bertillonella |

11 Entoprimitia |

12 Fossirichterina |

13 Materrella |

14 MNehdentomis |

15 Richterina |

16 Volkina |

17  Cypridinella E

18 Checontenomus H Bl

19 Oncotechmonus H B

20 Svarogites L

21 WVitavina |

22 Ungerella |

23 Entomoconchus H

24 Rhombina K
25 Cyprella C
26 Cypridella E
27 Cypridellina E
28 Sulcuna E
29 Palaecphilomedes K
30 Philomedes F
31 Vargula F

32 Thaumatocypris M
B Cylindroleberididae 3 gen
F Cypridinidae 12 #
J Halocyprididoe 5 "
L Sarsiellidae 2 M

B known
i 2 known

weseeees unknown
but inferred

33 Polycope N LLIIIIIiIIJIIIIlIIH
34 Discoidella O

N Polycopidae 2 gen

Il 1 | L | | L

Fi. 311. Stratipraphic distribution of myodocopid ostracode genera (Moore, n). Classification in faomlies
is indicated by letter symbols (A—DBolbozoidae, B—Cylindroleberididae, C—Cyprellidae, D—Cypridinacea,
Family Uncertain, E—Cypridinellidae, F—Cypridinidae, G—Cyprosinidae, H—Entomoconchidae, I—FEnto-
mozoidae, |—Halocyprididae, K—Rhombinidae, L—Sarsiellidue, M—Thaumatocyprididae, N—Polycopidac,
O—Cladocoping, Family Uncertain). An alphabetical list of genera furnishes cross reference to the serially
arranged numbers on the diagram.

Generic Names with Index Numbers

Bevtilloneffa—110 Oy piroais—2 Cncotechmaoni—14 Eichtering—I13
Bolbazae—3 hseotdella—34 Palueophnlomedes—29 Sulcoma—2A
Buoneia—i Lipesoe—0 Philomedes—3 Svarogites—20
Checantonoms—I| 8 Ertomaconchins—23 Palyeope—33 Thirematocy pris—32
Cyprefla—25 Emtamaozoe—i Preewdacntomozee—7 Ungerella—22
Cypridella—26 Enmtaprimiiia—I11 Rbombing—24 Varpatfa—3l
Cypridellina—27 Frai dterina—I12 Rbamboeniamazoe—] Flravina—21
Cypridimedla—17 Maternefla—13 Richteria—5 Volking—16

Cyprasina—8 Nehdentomis—I14
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Fossirichterina Maters, 1929 [¥Rechterina [ Fos-
sivichterinag)  intercostata|. like Riclterina, but
ornament interrupted by muscle scar gt Dew,
Fu. Fii, 314.2. *F. intercostata (Marery), Ul
Dev., Ger.; 2ab, PRV lat., ?vent,, 230 (244).

Richteria

Crustacea—Ostracoda

Maternella Ravien, 1954 | *Richterina (2) costata
(Ricrren) var, dichotoma PagkeLyany, 1913],
Like Rechterinag but subcircular and shghtly asym-
metrical, with anterior margin maore sharply curved
than posterior; in dorsal view anterior slope Jess

Entomozoe

I 312, Entnmozoidae (Entomozoinac) (p. 3890390},



Myodocopida—Myodocopina—Entomozoacea

abrupt than posterior. Dee., Eu. Fio, 314,1.
*M. dichotoma (Ramen), UDev,, Ger.: la, LV
(external impression); 18, RV (external impres-
sion); Te-e, (steinkern), LV lat, dors., posts all
X300 (292).

Volkina Ragtes, 1954 [*Entomis (Nehdentomis)

Bertillonella

0393

zimmermanni Voux, 1939, Like Richterinag, but
with distinet dimple just anterior to mid-point of
dorsal margin representing nuchal furrow. Der.,
Eu. Fic, 3144. *V. zimmermanni (VoLx),
U.Dev., Geroo Jad, LV lat, dors, 360, 90
(292,

Ungerella

Fie. 313, Entomozoidae (Entomozainae) (p. Q389-0390),



Ostracoda

Crustacea

0394

Fossirichterina

Bertillonella

ininac) (p. O389-0393),

chites

ciinae, Ki

wondae (Entorr

Fie:. 314, Entome
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Family BOLBOZOIDAE Boucek, 1936 row. Subsidiary ventral sulcus present in

[Marerials for this fmily prepared by PO Svivesier-Bran- some forms. Surlace SIl]OOlh, pun{;tﬂlc or

ey, University of Leicester] I'C'LiCUll'I[C. S!’Y.-Dt’!h EU.
Hemispherical, anterodorsal swelling de-  Bolbozoe Barnavoe, 1872 [*B. anomala SD Bassiin
veloped immediately in front of nuchal fur- & KeLoerr, 1934]. With characters of family.

Nehdentomis

Fie. 315, Entomozotdae (Entomozoinae) (p. O389-0390).
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Se-Dev,, Eu——Fie, 316de-f. *B. anomala, in-
ternal casts Sill, Hoho fed, LV lat, dorss lef,
BRY lat, vent: all =7 {493), Fic, 316,1a.b.
B. bohemiica Barraspi; Sil,, Boho fap, RV lat.,
LV lat., 33 (95)——TFu. 316.0g-. B. bohemica?,
Sil,, Sardiniag dg-r, LV law, dors, vent, 205 (1149).

Superfamily
ENTOMOCONCHACEA
Brady, 1868

[mene, eranad, Svrviston-Brapiey, 1953 (ex Entomoconchidac
Fapy, LSO81] [Dingnesis by PO Syrvestir-Buapuey, Uni-
versity of Leicester|

Macroscopic, without rostrum or rostral
sinus, usually with a posterior siphon. Mus-
cle-sear pattern oval, composed of radiate
linear scars. Dev.-Card,

Family ENTOMOCONCHIDAE Brady,
1868

| slecerials far this fomaly prepared by PO Svivisier-Bran-
Ley, University of Leicester|

1g
Bolbozoe

Crustacea—Ostracoda

Anterior margin vertical, almost straight,
Left valve usually larger than right, over-
reaching it particularly at anterodorsal and
anteroventral angles. Caudal siphon usually
developed. Dev.-Carb,

Subfamily ENTOMOCONCHINAE Brady, 1868
[mome. iransd. Svevesten Brapuey, herein (ex Entomoeconchi-
diae Brany, 1563) |

Carapace smooth, unornamented, usually
rather tumid. Dev -Carb,

-

Entomoconchus M'Cov, 1839 [*E, seowderi|, Sub-
spheroidal; anterior margin flanked by shallow
or deep furrows; anterodorsal and anteroventral
angles  slightly  protuberant. Siphon at postero-
ventral corner or in middle of posterior margin,
but lacking in some, L.Card., Eu. Fre. 317.1.
*E. scouleri, L.Carb., Eire; la-d, carapace 1, ant,
vent., post, X2 (366a).

Elpezoe Piisvy, 1950 [pro Elpe Barnmaxoe, 1872
(non Romiveav-Desvoiny, 1863) | [*Elpe inchoata

Fua 316, Bolbozowlae (p. Q395-0396).
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Danrranoe, 1872). Like Entomoconchus but more
compressed anteriorly, compressed area being lim-
iteed  posterodorsally by a pronounced  “cheek.”
Der., Lu. Tic. 317,2. *E. inchoata, L.Dev.,
Bohemia; carapace R, X6 (283).

Subfamily ONCOTECHMONINAE Kesling, 1954

Carapace coarst‘ly punctate, ornamented
with small ridges more or less concentric
round anterior. M.Dev.

Oncotechmonus  Kescive, 1934 [*0, chemotns].
Carapace oval in side view, compressed, tapering
sharply to posterior, Ornamented ridges crowded
anteriorly, more widely spaced  towards posterior.
Posteroventral gape wide, long, M.Der., N.Am,

Fro. 318.0. *0). chemotns, M.Dev,, Lake Erie:
la-d, carapace (holotvpe) R, L, dors., vent., 4.5
(202).

Checontonomus Kesvtine, 1954 [*C. cophus|. Like
Oncatechmonus, but posteroventral gape narrow
or absent, and ornamental ridges restricted to an-
terior, M.Dee., N Am, Fra, 318,2, *C. cophus,
M.Dev., Lake Erie; 2a-e, carapace R, L, dors.,
vent., ant., X4.5 (202).

Family CYPROSINIDAE Whidborne, 1890

[Materaals for this fomily prepared by Po CL Syevesvin-Brap-
LEy, University of Leicester]

Siphon produced as caudal process di-
rected upward (or siphon may be inter-
preted as rostrum when orientation is re-
versed, dorsal becoming ventral, anterior be-
coming posterior); shallow nuchal furrow
present. Dev.

Cyprosina Joxrs, 1881 [*C. whidbornei]. Ovoid,
widest in posterior 3rd, tapering forward; anterior
margin receding toward venter. Dep., Eng.
Fio. 3190, *C. whidborned; LV lat, X2 (366a).

Superfamily
THAUMATOCYPRIDACEA
G. W. Miiller, 1906

et correct,  SvevestineBrapiey,  herein {ex
Go W Mitueen, 1906} ] [Dagnosis by PooCL
. University of L ster|
Carapace subcircular in outline, with no
rostrum, sinus or incisure, but with project-
ing spines or processes developed close to
plane of commissure. M. Jur-Rec.

[memm, pransl,
Thimetaey prin
Svivester-Brancy

The recognition of a superfamily con-
taining a single known family and genus
seems anomalous, even though such mono-
typical taxa are not unique. In the case of
Thaumatocypridacea such classification is
well justihed, because  Thaumatocypris
15 a very distinctive, long-ranging genus with
soft parts (observed in Recent specimens)
that confirm correct placement in the Myo-

P

T

lc

Entomoconchus

Elpezoe

Fie. 317, Entomaconchidae (Entomoconchinae)

(1. 0396-0307),

docopinaj; at the same time it is [ar removed
from other superfamilies of the suborder.
New [ossil species of Thaumatocypris from
post-Paleozoic strata keep coming to light.

Family THAUMATOCYPRIDIDAE
G. W. Miiller, 1906

lrwm. framd, e correct, Svivester-Buanoey,  hercin fex
Thaumatecyprinee G, W M L 1906] [Materials for this
family prepared by 1P €0 Svivester-Braprey, University of

Characters of superfamily. M.fur.-Rec.
Thaumatocypris G, W. Mivier, 1906 [*T. echi-
nate]. Anomalous rare genus with umique method
of swimming; known from one Recent and sey-
eral Jurassic species. M. fur-Ree., cosmop. T,
32000, *T. echinaca, Rec., IndO.;
pace L, R (juv.), dors., X30 (258a).

Superfamily CYPRIDINACEA
Baird, 1850

| o, trand, Syivesrrn-Bravtoy, lerein {ex Cypridinidae

Buany, 86K, nam. correct. pro Cypridinadae Bamo, 1850}

| =Cypradiniformes  Swoossera, [920]  [Dagnosis by IO,
Svivesrer-Hraniey, University of Leicester|

Ta-c, caria-
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Oncotechmonus

Crustacea—Ostracoda

2d

Checontonomus

Fic. 318. Entomoconchidae (Oncotechmoninae) (p. 0397).

Carapace usually calcified, strongly in
some; rostrum downcurved usually below
line of dorsal border, overhanging an an-
terior incisure (or gape) through which an-
tennae of living animal protrude. Special-
ized hinge structure may be developed or
lacking, but if present, it rarely consists of
more than terminal teeth in RV, with long
narrow smooth groove between and corre-
sponding elements in LV, Sil.-Rec.

Family CYPRIDINIDAE Baird, 1850

[mom. correct. Brapy, 1868 (pro Cypridinadac Baen, 1850);

nom. transd, Braoy, 1868 (ex Cypridiniac Dawna, 1852, mom.

rransl, et correct. ex Cypridinadae Bamp, 1850)] [Marerials

for this family prepared by Po C. Svivesten-Brapiey, Univer-
sity of Leicester]

Rostrum down-curved, overhanging well-
marked sinus; incisure more or less cruci-
form. ?Carb., Rec.

A description of cypridinid appendages
and eye structures given by Sags (65), trans-
lated by Scorr & WanwricnT, follows:

Only one pair of feet that are unique in shape,

the appendages being elongate and curved above,

flexible, annular, vermiform, forming spines to-
ward their apices. Upper antennae [antennules]
large, distinctly articulate, geniculate at the base.

The characteristic part of the mandibles is absent,

Second maxillae [third post-oral imb] are pro-

vided with large branchial plates. Composite eyes

stalked, widely separated; anteriorly between these
is a large, simple and tentaculate eye on the small
forehead.

Subfamily CYPRIDININAE Baird, 1850

nom. fransd, et correce, Dana, 1852 (ex Cypridinadae Bamo,
18501 ]

Carapace more or less strongly calcified,
usually smooth; dorsal border arched, an-
terior margin of rostrum evenly curved or
sinuous. Mostly rather large forms (more
than 2 mm.); sexual dimorphism weak or
absent. ?Carb., Rec.

Cypridina MiLxe Epwarps, 1840 [*C. reynandi)

[=Daphnia M'Coy, 1844 (nmom MirLrer, 1776);
Pyrocypris G. W. Movrrer, 1890; Eupathistoma
Brapy, 1898]. Pronounced anterodorsal angle lead-
ing to downwardly directed rostrum, posteroven-
tral extremity produced; carapace not calcfied;
animal phosphorescent, Ree., trop. Fie. 321,1.
C. inermis (G. W. MtiLLer) (=*C. reynandi),
Malaya; & carapace L, X 30 (53, 109).

Azygocypridina  SyivesTer-BrabrLey, 1950 [pro
Crossophorus Brapy, 1880 (mon Hemericn &
Enrenvere, 1828)] [*Crossophoras imperator

Brapy, 1880]. Carapace like Gigantocypris but
smaller, with rostrum proportionally larger. Rec.,
cosmop. Fie. 321,8. A. gibber (G.W.MULLER),
E.Indies; carapace L, X 15 (Sylvester-Bradley, n}.

Codonocera Brany, 1902 [*C. cruenta]. Carapace
strongly calcified, aval, with or without anterior
cardinal angle, bearing a blunt caudal process,
which perhaps forms a siphon. Ree., EIndies-Ind.
Q. Fic. 321,2. *C. crienta, Elndies; 2a, &
carapace L, X20; 26, muscle scar, X60 (DBrady,
1902).

Gigantocypris G. W, MiLLer, 1895 [*G. agassize,
SD SyivesTer-BrapLey, herein]. Carapace large
(more than 10 mm.), globular, not calcified; ros-
trum small. Ree., cosmop. Fic. 321.4. *G.
agassizi, Pac.; & carapace L, X2 (255a).

Heterodesmus Brapny, 1865 [*H. adamsi Brapy,
1866] [ =Siphonostra SkocseerG, 1920, Carapace
produced posteriorly into a siphon; hinge anterior




Myodocopida—Myodocopina—Cypridinacea

Cyprosina
Fic. 319. Cyprosinidac (p. 0397).

with projecting tooth in R wvalve. Rec., Japan-
Austral. Fic. 321,3. H. spinifer (SKOGSBERG),
Austral.; @ carapace L, X20 (71).
Macrocypridina Skocssere, 1920 [*Cypridina cas-
tanea Bravy, 1897]. Carapace weakly calcified,
tapering backward; rostrum sinuous. Ree., Atl.O.-
Ind.O. Fra. 321,5. *M. castanea (Bravy), Atl.;
Q carapace L, X8 (16).
Monopia Craus, 1873 [*Cypriding monopia Craus,
1873] [=Eumonopia Craus, 1891; Cypridinodes
Brapy, 1902]. Shell heavily calcified, smooth or
sculptured, oval, produced posteriorly as acuminate
or truncate caudal process; rostrum sinuous, in-
curved. Ree., Pac. Fie. 321,6. M. acuminata
SkocspirG; & carapace L, X8 (71).
Vargula Skocseerc, 1920 [*Cypriding norvegica
Bamkw, 1860]. Carapace smooth, LV slightly larger
than RV with little overlap except at postero-
ventral corner; dorsal border evenly arched, con-
tinuous with rostrum, posteroventral corner little

produced; hinge without teeth. ?Carb., Rec.,
cosmop.
V. (Vargula). ?Carb., Rec., cosmop. Fie. 321,

7. *V. norvegica (Barp), off Norway; 7ab, ¢
carapace L, ant,, X 15 (Sylvester-Bradley, n); 7¢,
& carapace R, X 15 (365); 7d, muscle scar, RV
int,, x40 (71).
V. (Doloria) Skocsserc, 1920 [*Cypridina (D.)}
levis). Carapace as in V. (Vargula). Rec., Ant-
arct.-S.Am.

Subfamily PHILOMEDINAE G. W. Miiller, 1912

Shell strongly calcareous, ornamented (ex-
cept smooth in Philomedes); dorsal border
straight or arched; rostrum truncate, round-
ed or pointed; posteroventral corner angu-
lar, or produced as slight caudal process.
Sexual dimorphism commonly very marked.
?Carb., Rec.

Philomedes Liyesorc, 1853 [*P. longicornis)
[ =Bradycinetus Sawrs, 1866]. Shell calcified,
smooth; LV very slightly larger than RV; rostrum
abruptly truncated; hinge very weak but an elon-
gated tooth may be developed at posterior end
of hinge line in RV with corresponding socket in
LV. Pronounced sexual dimorphism in both shape
of shell (males longer) and rostral sinus (males
wider and shallower). ?Carb., Rec., cosmop.

039

Fic, 322.3. P. brenda (Bamn) (2=*P. longi-
cornis), Rec., off Norway; 3a,b, 9 carapace L,
ant,, X20; 3¢, & carapace L; all X20 (65).
Pleoschisma Brapy, 1890 [*P. mioroides; SID Syi-
vESTER-BRaDLEY, herein]. Shell ornamented with
puncta, reticula, or tubercles; rostral sinus absent
or very slight, Rec., Pac. Frc. 322,4. *P. mor-
oides; 4a,b, carapace R, dors,, X40 (108},
Pseudophilomedes G. W. MitLLER, 1894 [*P. foveo-
lata] | =Paramekodon Brapy & Norman, 18961,
Relatively small (less than 2 mm.), ornamented
with puncta and in some with ridges and other
projections; rostrum blunt, caudal process short,
ill-defined; hinge probably as in Tetragonodon.
Ree., Medit,-Atl. Fic. 322,2, *P. foveolatus,
Medit.; @ carapace L, X 60 (53).

lc

Thaumatocypris

Fic. 320. Thaumatocyprididae (p. 0397).



0400 Crustacea—OQstracoda

Streptoleberis  Brapy, 1890  [*S. creaulata] caudal process more pronounced. Rec., cosmop.
[=Scleroconcha Skocssrre, 1920].  Relatively Fii. 322,1. 8. appellifi (Skocseerc), Antarct.;

large (more than 2 mm.); surface highly sculp- @ carapace L, X15 (71).
tured; like Pseudophilomedes but rostrum and  Tetragonodon Brapy & Normaw, 1896 [*T. cten-

29 Codonocera

Gigantocypris

£

8
Azygocypridina

Fic. 321. Cypridinidae (Cypridininae) (p. 0398-0399).
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orhynchus; SD SyLvester-Braprey, herein]. Shell diagonally upward in continuation of ventral mar-
ornamented with spines or puncta; LV larger; gin. Hinge straight, median bar with terminal
rostrum long, pointed, projecting forward at about sockets in LV, very narrow median groove with
45 degrees; posteroventral caudal process directed terminal teeth in RV. Rec., Atl. Fro. 322,5, *7T,

Philomedes

Pleoschisma

5¢ Tetragonodon

5b

Fic. 322. Cypridinidae (Philomedinae) (p. 0399-0402).
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ctenorhynchus; 5a, @ carapace L, X25 (16); 5b,c,
@ LV int, 8 RV int, X25; 54, muscle scar, RV
ext., X 50 (Sylvester-Bradley, n).

Family CYLINDROLEBERIDIDAE
G. W. Miiller, 1906

[mom. trand. et correct. SyLvesTER-Braprey, herein (ex Cy-

Lindroleberinac G. W. MiLLer, 1906) ] [=Asteropidae Brapy,

1874] [Materials for this family prepared by P, C. SviLvesTeRr-
Brapiey, University of Leicester]

Rostrum down-curved, overhanging ros-
tral incisure and almost overlapping rostral
sinus; muscle-scar pattern spiral. Rec.

Cylindroleberis Brapy, 1867 [pro Asterope PuiLieer,
1840 (mon Htener, 1816; nec MULLER & Tros-
curL, 1840)] [*Asterope mariae Barp, 1840; SD
SYLVESTER-BRADLEY, herein] [ =Copechaete Hessk,
1878; Copechaeta Canrus, 1880 (nom. van. pro
Copechaete); Asteropina Stranp, 1928 (nom. van.
pro Asterope)]. Shell calcarcous, smooth, more or
less elongate, posterior evenly rounded. Males
longer than females, with sinuous dorsal margin
making anterior higher than posterior. Muscle-
scar pattern consisting of less than 20 rounded
scars arranged in a loose spiral, Ree., cosmop.
Fic, 323,3. *C. mariae (Bamrp), off Norway; 3a,&,
Q carapace L, ant,, % 20; 3¢, & carapace R, x20;
3d, muscle scar, RV ext., X 75 (107).

Cyclasterope Brapy, 1897 [*C. hendersoni; SD

Skoesserc, 19201, Like Cylindroleberis but pos-
terior acuminate in some, or outline may be sub-
circular; muscle-scar pattern consisting of many
clongate scars (30 to 40) arranged in a close
spiral, Ree., cosmop.

Cyclasterope

la  Asteropteron

Crustacea—QOstracoda

C. (Cyclasterope). Rec., cosmop. Fic. 323,2.
C. fascigera Brapy, Elndies; 2a, & carapace L,
X 8; 2k, muscle scar, RV int., X 20 (107).

C. (Cycloleberis) Skocsserc, 1920 [*Cylindrole-
beris lobiancoi G. W. MurLer, 1895], Rec.,
cosmop,

Asteropteron SKoGSBERG, 1920 [*Asterope fusca

G. W. Morier, 1894]. Shell highly sculptured

with strongly projecting ridges or with lateral

winglike expansions, Rec., cosmop. Fic. 323,1.

*A. fuscum (G.W.MiiLLER), Japan; la,b, carapace

L, dors., both X 15 (53).

Family CYPRELLIDAE Sylvester-Bradley,
n, fam.

[Materials for this family prepared by P, C. SyLvesTER-Brap-
LEY, University of Leicester]

Carapace annulate; rostrum down-curved;
incisure horizontal; posterior produced into
caudal siphon. Carb.

Cyprella DeKonivexk, 1841 [*C. chrysalidea]. With
low subcentral tubercle and rather deep and nar-
row sinuate nuchal furrow behind. Venter com-
monly inflated, particularly toward anterior. Carb.,
Eu. Fie. 324,1. *C. chrysalidea, L.Carb.(Visé.),
Belg.; lab, carapace R, ant; le, dorsal view of
partly opened carapace; all X 10 (Sylvester-Brad-
ley, n).

Family CYPRIDINELLIDAE
Sylvester-Bradley, n. fam.

[Materials for this family prepared by P. C. SvLvester-Beao-
Ley, University of Leicester]

Rostral incisure transverse, with antero-

3a

Cylindroleberis

Fra. 323, Cylindroleberididae (p. 0402).



Myodocopida—Myodocopina—Cypridinacea

ventral prow projecting at least as far for-
ward as rostrum, Caudal siphon invariably
present, although not developed uniformly
as a projecting process. Dev.-Carb.

Cypridinella Joves & Kimkey, 1874 [*C. cummingi;
SI} Basster & Kerrerr, 1934] [=Offa Jones &
Kirkby, 1874]. Size medium (2 to 10 mm.); prow
more or less produced, more prominent than
rostrum; rostral incisure a narrow, horizontal slit;
caudal process blunt or acuminate. Der.-Carb., Eu.

Fig, 325,1. C. monitor Jones & Kmksy, L.
Carb.(Visé.), Belg.; la-c, carapace R, dors., post,
%5 (Sylvester-Bradley, n).

Cypridella DeKoninek, 1841 [non Vivra, 1895]
[*C. ernciata]. Like Cypridellina, but with sub-
central swelling replaced by pronounced back-
wardly directed tubercle, curved nuchal furrow de-
veloped behind tubercle; other tubercles may be
present; prow not so pronounced, commonly ex-
tending no farther than rostrum; caudal siphon
well developed. Card., Eu. Fic. 3252, C. sp.,
Carb.(Visé.), Belg.; 2a-d, carapace L, dors., ant.,
post, (rostrum reconstr.), X 10 (365).

Cypridellina Jones & Kirxsy, 1874 [*C. dawusa;
SD BassLer & KeLLerr, 1934]. Like Cypridinella
but with subcentral swelling slightly above center
on each valve. Card., Eu. Fie, 325,3. C. galea
Jonss & Kmrxsy, Eire; carapace L, X7 (39).

Sulcuna Jones & Kirkny, 1874 [*S. lepus; SD
BassLER & Krervzrr, 1934 ], Like Cypridellina but
subcentral swelling replaced by backwardly di-
rected dorsal protuberance and defined posteriorly
by shallow nuchal furrow, Carb., Eu. Trc. 325,
4. 8. cunienlus Jongs & Kirksy, Eire; LV lat. (re-
constr., rostrum and sinus hypothetical}, X8 (Syl-
vester-Bradley, n).

Family RHOMBINIDAE
Sylvester-Bradley, 1951

[Materials for this family prepared by P. C. Svivesren-Tran-
Lev, University of Leicester]

Rostrum truncate, down-curved; antero-
ventral border receding; marginal rim de-
veloped more or less strongly along ventral
border. Carb.

Rhombina Jones & Kinkvy, 1874 [*R. hibernica;
SD Basster & KerverT, 1934]. Posterior tumid,
posterior margin evenly curved; no nuchal fur-
row. L.Carb., Eu. Fic. 326,2. R. oblonga
(Jones & Kirxwy), Eire; 2a6, LV lat, dors.,
¥ 10; 2¢, muscle scar, %20 (366).

Palacophilomedes SyrLvesteEr-Braprey, 1951 [*Phi-
lomedes bairdiana Jowes & Kimkery, 1874]. Pos-
terior margin triangular, possibly with siphon;
short nuchal furrow pointing toward posteroven-
tral corner. Carb., Eu. Fic. 326,1. *P. bairdi-
anus (Jones & Kirkey), L.Carb., Eire.; RV lat,
» 10 (366).

~

Cyprella

Fic, 324, Cyprellidae (p. 0402).

Family SARSIELLIDAE
Brady & Norman, 1896

[ =Rutidermatidae Brapy & Nomman, 1896] [Materials for

this family prepared by P. C. Svivesver-Brapiey, University

of Leicester, with addition by 1. G. Senw, U.S. Geological
Survey]

Carapace strongly calcified, heavily sculp-
tured and ornamented, subcircular or oval
in lateral outline, with pronounced raudal
process; rostrum and sinus present or ab-
sent. Sexual dimorphism extreme. ?M.Dev.,
Rec.

Sarsiella Norman, 1869 [*S. capsula] [=Eurypylus
Brapy, 1869; Nematohamma Brapy & Normax,
1896]. Prominent, more or less acuminate caudal
process somewhat below mid-line, and usually
with less prominent posterodorsal process; cara-
pace of female subcircular, without rostrum or
sinus, that of male with pronounced overhanging
blunt rostrum, as in Streptoleberis. Rec., cosmop.
Fic. 327,1. *S. capsula, Medit.; fa, & cara-
pace L; I1b,c, @ carapace L, dors.; all x40 (53).
Rutiderma Brapy & Norman, 1896 [*R. compressa].
Males unknown, females resembling males of
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Sarsiella but longer and with less pronounced
rostrum and caudal process. Ree., cosmop. Fro.
328,1. *R. compressa, Atl.; 9 carapace L, X440
{258a).

PSvarogites PRievr, 1951 [*S. spinosus]. Differs
from Sarsiella in large size (3 mm.-6 mm.), pres-
ence of an anterodorsal node and posterodorsal
spine, and subecentral circular impression. M.Des.,
C.Eu. Fic. 327,2. *S. spinosus, Czech.; 2ab,
carapace (holotype) R, post., X50 (248a). [Soun.]

Family UNCERTAIN

Cyprosis Jones, 1881 [*C. haswelli]. Genus based
on single specimen, subsequently lost; characters
doubtful. §i., Scot.

la

Cypridinella

Cypridellina

Crustacea—OQOstracoda

Superfamily HALOCYPRIDACEA
Dana, 1852

[nom. transl. et correct. Syuvester-Bravieyv, herein  (ex

Halocypridae Dana, 1852)] [=Halocypriformes Skocseens,

1920] [Diagnosis by P. C. Svevester-Brabrey, University of
Leicester]

Carapace almost or entirely uncalcified;

rostrum projecting in continuation of more

or less straight dorsal border. Rec.

Family HALOCYPRIDIDAE Dana, 1852

|mam. eorrect. Svivester-Buapiey, 1956 (pro Halocypridae
Dana, 1852}] [Materials for this family prepared by P, C.
SyrvesTER-BRApLEY, University of Leicester]

Characters of superfamily. Rec.

Sulcuna

Fic. 325. Cypridinellidae (p. 0403).



Myodocopida—Cladocopina

Halocypris Dana, 1852 [*Conchaecia inflata Dana,
1849; SD Svivesrer-BrabLey, 1956] = [Halo-
cypria Cuavs, 1874]. Carapace short, rostrum
slight. Ree., cosmop. Fic. 329,2. *H. inflata
(Dana), Rec., & carapace L, X30 (Dana, 1852).
Conchoecia Dana, 1849 [*C. magna Cravs, 1874
(ICZN pend.)| [=Conchaecia Dana, 1849 (ICZN
pend.): Conchoecetta, Conchoecilla, Conchoecissa,
Mikroconchoecia, Psendoconchoecia, Paraconchoe-
cia Cravs, 1890; Microconchoecia G.W.MULLER,
1894 Metaconchoecia Grawata & CAPORIACCO,
1949]. Carapace clongate, rostrum pronounced,
pointed. Rec., cosmop. Fic. 329,1. C. spini-
rostris (Cravs), Atl; & carapace L, 50 (Svl-
vester-Bradley, n).

Macroconchoecia Granata & Caporiacco, 1949
[*Conchoecia reticulata MotLER, 1906]. Like Con-
choecia, but shell reticulate. Rec., Ad., Ind.O.
Fic. 329.3. *M, reticulata, Rec., Atl.; carapace
L, %60 (258a).

Euconchoecia G. W. MiiLLER, 1890 [*E. chierchiac].
Carapace as in Conchoecia except that so-called
glands are symmetrical.  Rec.,

asymmetrical
COSMOp.
Archiconchoecia G. W. MilLLER, 1894 [*A4. striatal.
Shell as in Conchoecia. Ree., cosmop.

Suborder CLADOCOPINA Sars,
1866

[nom. correct. SYLVESTER-BRADLEY, herein  {pro Cladocopa
Sams, 1866)] [Twype: =Polycope Sams, L866; 5D SvivesTen-
Braniey, herein| [=Polycopiformes Sroospenc, 1920] [Doiag-
nosis by P G, SvuvesTER-BrApLEy, University of Leicester]

Carapace subcircular in lateral outline,
without gape of any kind; muscle-scar pat-
tern composed of 3 closely juxtaposed scars.
Described species (except doubtful Paleo-
zoic fossils) all rather small (less than 0.8
mm.). Both antennules (="first antennae”)
and antennae (=“second antennae”) modi-
fied for swimming. ?Dev., Miss-Rec.

The description of this division by Sars
(1866) is as follows:
“Lower antennae |antennae proper | biramous, both
rami [ully evolute, mobile and natatory. Upper an-
tennae [antennules| also natatory, nat geniculate,
terminated by a small bundle of long setac. Man-
dibles distinguished by a short and very small,
pediform palp that serves as a branchial appendage.
There are only two pairs of thoracic limbs, the
anterior large, bifid, natatory, the posterior mem-
braneous and branchial. No eyes. Post abdomen
divided into two short plates [furcal rami] that are
pointed posteriorly.” [ Transl. by Scorr & Wan-
WRIGHT. |

Family POLYCOPIDAE Sars, 1866

[Materials for this family prepared by P. C. SYLVESTER-
Bravuey, University of Leicester]

Characters of order. ?Dev., L.Jur.-Rec.

Palaeophilomedes

2b

Rhombina

F1e. 326. Rhombinidae (p. 0403).

Polycope Sams, 1866 [*P. orbicularis| | =Cypridi-
nopsts ArmsTroNG, 1871]. Carapace entire in lat-
eral outline except for minute downward-directed
spine developed on anterior margio in some, pef-
fect circle of outline broken by faint indication of
cardinal angles and slightly protuberant anterior
end; surface smooth, punctate or reticulate. Narrow
vestibules developed in both walves in postero-
ventral area; hinge line straight, sunk in shght
dorsal furrow; in type species anterior and pos-
terior clements of LV hinge with short ridge,
above groove, above projecting ridge and RV with
ridge above groove; median clement simple, in
some other species (as P. sublacois) this structure
is reversed. ?Dew., L.Jjur-Rec., cosmop. Fie.
330,2a-c. *P. orbicularis, Rec., off Norway; 2a,b,
& carapace L, dors,, X 70 (65); 2¢, LV int., ® 70
{(Sylyester-Bradley, n). Fre. 330,2d,e. P. sub-
laevis Sams, Rec., Atl; 2de, LV int, RV int
(showing reversed hinge), X 70 (Sylvester-Brad-
ley, nj.

Polycopsis G. W. MiLier, 1894 [*Polycope com-
presig Brapy & RoperTsoN, 186%9; 512 SYLVESTER-
BrapLey, herein]. Like Polycope but more com-
pressed and with anterior border serrate. Rec.,
cosmop. Fic. 330,1. *P. compressa, off Nor-
way: Tab, carapace L, dors., 70 (63).

Parapolycope Kuii, 1936 [*#P. germanica]. Shell as
in Polycopsis. Rec., Balt.

Family UNCERTAIN
iDiscoidella Cronels & Gavg, 1938 [*D. simplex].
Carapace small, subcircular, coarsely reticulate,

widest dorsally. Hinge line short, straight, lying
below dorsal border in conspicuous hinge channel.



Sarsiella

Crustacea—Ostracoda

Fre. 327, Sarsiellidae (p. 0403-0404).

This genus is referred to the Cladocopina with con-
siderable doubt, Miss,, N.Am. Fra, 330,3a. *D.
simplex, Miss, (Chester), Ill.; carapace L, X100
(132). Fic. 330,36, D. ampla Coorer, Miss.
{Chester); carapace post.,, X100 (Sylvester-Brad-
ley, n).

Rutiderma

Fic. 328, Sarsiellidae (p. 0403-0404).

OSTRACODA, Order and Suborder
UNCERTAIN

Family BUREGIIDAE Polenova, 1953

[Materials for this family prepared by R. H. Saaver, Indiana
University and I[ndiana Geological Survey]

Carapace subovate, with straight dorsal
border, high, rounded at extremity, RV
commonly overlapping LV, some with ven-
tral projections or spines, Dev.

Buregia Zasprrova in PorLewova, 1953 [*B. bi-
spinosa|. Characters of family. Dee., Russ. Fic.
331,1a-d. *B. bispinosa; la-d, RV lat., dors., LV
lat.,, dors., X33 (278). Fia. 331,le-g. B.
krestovnikovi PoLEnova; le-g, carapace (holotype)
L, dors., vent., X 30 (278).

OSTRACODA, Order, Suborder, and
Family UNCERTAIN

| Materials for this section prepared by authors as severally
recorded at end of generic descriptions, Included alse by the
editor are names of genera published in the USSR 1900

Treatise which are not contained in preceding scctions of
this Treatise.]
Acrossula  KumsEerow, 1953 [*A4.  w-seripta).

Straight-backed, with long hinge line; quadri-
lobate or trilobate, with large Le and sharp-ridged



Ostracoda—Order, Suborder, and Family Uncertain

Ly joined with Ls by connecting structure; velar
structure  seemingly developed and some  with
carinal ridge; subvelar area stated to be channeled.
Dimorphism not oberved, Dee., Eu. Fie. 332,

1. *A. w-scripta, MDev., Ger.y 1a, RV (holotype),
w12; lbe, carapace vent, post, X12 (47).
[HessLanp. ]
Ampuloides Porrvova, 1952 [*A. eerrucosal.
Straight-hinged, somewhat preplete, nonsulcate,

LV slightly larger than RV; adult specimens gen-
erally very gibbous, with furrow along free mar-
gin corresponding to interior septum 1n anterior
part; dimorphism possibly indicated by difference
in gibbosity; surface warty. M.Dew.-U.Dev. USSR,
Fie. 333,1. *A. verracosa, M.Dey, (U, Givet.);
la, carapace (holotype) L; 15, vent. (post. end
up), X 45 (60). [HessLanp. |

Arcuaria Neckaya, 1958 [*A. sneclivala]. Gen-
erally high, lateral outline subtriangular, anterior
margin sloping more steeply than posterior, ven-
tral concave in central part; valves globose (most
in dorsal region), LV overlapping RV along free
margin and RV overlapping LV along central or
posterocentral part of dorsal margin; no adventral
or interior structures or dimorphism reported;
surface smooth but some shells provided with
tubercles or fine spines in posterior part. M.Ord.
Eu.(NW.Russian Platform) Fic. 3334, *A.

Conchoecia
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sineclivnla, Lithuania; 4a,b, carapace (holotype) R,
dors.; 4c, RV lat. (juv. instar), all %15 (264).
[HEessranD. ]

Ballardina Harris, 1957 [*B. concentrica]. Hinge
line straight, carapace less than 2 mm. long in
known species, compressed, elongate-oval, S: a
centrodorsal depression or pit, elongate, sloping
posteroventrally, constricted medially, lying below
and behind prominent dorsal ridge that curves
downward in anterodorsal part of valve; velar
riddge, apparently restricted. M.Ord., N.Am.
Fic. 333,2. *B. concentrica, USA(Okla.); RV lat,,
K25 (161}, [KesLiNG.]

Balticella TuorsLunp, 1940 [*B. oblonga]. Sub-
quadrate, long, straight-backed, bisulcate; LV over-
lapping RV, especially along ventral margin; deep
median sulcus extending more than half of valyve
height; anterior sulcus subdued; well-defined large
ovate lobe at anterior margin of median sulcus not
reaching dorsal margin. Ord., Eu.-N.Am FiG.
332,3. B. deckeri Harms, M.Ord. (Edinburg F.),
USA(Va.); 3a-¢, RV lat,, int., LV lat,, X20 (J. C.
Kraft, n). [Moork. |

Boucekites Pitrevr, 1951 [*B. devonicus]. Nonsul-
cate, equivalved, without overlap, smooth, am-
plete or somewhat preplete; dorsal margin slightly
convex, hinge straight; cardinal angles ending in
short rounded spines; no adventral structures un-

RN
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Macroconchoecia

Fic. 329, Halocyprididae (p. 0405).
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less represented by permanent posteroventral
tubercles one on each valve. Dimorphism not ob-
served. M.Der. Eu. Fic, 332,5. *B. devonicus,
Czech.; LV lat., X35 (284). [HessLano.]
Brachycytheropteron Kuzxersova, 1960 [*Cytherop-
teron bicornutum ALExaNpER, 1933 ], L.Crer., Eu.
(Caucasus), N.Am.(Tex.).
Celechovites Poxornt, 1950 [*C.  cultratus].
Straight-backed, elongate, anterior margin round-
ed, posterior end pointed at about mid-height,
ventral margin parallel to dorsal, anterior and
ventral part of posterior arcas pinched; inequi-
valved (LV larger than RV); no adventral struc-
tures, dimorphism not observed, M.Dew., Eu.

Polycopsis 2E

3b

Crustacea—Qstracoda

Fia, 332,2. *C. cultratus, Czech.; 2ab, carapace
(holotype) R, wvent, x50 (275). |[HEssLanD-
SHAVER. |

Ceratocypris Pouvsen, 1934 [*C, symmetrica]. Non-
sulcate, nonsculptured, without adventral structure
except possibly a rounded adventral bend, area
between bend and wventral margin being slightly
channeled; wentral region swollen and  extended
backward into hollow spine; surface smooth; pos-
sibly  dimorphic, as indicated by differences in
gibbosity. Ord.-8il., Eu.(Baltoscandia)-Greenl.
Fic. 332,9. *¢. longispina HessLanp, L.Ord.
(Llanvirn.), Swed.; %a-¢, LV lat, vent, ant.,
*®45 (30). [HEssLano. |

Discoidella

Fic. 330, Polycopidae, Cladocapina, Family Uncertain (p. 0405-0406).



Ostracoda—Order, Suborder, and Family Uncertain

Coeloenellina Porenova, 1952 [*C. parval. Dev,,
USSR,
Craspedopyxion Jaanusson, 1957 [*Primitic un-
dulosa Opix, 1937]. Outline subcircular, straight-
backed, postplete, strongly convex; with single
deep suleus almost at mud-length of wvalve, and
prominent node behind sulcus; fattened marginal
border widest at front and rear, M.Ord., NW.Eu.
{Est.}. Fic. 334,1. *C. wndulosum (Orix);
LV lat.{reconstr.), X35 (36). [Moore.]
Ginella V, Tvanova, 1960 [ (pro Pinella Ivanova,
1955) (non SteeHexnson, [941)] [*Pinella tenui-
sping Tvanova, 1955, M.Ord., USSR.
Hemiaechminoides Mormis & Hww, 1932 [*H.
monaipinasus| . Nonsuleate, smooth, slightly post-
plete, hinge straight, dorsal margin somewhat con-
vex; valves unequal, RV overlapping LV along
entire free border, LV provided with dorsal spine
directed laterally-backward; no adventral struc-
tures. Dimorphism not observed. M.S5¢., N.Am.
Fre. 332,8. *H. monospinosus, USA(Tenn.);
Sa.b, carapace (reconstr.) L, post., x40 (254),
[Hesseann. |
Hupehella Hou, 1955 [*H. lenata|. Outline sub-
ovate, nonsulcate (or possibly with slight sulcal
depression), swollen umbe extending above hinge
which is straight and  provided with terminal
sockets and slitlike central furrow in LV (0o
structures are observed in hinge of RV); ventral
margin and ventral parts of terminal margins sur-
rounded by broad Hange which mav be concave
ventrally,  Dimorphism  not  reported.  Surface
smoath or reticulate, U.Dep., T.Asia. Fie. 333,
3. *HL lwnata, Hsichkingsu F., China{Changyang
Instr., Hupeh Prov.); Ja, RV (syntype) lat;
36, LV (syntype) int; X37 (176). | HessLan. |
Ilmenoindivisia Ecorov, 1959 [*I. wjadica]. Dewv.,
LISSR.
Indivisia Zasprrova, 1954 [*L indistincta). Carb.,
USSR, (Type genus of Indivisiinae Ecorov, 1954},

Ivaria Necraga, 1960 [(pro Glossopsis Nuckaja,
1953) (mon BusH, 1904; nec Hrissiann, 1949}
[*CGlossopsis vobusta Hesstano,  1949], Osd.,
USSR,

Moorea Jones & Kirxsy in Jones & Iovn, 1869
[*M. silurica Jones & Hour, 1869; SD 8. A, M-
LER, 1892, Small, straight-backed. subhemicircular,
with raised marginal rim continuing along dor-
sum below contact for about 0.7 of length of dor-
sal margin, then turning sharply down and ?pos-
teroventrally to merge with convexity of wvalve;
surface pitted. Si., Eng. [Sonw.]

Paleocythere TovLmactiorr, 1926 [*P. fypa]. Remi-
niscent of male cavellinids, with ovate outline in
lateral view, moderately blunt posterior extremity
in dorsal view, and strong RV-over-LV overreach;
narrow anterior sulcus and differentated ridge-and-
groove hinge with terminal teeth in LV and sock-
cts in RV may denote placement in Palacocopida;

0409

e

Buregia

Fic. 331. Ostracoda, Order and Suborder
Uncertain (p. Q406).

scemingly  differs from  Ellesmerta only by its
smooth surface. Adductor muscle scar and con-
tact-marginal  structures  unknown.,  M.7Dewe.,
Ellesm. Fia, 332,6. *P, typa; bab, carapace L,
dors., %13 (370). [Suaver.|

Parapyxion Jaanusson, 1957 [*Primitie subovata
THorsLunD, 1948]. Straight-backed, nonsulcate or
unisulcate, dorsal region steeply sloping but not
protruding above hinge line, peripheral area along
free margins  gently sloping, without marginal
depression; adductor muscle umpression well de-
fined on lateral surface, rounded, moderately large.
M.Ord.-U.Ord., Eu.(Swed.-Czech.), Fra, 334,
2. *P. subopatum (TrorsLunp), M.Ord,, Swed.;
LV lat. (reconstr.}, X33 (36). [Moorg,]

Platyrhomboides Harwris, 1957 [*P. guadratus).
Trapezowdal 1n side view, straight-hinged, equi-
valved, triangular in transverse section, thickest
through edge of flattened venter; surface smooth,
punctate, reticulate or spinose. Ord., N.Am,——
Fic. 332,7. P. sp., M.Ord.(Edinburg F.), USA




0410 Crustacea—Ostracoda

Acrossula

e

Pseudonodellina 5

Boucekites

Steusloffina

Fic. 332, Ostracoda, Order, Suborder, and Family Uncertain (p. 0406-0412).
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Rectella 34

0411

tb

Steusloffina

Fra. 333, Ostracoda, Order, Suborder, and Family Uncertain (p. Q407-0412).

(Va.); 7a-d, LV lat, dors., vent, int., X30 (]. C.
Kraft, n}. [Moore.]

Pscudonodellina Porenova, 1955 [*Nodella? par-
pida PoLewova, 1953). Small, very high in rela-
tion to length, almost circular in lateral aspect;
LV larger than RV, averlapping it along free mar-
gin; with elongate umbos, extending above hinge
to cause convexity of dorsal margin; with 3 feeble
dorsoventral lobes, no adventral structures, No di-
morphism reported. Dee., USSR, T, 332 4a b,
P. rotundata PorENova; dab, carapace R, dors,
A5 (279). Fic. 332 49c.d. I strelniensis PoLE-
Nova; 4e.d, carapace R, dors., X45 (279). [Hess-
LAND-REYMENT, |

Pseudoperissocytheridea Maxpersran, 1960 [#Pro-
tocythere erassula Manoristanm, 1947]. Jur., Asia
{Kazakhstan), S.Am.

Pyxion TrorsLuwp, 1948 [*Primitia carinata Han-
vive, 1913]. Postplete, nonsuleate to unisuleate
(broad depression), presulcal node consisting of
fairly large oblong knob, some shells also with
postsuleal dorsal inflation; adventral structure con-
sttuting ridge or bend along entire free margin.
Dimorphism  not  observed. M.0Ord., Eu.(Balto-
scandia), Fra, 332,01, *P. carinatum {Hab-
pinG), M.Ord, (Carodoc.}, Swed.; 11ab, RV (lecta-
type, THorsLunD, 1948) lat,, ant., X25; [le, RV
lat. (reconstr.}, 335 (36). |Hessrann.|

Rectella Neckaja, 1958 [nom. swbst. pro Mica
Neckaya, 1952 (non Buppe-Lunp, 1908; mec
PeTrRUNKEVITCH, 1925) ] |[*Mica inaequalis Nick-

ATA, 1952 ). Nonsuleate, lengthened, preplete, dor-
sal and ventral marging approximately  parallel,
dorsal corners rounded; inequivalved (LV larger);
hinge depressed  (dorsum epicline}; dimorphism
not observed; spines may be developed in pos-
terior part. Ord., ?Der., Eu.(Baltoscandia).
Fio. 333,5. *M. inaequalis, M.Ord.(Caradoc),
Lithuania; 5a,4, carapace L, vent., %53 (262).
Reginacypris Scuneiper, 1960 [*Cythering abetssa
Reuss, 1850]. Mio., Czech.-USSR(Urals).
Shidelerites Monmis & Hice, 1951 [#*8. #ypues|. Sub-
equivalved, smooth, slender, attenuate in dorsal
and lateral views but with rounded anterior border
in lateral view: anterior beaklike projection remi-
niscent of Cypridinidae but lacking slit; re-en-
trants in 2 long borders offer mechanical diffi-
culty to either choice of hinge border; contact mar-
ginal  structures and  adductor muscle scar un-
known., M.Sd., Tnd. Fie, 332,10, *S. typues:
I0ab, carapace (holotype) L, dors,, =28 (253).
[ SHAVER. ]

Sigillium Kuznersova, 1960 [*S. procersm |, | Tyvpe
penus of Sigilliuminae Mawprisras, 1960 (recte
Sigrillitnae) |, Paleog., USSR(Azerbaijan).
Steusloffina TercuerT, 1937 |*8. wlrachi]. Dorsal
margin long, hinge depressed (dorsum epicline);
outline of ffee margin asymmetrical, posterodorsal
angle acute; nonsulcate; lateral prominence (bulb
or spine) generally present, tending to be broken
at base leaving characteristic crater-like depres-
sion; no adyentral structure, Dimorphism not ob-
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Fre. 334, Ostracoda, Order, Suborder, and Family
Uncertain (p. 0409).

served,  M.Ovd -U.Crd.,
Greenl.-N. Am.(Arct. Can.). Fie. 332,12, *S.
wlrichi, M.Ord.(Trenton.), Can.{Arct.); 12a-d,
carapace (holotype) R lat., dors., vent, ant., X 30
(368).——Fic. 3336, 8. papillosa Hesseanp, U,
Ord, (Ashgill.), Est; 6a6, carapace (holotype)
L, R, %27 (30). [HessLann.]

Timanella Ecorov, 1950 [*T. typical|. Dee., USSR
(Timnan).

NW.Eu. (Baltoscandia)-

NOMINA DUBIA

Generic names published for ostracodes
which in the course of collaborative work
by authors contributing to the T'reatise have
not been placed in some category given in
previous pages are gathered together here
with such annotations as are available,
Allostraca Urricn & Basspew, 1932 [*A. fimbriata].
Name given as explanation of a figured specimen
of some representative of the Hollinacea, possibly
Apatobolbing or Chilobolbing: no  published de-
scription,  Unrecognizable. L.Mrss,, USA(Tenn.).

[ Seorr, |
Antitomis GiUricir, 1896 [*A. bisideara]. Assigned
to Leperditiidae by author but may  helong  to
Entomozoidac (5); deseription and illustrations in-
sulficient for recognition, Sd., Tu.(Pol.). [Moonre. ]
Aparchitellina Povevova, 1955 [*A. decorata). Re-
ferred by author to Leperditelhdae. Der., USSR,
Bernix Jowes, 1884 [*Bevrichia tatei Jonus, 1864].
Based on poorly preserved specimens: seemingly
differs from Hypotetragona in that dorsum 1s not
incised. Unrecognizable. Card., Eng. | Suavir. ]
Bohemia Swxayor, 1951,

Crustacea—Ostracoda

Bryocypris Rgex, 1956.

Budnianella Boudex, 1936 [*B. caroli]. Referred
to Kirkbyidae by author; classified with Beyrichia-
cea, family uncertain by Henningsmoen (29). Si/.,
Eu.{Czech.). [Moorz.]

Bursulella Jones, 1887 [*B. miangularis]. Type
species consists of small triangular shells with 2
spines projecting from ? ventral border; described
as bivalved with crenulate contact margins. [Prob-
ably not an ostracode; species assigned to the
genus by later authors not considered to be con-
generic. | U.Sd., Swed.(Gotl.). [SHAvER.|

Callizoe Barranpe, 1872, Broken fragments of un-
dentifiable ostracade related to  Isochilinidae,
[Scorr.]

Carnarvonopsis Swantz, 1954 [no type species].
Undescribed and unknown; som. nud. [Scorr.]
Caryon Barnanps, 1872 [*C. bohemicum] [ =Cary-
o1 BARRANDE 1n Brassy, 1868 (wom. nud.)]. Two
large (length up to 30 mm.), dissimilar valves de-
scribed from molds; cannot be classed as repre-
senting Ostracoda; probably cephalic parts of trilo-

bites. U.0rd., Czech. |Snavir, |

Colpos Morere, 1895 |*C. rnsgnes|. Unidentifiable.
U184, Swed, | Smavin, ]

Cornia Lurkevicn, 1939 [*C. papilaria Lutke-
vicH, 1937 |=Corniz Lurkevicu, 1937, nom.
nud.|. Holotype of type species is oval fossil with
growth lines and length of 3.8 mm., poorly pre-
served in matrix; classified by Lurtkevicn and
others as Phyllopoda but listed by Acvew as
Ostracoda, U.Perm., Russ. | Snaver. |

Ctenentoma Sconipr, 1941 [*Entomes wmbonata
Steustorr, 1894]. Type species with frill and
small node anterior to long median sulcus. The
one known specimen and holotype possibly 1s an
internal mold and s thought by some authors to
belong to Steusloffia. Many species assigned to
Ctementoma are referable to other genera (29).
PLOrd. (glacial erratic), Ger, | SHavir. |

Cuselina Amimon in REms, Schnustin, Koenne &
Ammon, 1910 [*C. impressa|, Type material con-
sists of molds and broken carapaces in matrix;
identified by author as Phyllopoda or preferahly
Ostracoda:  lectotype  selected by Gurndrr  has
length of 4 to 5 mm. and is unidentifiable, [
Perm., Ger. [SHAVER. ]

Cyclocytheridea Manprisram in Lyunivova, 1955
[*FType species.]. Carapace ovate with rounded
ends, valves reticulate; inge with terminal round-
ed teeth and median groove in RV. Name printed
on plate as designation ol Camprocythere novd-
vikensts ManpErstan  (attributed to Suarapova
but a nomen nudem). |Revnmevr-Bovo. |

Cytheropsis M'Cov, 1849 [nosn Sars, 1866]. No
species mentioned; first species assigned to genus is
Cytheropsis aldensis M'Coy, 1851, FSenior
onym of Powtocypris Bassier & Kerverr, 1934,
Cam.-Ord., Scot.

Cytherurina MawprLsTan, 19358

5VN-

[ *Hemicytherura
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cellulosa Horwieroox (mon Norwman, 2date)].
[Genus currently invalid because based on junior
homonym.] [Bovrp.]

Diagonella Swarrz, 1945 [no type species]. Un-
described and unknown; nom. nud. [Scorr.|

Dithyrocaris PorTrock, 1843 [(pro Argas ScoUuLER,
1835) (won Latreiing, 1795)] [*Dithyrocaris
coled Porrrock, 1843; SD Suaver, herein]. Since
PortrLock states: “Not having vet received Dr.
ScouLer's generic characters,” it is evident that
the first valid publication and description of
Dithyrocaris in Porrrock is solely by him, al-
though he attributed the name to Scovner. Not
Ostracoda, although the 1850 examples of Jowes
probably are referable to Kirkbyidae. [Smaven, ]

Donellina Ecorov, 1950 [D. grandis]. Assigned by
author to Kloedenellidae, U.Dee., USSR, [Levin-
50N, ]

Ellesmeria ToLmacrov, 1926 [*E. orata]. Subovate,
RV averlapping LV all around; surface punctate
(5). Der., Arct. N.Am.(Ellesmereland}. [Moork. |

Elpinella Pitravr & Swayor, 1950 [ Leperditia radiata
1879]. Doubtfully referred to Entomoconchidace.
Ord., USA(Ohio). [Howe.]

Entomidella Jowes, 1873 [*Entomis buprestris JoNes
in Hicks, 1872; SD Jonns, 1884 | [=Leperditia
buprestris Savrer in Hicks, 1865 (wom. nud.)]|.
Holotype of type species is an elongate bivalved
carapace 9 mm. long, with transverse fractures
erroneously thought by Jones comparable to fur-
rows of Emtomis; possibly a branchiopod, 71
Cam., M.Cam., ?L.0rd., ?Can.(N.B.). [Suaven.|

Eocytherella Bonnena, 1933 [No type species desig-
nated ]. Provisional name to include Cwtherella
smithi Jowes, 1887, and €. troedssoni Bonypma,
1933 (nem. subst. pro Primina tenera TROEDSSON,
1918). S, Eu.(Swed.). [Howe.]

Famenella PoLexova, 1953 [*F. incondires|.

Fidelitella V. Ivanova, 1960 |pro Tridebella V.
Ivanova, 1955 (nor Woonwarp, 1924) | [*Trilo-
bella unica V. Ivawova, 1955, Referred to Tetra-
dellidae by author. M.Ord., USSR, [Levinson. |

Geffenites Corvern & Sonx, 1938 [*G. jungac].
Based on inadequate material that probably 1s re-
lated to Holhinidae, Miss. USA(W . Va.), |Scorr. |

Gibba Vuens, 1920 [*Bevrichia (gibba) spinosal.
Type species is invalid junior homonym of 5.
spinosa (Havrvr, 1852) Hawiwy, 1859, | =Paraceh-
mina spinosa). Dev., Bu.(Ger.}. [THowe. |

Gipsella Ecorov, 1950 [*G. polheeiz|. Hlustrations
inadequate  for recogmuon. U.Dew., USSR,
[ScoTT.]

Glyptolichwinella Posner in Santorova, 1951,

Golcondella Crowers & Gavg, 1938 [G. snlearal.
Type specimens examined by Scorr, who consid-
ered them to be molts of unknown ostracodes.
Miss., USA(IIL). |ScorT.|

Goniocypris Brapy & Rosertson, 1870 [*G. mupra.
Originally assigned to Ostracoda but consisung of
tiny, smooth, triangular, bivalved shells Jater
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identified by Brapy & Norwman as “fry of Ano-
donta cygnaea” (Mollusca) (Brapy & Nomaan).
Kee., Eng. [SHAVER.]

Gravia PoLeNova, 1952 [*G. geedata). Dev., USSR,
Type penus of Graviiddae Porenova, 1952,

Hesvechilus Braoy, 1875, In list of Ostracoda by
Brany as Hesvechilus contorfus (Nomaman); origi-
nal source, if any, and combination unknown;
{nom. nud.} Rec., Fr.-Eng. | SHavER. |

Hlubocepina Piinyr, 1955,

Huarpina Ruscont, 1954,

Isocythere Terouent, 1885 [*1. nova]. P. C. Syivis-
TER-BrapLey reports (19 February, 1960) that his
examination of TERQUEM's tvpe specimens estab-
lishes that they are “clearly not as described.” Jur.,
Eu.(Fr.). |[Moorg.]

Jonesina Urricu & Bassuer, 1908 [#Bevrrchia fasti-
giata Jones and Kimkey, 1867]. Straight-backed
small trilobate ostracodes, hinge and overlap un-
known (type lost, fide Jomnson, 1936). |Most
species referred to this genus belong to Gedsina
and Hypotetragona.] L.Carb., Eng.

Junctocytheretta Anonymous, 1956, in
sTam ef al, Printed as name on plate for species
. signata MawpeLsTant; 1n descriptive text referred
to as Ewcytherura signata M. The name [functo-
eytheretta is crossed over in ManpersTam's per-
somal copy of the paper. | REvaenT. |

Kelletella Dirro, 1930 [*K. naeiculata]. Only
known specimen is believed to be a steinkern;
indeterminable, U.Penn., Tex. |Scorr.|

Leioditia Urnicn in Jones, 1891 (nom. nud.).
PEquivalent to Fipezoe Piinyr, 1950,

Leioprimitia Kusnserow, 1939 [*L, pancteta], Re-
ferred to Primitiidac | Leperditellidae] by author.
L.Carb., Fu.(Ger.). [ Moore. |

Leptoprimitia. Kunmnerow, 1953 [*L. compressal.
Referred to Primitidae [Leperditellidac] by author.
Dee., Eu.(Pol.). [Moonre. |

Lichwinella Posner, 1948,

Lucasella Stewant, 1936 |*L. mundula]. [Holo-
type a badly corroded steinkern of undeterminable
affinities. Species deseribed by Stewart & THin-
prax belong to Graphicdactyllis.] Dev., Ohio.

Monoculus Linng, 1758, Apparently, no type species
designated subsequently among 9 referred to genus
by Linnt, of which 6 have been assigned by later
authors to other genera in several orders of non-

MavpEL-

ostracode Crustacea and 3 are considered to be
unidentifiable astracodes; at least M. conchaceus
has had fresh-water cypridids assigned 1o it by
later authors. Ree. | Staver. |

Neochilina Marer~, 1929 [*N. finsenbachensis].
Referred to Eurychilininae by author and DBey-
richiacea, family uncertain, by HENNINGSMOEN,
1953, Dev., Bu.(Ger.). [Howe.]

Nezamyslia Pliieye, 1955,

Nothozoe Barranpr, 1872 [*N. pollens| | =Notho-
zoe Barranpe in Brosuy, 1868 (nem. nuad.)].

Nearly  featureless internal molds  shaped  like
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some ostracodes, but excessively large (length up
to 63 mm.; possibly a leperdinid (Barraspe).
?Cam., ?8i., Bu.-?N.Am. [SHAVER.]

Novakina Boudex, 1936 [*N. applanans]. Referred
to Aechmininae by authar and to Beyrichiacea,
farnily  uncertain by Heswmwessoen  (29), S,
Eu.{Czech.). [Howe.]

Opisthoplax Kusmmerow, 1943 [*O0. compressal.
Referred to Primitiidae [Leperditellidac] by au-
thor, Sif., Eu.(E.Ger.). [Howk.]

Orozoe Barmanpr, 1872, Based on molt stages of
form possibly similar to Aristozoe, unidentifiable,
[Scorr.]

Orthoconchoecia Granara & Carortacco, 1949 [no
type species designated |. Referred to Halocypridi-
dae by authors, Ree., Medit. [Howe. |

Paradoxorhyncha Cruarmaxn, 1904 [*P. fozeolata].
Based on misinterpreted type specimen obscured
by matrix; unrecognizable. fur., W.Austral. [Syr-
VESTER-BRADLEY, |

Paragraphylus Corverr & Rozansky, 1942 [P,
reticrdatns | [Holotype a broken and corroded
specimen; unrecognizable.] Miss., 111

Parajonesites Ivanova, 1955 [*P. notalilie]. Re-
ferred to Primitiidae [Leperditellidae] by author.
U.Ord., USSR, [Levinson, |

Parenthetica Swartz, 1945, Undescribed; name only
given in list. L.Der., NY.-Md.-W.Va, [Swanrz
(January, 1959, letter to SHAVER) states pame 1s
not a misprint or lepsees calami for Parenthatio
Kay, as suggested by Howe (1955), but a noemen
narddem .| | SHAVER. |

Plagionephrodes Morey, 1935 [*P. wminodosus|.
[Types lost, according to R E. Peex (October,
1955). IHlustrations and  descriptions  inadequate
for determining allinities. | Dee., L. Mess., Mo,

Pulvillites Ok, 1937 [*P. triangulum]. Referred
tor Cypridacea by author. Ord., Eul(Est), [Howe. |

Pyxiprimitia Swartz, 1936 [*P. ventriclefta]. Re-
ferred to Primititdae [Leperditellidae] by author,
Direpanellidae by Scunupr (69), and Beyrichiacea
family uncertain, by Hensiwosmory (29). Der.,
USA(Pa.). [Howe.]

Quadricollina drik, 1953 [*Q. initialis]. Referred
to Direpanellidae by author, L.Si., Austral, [Levin-
son. |

Russia Povuvova, 1932 [*Gravia ( Russia) wni-
costara ], Referred to Acronotellidae by auther.
Der., USSR, [Howe. ]

Sacculus Niviani, 1928 [non Gosse, 1851 sec
HMiwasy, 1927]. Rucaiert (305) reports that name
wats published for 2 species; Cythereis ( Succudus)

Crustacea—Ostracoda

trigibbosa and €. (S8.) tetragibbosa, the first classed
by Rucciert as synonym of Cypridina hatdingeri
Reuss (1849), which he thinks probably belongs
to Bradleya. The second species 1s really not wdenti-
fiable, but praobably is some representative of
Gaudites. Tert., Italy. [Howe.]

Selebratina Povenova, 1952 [*Grawia (8.) dentata].

Semilukiella Povexova, 1952 [*S. zaspelovae).
*Hor., USSE.

Spinosa Lorancer, 1954 [No type species]. Nom.
ned, probably intended as subgenus of Cytheridea.
[Howe. ]

Sulcatia PoLeNova, 1952 [*2]. FHor., USSR,

Sulcocavellina Povrewova, 1952 [*S. incognital.
Hor., USSR.

Sulcoindivisa Foorov, 1954 [*¥S. seinordensic].

Synaphe Cuapyvan, 1914 [non Hussner, 1825; nec
THomsoN, 1864; nec Jones & Kirksy, 1896] [*5.
mesozoica).  Invalid  junior  homonym.  Trias.,
Austral.

Tetrasulcata Matern, 1929 |*T. fluens]. Based on
partly exfoliated right valve that differs from
Jonesing in having 4 instead of 3 lobes, rearmost
compressing  a  node.  U.Der., LEu.(NE.Ger.).
[ SomN. |

Tricornina Boudrk, 1936 [*T. naviceda]. Referred
to Prmitiidae | Leperditellidae] by author and
Alanellidae  [Beecherellidae] by Henvinasmors
(29). 8i., Eu.(Czech.). |Howe. |

Trubinella Plieve, 1949 [*Hippa latens BARRANDE,
1872 (non Hippa Faswricios, 1787)]. Probably an
astracode  instar;  unidentifable,  Ord,, Cuech.
[ScorT. |

Zaborovia Povexova, 1952 |*Z. obscura]. Referred
to Leperditellidae by author, Dep., USSR, [Howr, |

Generic Names Incorrectly Classed by
Aauthors as Belonging to Ostracoda
Cryptocaris Baruanoe, 1872, Referred by the author
to Phyllopoda; 8 species, one of which (€. ?rfom-
boidea) has been defined by Piisvr (1951) as type
specles of Rhomboentomozoe, 2 myodocopid ostra-

code, Sif., Czech.

Lepidilla Mattaew, 1886 [*L. anomala]. Classed
by author as an oestracode but regarded as con-
chostracan by Urrica & Basster (87). Cam., Can.
(N.B.).

Lepiditta Marruew, 1886 [*L. alara]. Same entry
as for Lepididla. Cam., Can.(N.B.}.

Zonozoc Barwanpe, 1872 [*Z. drebowiensis]. Not
an ostracode. Sil., Czech.
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ADDENDUM
By S. A. Levinsox and H. V. Howe

The following ostracode taxa which are
found neither in the foregoing parts of this
Treatise nor in the USSR Treatise are listed
in this section together with references to
publications in which the taxa appear.

Actinoseta Korntcrer, 1958 [ *A4. chelisparsa|. Ree.,
Bahamal. |[Assigned to Asteropidae.]

Alternochelata Konwioxken, 1958 | *Rutiderma (Al-
ternochelata) polychelata). Ree., Bahamal, [As-
signed  to Rutidermatidae. |

Bodenia Ivanova, 1939 [*B. aspera). M.Ord., Russ.
[ Assigned to Beyrichiidae, |

Chelicopia Kornicker, 1958 [*C. arostrata|. Rec.,
Bahamal. [Assigned to Sarsiellidae. |

Citrella Owrrey, 1959 [*C. nitida]|. M.Jor., Fr.
[Assigned 1o Cytheridae (Cytheropterinae). |

Cyprideidae Martiv, 1940 [nom. transl, Martin,
1948 (ex Cyprideinae Martin, 19407 |,

Discoidellidae Prisyi, 1958, New family, order
uncertain, to include Discoidella Cronris & Gavs,
1934,

Dolborella  Ivawova, 1939 [*D. plana).
Russ. [Assigned to Drepanellidae. |

Egorovella Ivanova, 1959 [*E. compacta|. M.Ord.,
Russ. [Assigned to Tetradellidae. |

Eocypridina Krsuive & Procn, 1960 [*E. camp-
belli ], U.Der., Tnd. [Assigned to Cypridinidae
(Cypridinae).|

Fissocythere Mavz, 1959 |*F. calloglypta). M. Juwr.,
Ger. [Assigned to Cythenidae (Trachvleberidinae). |

Gesoriacula Orrrin, 1959 [*G. plana]. M. Jwr., Fr.
| Assigned to Cytheridac.

Incongruellina Rucaiery, 1958 [*], semispinescens|.
U.Plio.-Quat.  [Assigned to Cytheridae  (Brachy-
cvtherinae). |

Isobythocypris Apostovescu, 1959 |*[ unispinata).
L. Jur., Fr. [ Assigned to Bairdiidae, |

U.6rd.,

Lophodentina ArosvLoesce, 1959 |*L. lacnnosa).
Lofar., Fro [Assigned to Cytheridace (Cytherinae). |
Parariscus Orrrir, 1959 [*P. bathonicus|. M.Jur.,
Fr. [Assigned to Cytheridae (Cytherurinae), |
Pichottia Orrrr, 1939 [*P. muris]. M. Jur., Fr.
[ Assigned to Cytheridae (Cytherideinace). |
Planusella Ivanova, 1959 [*P. picornis|.
Russ. [Assigned to Drepanellidae. |
Platylophocythere Oerviy, 1959 [#P. hewr|. Ujur.,
Switz. [Assigned to Cytheridae (Cytherinae), |
Pribylina Ivanowa, 1959 [*P. lewic]. M.Ord,, Russ.
[Assigned to Graviidae, |
Pseudocypris Tensst, 1958 (non Dapay, 1908)
[*P. dietzi]|. Fresh water. Eee., Austral.
Pteroleperditia  Hanava, 1959 | ¥Herrmannina
ehlersi Kesuineg, 19581, Ord.-Si., Mich. |As-
signed to Leperditiidae. )
Quasibuntonia Rucareni, 1958 [*Cythere radiato-
pora Secuenza, 1880, Plo., Talv. | Assigned o
Cytheridae (Trachyleberinae).|
Rhysomagis Kesuive, Kavany, Tagacr, Trosaw,
& Wurr, 1959 [*R. dickelomota|., M.Dev., NY,
| Assigned to Alanellidae. |
Tanycypris Trikper, 1959 [*Cypris madagascaren-
s GoOW. Moiier, 1898). Rec., Madagascar.
[ Assigned to Cyprididae (Cypridinae). |

M.Ord.,
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SUPPLEMENT—USSR TREATISE ON OSTRACODA

By Raymonp C. Moore

The publication during the first half of
1960 of a volume of the Russian paleon-
tological treatise containing descriptions and
illustrations of Ostracoda 1s of special in-
terest to workers on this group located in
countries outside of the Soviet Union be-
cause (1) systematics of the entire subclass
are indicated according to the views of
Russian specialists and (2) information on
many generic and suprageneric taxa defined
in recent years on the basis of fossils col-
lected in European and Asiatic parts of the
USSR is here brought together for the first
time. The treatise, prepared under direc-
tion of Yu. A. Orrov, has added importance
in that most of the papers containing origi-
nal descriptions of the ostracode taxa recog-
nized by Russian paleontologists are un-
available generally beyond borders of the
USSR or at least are very difficult to obtain.
Accordingly, it scems desirable to sum-
marize the contents and arrangement of
systematic parts of the Russian treatise on
Ostracoda for comparison with treatment
given on preceding pages of this volume,

All of the type-setting for Part Q (Ostra-
coda) of the T'reatise on Invertebrate Paleon-
tology had been completed before 1 learned
about the Russian volume concerned with
ostracodes, and therefore it has been possible
only to make changes in headings needed
to take account of priority in publication by
various Russian authors of some family-
group taxa in our Treatise that were being
designated as new. It is fortunate that
changes of this sort have been possible in
proof, for it avoids the need for corrections
in future. Also, it has been possible to in-
clude this supplement. My acknowledgment
of the kindness of Dr. WoLrcanc STrUVE,
Forschungs-Institut Senckenberg, Frankfurt
am-Main, and thanks to him are expressed
for loan of his copy of the Russian treatise
volume. Instructions for changes of our
proof and addition of this supplement could
then be sent by me from Europe to the
United States.

It should be noted that the USSR treatise
is restricted essentially to fossils known
from the Soviet Union, whereas ours un-
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dertakes to take account of the entire world.
Effort has been made to include both gen-
eric and higher-rank ostracode taxa re-
ported from the USSR in our Treatise but
omissions, incomplete records of eccurrence,
and even misinterpretations are possible in
view of dependence of T'reatise authors on
literature alone, with the added impediment
of language barriers.

The following summary of ostracode
taxonomic units found in the Russian
treatise is designed to focus attention on
differences between classification and no-
menclature given by our Soviet colleagues
and those adopted by contributors to our
Treatise. Tt is difficult to make comparisons
adequately in very limited space, particularly
as regards classificatory arrangement, and so
a reader must study this for himself, aided
by a few explanations. (1) Unless the name
of a taxon is '1LL0mpanicd by an annotation
(generally citing data given in the Russian
text), no significant L]1s:.rcpamy of recorded
author, date, type species, and the like is
noted between the USSR and our versions,
(2) Names of taxa adopted in the Russian
text that are lacking in ours (by omission
or rejection) are printed in boldface type,
generally followed by an explanation en-
closed by brackets. (3) Erroneously formed
names included in the Russian text are
printed in italics, those of family-group taxa
being in mpual letters. (4) (Jawﬁcqtory
placement of genera in sublamilies accord-
ing to Russian authors is ignored for pur-
poses of comparison with our Treatise, but
genera differently classified at the family
level are marked by a dagger (+). Family-
group taxa cited in the Russian systematic
arrangement are also indicated by a dagper
if they differ in placement with respect to
next higher-rank taxa (e.g., tKirkbyidae,
which is assigned to Drepancllacea by Rus-
sian authors but classified in Kirkbyacea in
our Treatise).

Classification of Ostracoda in USSR Treatise

Palacocopida (By A. F. Abushik, A. 1. Neckaja,
E. N. Palenova, & 1. E. Zanina)
Leperditiida Poxory¥, 1953 (suborder) [=Leper-
diticopida] (By Abushik, Polenova, & Zanina)
|Leperditacea [recte Leperditiacea] Jones, 1856
(superfam.) (By Abushik, Polenova, & Zanina)
Leperdinidae
Leperditiinae Joxgs, 1856

0423

Leperditia; Briartina; Kiaeria GLEBOWSKA]A,
1949 [*Leperditia  kiaeri GLEROWSKATA,
194971 Schrenckia, Sibiritia. Non-USSR:
Heterochilina.

Herrmannininae Asusmk, 1960 (USSR Trea-
tise) [recte 1957, p. 237

Hermannina [=Hermannella]; Eoleperditia;
Milleritia [recte Moelleritia | ; {Paenaequina.
Naon-USSR: Anisochilina; Chevroleperditia,
Possibly assignable here: 1Cambria Neck-
ata & V. Ivanowva, 1956,

Isochilinidae Swartz, 1949 [nom. transl. Asu-
siig, 1960 (USSR Treatise) (ex Isochilininae
Swanrz, 1949)

Isochilina; 1Gibberella; Hogmaochilina, Non-
USSR: Teichochilina; Dihogmochilina; +Saf-
fordellina [=+Saffordella Urricn & DBass-

LER, 1923]. Probably assignable here: Holte-
dahlites [=Holtedahlina SoLre, 1935].

| Aparchitacea [nom. fransl, Swanrz, 1945 (ex
Aparchitidae Jones, 1901] (By Polenova)
Aparchitidae [=Leperditellidae Urricn & Bass-

LER, 1906]

Aparchites;  tAparchitella; A parchitellina;
Cocloenellina Porevova, 1952 [*C. parva);
TConchoprimites; 1Conchoprimitia; Ginella
V, Ivawova, 1960 (USSR ‘Treatise) [pro
TPinella V. Tvaxova, 1955 (non STEPHEN-
son, 19417 | [*Pinella tenuisping V. Ivanova,
1955]; fLeperditella [ =1|Punctaparchites];

Macronotella; I Micrococlonella;  FParapar-
chites]: fParaschmideella; | Pseudoparapar-
chites; 1Schmideella; 1Zaborovia, Non-USSR:
tArdmorea;  1Paraparchitella; 4 Proparapar-
chites. Probably in addition: |Bertillonella;
FBonneprimites; tCoeloenella [recte Coclon-
clla]; Cyathus; tMicroparaparchites,

FAechminidae

Aechmina, MNon-USSR: Aechminaria; Parae-
chmina; Sigvnus., Probably assignable here:
tLeightonella.

Graviidae Povenova, 1952

IGravia:  tBoudekites  [recte  Boucekites|;
IMonoceratellay TPFbylites { Prbylites) [recte
Pribylites] [=Gravia (Russia) Porenova,
1952]; WP, (Parapfibylites) [recte P. (Para-

pribylites) ] ; f8aceelatia | =1Sphenocibysis];
18elebratina. Non-USSR: | Coryellina. Prob-
ably assignable here: {Acronotella [=1?Ac-
rotonella];  4Ceratocypris;  |Pinnatulites;
+Tricornina.

Beyrichiida Pokorn{, 1954 [=Beyrichicopina -+
Kloedenellocopina] (By A. I. Neckaja, E. N.
Polenova, I E. Zanina, & V. §, Zaspclova)
Beyrichiacea Jongs, 1954 [ Matthew, 1886]
{Primitiidae UrricH & Bassirr, 1923
+Primitiinae ULricn & BassLer, 1923

+Primitia; +Bromidella; {Chilobolbina; tHap-
loprimitia,

{Eurychilininae [see Eurychilinidae]
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{Eurychilina:  {Coelochilina; |Laccochilina;
Mirochilina; +0pickella [sic| [recte Oepik-
ella]. Non-USSR: +Apatochilina; Platy-
bolbina [=1Platychilina|. Probably assign-
able here: tNovakina; +Trubinella [ =Hip-
pal.

fEuprimitiinae HEssLanD, 1949

{Euprimitia; TEuprimites; +Hallana; | Lacco-
primitia; | Primitiella; | Punctoprimitia.
Non-USSR: ‘+Halliella; |Pyxiprimitia. Prob-
ably assignable here: {Hlubocepina; | Pseu-
doleperditia.

| Primitiopsidae

Primitiopsis; Clarafabella |recte Clavofabella];

Primitiopsella PoLexova, 1960 (USSR Trea-
tise) [pro Leperditellina Porrzowa, 1955
(sron Nuckaya, 1955)]. Non-USSR: Amyg-

dalella; Leioevamus; Sulcicuneus. Probably

assignable here: Limbinaria.
{Tetradellidae
Tetradellinae Swartz, 1936

Tetradella;  1Ctenobolbina;  4Ctenonotella;
Fidelitella V. Ivanova, 1960 (USSR Trea-
tise) [pro Trilobella V. Ivanova, 1955 (non
Woopwanrn, 1924}] [*Trilobella unica V.
Tvanova, 1955]: fHesslandella [=10Ordo-
vicia; fSigmobolbinal; | Opikiuvm  [recte
Oepikivm | [ =1Biflabellum]; Piretella
[ =|:Duhmbergia]; 1Polyceratella; |Pseu-
dostrepula;  1Quadrilobella;  +Rigidella;
[Steusloffia: tTallinella; ' Tetrada Neck-
ATA, 1960 (USSR Treatise) [Precte NECK-
a7a, 1958], Non-USSR: {Adelphobolbina.

| Ceratopsinae Neckaya, 1958

|Ceratopsis [ =1Kiesowia; 1 Sigmoopsis];
tAulacopsis;  fCtenoloculina;  Dilobella;
{Hollina; Ivaria Nrcraga, 1960 (USSR
Treatise) | *Glossopsis robusta HEssLaND,
19497 | [ =Glossopsis NEckaya, 1953 (non
Hesseano, 1949)]; 1 Ogmoopsis; +Winchel-
latia. Non-USSR: [Quadrjugator, Prob-
ably assignable here: |Bolbina; | Piretopsis;
TRakverella; Ullerella [=TUllia]; 1 Zygo-
bolboides.

Bassleratiidae

Non-USSR: Bassleratia; Bellornatia; | Opikatia

[recte Opikatia]; Raymondatia; Thomasatia.
Bevrichiidae  Jowes, 1854 [recte  MatTiEW,

1886

Beyrichiinae Jongs, 1854

Beyrichia;  Apatobolbina;  {Craspedobolbina;
Dibolbina. Non-USSR: {Balticella; Bolbi-
bollia.

Kloedeniinae Uvrnren & Bassuen, 1923

Kloedenia: Cornkloedenia; Kyammodes [recte
Kyamaodes | | Plethobolbina; Welleria, Non-
USSK: Lophokloedenia; Myomphalus; Wel-
leriopsis: Zyvgobeyrichia,

Zygobolbinae Uiricn & Bassuer [sce Zygobol-

bidae]

Crustacca—Ostracoda

Drepanellina. Non-USSR: +Zygobolba; 1Bon-
nemaia;  tMastigobolbina;  [Zygobolbina;
{Zygosella.

Treposellinae HenninesmoeN, 1954

Bolbiprimitia. Non-USSR: Hibbardia; Phly-
ctiscapha; Saccarchites; Treposella. Prob-
ably assignable here: Mesomphalus,

{1ollinidae [note exclusion of Hollina, which

15 classed 1n Tetradellidae! ]

Hollinella [ =Basslerina; Hollites]; Parabol-
bina; Tetrasacculus [ =Tterocodella; Work-
manella]. Non-USSR: Abditoloculina; Bi-
sacealus; Falsipollex; Proplectrum; Rupui-
velum:  Subligaculum;  Triemilomatella,
Probably assignable here: Janischewskya.

Drepanellacea Urrica & Bassier, 1923 [nom.
transl. PoLenova & Zanina, 1960 (USSR Trea-
tise) (ex Drepanellidae Urmicn & Bassier,
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Direpanellidae

Drepanellinac UrricH & Bassurr, 1923 [ =Neo-
drepanellinac ZaspeLova, 1952 |

Drepanella | =Drepanella]; | Bicornellina:
{ Limbatula; Neodrepanclla; Tetracornella.
Non-USRR: fAechminella  [={1Mamm-
vides]; 1Crescentlla; +Parenthatia, +Parul-
richia; Scofieldia. Probably assignable here:
| Bicornella.

Nodellinae Zasprrova, 1952

Nodella:  Acantonodella;  1Pseudonodella;
ISchweyerina; Subtella. Non-USSR: {Lind-
sayellay  TWaldronites  [pro 1 Cornulina].
Probably assignable here:  {Balantoides;
| Cornigella; tPolyzygia; 1 Pseudonodellina,

Bolliinae Boudex, 1936 [sec Bolliidae]

[Bollia; |Ulrichia. Non-USSR: JfJonesclla
[ =+Vogdesella]; TKavatia; Kinnekullea;
IMaratia; [ Melanella; 4 Pseudulrichia; 1Sig-
netopsis. Probably assignable here: {Jones-
ites; | =|Placentula] fParajonesites; |Rich-
ina; 1Boursella; tTetrastorthynx, +Tmemao-
lophus: 1 Xystinotus.,

| Kirkbyidae

Kirkbya: tAmphissites [=1{Scvtia; fAlban-
ella;  JKindlella];  +Editia;  tKellettina;
Knightina: Tenebrion, MNon-USSR: {Am-
phizona; TArcyzona; Aurikirkbya; Bril-
lius; Cardiniferella; +Chironiptrum; Cor-
onakirkbya; FRirkbyites; AMauryella;
4Reticestus; | Semipetasus; | Strepula. Prob-
ably assignable here: {Roundyella [=1Am-
phissella; |Scaberina]; [Svarogites.

[Youngicllidae

Youngiclla [=Youngia]; [Moorea: Moorites.

Non-USSR: Hardinia; | Kellettella.
Kloedenellacea
Kloedenellidae

Kloedenella [ =1Kloedenellina]:  Ihzygo-
pleuray  Eukloedenella; | #Prosopeionum.
Non-USSR: Neoklocdenella.
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Mennerellidae Porevova, 1960 (USSR Treatise)
IMennerella; |Gipsella; |Semilukicella; Uch-

tovia,

Knoxidae Ecorov, 1930 |nom, transl. Povk-
vova, [960 (USSR Treatise) (ex Knoxinae
Econov, 1950) ] [Invalid because family con-
tains no nominal type penus from which
name could be derived (see Bevrichiopsidae). |
ICarboprimitia;  +Chesterella; [Evanoyia;

FKirkbyina; tKnoxiella; tKnoxites; |Mar-
mma;  tMilanovskya;  +Plavskella.  Non-
USSR: 1Knoxina | =Lokius]|; |Beyrichiella
[=Svnaphe]; HGeffenina | =1Geflenites |;
fHastifaba;  {Lamarella;  fReversabella;
ISansabella | ={Persansabella), {Sargen-
tina, Probably assignable here: 1Oliganisus,

Perprimitiidae Econov, 1950 |nom. fransl. Pore-
nova, 1960 (USSR Treatise) (ex Perprimitii-
nac Eaorov, 1950) |
[Perprimitia; fJonesina [ =tCoryella; 1 Nufer-

ella]: IKloedenelliting; Mennerites. Non-
USSR; 1Geisina. Probably assignable here:
JLimnoprimitia.

Glyptopleuridae
Glyptopleura [ =Ceratopleurina; Glyptopleur-

ites; Idiomorpha; Idiomorphina|; | Beyrich-

TTambovia, Non-USSR: | Deloia;

[pre Denisonia]; Glyptop-

Mesoglvpha;

10]51s;
[ Denisonella
leurina; | Glyptopleuroides;
1¥enula.

Lichwinidae Posxer, 1950 [recte ?Lichviniidae]
[nom. transl. Porewova, 1960 (USSR Trea-
tise) (ex Lichwininac Posner, 1950)] [see
Lichviniidae]

Lichwinia |see Lichvinia]| Evlanella; Kalugia.
id.

Indivisiidae Ecorov, 1954 [nem, transd, PoLi-
Nova, 1960 (USSR Treatise) (ex Indivisiinae
Eaorov, 1954} ]

Indivisia Zasprvova, 1954 [*L indistincta];
IImenoindivisia Fcorov, 1959 [*1 wiadica]:
1Sulenindivisia,  Non-USSR:;  {Lochriella.
Probably assignable here: 1Ellipsella.

[ Buregiidae
Buregia.

1!

Myodocopida MCLier, 1894 [recre Sars, 1866
(By E. N. Polenova & 1. E. Zanina)
Myodocopa Sars, 1865 [sce Myodocopina] (By
Zanina)
Cypridinidae
Cypridina; +Cypridella; 1Cypridellina, Non-
USSR; ACyprella; 1Cypridinella; +Cypro-
sina; MCyprosis: tPalaeophilomedes; Philo-
medes  [=DBradycinetus]:  fRhombina;
TSulcuna.
Lntomaoconchidae
Entomoconchus;  Elpezoe | =Elpe]; fLeio-
ditia. Non-USSR: Checontonomus; 1Offa:
Oneotechmonus.
Haloeypridae [recte Halocyprididae |
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Conchoeciidace Sars, 1866

Cladocopa  Sanrs, 1865 [see Cladocopina| (Dy

Polenoya & Zanina)
Polycopidace

Polycope, Non-USSR: Polycopsis.
TEntomozoidae | =Entomididae )

Entomozoinae

Entomozoe [ =Entomis]: Franklinella; Rich-
terina;  Rhamboentomozoe.  Non-USSR:
Entoprimitia [recte  Entomoprimitia];
Pseudoentomozoe.

Bouciinge |recte Bouciinae)

Boudia [recte Boucia| [ =Basslerella Boudixk,
1936].

Podocopida (By N. P. Kashevarova, P. S. Lyubi-
maova, M. I Mandelstam, E, N. Polenova, G. F.
Schneider, & I E. Zanina)

Platycopa Sams, 1865 [see Platycopina] (By Man-
delstam & Polenova)
| Cavellinidae Ecorov, 1950 [nem. transl, Pove-

wova, 1960 (USSR Treatise) (ex Cavellininae

Ecorov, 1950) ]

Cavellina: +Donellina; Suleella | =Sansabell-
oides |; |Sulcocavellina; Timanella Ecoroy,
1950 [*T. typica]. Non-USSR: Birdsalella
[recte  Birdsallella]; Cavellinella; +Elles-
meria; Paracavellina: Platychilella [=Platy-
chilus].

| Barvehilinidae

Non-USSR: Barychilina; Endolophia; | Pachy-

domella; {Palaeocythera; Trypetera,
C}-‘thtl'n:]li(]nc

Cytherella;  Cytherelloides  [recte  Cytherell-
oidea |. Non-USSR; Staringia [ =Terquem-
ia]. Probably assignable here: Ankumia.

Podocopa Sars, 1865 [see Podocopina] (By Kashe-
varova, Lyubimova, Mandelstam, Polenova,
Schneider & Zanina)

Thlipsuridacea Jongs, 1869 [recte Thlipsuracea]
[ mom. transd, PoLExova & Zanina, 1960 (USSR
Treatise (ex Thlipsuridae Jones, 1869—recte
Urrich, 18947 ]

Thlipsuridae Jowes, 1869 [recte Unricn, 1894

Thlipsura [ =Craterellina]; Octonaria; +Polo-
niclla; Thrallella. Non-USSR: FEucraterel-
lina; Eustephanella [ =Eustephanus| ;
Hyphasmophora;  Octonariella;  Rothella;
Stibus;  Strepulites;  Thlipsurella;  Thlip-
surina;  Thlipsuroides; Thlipsuropsis. Pro-
bably assignable here:  Favulella; 4Pha-
nassymetria; TRanapeltis,

1Quasillindae [ =Graphiodactylidae]
1Bufina; tJanetina; Jenningsina [ =Quasillites;

Costatia; FSealptina; +Svantovites]. Non-
USSR:  Graphiodactyllis  |recte Graphia-
dactyllis] [ =Graphiodactylus;  Bassleria;
Eriella; +Savagellites (pro  Savagella)]:

tParabufina; {Paragraphylus, Probably as-
signable here: Allostracites [ =tAllostraca|;
Paracythere; Spinovina.
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{1Ropolonellidac
Non-USSR: Ropolonellus; +Euglyphella; Rud-
derina; Varis (recte Varix)., Probably as-
signable here: +Plagionephrodes.
THealdiacea Harvron, 1933 [nom. transl, Max-
pELsTAM, 1960 (USSR Treatise) (ex Healdidue
Harvron, 1933)] (By Kashevarova, Polenova,
& Zanina)
Healdiidae
Fealdia; Byvthocyprondea | =Punctomoseu | ;
Cribroconcha; tHealdianellas | Microcheilin-
ella | =tMicrachalus; 1Daleiella]: +Pon-
derodictya [ = 1Hamiltonella]; Robsoniella;
Waylandella. Non-USSR: |Alveus; {Cor-
vellites  [pro Corvellina|y fHealdiacypris;
Healdioides; Incisurella;
AMenocidina;  Phreatura:  AReversocypris;
Seminolites; [ Tetratvlus, Probably assign-
able  here: +Carbonita  [pro Carboma
[ =t?Hilbolduna|.
| Darwinulidae
Darwinula | =Darwinella; Cyprione; Poly-
cheles:  #Suchonellina]:  Darwinulondes;
fSuchonella,  Probably  assignable  here:
TPruvostina: | Whipplella,
TScromculidae
Scrobicula,

|'Lucasella:

Bairdiacen (By Polenova & Zanina)
Bairdindae | =Nesideidae
Batrdia [ =Nesidea: Bairdiacypris]: Acratia:
Acratina; Acratinella; Actuaria; Bairdian-
ella; Bairdoppilata; +Basslerella; | Burlella:
| Celechovites:  Fabalicypris, FlFamenclla;
IMossolovella [ =Ellesmerina: | Silenites;
tSreuslofhna; Non-USSRE;
FaArtifactella; Bairdiolites; 1 Bardites; +Cam-
denidea;  Ceratobairdia;  TCondracypris;
FElpinella; [Harltonella;  +Hastacypris:
IHaworthina;  {Shidelerites;  1Tubulibair-
dia. Probably assignable here;  Bairdio-
cvpris; TMacrocypris.

Trichelina.

Beecherellidae

Beecherellay 1R rausella: fRayella [ pro Bassler-
ites |, Non-USSR:  Acanthoscapha; | Co-
operatia [ pro Cooperia ], Probably assign-
able here: {Janusella; Ulrichella.

Volganellacea Mavoersrant, 1956 [nom. transl,
Manprrsran, 1960 (USSR Treatise) [recte
Fastevarova, 1938, po 337) (ex Volganellidae
Manoresran,  1956]  (By  Mandelstam &
Schnetder)

Volganellidae Maxperstanm, 1956
I Valgranella.

I Placideidae
Placidea.

Cyprageas SYLvesTER-Braprey, 1949 [=Cyprida-
cea Dana, 1849]  [reete Cypridacea  DBaird,
1845] (By Lyubimova, Mandelstam & Schnei-
der)

Cypridae |recte Cyprididae]

Pontocyprinae  [recte Pontocypridinac]  [see
Pontocyorididae |
[Pontocypris [ =Erythrocypris|; {Bythe-
cypris; tParacypris; Pontocyprella;  Pro-
PONLOCYPris.
Aglaiocyprinae Scunpipin, 1960 [recte Aglaio-
evpridinae] (USSR Treatise)
[ Aglatocypris [ =tAglaia)
Argilloeciinae Manvrrsran, 1960 (USSR Trea-
tise )
tArgilloecia  [=1Argillaecin; AProtargilloc-
cia]. Non-USSR: {Bosquetia.
Disopontocyprinae |recte Disopontocypridinae)
Disopontocypris: Amplocypris [ =t Thamino-
cvpris|, TBakunella; Caspiocypris; Caspiolla
Manperstan, 1960 (USSR Treausc) |pro
Caspiella Maxpersram, 1956 (non Tinere,
1928)]; +Caspiollina; fLiventalina; Ponto-
niclla Manpevstam, 1960 (USSR Treatise)
| pro Pontonella Maxpersras, 1956 (xon
ITrLLer, 1856) ] Rectocypris, Reginacypris
Scunuer, 1960 (USSR Treatse) | *Cy-
therina abeissa Reuss, 1850 ].
ACyprudeinae | =Rostrocypringe (recte Rostro-
cypridinae) | [ See Tlyocyprididae]
1Cypridea | =1Cytherides (partim); +Pscu-
docypridina;  FCyamocypris; I Morinina;
TLangtonia;  FParacypridea;  AUlwellia];
1Cyprideamorphella; FHvocyprimorphag
JLimnocypridea; Mongalianella,
Hyocyprinae |recte llyvocypridinac| |see Ilvo-
cvprididae

Hlvocypris [ =1lvocyprella]:  1Orgoilvo-
Ccypris.

Cyelocyprinae  [recte Cyclocypridinae]|  [see
Cyclocyprididae]
1Cyclocypris;  ACypria;  Exuocypris.  Non-

USSR: +Cvclocypria; 1Cytherites; | Physo-
cyprin,

Lineocyprinae Scunemer, 1960 (USSR Trea-
tise) [recte Lincocypridinac]

I Lineocypris; TFergania,
Clinocyprinae ManpeLstan, 1960 (USSR Trea-
tise) |recte Clinocypridinae]
[Clinocypris: +Subulacypris.
Candoninae
Candona;  [Candoniella;  Cryptocandona.
Non-USSR: Candonella; Candanopsis; +Eu-
candona;  FNannocandona;  FParacypria;
[Pontoparta;  [Pseudocandona; | Riocypris:
FTyphlocypris.

Paracandoninae Scunemer, 1960 (USSR Trea-
tise)

TParacandona.

Encvpringe Sars, 1925 [nom. trand. Senner-
per, 1960 (USSR Treatise) (ex Lucyprides
Sars, 1925)] [recte Bucypridinae] | Note
that if Cyprididae is divided into subfamilies,
one of these must be Cypridinae, and
this subfamily must include Cypris; there-
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fore, "“Eucyprinac” of USSR Treatise 15 1n-

valid. ]
Fucypris | =Microcypris]; Cypris | =1{Cy-
prisia]: Dolerocypris: Lyvcopterocypris;

Paraeucypris; Pscudocucypris,

Mediocyprinae Scuvemner, 1960 (USSR Trea-
tise) |recte Mediocypridinae |

Mediocypris, Non-USSR: Amphicypris; Cypri-
concha; Strandesia.

Herpetocyprinae Scuwemner, 1960 (USSR Trea-
tise) | =Herpetocypridinae  Kavirsany,
1900 [If this subfamily 1s recognized, its
validd name is that Arst published by Kavr-
MANN |

Herpetocypris | =Erpetocypris|; Prionocypris;
Stenocypria. Non-USSR: Arcocypris |recte
Acocypris]; Astenocypris | =Leptocypris|;
llvodromus; Isocypris; Megalocypris: Stena-
CYPris.

Cyprinae |recte Cypridinac| [Sec note given
with Eucyprinae, to which USSR Treatise as-
signs Cypris, |

Cypricercus;  1Cyprois; Kassinina  Mawper-
stant, 1960 [pro Kassinia MANDELSTAM,
1956 (#on Khabakov, 1937)]; Ussurio-
cvpris. Non-USSR: Candonocypris; Clilam-
idotheea [recte Chlamydotheca ]

Cyprinotinae  Broxstean, 1947 [nom, transd,
Scuweer, 1960 (USSR Treatise) (ex Cy-
prinotini Bronstems, 1947) |
Cyprinotus [ =Cypridonotus;  Hemicypris|;
Dogelinella; Hemicyprinotus: Paracyprino-
tus, MNon-USSR: Heterocypris,

Baturinellinae Scunemer, 1960 (USSR Trea-
tise)

Baturinella.

Herpetocyprellinae  Browstein, 1947 [nom.
tramsl. Scuwemer, 1960 (USSR Treatise)
{ex Herpetocyprellini Browsteiy, 1947)]
Herpetocyprella. Non-USSR: ' Tuberocypris;
+Tuberocyproides.

Cypridopsinae
Cypridopsis | =Pionacypris:  Proteocypris|;
Potamaocypris [ =Paracyprnidopsis|; Zonao-
cypris.  Non-USSR: Cypretta;  Cypridop-
sella; Cyprilla; Oncocypria; Pseudocypretea.

Advenocyprinae Scuveiner, 1960 (USSR Trea-
tise) [recte Advenocypridinae]

Advenocypris.

Cytheracea (By Kashevarova, Mandelstam, &

Schneider)

Permianidae
Permiana,

Cytheridae

Tomiellinae [see Tomiellidae |
+Tomiella; T Kemeroviana; +Tomiellina.

Sinusuellinae [see Sinusuellidae
+Sinusuella.

Iniellinae ManpeLsTan, 1960 (USSR Treatise)
| Iniella; 1Suriekovella.

Speluncellinae Scunemer, 1960 (USSR Trea-
tise)

FSpeluncella; t1Gemmanella: fPulvella.

Glorianellinae Scuweiper, 1960 (USSR Trea-
tise)

IGlorianella; 4Renngartenella.

Cytherissinellinac  Scuvemer, 1960 (USSR

Treatise)  [sce  Cytherissinellidae | [reecte
KasHeEvarova, 1958]
{Cytherissinella; | Lutkevichinella: |'Triassin-
ella.

Schulerideinae Mawprrsran, 1960 (USSR
Treatse) [recte 1959, p. 472]

fSchuleridea [ =1Paraschuleridea;  +Aequa-
cytheridea|; +Apatocythere [ =1Habrocy-
there]. Non-USSR: {Dordoniella; 1Palaco-
mensmirabilia.

Cuncocytherinae  Manprrstan, 1960 (USSR
Treatise) [see Cytherideidac |

1Cuncocythere; T Archeocuncocythere.

Pyrocytherideinae Mawprrstan, 1960 (USSR
Treatise)

1Pyrocytheridea

Timiriaseviinae Manorrstanm, 1960 (USSR

Treatise) [recte, 1959, p, 471

TTimiriasevia; [Bronsteiniana; +Theriosynoe-
cum [ =[Gomphocythere:  {Morrisonia |,
Non-USSR: |Metacypris. Probably assign-
able here: TEmphasia.

Palacocytherideinae Manprrsran, 1960 (USSR
Treatise)

Palacocytherideides ManpersTan, 1960 (USSR
Treatise)
tPalacocytheridea;  {Hutsonia;  [Klieana;
I'Loonevella; tPalacocytheridella: | Procy-
theridea; [Rubracea,
Camptocytherides Manpristan, 1960 (USSR
Treatise)
Camptocythere; | Aparchitaeythere; +Mandel-
stamia; TSemicyvtheridea,

Eucytherinae [see Cytherideidae |
[Fucythere; 4Cytherissa [ =1 Alexandrella
+Rotundracythere.

Krithinae Mawpersran, 1960 (USSR Treatise)
[see Cytherideidae] |recte MavpersTam in
Bumkan, [958

TErithe =flyobates;  FParacytherideis];
TSuzinia. Non-USSR: Pscudokrithe, Prob-
ably assignable here: |Hemikrithe,

Pontocytherinae  Mawprrstanm, 1960 (USSR
Treatise)

tPontocythere [ =+Cytherideis [ partim )
IHemicytheridels; | Neocytherideis; |Sah-
ma]. Probably assignable here: A Copitus
[recte Copytus].

Mediocytherideisinae MaxprLsTan, 1960 (USSR

Treatise) [recte Mediocytherideidinae |
TMediocytherideis.
Leptocytherinae [see Leptocytheridae |
Leptacythere | =1Leptocythera] |Callistocy-
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there.  Probably assignable here: +Ento-
cvthere.

Limnocytherinae [ =Limnicytherinae]  [sec
Limnocytheridae]

{Limnocythere [ =1Limnicythere; {Leuco-
eythere]. Non-USSR: 1Gomphocythere.
Procytheropterinae Manprrstam, 1960 (USSR

Treatise)
| Procytheropteran; f-Paenula.
Dolocytherideinae ManpersTan, 1960 (USSR
Treatise)
{Dolocytheridea; Aenigma Kuznersova, 1956;
+Asciocythere.
Clithrocytherideinae ManpeLsTAM, 1960 (USSR
Treatise) [recte 1959, p. 460]
| Clithrocytheridea [ =+1Heterocyprideis];
{Pseudocytheridea; fRuttenella. Non-USSR:
| Perissocytheridea.
Cytherideinae [see Cytherideidae]
{Cytheridea [=1Haplocytheridea; {Leptocy-
theridea; {Phractocytheridea]; |Cyprideis
[ =1tAnomocytheridea; Amonocythere;
{Paracyprideis|. Non-USSR: {Aulocytheri-
dea; 1Eucytheridea; 1Toulminia. Probably
assignable here: {Hemicytheridea,
Macrodentinae Manperstam, 1960 (USSR
Treatise) [Invalid because subfamily con-
tains no naminal genus from which name
could be derived. |
+Macrodentina; +Amphicythere; {Exophthal-
moeythere;  Oligocythereis. Non-USSR:
Y Acantocythere [recte tAcanthocythere];
{Dictyocythere.
Trachyleberinae |recte Trachyleberidinae] [see
Trachyleberididae |
Trachyleberides Manperstam, 1960 (USSR
Treatise [recte Trachyleberidides Svives-
rEr-Braprey, 1948 (nom. trans, ManpeL-
sTam, 1960)]
| Trachyleberis | =1Actinocythereis; TAnticy-
thereis; tArchicythereis (partim ); tAurila;
{Bradleya; {Echinocythereis; {Hemicy-
theria; +Leguminocythereis;  Orionina;
1Pseudocythereis; +Rectotrachyleberis;
FTrachyleberidea; |Trachyleberina; +Tri-
ginglymus; Tyrrhenocythere]  {Brachy-
cthere  [={Digmopteron]  {Cythereis
[=tCativella; tNavecythere;  HPlaty-
cythereis ( partim ) ]; +Digmocythere. Non-
USSR:  |Hirsutocythere;  fLeniocythere;
{Occultacythere; |Protobuntonia; tSpongi-
cythere.
Hemicytherides Manprrstan, 1960 (USSR
Treatise) [see Hemicytheridae]
+Hemicythere[ =tElofsonella;  {Eucythereis;
{Heterocythereis; fParacythereis; tProcy-
thereis|. Non-USSR: Hermanites [pro
Hermania|.
Pterygocytherides Manperstanm, 1960 (USSR
Treatise) [recte Pterygocythereidides ]
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+Pterygocythereis [ =tAlatacythere; -tArchi-
cythereis (partim)]; tCaudites [=tIsocy-
thereis; | Platyeythereis (partim)]; +Quad-
racythere; fPuriana [=tCarinocythereis;
{Favella]. Probably assignable here: |Cli-
macoidea; {Howella.

Schizocytherides ManpeLstanm, 1960 (USSR
Treatisc)
+Schizocythere; Cnestocythere; tGubkiniella;
Pajenborchella.

Cytherinae [see Cytheridae]

Cythere [=Hirschmannia]; |Urocythereis.
Probably assignable here: fArcacythere;
Nereina.

Cytheromorphinae ManpeLsranm, 1960 (USSR
Treatise)

tCytheromorpha.

Loxoconchinae [see Loxoconchidae]

tLoxoconcha [=tNormania]; tLoxoconch-
ella; Loxoella Kuznersova, 1956 [*L. in-
violata]. Non-USSR: ftPseudoloxoconcha.
Probably assignable here; Loxocythere.

Protocytherinae  ManperstaM, 1960 (USSR
Treatise) [recte Protocytheringe LYUBIMOVA
in Lyuemmova & Krmaeparova, 1955]

{Protocythere; fPosteroprotocythere; Procy-
therettina; Pseudoperissocytheridea Max-
peLsTAM, 1960 (USSR Treatise) [*Proto-
cythere crassula ManprLsTan, 1947

Cytherettinac [see Cytherettidae]

+Cytheretta [=tAcuticythereis; tBasslerella;
Basslerites;  tBuntonia;  tCampylocythere;
+Cylindrus;  tCytherettina;  tJavanella;
+Paracytheretta; Pellucistama (sic) [=1Pel-
lucistoma]; 1Prionocytheretta; +Pseudocy-
theretta;  {Pyricythereis].  Non - USSR:
tMonsmirabilia.

Sigilliuminae ManpsLsTan, 1960 (USSR Trea-
tise) [recte Sigilliinac]

Sigillium Kuznersova, 1960 (USSR Treatise)
[*S. procerum].

Faluniinac MaxpeLsTam, 1960 (USSR Treatise)

+Falunia; fTaxodiella. Non-USSR: ftTanclla;
1Thalmannia.

Progonocytherinae [see Progonocytheridac]

tProgonocythere [ =tLophocythere]; tJuve-
nix; tPavloviella; +Trochinius [ =+Trochis-
cus]; +Vicinia.

Paracytherideinae ManpeLstanm, 1960 (USSR
Treatise) [recte 1959, p. 477]

{Paracytheridea.

Pleurocytherinac  Manpeistam, 1960 (USSR

Treatise)

{Pleurocythere; tAnnosacythere; +Naviculina;
1Orthonotacythere.

Parataxodontinac Manpestanm, 1960 (USSR
Treatise)

+Parataxodonta.

Focytheropterinae Mawperstanm, 1960 (USSR
Treatise) [recte 1959, p. 474]
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{Eocytheropteron | =1Budia]
Cytherurinae [see Cytheruridae]
1Cytherura | =Tetracytherura]; +Cytherurina.
Non-USSR: 1 Pseudacytherura.
Xenocytherinae ManpeLsTan, 1960 (USSR
Treatise)
+Xenocythere,
Cytheropterinae Hanar, 1957
1Cytheropteron [ =tAversovalva; {Kangar-
ina]; Brachycytheropteron KuznETsova,
1960 (USSR) Treatise) |*Cytheropteron bi-
cornutum ALEXanDeR, 1933]; <Cytherop-
terina;  tEucytherura;  +Hemicytherura;
{Paijenborchellina; 1Segmina.
Kestoleberinae  [recte  Xestoleberidinae]  [see
Xestoleberididae |
tXestoleberis, Non-USSR: ‘Linocheles; |Mi-
crocytherura; {Microxestoleberis. Probably
assignable here: TAtjehella; Cushmanoidea
[recte  +Cushmanidea); 4Ovocytheridea;
+8cabriculocypris.
Paradoxostomidae [recte Paradoxostomatidae]
Paradoxostominae [recte Paradoxostomatinae]
{Paradoxostoma; 1Cytherois; ‘|Paracytherois;
+Sclerochilus.  Non-USSR: |Cytheroma;
{Paracythere; fParacytheroma,
Pseudocytherinae  Scunemer, 1960 (USSR
Treatise)

fPseudocythere; tJonesia | =1Macrocythere].
Non-USSR: 1 Xiphichilus.
Bythocytherinae [see Bythocytheridae]
1+Bythocythere;  tBythoceratina; 4 Bythocy-
theremorpha [ ={Monoceratina ALEXANDER,
1934]; {Cytheralison; {Miracythere. Non-
USSR: +Luvula; +Macrocytherina.
Incertae Sedis
Altha; Ampuloides; Discoidella; | Monoceratina
Roru, 1928; Rectella; {Samarella; Serenida;
1Voronina. Non-USSR: fAlanella; fAurigerites;
Bernix; +Berounella; {Bideirella; Budnianella;
Dicranella; tDoraclatum; {Eoconchoecia; Gol-
condella; +Hesperidella; {Hypotetragona; 1Karl-
steinella; {Kegelites [ =Girtyites]; ‘Kirkbyclla;
tKirkbyellina; +Milleratia; tMiltonella; Moore-
ina; ftMurrayina; Nanopsis; Nezamyslia; |Para-
healdia; {Placentella; Pseudophanasymmetria;
Pyxion; {Sanmolus; Tetrasulcata; | Tribolbina
[=?Beyrichiana]; Unicornites; 1Verrucosella;
Vitavina; +Waldeckella.
Unrecognizable
Antitomis; Binodella; 1Bolbozoe; Bursulella;
tCarbinobolbina;  Ctenentoma;  +Cyrtocypris;
1Gillina; tGlossomorphites  [pro Glossopsis|;
tKuleschowkia; Ladella  [recte {Laddella];
Letoprimitia; Macrocyproides; +Neobeyrichiop-
sis;  Pulvillites;  Quadricollina;  1Senescella;
+Warthinia.

EDITORIAL NOTE

After the completion of typesetting for
the Treatise volume on Ostracoda, Dr.
W. D. Isx Rovree, University of Birming-
ham (England), who has been working at
Harvard University to prepare descriptions
of phyllomrid and other crustaceans for
publication in the Treatise, raised a question
about possible disagreement in classification
of some genera considered by him to belong
in the area of his assignment. Especially,
this might relate to forms included by other
workers in Ostracoda or Branchiopoda, or
classed as nomina dubia.

Examination has shown that four nomi-
nal genera included in Part Q are claimed
by Dr. RovLre to belong among phyllocarids,
rather than among ostracodes. These are
Aristozoe Barranok, 1868 (p. 0109), Calli-
z0¢ Barranpe, 1872 (p. 0412), D:tkymcar!s
Portrock, 1843 (p. 0413), and Orozoe
Barranox, 1872 (p. 0414); the first-men-
tioned is here classed in the [sochilinidae
and the other three as nomina dubia.

[n the opinion of Dr. RovrE, Dithyrocaris
is without doubt a phyllocarid, Callizoe is
almost surely so, but Aristozoe and Orozoe
are more douhtfully classed with the phyllo-
carids. He states: “It is clear from Pori-
Lock, 1843 (p. 313), that ScouLer is respon-
sible for the name Dithyrocaris, and ade-
quate ‘indication’ of the homonymic genus
Argas was provided by Scourer, if only be-
cause the specimen was well illustrated by
Scovrer’s 1835 paper (hg. 3).” Rovre’s
study has led to submittal of revised nomen-
clatural data concerning Dithyrocaris, as
follows.

Dithyrocaris Scoursr in Portrock, 1843 (p. 313)

| pro Argas Scouvew, 1835 (mon Latreiiie, 1795,
nec Oken, 1815) | [*drgas testudinens Scourem,
I835: SD Van SvraeLevy & Scinurz, 1934
[=Dathyrocarns M'Coy, 1842 (nom. nnd.);
Rhachura Scupprr, 1878; Argus Packanp, 1879
(mom. null.); Rachura Harn & Crarke, 888
{nom. null. ).

R. C. Moore
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Names included in the following index are classified typographically as follows: (1)
Roman capital letters are used for suprafamilial taxonomic units which are recognized as
valid in classification; (2) italic capital letters are employed for suprafamilial categories
which are considered to be junior synonyms of valid names; (3) morphological terms and
generic family names accepted as valid are printed in roman type; and (4) generic and
family names classed as invalid, including junior homonyms and synonyms, are printed
in italics. Page numbers printed in boldface type as (Q234) indicate the location of
systematic descriptions or definitions of morphological terms.

Abditoloculina, Q37, Q43, Q55,
Q135, Q424

Absonocytheropteron, Q344

Abursus, Q383

abvelar, Q42

Acanthobolbina, Q135, Q194

Acanthobus, Q309

Acanthocypris, Q227

Acanthocythere, Q36, Q326,
Q428

Acanthodella, Q125

Acanthopus, Q309

Acanthoscapha, Q207, Q426

Acantonodella, Q125, (424

Acantocythere, Q428

accommodation groove, Q47

Acocypris, Q213, Q427

Acratia, Q203, Q426

Acratina, Q203, Q426

Acratinella, Q202, Q426

Acronotella, Q259, (423

Acronotellidae, Q76, Q77, Q78,
097, Q259

Acrossula, Q406

Acrotenella, Q259, Q423

Aectinochitina, Q142

Actinocythercis, Q334, Q428

Actinoseta, Q421

Actuaria, Q204, Q426

Acuticythereis, Q307, Q428

adanterior, Q47

adductor muscle scar, Q17, Q29,
Q44, Q47

Adelphobolbina, Q135, (424

adhesive strip, Q47

adjustor muscles, Q17

adont, Q31, Q47

adplenate, Q47

adposterior, Q47

advelar, ()42

Advenocypridinae, Q427

Advenocyprinage, Q427

Advenocyoris, Q213, (0427

adventive pore canal, Q47

adventral, (323, Q47

Acchmina, Q26, Q84, Q123,
Q127, 0423

Acchminaria, Q84, Q127, Q423

Aechminella, Q125, Q424

Aechminellidae, Q93, Q125

Aechminidae, Q76, QB84, QU3,

0127, Q423
Aechmininae, Q77, Q78, Q127
Aenigma, Q428

Aequacytheridea, 284, Q427
Afrocypris, Q213
Afrocythere, Q309
Aglaia, Q245, Q426
Aglaiella, Q245
Aglaiocypridinge, Q426
Aglaioeyprinae, Q426
Aglaiocypris, Q245, Q126
ala, Q47
Alanella, Q207, Q429
Alanellidae, Q77, Q78, Q207
alar process, Q47
Alatacythere, 37, Q49, Q50,
0260, 0428
alate extension, Q47
Albanella, Q165, Q424
ALEXANDER, ()2
Alexandrella, Q290, Q427
Allostraca, Q412, Q425
Allostracites, Q374, Q425
Alternochelata, Q421
Altha, 0383, 0429
Aluta, Q102
Alvens, Q369, Q426
Ambocythere, Q335
Amonocythere, Q273, Q428
Amphicypris, Q217, Q427
Amphicythere, Q262, (0128
Amphicytherura, Q37, (50,
Q331
amphidont, 20, Q31, Q36, Q47
Amphissella, Q168, (424
Amphissites, Q21. Q23, 053,
Q80,Q165, (3424
Amphissitidae, Q93, Q164
Amphizona, 80, Q167, Q424
amplete, 022, Q48
Amplocypris, Q213, 0426
Ampuloides, Q407, Q429
Amygalella, Q177, (24
Amygdalella, Q177
Anchistrocheles, Q384
Anisochilina, Q106, (423
Ankumia, Q383, Q425
Annosacythere, Q330, 0428
Anomocytheridea, Q273, Q428
antennae, Q3. Q3
antennal muscle scar, Q48
antennules, 3, Q5
anterior, (343, Q48
anterior area, Q48
anterior cardinal angle, Q48
anterior corner, Q48
anterior hinge area, Q48

anterior horn, Q48

anterior lobe, Q48

anterior longitudinal point, Q48

anterior margin, Q48

anterior sulcus, Q48

anterior view, Q48

anterodorsal angle, Q48

anterodorsal area, Q48

anteromedian arca, Q48

anteroventral arca, Q48

anteroventral depression, Q48

Antibythocypris, Q203

Anticythereis, Q336, Q428

antimerodont, 36, Q48

Antiparaparchites, 194, Q423

antiplenate, Q48

Antitomis, Q412, (429

Aparchitella, Q188, Q423

Aparchitellina, Q412, Q423

Aparchites, Q84, Q171, Q423

Aparchitacea, Q423

Aparchitidae, Q76, Q77, Q7S
085, QY3, Q170, 0423

Aparchitinae, Q75, Q111

Aparchitacythere, Q290, Q427

Apatobolbina, Q33, 0355, Q84,
Ql12, Q424

Apatochilina, Q142, Q424

Apatocythere, Q262, (0427

Aphelocythere, Q328

apical list, Q48

Arcacythere, Q318, Q428

ARCHAEOCOPIDA, 02, Q7S
081,092, 0100, Q101

ARCHAEOSTRACA, (3101

Archeocuneocythere, Q284, Q427

Archicandona, Q238

Archiconchoecia, Q405

Archicythercis, Q80, Q336, (0428

Arcocypris, Q427

Arcuaria, Q407

Arcyzona, Q166, (0424

Arcyzonidae, Q93, Q166

Ardmorea, (3194, (423

area, Q48

Argillaecia, (247, Q426

Argilloecia, Q247, Q426

Argilloeciinae, (246

Aristozoe, Q109,Q429

Artifactella, Q384, Q426

Arunella, Q235

Asciocythere, Q273, Q428

Aspidoconcha, Q345

Astenocypris, Q213, Q427



Asterope, Q402

Asteropidae, Q402
Asteropina, Q402
Asteropteron, Q402
Atchella, Q345, Q429
Aulacopsis, Q42, Q156, Q424
Aulocytheridea, Q290, (0428
Aurigerites, Q375, Q429
Aurikirkbya, Q46, Q164, Q424
Aurila, Q302, Q428

Aunris, Q302

Aversovalva, Q292, Q429
axis, Q48

Azygocypridina, Q398

Bairdia, Q22, Q28, Q29, Q46,
Q59, Q73, Q75, Q302, Q426

Bairdiacea, Q29, Q79, Q88, QY7,
Q201, 0359, Q426

Bairdiacypris, Q204, Q426

Bairdianella, Q205, Q426

Bairdiidae, Q11, Q18, Q34, Q76,
Q78, Q86, Q97, Q201, 0364,
Q426

Bairdiocyprididae, Q98, Q364

Bairdiocypris, Q204, Q365, Q426

Bairdiolites, Q205, Q426

Bairdites, Q365, Q426

Bairdoppilata, Q205, Q426

Bakunella, Q247, Q426

Balantoides, Q126, Q424

Ballardina, Q135, Q407

Balticella, Q407, Q424

Baltonotella, Q171

Barychilina, Q367, Q425

Barychilinidae, Q75, Q76, Q78,
QY8, Q367, Q425

basal selvage, Q48

basis, Q5

BassLer, Q2, Q38, Q39, Q68,
Q75, Q76, Q100, Q101, Q111

Bassleratia, Q140, Q424

Bassleratidae, Q93, Q112, Q140,
0424

Basileratiinae, 77, Q78, Q140

Basslerella, Q273, Q426

Basslerella, Q307, Q390, Q425,
Q428

Bassleria, Q375, Q425

Basslerina, Q137, Q424

Basslerites, Q307, 426, Q428

Basslerites, Q273, Q307, Q372

Bathocythere, Q268

Battus, Q74

Barrinella, Q213, Q427

Baturinellinae, Q427

beak, Q48

Beecherella, Q207, Q426

Beecherellidae, Q75, Q76, Q78,
097, Q207, Q426

Bekena, Q365

Bellornatia, Q140, Q424

REnson, Q59

Bernix, Q412, Q429

Berounella, Q260, (429

Berounellidae, Q97, Q260

Bertillonella, Q389, Q423

Beyrichacea, Q76, 423

Index

Beyrichia, Q24, Q34, Q37, Q39,
040, Q41, 046, 048, 049,
Q51, 053, Q75, Q80, O8I,
Q84, Q110, Q112, Q424

Beyrichia, Q112

Beyrichiacea, Q44, Q45, Q47,
Q75, Q76, Q77, Q79, Q80,
Q83, Q84, QU3, Q102, G112

Beyrichiana, Q125, Q429

BEYRICHICOPINA, Q83, Q84,
Q86, QY3, Q111. Q423

Beyrichiella, Q185, Q425

BEYRICHIIDA, Q77, Q110,
QL11, 0423

Beyrichiidae, 040, Q45, Q75,
Q76, Q77, Q84, Q93, Q112,
Q424

beyrichiid dimorphism, 037, 38,
Q48

Beyrichiinae, 75, Q424

Beyrichinae, Q112

Beyrichiopsidae, Q97, Q185,
Q425

Beyrichiopsiinae, Q77

Beyrichiopsinae, Q77

Beyrichiopsis, Q185, Q425

Beyrichona, Q102

Beyrichanidae, Q93, Q102

Bichilina, Q128

Bicornella, Q125, Q424

Bicornellina, Q143, Q424

Bideirella, Q169, Q429

Biffabelfnm, (0149, Q424

bilamellar, Q48

bilobate, Q48

Binodella, 3165, (3429

bipartite interminal [urrow, Q48

Birdsalella, Q425

Birdsallella, Q369, Q425

Bisacculus, Q135, Q424

bisulcate, Q48

Bisulcocypris, Q309

blood canals, Q48

Bodenia, Q421

Bohemia, Q412

Bolbibollia, Q51, Q53, Q114,
Q424

Bolbina, Q27, Q146, Q424

Bolbineossia, Q114

Bolbiprimitia, Q84, Q114, Q424

Bolbozoe, Q395, Q429

Bolbozoidae, 78, 98, Q395

Boldella, Q315

Bollia, Q123, Q128, Q424

Bolliidae, Q93, Q127, Q131

Bolliinge, Q77, Q127, 0424

Bonwema, 39, Q111

Bonnemaia, 37, Q39, Q51,
Q122, Q424

Bonneprimites, Q189, Q423

border, Q48

Bosquetia, Q385, Q426

Bosquetina, Q262

Boucekites, Q407, Q423

Boucia, Q273, Q390, Q425

Bouciinae, Q78, Q98, Q390,
Q425

Boursella, Q126, Q424

0431

Brachyeythere, Q28, Q37, Q46,
Q50, Q260, Q428

Brachycytheridae, QU7, Q260,
Q326

Brachyeytherinae, Q260

Brachyeytheropteron, Q408, 0420

Bradleya, Q336, Q428

Bradoria, Q100, Q102

Bradoriidae, 92, Q101, Q102

BRADORINA, Q100, Q101

Bradorona, Q102

Brapy, Q58, Q86, 0211

Bradycinetus, (Q399, 0425

Bradvcypris, Q214

branchial plate, Q3

Brevibolbina, Q156

Briartina, Q106

Brifiius, 165, Q424

Bromidella, Q146, Q423

Browstem, Q211

Bronsteiniana, Q345, Q427

brood pouch, Q48

brush-shaped organs, Q12

Bryocypris, Q412

Buduaia, Q293

Bredra, Q429 (Erroncous spelling;
see Budaia)

Budnianella, Q412, Q429

Rufina, Q88, 089, Q375, 0425

Bufinidae, Q98, Q375

bulb, Q48

Buntonia, Q336, 428

Buregia, Q406, Q425

Buregiidae, 99, Q406, (0425

Burletla, Q374, Q426

Bursulella, Q412, 0429

Bythoceratina, Q268, (0429

Bythoeypris, Q29, Q205, Q363,
0126

Bythocyproidea, Q376, Q426

Bythocythere, Q268, Q429

Bythocytheremorpha, Q268, 0429

Bythocytheridae, 997, Q267,
0359

Bythocytherina, Q268

Bythocytherinae, Q7 8, Q267,
Q429

calcareous layer, Q48
Callistocythere, Q309, Q427
Callizoe, Q412,Q429
Cambria, Q102, (3423
Camdenidea, Q247, Q426
Camptocythere, Q257, Q427
Cam ptocytherides, Q427
Campylocythere, (355, Q307,
0428
Campylocytheridae, Q326
Candocypria, Q235
Candocyprinae, (234
Candona, Q14, Q18, Q29, Q46,
Q57, 0210, Q211, Q233
Candona, 0234, Q426
Candonella, Q230, Q426
Candonides, Q233
Candoniella, Q235, Q426
Candoninae, Q78, Q97, Q233
Candoninae, 0234, Q426



0432

Candoning, Q234

Candonocypris, Q233, Q427

Candonapsis, Q18, Q235, Q426

Candonopsis, Q235

capitulum, Q48

carapace, Q48

Carbonia, Q247, Q426

Carbonita, Q247, Q426

Carboprimitia, Q187, Q425

cardinal angle, Q49

cardinal corner, Q22, Q49

cardinal tooth, Q49

cardinal socket, Q49

Cardiniferclla, Q167. Q424

Cardiniferellidae, Q93, Q167

carina, 24, Q49

carinal bend, Q49

carinal crest, Q49

carinal tidge, Q49

Carinobolbina, Q156, (0429

Carinocythereis, Q336, Q428

Carnarvonopsis, Q412

Caryon, Q412

Caryon, Q112

Caspiclla, 0231, Q426

Caspiocypris, Q230, Q426

Caspiolla, Q231, Q426

Caspiollina, Q237, Q426

Cativella, 336, Q428

caudal process, Q49

caudal siphon, Q49

Caudites, Q302, Q428

Cavellina, Q31, Q46, Q73, Q89,
(359, Q369, Q381, Q125

Cavellinella, Q369, Q425

Cavellinidae, Q34, Q88, Q89,
098, 0359, 0365, Q368,
(2380, Q425

Cavellininae, Q78, Q425

Celechovites, Q408, Q426

Centrocypris, Q214

Centrocythere, Q326

Ceratella, Q152

Ceratobairdia, Q205, Q426

CERATOCARINA, Q101

Ceratocypris, Q408, Q423

Ceratoplenring, Q184, Q425

Ceratopsinae, QL50, Q424

Ceratopsis, Q47, Q49, Q51, Q151,
Q424

cerebrum, Q15

Cetacella, Q234

channel, Q49

Crapman, Q75

Chapmanites, Q370

Checontonomus, Q397, Q425

CHELICERATA, Q3

Chelicopia, Q421

Chesterella, Q186, Q425

Chevroleperdizia, Q106, Q423

chevron muscle scar, Q49

¢ hilobolba, Q142

Chilobolbina, Q30, Q142, Q423

Chilobolbinidae, Q93, Q142

Chilobotbininae, Q142

Chironiptrum, Q167, Q424

chitinous layer, Q4%

Chlamidotheca, Q427

Crustacea—Ostracoda

Chlamydotheca, Q57, Q214, Q427

Chrissia, Q217

circumesophageal ganglion, Q15

Citrella, Q421

CLADOCOPA, Q2, Q75, Q78,
405, Q425

CLADOCOPINA, Q5, Q7, Q10,
Ol1, Ql4, 090, Q91, Q99,
Q405, Q425

Clavafabella, Q424

Clavofabella, Q174, Q424

Climacoidea, Q345, Q428

Clinoeypridinae, Q427

Clinoeyprinae, Q426

Clinocypris, Q247, Q426

Clithoevtheridea, Q275

Clithrocytheridea, Q36, Q48,
Q275, (0322, Q428

Clithrocytherideinae, Q428

closed velum, Q37, Q49

closing muscles, Q17

Cnestacythere, Q257, Q428

Codonocera, Q398

Coelochilina, Q144, Q424

Coeloenella, Q423

Coeloenellina, Q409, (423

Coelonella, Q194

Colpos, Q412

compound socket, Q49

Conchaecia, Q405

Conchoecetta, Q405

Conchocecia, Q405

Conehoeciadae, Q75

Conchoectidae, Q425

Conchoecilla, Q405

Conchoecissa, Q405

Conchordes, Q189

Conchoprimites, Q189, Q423

Conchoprimitia, Q189, Q423

Conchoprimitiidae, Q78, Q85

Conchoprimitiinae, Q77, (188

Condracypris, Q365, Q426

connecting lobe, Q49

contact margin, Q23, Q49

Cooperatia, Q373, Q426

Cooperia, Q373, Q426

Copechaeta, Q402

Copechaete, Q402

Copitus, Q427

capulation, Q18

Copytus, Q290, Q427

corner, Q49

Cornia, Q412

Cornig, Q412

Corntgella, Q123, Q125, Q424

Cornikloedenia, Q114, Q424

Cornuling, Q127, Q424

Coronakirkbya, Q164, Q424

Coryella, 186, Q425

Coryellina, 86, Q189, Q423,
0426

Coryellina, Q365, Q426

Corvellites, Q365, Q426

costa, Q25, Q49

Costa, Q336

Costatia, Q375, Q425

coxa, Q5

Craspedobolbina, Q179, Q424

Craspedopyxion, Q409

Craterellina, Q378, Q425

crenulate, Q49

Crescentilla, Q132, Q424

crest, Q49

Cribroconcha, Q361, (426

Crossophorus, Q398

crumina, Q37, Q38, Q39, Q49

cruminal dimorphism, Q49

CRUSTACEA, Q3

Cryptocandona, Q237, Q426

Cryptocaris, Q414

Cryptocythere, Q309

Cryptophyllus, Q20, Q73, Q189

Ctenentoma, Q48, Q50, Q54,
Q412, Q429

Ctenentominae, Q77

Crenobolbina, Q28, Q48, Q133,
Q135, Q424

Ctenobolbinella, Q114

Ctenocypring, Q213, Q233

Ctenoloculina, Q42, Q51, Q84,
Q135, Q424

Ctenoloculininae, (9133

Ctenonotella, Q26, Q49, Q194,
0424

Cultella, Q243

Cuncocythere, Q284, Q427

Cuncocytherinae, Q97, Q284,
Q427

Cuselina, Q412

Cushmanidea, Q51, Q290, (3429

Cushmanoidea, (0429

Cyamacypris, Q241, Q426

Cyamocytheridea, Q276

Cyathus, Q171, Q423

Cyelas, Q257

Cyclasterope, Q29, Q402

Cyclocypria, Q234, 0426

Cyclocyprides, Q234

Cyclocyprididae, Q97, Q234

Cyclocypridinae, Q78, Q234,
0426

Cyelocyprinae, 234, Q426

Cyelocyprini, Q234

Cyclocypris, Q210, Q211, Q234,
0426

Cyclocytheridea, Q412

Cycloleberis, Q402

Cylindroleberididae, Q91, Q99,
Q402

Cylindroleberinae, (3402

Cylindroleberis, Q29, Q402

Cylindrus, Q270, Q428

Cypracea, Q425, Q426

Cyprella, Q402

Cyprellidae, Q99, Q402

Cypretta, Q230, Q427

Cypria, Q29, Q210, Q211, Q234,
0426

Cypricercus, Q210, Q211, Q217,
Q427

Cypriconcha, Q217, Q427

Cyprida, Q234

Cypridacea, Q11, Q29, Q37,
Q46, Q76, Q79, Q88, QI7,
199, Q208, Q210, Q426



Cypridae, Q75, Q76, Q86, Q208,
Q211, Q426

Cypridea, 48, Q241, Q426

Cyprideidae, Q421

Cyprideinae, Q78, Q97, Q241,
Q426

Cyprideis, Q38, Q276, 0322,
Q428

Cypridella, Q403, Q425

Cypridella, Q52, Q230

Cypridellina, Q403, Q425

CYPRIDIDA, Q75

Cyprididae, Q14, QI17, QI8
Q19, Q20, Q537, Q75, Q7S,
Qf6, QU7, Q199, Q200, Q210,
Q211, Q426

Cypridina, Q398

Cypridina, Q213, Q425

Cvpridinacea, Q90, Q91, Q98,
0388, Q397

Cypridinadae, Q75, Q397, Q3948

Cypridinae, Q78, 097, Q213

Cypridinella, Q90, Q403, Q425

Cypridinellidac, Q%9, Q402

Cypriding, Q78

Cypridinidae, Q10, QI1, Q17,
018, 20, Q75, Q76, Q78,
QUl, QUH, Q398, Q425

Cypridiniformes, (397

Cypridininac, O78, Q98, Q398

Cuoridinodes, (1399

Cypridinopsis, Q405

Cypridonotus, Q217, Q427

Cypridopsella, Q230, Q427

Cypridopsides, (3230

Cypridopsinae, Q97, Q199, Q230,
0427

Cypridopsini, Q78, Q230

Cypridopsis, Q14, Q57, Q111,
Q210, Q211, Q230, Q427

Cypriformes, Q213

Cyprilla, Q230, Q427

Cyprinae, Q427

Cyprinotinae, Q427

Cyprinotini, Q78, Q213, Q427

Cyprinotoides, Q217

Cyprinotus, Q18, Q210, Q211,
0217, 0427

Cyprione, 253, Q426

Cypris, Q46, Q74, Q81, QI100,
Q213, Q427

Cyprisia, Q427

Cyprois, Q18, Q210, Q245, Q427

Cyprosina, 48, Q397, Q425

Cyprosinidae, Q98, Q397

Cyprosis, Q404, Q425

Cyrtocypris, Q366, Q429

Cyrtocyprus, Q366

Cystomatochilina, Q142

Cytheracea, QI1, Ql4, Ql7,
Ql9, Q20, Q29, Q37, 045,
Q47, 049, Q50, Q76, Q79,
Q80, 088, O89, Q97, Q200,
0210, Q254, 0359, Q427

Cytheralison, Q345, Q429

Cythere, Q18, Q39, Q61, Q62,
074, Q257, Q428

Cythereidinage, Q333

Index

Cythereis, Q18, Q25, Q26, Q36,
046, Q47, Q52, Q80, Q336,
0428

Cytheretsinae, ()333

Cytherella, Q17, Q21, Q22, Qg3‘
28, Q29, Q34, Qd6, Q53,
089, Q380, Q382, Q425

Cytherellidae, Q18, Q36, Q75,
Q76, Q78, Q79, QB89, QU8,
0359, 365, Q380, Q382,
0425

Cytherellina, Q366

Cytherellinae, Q78

Cytherelloidea, 034, Q46, Q49,
Q53, Q85, 0380, Q383, Q425

Cytheretta, 049, Q270, Q428

Cytherettidac, 097, Q268, Q326

Cytheretting, 327, Q428

Cytherettinae, Q78, Q428

Cytheridae, Q18, Q50, Q75,
Q76, Q78, Q79, Q86, QY7,
Q199, Q200, Q201, Q254,
Q326, Q427

Cytheridea, 58, Q273, Q324,
0428

Cytherideidae, Q97, Q272, Q326

Cytherideidinae, Q289, Q428

Cytherideinae, Q78, Q97, Q272

Cytherideis, Q290, Q426

Cytherideisinae, Q289

Cytheridella, Q309

Cytherina, Q257

Cytherettinae, Q78, Q428

Cytherissa, 0210, Q290, Q427

Cytherissinella, Q291, 427

Cytherissinellidae, Q98, Q290

Cytherissinellinge, Q290, Q427

Cytherites, Q300, Q426

Cytherois, Q315, Q429

Cytheroma, Q316, Q429

Cytheromatinae, Q98, Q315,
Q316

Cytheraminae, Q316

Cytheromorpha, Q313, Q428

Cytheromarphinae, Q428

Cytheropsis, Q412

Cytheropsis, Q247, Q285

Cytheropterina, Q296, Q429

Cytheropterinae, 291, Q429

Cytheropteron, QI18, Q26, Q46,
Q61, Q292, Q429

Cytherura, Q18, Q22, Q58,
0292, 0429

Cytheruridae, Q98, Q291, Q429

Cytherurina, Q412, Q429

Cytherurinae, Q78, Q291, Q429

Dalciclla, Q386, Q426

Davrman, Q74

Daphnia, Q398

Darewinella, Q233, Q426

Dareeinellidae, Q253

Darwinula, 29, 0Q46, Q210,
0211, Q253, 0426

Darwinulacea, Q46, Q79, Q88,
Q97, Q199, 210, Q253

Darwinulidae, Q5. Q11, QIS,
Q75, Q76, Q78, Q8H, QU7,

0433

0199, Q201, Q253,
0426

Darwinuloides, Q253, Q426

Deloia, (3185, Q425

Denisonella, Q185, Q425

Denisonia, Q185, Q425

denticle, Q49

denticulate, Q49

Depranella, Q124, Q424

Depranellidae, Q123

depression, Q49

DEsmaresT, Q74

Dhagonella, Q413

Dibolbina, Q50, Q114, Q0424

Dicranella, Q26, (348, Q195,
Q429

Dictyocythere, Q262, Q428

Dielymella, Q103

Digmocythere, Q262, Q428

Digmopteron, (428 (Erroneous
spelling; see Diogmopteron)

Dihogmochilina, Q109, Q423

Dihogmaochilus, Q110

Dilobella, Q27, Q48, Q55,
Q161, 0124

Dilobellinae, Q77

dimorphism, Q49

Diogmopteron, Q263

DISCINOCARINA, Q101

Discoidella, Q45, Q405, Q429

Ihscorwdellidae, Q421

Disopontocypridinae, Q97,
Q230, Q426

Disopontocyprinae, Q230, Q426

Disopontocypris, Q230, Q426

distal, Q49

distal line of adhesive strip, Q49

distal zone of duplicature, Q49

Distobolbina, Q156

Disulcina, Q157

Dithyrocaris, Q413 , Q429

Dizygopleura, Q27, Q32, Q38,
Q85,Q182, 0424

Dizygopleurinae, (3181

Dogelinella, Q217, Q427

Dolborella, Q421

Dolerocypria, Q217

Daelerocypris, Q217, Q427

Dolichoscapha, Q114

Dolocythere, Q318

Dolocytheridea, Q276, Q428

Dolocytherideinae, Q428

dolon, Q37, Q42, Q49

Daoloria, Q399

domiciliar dimorphism, Q37, Q49

domicilium, Q49

Doncllina, Q413, Q425

Donnaldsoncythere, Q300

Doraclatum, Q168, Q429

Dardoniella, Q263, Q427

dorsal, 46, Q49

dorsal area, Q49

dorsal denticle, Q49

dorsal margin, Q49

dorsal plica, Q22, Q49

dorsal spine, Q49

dorsal view, Q50

dorsomedian area, Q50

Q214,



0434

dorsum, Q22, 27, Q50

Drepanella, Q53, Q54, Q124,
Q424

Drepanellacea, Q79, Q83, QB84,
Q93 Q123, Q424

Drepanellidae, Q76, Q77, Q78,
93, Q123, Q424

Drepanellina, Q32, Q36, Q39,
0114, Q424

Drepanellinae, Q76, Q77, Q78,
0123, Q424

Dirieschia, Q217

Dsunbaina, Q241

Duhmbergia, Q146, Q424

duplicature, Q21, Q23, Q50

ecdysis, Q19

Echinocythercis, 61, Q336,
Q428

Echinoprimita, Q163

Ectodemites, Q165

Ectoprimitia, Q191

edge, Q50

Editia, Q195, Q424

Egorovella, Q421

craculatory ducts, Q17

Ellesmeria, Q413, Q425

Ellesmerina, Q386, Q426

Ellipsella, Q182, Q425

Erorson, Q18, Q40, Q58, Q61

Elofsonella, Q303, Q428

Flofsonia, Q312, Q313

Elpe, 396, Q425

Elpezoe, Q396, (425

Elpidium, Q310

Elpinella, Q413, Q426

Emphasia, Q349, Q427

endites, 05

Lndolophia, Q367, Q425

endopelose, Q61

endopod, Q5

endopsammeon, Q61

endoskeleton, Q17

cntire, Q50

Entocythere, 57, Q210, Q300,
0428

Entocytheridae, Q98, Q300

Entocytherinae, Q300

Entomidacea, Q388

Entomidae, Q73, Q76, Q388

Entomidella, Q413

Entomididae, (425

Entominella, (3390

Entomis, ()25, Q389, Q425

Entomoconchacea, Q9¢, Q91,
098, 0388, Q396

Entomoconchidae, Q73, Q76,
Q78. Q98, Q396, Q425

Entomoconchinae, Q98, Q396

Entomoconchus, 929, Q48, Q53,
54, Q75, Q396, Q425

entomodont, Q36, Q50

Entomoprimitia, Q389, Q425

Entomozoacea, QUl, Q91, Q98,
Q388

Fntomozoe, @389, Q425

Entomozoidae, Q45, Q75, Q76,
(78, QYE, Q388, Q425

Crustacea—QOstracoda

Entomozoinae, Q78, Q98, Q389,
0425

Entoprimitia, Q425

Evheyrichia, Q49, Q112

Eobromidella, Q145

Eoconchoecia, Q259, Q429

Focypridina, Q421

FEocytherella, Q413

Focytheropterinae, Q428

Eocytheropteron, Q292, Q429

Eohollina, Q135

Eoleperditia, 22, Q31,
0101, Q104, Q106, Q423

Eoprimitia, Q189

epicline, Q50

epidermis, Q3

epipelase, Q61

epipodial plate, Q5

epipsammon, Q61

Eremos, Q102

Endoconcha, Q20, Q73, Q80,
Q191

Eridoconchinae, Q77, Q78, Q188

kriella, Q375, Q425

Erpetocypridina, Q233

Erpetocypridini, Q78

Erpetocypris, Q233, Q427

Erythrocyprie, Q247, Q426

Escasona, Q102

EUARTHROPODA, Q2

Eucandona, Q211, Q234, Q426

Eucandonidae, Q97, Q199, Q234

Fuconchoecia, Q405

Fucraterellina, Q378, Q425

Eueypridae, Q213, (3239

Euecyprides, Q213, Q233, Q426

Encypridinae, Q426

Euwcyprinae, Q426

Eucypring, Q213

Fucypris, Q217, Q427

Eucythere, Q51, Q285, Q427

Eucythereis, Q302, Q428

Eucytheretta, (271

Fucytheridea, 0273, Q428

Eucytherinae, Q78, QY7, Q285,
0427

Eucytherura, Q293, Q429

Euglyphella, Q88, Q89, Q375,
Q426

Fukloedenella, 027, Q28, Q31,
32, (038, 44,0182, Q424

Eumonopia, Q399

Euopsida, Q233

Eupathistoma, Q398

Euprimites, Q144, Q424

Fuprimitia, Q144, Q424

Euprimitiinae, Q77, Q78, Q142,
0424

Furychilina, Q49, Q54, Q142
0424

Furychilinidae, Q39, Q42, Q77,
Q78, Q93, Q142

Eurychilininae, Q76, Q77, Q78,
142, Q423

Eurveypris, Q213

Euryityeythere, Q285

Ewrypylus, Q403

Eustephanella, Q378, Q425

Q46,

Eustephanus, Q378, Q425
Evlanella, Q186, Q425

Evlanovia, Q126, Q425
Exophthalmocythere, Q350, Q428
exopod, Q5

extralobate arca, Q50

extralobate groove, Q50
Exuocypric, Q219, Q426

eyve, Q15

eye tubercle, Q50

Fabalicypris, Q205, Q426

false pouch, Q50

false radial pore canal, Q50

Falsipollex, Q43, Q48, Q137,
Q424

Falunia, Q350, Q428

Faluniinae, Q428

Famenella, Q413, Q426

Favella, Q341, Q428

Favulella, Q378, Q425

Fergania, Q237, Q426

Fidelitella, Q413, Q424

Fimbria, Q267

Fissocythere, Q421

fissure, Q27, Q50

fissus, Q50

Flaccivelum, Q137

flange, 023, Q50

flange groove, ()23, Q50

flange strip, Q50

flexure, Q50

Flexus, Q271

Foramenclla, Q162

Fornes, Q2

Fossirichterina, Q392

Franklinella, Q390, Q425

free edge, Q23, Q50

free margin, 050

frill, Q50

frontal organ, 3

frontal rounding, Q50

frontal section, Q50

furca, Q12

furcal rami, 95, Q12

furrow, Q27, Q50

Galliaccytheridea, Q276
Geflenina, Q185, (0425
Geffenites, Q413, Q425
Gurs, Q111

Geisina, Q38, Q85, Q182, Q425
Geisinidae, 093, Q182
Gemmanella, Q350, Q427
geniculum, Q50

Gesa, Q219

Gesoriacula, Q421
Gibba, Q413

Gibberella, Q106, (423
Gigantocypris, Q398
Gillatia, Q123

Gillina, (Q183, Q429
Ginella, Q414, Q423
Gipsella, Q413, (0425
girdle socket, Q50
Girtyites, Q165, (429
Globocypris, Q221
Gloranclla, Q351, Q427



Glorianellinae, Q127
Glossomorphites, Q37, 042, Q50,
Q157, Q429
Glossomorphitinae, (150, Q155
Glossopsiinae, Q77, Q150, Q155
Glossopsis, Q157, Q409, Q424,
0429
Glymmatobaolbina, Q122
Glyprobairdia, Q207
Glyprolichwinella, Q413
Glypropleura, Q25, Q38, 49,
080, O85. Q86, QI84, 0425
Glyptopleuridae, Q31, Q76, Q79,
085, 093, Q111, Q184, Q425
Glyptopleurina, Q184, Q425
Glyptoplenrinae, Q77
Glyptoplearites, Q184, Q425
Glvotopleuroides, Q178, Q425
Goerlichia, Q277
Goleondella, Q413, Q429
Gomphocythere, Q310, Q428
gonad, Q17
congylodont, Q37, Q50
Goniocypris, Q413
Grammolomatella, Q317
granules, Q25
granuloreticulate, Q50
granulose, Q50
Graphiadactyllis, Q375, Q425
Graphiodactylidae, Q374, Q425
Graphiodactvilis, Q425
Graphiodactylus, Q375, Q425
Gravia, Q413, Q423
Graviidae, Q423
Gubkinella, Q327
Gubkiniella, Q327, Q428
Gutschickia, Q249

Habrocythere, Q351, Q427

Hallatia, Q191, (0424

Halliella, Q114, Q424

Halocypria, Q405

Halocypridacea, Q90, Q99,
0388, Q404

Halocypridae, 404, Q125

Halocyprididae, Q5, Q10, QI2,
018, ©Q75, Q78, Q99, QLO0I,
Q404, Q425

Halocypridinae, Q78

Haloeypriformes, Q404

Halocypris, Q405

Hamiltonella, Q378, Q426

Hanairtes, Q43, Q137

Haplobolbina, (2135, Q195

Haplocytheridea, Q36, Q51, Q58,
0276, Q428

Haploprimitia, Q191, Q423

Hardinia, Q178, Q424

Harltonella, Q363, Q426

Hanrs, Q135

Hastacypris, Q208, Q426

Hastifabua, Q182, Q425

Haworthina, Q251, Q426

Healdia, Q31, Q46, Q80, Q89,
0361, 0426

Healdiacea, ©Q46, 79, Q88§
Q98, 0338, 0359, Q426

Healdiacypris, Q387, Q426

Index

Healdianella, Q366, Q426
Healdiidae, 0Q45, Q78,
098, Q359, Q364, Q426
Healdioides, Q361, Q426
height, Q50
Hemiaechminoides, Q409
hemiamphidont, Q37, Q50
Hemieyprinotus, Q221, Q427
Hemicypris, Q221, Q427
Hemicythere, Q53, Q61, Q62,
Q302, Q428
Hemicytheria, Q304, Q428
Hemicytheridae, QY8, Q300,
0326
Hemicytheridea, @351, Q428
Hemicytherideis, Q290, Q427
Hemicytherides, Q428
Hemicytherinae, Q300
Hemicytherura, Q293, (429
Hemikrithe, Q351, Q427
hemimerodont, Q36, Q50
Henninesymoen, Q2, Q77, Q111
Henrvhowella, Q336
Hermamua, Q336, Q428
Hermanites, Q338, Q428
Herpetocyprella, Q233, Q427
Herpetocyprellinae, Q427
Herpetocypretim, Q233, Q427
Hervpetocypridinae, 233, Q427
Herpetocyprinae, Q427
Herpetocyprint, Q233
Herpetocypris, 0233, Q427
Hermannella, Q106, Q423
Herrmannina, Q29, Q31, Q106,
Q423
Herrmannininae, Q423
Hesperidella, Q147, Q429
Hesstawp, 40, 068, Q111
Hesslandella, Q152, Q424
Hesvechilus, Q413
Heterochilina, Q106, Q423
Heteroeyprideis, Q276, Q428
Heterocypris, Q221, Q427
Heterocythereis, Q304, Q428
Heterodesmus, Q398
heterodont, Q50
heteromorph, Q37, Q50
Hexaropa, Q3
Hibbardia, 42,
0424
Hilboldtina, Q252, Q426
Hilseweckellu, Q140
hinge, Q50
hinge area, Q50
hinge bar, Q51
hinge flange, Q51
hinge fAange groove, Q51
hinge line, Q51
hinge list, Q51
hinge margin, Q51
hingement, Q29, Q51
hinge selvage, Q51
hinge selvage groove, Q51
Hippa, Q414, (424
Hipponicharien, Q102
Hipponicharionidae, 093, Q102
Hirschmannia, Q18, Q313,
0428

Q88,

048, Ql14,

0435

Hirsutocythere, Q338, Q428

histial, Q37

histial dimorphism, 42, Q51

histium, Q24, Q41, Q51

Hlubocepina, Q413, Q424

Horr, Q57, Q209, Q211

Hagmaochtlina, 109, Q423

lolamphidont, Q37, Q51

Huollina, Q135, Q424

Hollinacea, Q79, 00, 083,
084. 085, 093, 0111, Q133

Hollinella, Q24, 037, Q43, QS0,
051, Q54, 055, 081, QI37,
0424

Hollinidae, Q39, 41, QF6,
Q77, Q78, Q79, 93, QI33,
Q424

Hollites, 137, Q424

holomerodont, 36, Q51

Holtedahling, Q109, 423

Holtedahlires, Q109, (3423

Homocypris, Q221

horn, Q51

Horuinroow, 39

horseshoe-shaped ridge, Q51

Howr, Q29, Q211

Howeina, Q293

Howella, (3336, Q428

Huarpina, Q413

Hulingsina, Q290

hump, Q51

Hungarella, Q88, Q361

Hungarocyprini, Q213

Hungarocypris, Q221

Hupehella, Q409

Hutsonia, Q328, (0427

Hyalocypris, Q221

Hyperchilarina, Q189

Hyphasmaphora, Q378

Hyphasmophora, Q425 (Errone-
ous spelling; see  Hyphas-
maphora)

hypocline, Q51

hypodermis, Q3

hypostome, 3

Hypotetragona, Q183, Q429

Tdiocythere, Q339

ldiomorpha, Q184, Q425

Idiomorphina, 184, Q425

Mhiocyprella, Q240

Hioeypris, Q239

Hioeythere, Q280

Ilmenoindivisia, Q409, Q425

Howaishya, (227

Nyebates, Q288, Q427

Wyocyprelia, Q241, Q426

Nyocyprides, ()239

Ilvocvprididae, Q97, Q239

Hyocypridinae, Q7H, Q%97, Q239,
Q426

Ivocyprimorpha, Q241, Q426

Hyocyprinae. 239, (426

Nvocypris, (3210, Q211, Q239,
Q426

Iyocyprois, 239

Hyaeythere, Q280

Nyadromus, Q233, Q427



0436

Incisurella, Q362, Q426

Incongruellina, Q421

Indiana, 101, Q103

Indianidae, Q81, Q93, Q100,
Q103

Indianites, Q103

Indianitidae, Q103

Indivisia, Q409, Q425

Indivisiidae, Q425

Indivisitnae, Q425

inflation, Q51

Iniella, Q333

Iniellinae, Q427

inner chitinous layer, Q51

inner lamella, Q51

inner margin, Q51

inner selvage contact line, Q51

inner surface, Q51

INSECTA, Q3

instar, Q51

interterminal hinge area, Q51

Isobythocypris, Q421

Isochilina, Q104, Q109, Q423

Isochilinidae, Q93, Q108, N423

Isochilininae, Q77, Q109, Q423

Isocypris, Q221, Q427

Isocythere, Q413

Isocythereis, Q339, Q428

Ivaria, Q409, (424

Jaawusson, Q24, Q37, Q42, Q111

Janetina, 183, Q425

Janischewskya, Q137, Q424

Janusella, Q373, Q426

Javanella, Q318, Q428

Jenningsina, Q375, Q425

Jliocyprinae, Q239

Jltocypris, Q239

Jongs, 2, Q75, Q111

Jonesella, @132, Q424

Jonesia, Q268, Q429

Jonesina, Q413, Q425

Jonesites, Q129, Q424

Jugosocythereis, Q339

Junctocytheretta, Q413

Juvenix, Q351, Q428

Kalugia, Q186, (3425
Kalyptovalva, Q276
Kangarina, Q293, Q429
Karlsteinella, Q195, Q429
Kassima, Q221, Q427
Kassinina, Q221, Q427
Kavurmanw, Q211
Kayatia, Q195, Q424
Kayina, Q191
Kegelites, Q165, Q429
Kelletella, Q413, Q424
KeLLerT, Q68, Q76, Q111
Kellettina, Q167, Q424
Kellettinidae, Q93, Q167
Kellettininae, Q167
Kemeroviana, Q333, Q427
KesLing, Q24, Q41, Q42, Q69,
Q80, Q111, Q211
Kiaeria, Q423
Kiesowia, Q150, Q152, Q424
Kikliocythere, Q264
Kindlella, Q167, Q424

Crustacea—OQOstracoda

Kingmaina, Q25, Q265

Kinnckullea, Q125, M424

Kirkbijidae, Q164

Kirkbya, 022, Q164, Q424

Kirkbyacea, Q79, Q83, Q84,
093, Q112, Q163

kirkbyan pit, Q51

Kirkbyella, Q131, Q429

Kirkbyellidae, Q93, Q131

Kirkbyellina, Q260, (429

Kirkbyia, Q185

Kirkbyidae, Q73, Q76, Q77
Q78, 080, 093, 0111, QL64,
Q424

Kirkbyina, Q185, Q425

Kirkbyites, Q165, Q424

Klieana, Q328, Q427

Kliclla, Q306

Klicllidae, 098, Q306

Kliellinae, Q306

Kropen, Q75

Klodenella, Q21, Q23, Q27,
032, Q38, Q44, Q46, Q48,
Q49, Q51, Q81, Q85, QI8l,
0424

Kloedenellacea, Q31, Q44, Q45,
Q79, Q80, QB84, Q85, 86,
Qu3, Q180, Q424

Kloedenellidae, Q38, Q76, Q77,
Q78, Q79, Q86, Q88, Q93,
Q181, Q424

kloedenellid  dimorphism, Q37,

Q51

Kloedenellina, Q183, Q424

Kloedenellinae, Q77, QL11,
Q180,0Q181

Kloedenellitina, Q185, Q425

Kloedenellocopina, Q37, 0Q46,
Q83, Q85, Q86, QY3, Q112,
Q180, Q423

Kloedenia, Q34, Q48, Q114,
0424

Kloedeniinae, Q76, Q112, Q424

Kioedeninae, 76, Q77, Q112

Knightina, Q164, Q424

knaob, Q51

Knoxidae, Q425

Knoxiella, Q183, Q425

Knoxina, Q186, (425

Knoxinae, Q185, Q425

Knoxites, Q184, Q425

knurling, Q51

Kobayashiina, Q293

Kozlowskiella, Q195

Krausella, Q371, Q426

Krausellidae, 89, QY8, Q371

Krithe, Q288, Q427

Krithinae, 98, Q288, Q427

Krurt, Q59

Kuleschovkia, Q183

Kuleschowkia, Q429 (see
Kuleschovkia)

Kummerow, 40, 062

Kyammodes, Q118, Q424

Kyamodes, Q116, Q424

Kyphocythere, Q331

Ly, Lz, La Ly, Q51

Laccochilina, Q145, Q424

Laccoprimitia, Q145, Q424

Laddella, Q140, Q429

Ladella, Q429

Lamarella, Q187, Q425

Langtonia, Q242, Q426

Laocoon, (0351

Laocoonella, Q351

lateral surface, Q51

lateral view, Q51

LavrencichH, 029, 31

left plenate, Q51

left valve, Q51

Leguminocythereididae, Q%8,
Q306

Leguminocythereis, Q307, Q428

Leightonella, Q185, (3423

Leiocyaminae, Q93, Q176

Leiocyamus, Q176, Q424

Leioditia, Q413, Q425

Leioprimitia, Q413, Q429

length, Q51

Leniocythere, Q339, Q428

Lennukella, Q140

Leperditacea, Q76, O77. Q423

Leperditella, Q86, Q188, 0423

Leperditellacea, Q84, QB86, Q93,
Q187

Leperditellidae, Q76, Q77, Q78,
Q83, Q93, Q111, Q188, (0423

Leperditellina, Q175, Q424

Leperditellinae, Q77, Q78

Leperditia, Q23, Q48, Q101,
Q103, Q106, Q423

Leperditiacea, Q76, Q77, Q423

Leperditiadae, Q105

LEPERDITICOPIDA, 2, (44,
049, Q78, 079, Q81, QI3,
0101, Q103, 0423

Leperditidae, Q105

LEPERDITIIDA, Q77, Q103
Q423

Leperdinidae, Q2, Q29, Q31,
Q75, Q76, Q77, QB84, 93,
Q105, O111, Q423

Leperditiinae, Q77, Q423

Lepidilla, Q414

Lepiditta, Q414

Leptocypris, Q213, Q427

Leptocythera, Q309, Q427

Leptocythere, Q18, Q309, Q427

Leptocytheridae, QU8, Q308,
0326

Lepiocytherinae, Q427

Leptocytheridea, Q276, Q428

Leptoprimitia, Q413

Leucocythere, Q311, Q428

Lrvinson, 29, Q31, Q32, Q45,
069, 0111

Levisuleulus, Q163

Lichvinia, Q186

Lichviniidae, 093, Q186

Lichvininae, Q186

Lichwinella, Q413

Lichwinia, Q425

Lichwinidae, Q425

Lichwininae, 186, Q4125

Limbaruda, Q131, (0424



Limbinaria, Q174, Q424

Limnicythere, Q309, Q428

Limnicytheridea, Q309

Limnicytherinae, Q309, Q428

Limnocypridea, Q237, Q426

Limnocythere, Q57, Q210, Q211,
Q309, Q428

Limnocytheridae, Q98, Q309

Limnocytheridea, Q309

Limnocytherinae, Q78, Q309,
Q428

Limnoprimitia, Q183, Q425

Lindsayella, Q127, Q424

line of concrescence, Q23, Q52

Lineocypridinae, Q426

Lineocyprinae, Q426

Lincocypris, Q237, Q426

Linocheles, Q344

Liocypris, Q221

lip, Q52

list, 323, Q52

list strip, Q52

Liventalina, Q237, Q426

lobate area, Q52

lobate dimorphism, Q37, Q38,
Q52

lobation, Q52

lobe, Q26, Q52

lobodont, Q36, Q52

Lochriella, Q187, Q425

locular, Q37

Loculicytheretta, Q271

loculus, Q42, Q52

Lokius, Q185, Q425

Lomatobolbina, Q157

Longiscula, Q366

longitudinal, Q52

longitudinal rounding, Q52

longitudinal section, Q52

Looneyella, Q329, Q427

Lophocythere, Q327, Q428

Lophodentina, Q421

lophodant, Q31, Q52

Lophokloedenia, Q116, Q424

Loxoconcha, Q37, Q48, 50,
058, Q62, Q80, Q313, Q428

Loxoconchella, Q312, Q313,
0428

Loxoconchidae, Q312

Loxoconchinae, Q78, Q312, Q428

Loxocythere, Q257, Q428

Loxoella, Q428

Loxoleberis, Q313

Lucasella, Q413

Lucasella, Q374, Q426

lunule, Q52

Lutkevichinella, Q291, Q427

Lueda, Q268, Q429

Lycopterocypris, Q221, Q427

Machaerina, Q315
Macroconchoecia, Q405
Macrocypria, Q207
Macrocypridae, Q207
Macrocyprididae, Q11, Q14, Q78,
097, Q207
Macrocypridina, Q399
Macrocyprinae, Q207

Index

Macrocypris, Q207, Q426
Macrocyproides, Q387, (3429
Macroeythere, Q268, (429
Macrocytherina, Q268, Q429
Macrodentina, Q267, Q428
Macrodentinae, Q428
Macronotella, Q171, Q423
Mammoides, Q126, Q424
Manawa, Q179
Mandelstarmia, Q351, Q427
mandible, Q3, Q5
mandible museles, Q17
mandibular muscle scar, Q52
MANDIBULATA, Q3
Maratia, Q129, Q424
margin, Q52
marginal ridge, Q52
marginal structure, Q52
marginal surface, Q52
Muarginia, Q186, Q425
Marslatourella, Q351
MarTin, Q211
masticatory processes, Q0
Mastigobolbina, 34, Q39, Q49,
QI22, Q424
Maternella, Q392
MarrHEW, Q100
Mauryella, Q126, Q424
maxilla, Q3, Q5
maxilliped, Q9
M'Coy, Q75
median arca, Q52
median lobe, Q52
median sulcus, Q52
Mediocypridinae, Q427
Mediocyprinae, Q427
Mediocypris, Q221, Q427
Mediocytherideidinae, Q427
Mediocytherideis, Q351, Q427
Mediocytherideisinae, Q427
Megalocypris, Q221, Q427
Mehesella, Q293
Melanella, Q132, Q424
membranous inner lamella, Q52
Mennerella, Q186 Q425
Mennerellidae, Q425
Mennerites, Q186
Menoeidina, Q370, Q426
Merocythere, Q330
merodont, Q20, Q36, Q52
Mesocypris, Q222
Mesocythere, Q309
Mesoglypha, Q184, Q425
Mesomphalus, Q121, Q424
Metacandona, Q238
Metaconchoecia, Q405
METACOPINA, Q46, Q88,
089, Q98, Q359
Metacypris, Q311, Q427
Metacytheropteron, Q296
Mezomphalus, Q118
Mica, Q411
Microcheilinella, Q387, Q426
Microcheilus, Q387, Q426
Microcoelonella, Q194, Q423
Microconchoecia, Q405
Microcypris, @234, Q427
Microcythere, Q316

0437

Microcytherinae, Q78, Q98, Q316

Microcytherura, Q296, Q429

Microloxoconcha, Q353

Microparaparchites, Q194, Q423

Microxestoleberis, Q344, Q429

mid-anterior area, Q52

mid-dorsal area, Q52

mid-posterior arca, Q52

mid-ventral area, Q52

Mikroconchoecta, Q405

Milanovskya, Q127, Q425

Milleratia, Q191, Q429

Miltonella, Q186, 0429

Miltonellidae, Q31, Q36, Q77,
085, Q93, Q186

Miracythere, Q268, Q429

Mirachilina, Q173, Q424

Mitrobeyrichia, Q112

Moellerita, Q107, Q423

Moenocypris, Q223

Méilleritia, Q423

molt, QSZ

molting, Q19

Mongolianella, Q223, Q426

Monoceratella, Q353, Q423

Monaceratina, Q88, Q268, Q429

Monoculus, Q413

monolamellar, Q52

Mononotella, Q103

Monopia, Q399

Monsmirabilia, Q284, Q428

Moorea, Q409, Q424

Mooreina, (3299, (429

Moorites, Q85,Q178, Q424

Morinina, Q241, Q426

Morrisites, Q202

Morrisitina, Q202

Morrisonia, Q312

Morrowina, Q382

Mossolovella, Q386, Q426

MiLer, G. W., Q58, Q211

MiiLLer, O. F., Q2, Q74

Munseyella, Q320

Murrayina, Q339, Q429

muscle scar, Q17, 28, Q52

muscle-scar pattern, Q52

Mutila, Q304

Mutilus, Q304

MYODOCOPA, Q2, Q75, Q78,
Q387, Q425

MYODOCOPIDA, Q2, Q5, Q7,
Q12, QI5, Q17, Q78, Q7Y,
090, Q98, Q101, Q387, 0425

MYODOCOPINA, Q90, Q98,
Q387, Q425

Myomphalus, Q118, Q424

MYRIAPODA, Q3

Nannocandona, Q237, Q426
Nannocythere, Q353
Nannokliella, Q306
Nanopsis, Q195, Q429
nauplius, Q19

Navecythere, Q336, Q428
Naviculina, Q353, Q428
Nehdentomis, Q390
Nematohamma, Q403
Neoaparchites, Q171



0438

Neobeyrichia, Q112
Neobeyrichiopsis, Q182, Q429
MNeochilina, Q413
Neocyprideis, Q277
Neacypriders, Q289
Neocypridopsis, Q224
Neocypris, Q227
Neocythere, Q327
Neocytherideidinae, Q98, Q289
Neocytherideis, Q290, Q427
Neodrepanella, Q125, Q424
Neodrepanellidae, Q78
Neodrepanellinae. (3123
Neokloedenella, Q182, Q424
Neolimnocythere, Q311
Neamonoceratina, Q331
Neozonocypris, Q224
Nephokirkos, Q305
Nereina, Q305, (0428
Nestdea, Q202, (3426
Nesideidae, 0426
Netrocytheridea, Q277
MNewnhamia, Q245
Newsomites, Q207
Nezamyslia, Q413, Q429
node, Q52
Nadella, Q125, Q424
Nodellinae, 122, Q424
Nodibeyrichia, Q112
Nodophthalmocythere, Q280
nonsuleate, Q53
normal pore canal, Q25, Q53
MNorman, Q86
Normania, Q313, Q428
Normanicythere, Q339
notch, Q33
Nothozoe, Q413
Naothazee, (3413
Notodromadidae, Q97, Q245
Notodromadinae, Q245
Natodramading, Q78
Notodromas, Q18, Q210, Q211,
Q245
Notodromides, Q245
Notodrominae, Q245
Naotodroming, Q245
Novakina, Q414, Q424
nuchal furrow, Q53
Niuferella, 182, Q425

Occultocythereis, Q339, Q428

Octonaria, Q378, Q425

Octonariella, Q379, Q425

ocular sinus, Q53

ocular tubercle, Q53

Oecematobolbina, Q157

Oepikatia, Q193

Oepikella, 022, Q170, Q424

Oepikellacea, Q84, Q93, Q112,
Q169

Oepikellidae, Q85, 93, Q169

Oepikium, Q50, Q149, Q424

Oepikinmidae, (145

Offa, Q403, Q425

Ogmoconcha, Q359, Q361

Opmoopsis, Q42, Q48, Q159,
0424

iganiseus, Q182

Crustacea—Ostracoda

Oliganisus, Q182 (425

Oligocythereis, ()46, Q8(), Q339,
0428

Omphalentomis, Q389

Oncocyoria, Q224, Q427

Oncocypris, Q224

Oncotechmoninae, Q98, Q397

Oncotechmonus, Q397, Q425

Onvchocythere, Q259

Opickella, (3424

Opikatia, Q195, Q424

Opikella, Q170

Gpikinm, Q149, Q424

Opikam, Q149

Opisthoplax, Q414

Ordovicia, Q159, Q424

Origotlyocypris, Q241, Q426

Orionina, Q339, Q428

OrLoy, (0422

Orozoe, 0414, 0429

Orthoconchoecia, Q414

Orthacypris, Q366

Orthonotacythere, Q296, Q428

OSTRACHODA, (3100

OSTRACODA, Q100

OSTRAPODA, Q100

Otocythere, Q297

outer chitinous layer, Q53

outer lamella, Q21, Q53

outer selvage contact line, Q53

outling, Q53

overhang, Q53

overlap, Q21, Q53

overreach, Q53

Ovocytheridea, Q280, (429

Pachecoa, Q237

Pachyc-- - Q224

Pachydomella, Q373, Q425

Pachydomellidae, Q89, QUE,
Q373

Pacgnium, Q167

Paenaequina, (X109, Q423

Paenula, Q353, Q428

Paijenbarchella, Q37, Q54, Q331,

Q429
Paijenborchellina, Q299, (0428
PALAEQCOPIDA, 25, 43,

44, 48, Q74, Q79, Q81
93, Q110, Q359, Q423
Palacocypris, Q252
Palacocythera, Q425 (Erroneous
spelling; see Paleacythere)
Palaeocytheridea, Q36, 50,
Q353, Q427
Palacocytherideides, Q427
Palacocytherideinae, Q427
Palaeocytheridella, Q280, Q427
Palaeveytherididue, Q327
Palacophilomedes, Q403, Q425
PALEOCOPA, Q2, Q77. QL10,
ol11
Palescythere, Q409
paleomerodont, Q36, Q53
Paleomonsmirabilia, Q285, Q427
Palmenella, Q331
papilla, Q25, Q53
papillese, Q53

Parabolbina, Q48, Q54, QI140,
0424
Parabufina, Q89, Q375, Q425
Paracandona, Q238, Q426
Paracandoninae, Q426
Paracavellina, Q370, Q425
Paraconchoecia, Q105
Paracypretta, Q224
Paracypria, Q246, (426
Paracypridea, Q242, 0426
Paracyprideis, Q290, Q428
Paracyprides, Q245
Paracyprididae, Q97, Q245
Paracypridinae, Q78
Paracvpridopsis, Q230, Q427
Paracyprinotus, Q224, Q427
Paracypris, Q245, Q426
Paracythere, Q315, Q425
Paracythere, 374, Q429
Paracythereis, Q312, (428
Faracythereis, Q304
Paracytheretta, Q271, Q428
Paracytheridea, Q26, Q299, Q428
Paracytherideinae, (428
Paracytherideis, Q427
Paracvtherois, Q315, Q429
Paracytheroma, Q317, 0429
Paracytheropteron, Q299
Paradoxorhyncha, Q414
Paradoxostorna, Q18, Q315,
Q429
Paradoxostomatidae, Q86, Q98,
Q315, 429
Paradoxostomatinae, (O78, Q98,
Q315, Q429
Paredoxostomidae, Q429
Paradoxostominae, Q315, Q429
Paracchmina, Q123, Q127, Q423
Paracucypris, Q225, Q427
paragnaths, Q3
Paragraphylus, Q414, Q425
Parahealdia, Q86, Q191, Q429
Parajonesites, Q414, (3424
Parakrithe, Q289
Parakrithella, Q289
Paramekbodon, 00399
paramphidont, Q36, Q53
Paraparchitacea, 79, Q85, Q86,
097, Q193
Paraparchitella, Q194, Q423
Paraparchites, Q21. Q28, Q46,
Q80, Q85,Q194, Q423
Paraparchitidae, Q97, Q193
Parapalycope, Q91, Q405
Parapontoparta, Q238
Parapribylites, 173, Q423
Parapyxion, Q409
Parariscus, Q421
Paraschmidtella, Q192, Q423
Paraschuleridea, Q330, Q427
Parataxodonta, Q330, Q425
Parataxodontinae, Q428
Parenthatia, Q129, Q424
Parenthetica, Q414
Parcxophthalmocythere, Q339
parthenogenesis, Q17
Parulrichia, Q132, Q424
Pavloviella, Q353, Q428



Payenborchella, Q331
Pectinocytherinae, Q318
Pectocythere, Q318
Pectocytheridace, Q98, Q318
Pellucistama, Q428
Pellucistoma, Q317, Q428
Pelocypris, Q241
penis, Q17
Pericythere, Q353
Perijonesina, Q182
Pertmarginia, ()197
peripheral, Q36
peripheral lock, Q53
Perissocytheridea, Q280, 0322,
Q428
Permiana, Q320, Q427
Permianidae, Q98, Q320, Q427
Perprimitia, Q182, Q425
Perprimititdae, Q425
Perprimititnae, Q182, Q425
Persansabella, Q187, Q425
Phacorhabdotus, Q339
Phanassymetria, Q373
Phanassymetrica, Q374, Q425
Phanasymmetrica, Q374
Philomedes, Q18, Q399, Q425
Philomedinae, Q78, (98, Q399
Phlyctenophora, Q246
Phlyctiscapha, Q41, Q48, Q53,
Q118, 0424
Phlyctocythere, 9312, Q314
Phractocytheridea, (Q276, Q428
Phreatura, Q362, Q426
Physocypria, Q210, Q211, Q234,
0426
Pichottia, Q421
Pinella, 409, Q423
Pinnatulites, Q195, Q423
Pionocypris, 230, Q427
Piretella, Q49, Q146, Q424
Piretellidae, Q93, Q145
Piretellinae, Q77, Q78
Pirctia, Q149
Piretopsis, Q195, Q424
pit, 025, Q53
pitted, Q53
Placentella, (3129, Q429
Placentula, Q129, Q424
Placidea, Q168, Q426
Placideidae, Q93, Q168, Q426
Plagionephrodes, Q414, Q426
Planusella, Q421
Platella, Q383
Platybolbina, Q145, Q424
Platychilella, Q370, Q425
Platychiling, (3145, Q424
Platychilus, Q370, Q425
PLATYCOPA, Q2, Q75, Q78,
Q89, Q197, Q380, Q425
PLATYCOPINA, 05, O7, O11,

Index

Plethobolbina, 027, Q123, 0424

Pleuracythere, Q330

Plewrocytherinae, Q428

PODOCOPA, Q2, Q75, Q77
078, 086, Q197. 0425

PODOCOPIDA, Q2, 012, Q48,
Q78, Q79, Q83, 86, Q8Y,
097, Q197, 0425

PODOCOPINA, Q5, Q6, Q7,
oll, Ql4, O17, 045, Q47
Q86, Q89, 097, Q197 Q359,
0425

podomeres, Q5

Pokornt, Q77, Q83, Q111

Pokornyella, Q306

Poloniclla, Q182, 425

Polyceratella, Q160, (424

Polycheles, 253, Q426

Polycope, Q29, 0Q91,
0425

Polycopidae, Q45, Q75, Q76,
O78. QIL, 099, Q405, 0425

POLYCOPIFORMES, Q405

Polycopsis, Q91, Q405, (425

Polvdentina, Q267

Polyphyma, Q103

Polytylites, Q165

Polyzygia, Q196, Q424

Ponderodictya, Q378, Q426

Pontocyprella, Q246, Q426

Pontocypria, Q247

Ponrocypridae, Q247

Pontocyprididae, Q97, Q247

Pontocypridinae, 78, Q247

Pontocyprinae, (Y247, Q426

Pontocypris, Q247, 426

Pontoeythere, 290, Q427

Pontocytherinae, Q427

Pontonella, Q233, Q426

Pontoniclla, Q233, Q426

Pontoparta, Q238, Q426

Poracypridopsis, Q230

pore, Q53

pore canal, Q53

postadductorial area, Q53

posterior, 043, Q53

posterior area, Q53

posterior cardinal angle, Q53

posterior corner, Q53

posterior frontal point, Q53

posterior hinge area, Q53

posterior horn, Q53

posterior lobe, Q53

posterior longitudinal point, Q53

posterior margin, Q53

posterior sulcus, Q53

posterior view, Q53

posterodorsal area, Q53

posteromedian area, Q53

Posteroprotocythere, Q327, Q428

Q405,

012, Q98, 0359, Q380, Q425 postplete, 022, Q53

Platycypris, Q225
Platycythereis, Q339, Q428
Platylophocythere, Q421
Platyrhomboides, Q409
Plavskella, Q184, Q425
plenate end, Q53
Pleoschisma, Q399

Potamocypris, Q210, Q230,
Q427

pouch, Q53

preadductorial area, Q53

precoxa, Q35

preplete, Q22, Q54

Pribylina, Q421

0439

Pribylites, Q173, Q423
Pribylitidae, Q78, Q85, 093,
Q173
Primitia, Q28, Q86, Q192, Q423
Primitiella, Q192, Q424
Primitiidac, Q76, Q77, Q86,
Q188, 0423
primitiid sulcus, Q54
Primititnae, (76, 0423
Primitiopsacea, Q83, 85, QUY3,
0113, Q173
Primitiopsella, Q175, Q424
Primitiopsidae, Q42, 76, Q93,
Q173, Q424
Primitiopsididae, Q78, Q173
Primitiopsiinae, Q77, Q173
Primitiopsinae, Q77, QY3, Q173
Printitiopsis, Q174, Q424
Prionocypris, Q234, Q427
Prionocytheretta, (270, Q428
prionodont, Q31, Q54
Procythereis, Q306, (3428
Procytherettina, Q327, Q428
Procytheridea, Q330, Q427
Procytheropterinage, (J428
Procytheropteron, Q299, Q428
Progonacythere, Q36, Q49, Q326,
0428
Progonacytheridae, Q98, Q322
Progonocytherinae, Q98, Q326,
Q128
Proparaparchites, Q194, 0423
Proplectram, Q137, Q424
Propontocypris, Q247, Q426
Prosopeionum, Q182, Q424
Protallinnella, Q152
Proteocypris, Q230, Q427
Protoargilloecia, Q225, 0426
Protobuntonia, Q340, (428
Protocythere, Q327, Q428
Protocytheretta, Q271
Protocytherinae, Q98, 0326,
0327, Q428
protopod, Q5
proximal, )54
proximal zone of duplicature,
Q54
Pruvosting, Q252, Q426
Psammocythere, Q330
Psammaocytheridae, Q98, Q330
Psammocytherinae, Q78, Q330
Pscudabeyrichia, Q120
Pseudobythocypris, Q366
Pseudobythocythere, Q268
Pseudocandona, Q238, (426
Psendoconchoecia, (405
Pseudacypretta, Q226, 427
Pseudocypridina, Q242, Q426
Pseudocypris, Q227
Pseudocypris, Q421
Pseudocyproides, Q207
Pseudocythere, Q268, 0429
Pseudocythereis, Q353
Pseudocytherets, (3336, Q428
Pseudocytheretta, (Q270), Q353,
Q428
Pseudocytheridea, Q284, Q428
Psendocytherinae, Q429



0440

Pseudocytheromorpha, Q353
Pseudocytherura, 354, Q429
Pseudoentomozoe, Q390, 425
Pseudoeucypris, Q227, Q427
Pseudokrithe, Q354, Q427
Pseudoleperditia, Q184, Q424
Pseudolimnocythere, Q312
Pseudoloxoconcha, Q354, Q428
Pseudonodella, Q197, Q424
Pseudonodellina, Q411, Q424
Pscudoparaparchites, Q194, Q423
Pseudoperissocytheridea, Q411,
Q428
Pseudophanasymmetria, Q208,
Q429
Pseudophilomedes, Q399
Pseudorakverella, Q153
Pseudostrepula, Q197, Q424
Pseudotallinnella, Q160
pseudovelum, Q24, Q54
Pseudulrichia, Q132, Q424
Pterigocytherets, Q267
Pterocodella, Q140, 424
Pteroleperditia, Q421
Pterygocythere, Q267
Pterygocythereidides, 0428
Pterygocythereis, Q25, Q26, Q37,
Q47, Q50, Q267, Q428
Pterygoeytheridae, Q260
Pterygocytherides, Q428
Pulviclla, Q354, Q427
Pulwvillites, Q414, Q429
Puncia, Q179
Punciacea, 93, Q178
Punciidae, Q78, Q79, Q83, Q93,
Q178
Punctaparchites, Q387, Q423
punctate, Q54
Punctomosca, Q376, Q426
Punctoprimitia, Q182, Q424
punctum, Q54
Puriana, Q60, Q341, Q428
pustula, Q25, Q54
PYCNOGONIDA, Q3
Pyricytherets, Q336, Q428
Pyrocypris, Q398
Pyracytheridea, Q288, Q427
Pyrocytherideinae, Q427
Pyxion, Q411, Q429
Pyxiprimitia, Q25, Q414, Q424

Quadracythere, Q341, Q428

Quadricollina, Q414, Q429

Quadrijugatidae, Q150

Quadrijugator, Q51, Q54, Q151,
0424

Quadrijugatoridae, Q77, Q93,
112, Q150

Ouadrijugatorinae, Q77

quadrilobate, Q54

Quadrilobella, Q153, Q424

Quasibuntonia, Q421

Quasillitacea, Q47, Q98, Q201,
359, Q374

Quasillites, Q88, Q89, Q374,
Q425

Quasillitidae, Q77, Q88, Q89,
QU8, Q374, 0425

Crustacea—OQOstracoda

Quasillitinae, Q77

radial pore canal, Q26, Q54
rake-shaped organs, Q3
Rakverella, Q26, Q49, Q150,
0424
Ranapelus, Q252, Q425
Rayella, Q307, Q372, Q426
Raymonn, Q101
Raymondatia, Q140, Q424
Rectella, Q411, Q429
Rectocypris, Q227, Q426
Rectocvthere, Q354
Rectotrachyleberis, Q336, (0428
Redekea, Q354
Reginacypris, Q411, Q426
Reigiopsis, Q160
Remans, Q58, Q61
Renngartenella, Q354, Q427
restricted, Q54
Reticestus, Q167, Q424
reticulate, Q25, Q54
Reversabella, Q187, Q425
Reversocypris, Q366, Q426
RHINOCARINA, Q101
Rhinocypris, Q241
Rhombina, Q403, Q425
Rhombinidae, Q99, Q403
Rhomboentomozoe, Q390, Q425
Rhysoevthere, Q267
Rhysomagis, Q421
Richina, Q132, Q424
Richinidae, Q84, Q93, Q124,
Q131
Ricurer, Q39
Richteria, Q390, Q425
Richterina, Q391, Q425
Richterininae, Q98, Q391
ridge, Q53
ridge-and-groove hingement, Q54
right plenate, Q54
Rigidella, Q153, Q424
rim, Q54
Riocypris, Q238, Q426
RaviLLE, Q74
Robsoniella, Q362, (426
Rocers, Q24, 40, Q42
Ropolonellidae, Q98, 0376,
0426
Ropolonellinae, Q77
Ropolonellus, Q376, Q426
rostral incisure, Q54
rostral notch, Q54
rostral sinus, Q54
Rastroey pridinae, Q426
Rostrocyprinae, 241, Q426
rostrum, Q54
Rothella, Q378, Q425
Rotundracythere, Q288, Q427
Roundyella, Q169, Q424
Rubracea, Q354, Q427
Rudderina, Q376, Q426
Ruggieria, Q354
Ruptivelum, QL4H), Q424
Russia, Q414, (423
Rutiderma, Q403
Rutidermatidae, Q403
Ruttenella, Q354, Q428

S4, Sa, Si, Q54

Sacealetia, Q171

Saccarchites, Q121, Q424

Saccelatia, Q171, Q423

Sacculus, Q414

Sacendns, Q290

Saffordelia, Q132, Q423

Saffordellina, Q132, (423

sagittal plane, Q54

sagittal section, Q54

Sahnia, Q290, Q427

Saida, Q356

Samarella, Q194, Q429

Sanniolus, Q187, Q429

Sansabella, Q28, Q38, Q46, Q8(,
045, Q86, Q187, Q425

Sansabellidae, Q79, Q85, Q93,
Q187

Sansabelloides, Q370, Q425

Sargentina, Q197, (425

Sars, Q2, Q18, Q58, Q75, Q86,
089, 0380, Q405

Sarsiella, Q403

Sarsiellidae, Q91, Q99, Q403

Sarsocythere, Q259

Sarvagella, Q187, Q425

Savagellites, Q187, (425

Scabering, Q169, Q424

Scabriculacypris, Q253, Q429

scalloped, Q54

Scalptina, Q375, Q425

Schizacythere, Q331, Q428

Schizocytheridae, Q98, Q326,
Q331

Schizocytherides, Q428

schizodaont, Q37, Q54

ScuminT, Q40

Schmidtella, Q193, (423

Schrenckia, Q107, Q423

Schuleridea, Q36, Q52, Q284,
Q427

Schulerideinae, Q427

Schweyerina, Q178 0424

Sclerochilus, Q315, Q429

Sclerochylus, Q315

Scleroconcha, (Y400

Sclerocypris, Q227

Scofieldia, Q125, Q424

ScorT, QL11, Q211

Scottia, Q227

Scottia, Q227

Seottiana, Q227

Scotting, Q213

scrobicula, Q54, Q169, (426

Scrobiculidae, Q93, Q168.
Q426

Scythia, Q424

second maxilla, Q7

second posterior lobe, Q54

second thoracic leg, Q11

Segmina, Q357, Q429

Selebratina, Q414, Q423

Sellula, Q102

sclvage, Q23, Q54

sclvage apophysis, Q54

selvage discontinuity, Q54

selvage fringe, Q54

selvage groove, Q54



sclvage line, Q54
selvage strip, Q54
Semicythereis, Q336
Semicytheridea, Q357, Q427
Semicytherura, Q299
Semilukiella, Q414, 0425
Semiukiclla, 197, Q425
seminal receptacle, Q17
Seminolites, Q363, Q426
Semipetasus, Q168, (0424
semisuleus, Q54
Senescella, 0373, Q429
septum, Q54
Serenida, Q429
shell, Q54
shell glands, Q14
Shidelerites, Q411, 0426
Sibiriga, Q108, Q423
sickle-shaped ridge, Q54
sieve-type pore canal, Q54
Sigilliinge, Q428
Sigillium, Q411, Q428
Stglliuminae, Q428
Sigmobolbina, Q160, (424
Sigmoopsidae, Q77, Q79, QY3,
Q150, Q155
Sigmoopaidinae, Q77, Q1535
Sigmoopsiidae, Q77, Q155
Sigmoopsiinage, Q77
Sigmoopsinae, Q77
Sigmoopsis, 37, Q42, Q50,
055, Q155, 0424
Signetopsis, Q197, Q424
Sigynus, Q127, Q423
Silenis, Q367
Silenites, Q387, Q426
simple hingement, Q54
simple velum, Q37, Q54
Sinoprimitia, Q193
Sinusuella, Q331, Q427
Sinusuellidae, Q98, Q331
Sinusuellinae, Q331, Q427
Siphlocandona, Q238
socket, Q54
Somr, 069, Q168
Sowernsy, Q74
Speluncella, Q357, Q427
Speluncellinae, Q427
Sphaeromicola, Q300
Sphenicibys, Q173
Sphenicibysis, Q173, Q423
Sphenocytheridea, Q284
spine, Q54
Spinobairdia, Q207
Spinosa, Q414
spinose, Q55 .
Spinovina, Q374, Q425
Spirocypris, Q227
SprELDNAES, Q40
Spongicythere, Q341, Q428
spur, Q55
Staringia, Q383, Q425
Stenacypria, Q227, Q427
Stenocypris, Q227, Q427
Stephensonaria, Q336
Stensloffia, Q142, Q424
Steusloffina, Q411, Q426
Stibus, 0201, Q379, Q425

Index

Stillina, Q357

Srermer, Q2

Strandesia, Q227, Q427

Streptoleberis, Q400

Strepula, Q197, Q424

Strepulites, Q201, Q379, Q425

stria, Q25, Q55

striate, Q55

Struve, Q422

sublustal field, Q55

Subligaculum, Q140, 0424

submedian tubercle, Q55

Subtella, Q140, Q424

Subulacypris, Q247, 426

Suchonella, Q253, 0426

Suchonellina, Q253, Q426

Sulcatia, Q414

sulcation, Q55

Sulcella, Q370, Q425

sulel, Q26

Sulcicuneus, Q175, Q424

Sulcocavellina, Q414, Q425

Sulcoindivisia, Q414, Q425

Sulcuna, Q403, Q425

sulcus, Q55

surface, Q55

surface ornament, Q55

Suriekovella, Q333, Q427

Suzinia, Q227, 427

Svantovites, Q184, Q425

Svarogites, Q404, (424

Swain, 02, Q11

Swartz, 037, 076, Q111

Swartzochilina, Q109

swing, 22, Q55

SyLvesTER-BraprLey, Q31, Q69,
o211

Synaphe, Q414

Synaphe, Q185, Q425

syngamy, Q18

Synopsida, Q213, Q233, Q234,
0239

Tallinnella, Q27, Q48, Q49,
Q150, Q153, Q424

Tallinnellina, Q153

Tallinnopsis, Q154

Tambovia, Q186, (2425

Tanclla, Q309, Q428

Tanyeypris, Q421

Taxodiella, Q357, Q428

taxodont, Q55

teenomorph, Q37, Q55

Teichochilina, Q109, (3423

Tenebrion, Ql64, 424

Terguemia, Q383, Q425

testis, Q17

Tetracornella, Q125, Q424

Tetracythertra, 257, Q429

Tetrada, Q154 (424

Tetradella, Q27, Q37, Q43, Q48§
Q51, 054, Q55, 084, QL61,
0424

Tetradellidae, Q76, Q77, Q93,
Q161, 0424

Tetradellinae, Q77, Q424

Tetragonodon, Q400

Tetrasacculus, Q51, Q140, Q424

0441

Tetrastorthynx, Q131, Q424
Tetrasulcata, Q414, Q429
Tetratylus, Q370, Q426
Thalassocypria, Q238
Thalassocypris, Q238
Thalmannia, Q357, Q428
Thaminocypris, Q239, Q426
Thaumatocypridacea, 90, Q91,
098, Q388, Q397
Thaumatocyprididae, Q98, Q397
Thaumatocypridinae, Q78
T haumatocyprinae, Q397
Thaumatocypris, Q91, Q397
Theriosynecum, Q312
Theriosynoecum, Q312, Q427
thickness, Q55
third thoracic leg, 012
Thlipsura, Q25. Q201, Q378,
0425
Thlipsuracea, Q46, Q98, 201,
359, Q377, Q425
Thlipsurella, Q379, Q425
Thiipsuridacea, Q425
Thlipsuridae, Q75, Q76, Q78,
Q88, Q89, Q98, Q397, Q425
Thlipsurina, Q379, Q425
Thlipsuroides, Q379, Q425
Thlipsuropsis, Q379, Q425
Thomasatia, Q142, Q424
thoracic leg, Q3
Thrallella, Q380, Q425
tignum, Q55
Timanella, Q412, Q425
Timiriasevia, Q358, Q427
Timiriaseviinae, Q427
Tmemolophus, Q131, 0424
Tomiella, Q333, Q427
Tomiellidae, Q98, Q333
Tomiellina, Q333, Q427
Tomiellinae, Q427
tooth, 55
tooth-and-socket hingement, Q55
toothlet, Q55
Toulminia, Q320, Q428
Trachveythere, Q341
Trachyleberidae, (0333
Trachyleberidea, Q341, Q428
Trachyleberides, Q428
Trachyleberididae, Q89, Q98,
0326, Q333
Trachyleberidides, Q428
Trachyleberidinae, Q428
Trachyleberina, Q428
Trachyleberinae, Q428
Trachyleberis, Q37, 350, Q334,
Q428
transverse rounding, Q55
transverse section, Q35
Treposella, Q24, Q42, QI21,
0424
Treposellinae, Q77, Q424
Triassinella, Q358, Q427
Tribolbina, Q122, Q429
Triceratina, Q268
Tricornina, Q414, Q423
Trieser, Q29, Q38, Q40, Q68,
Ql11, Q211
Trichelina, Q207, Q426



0442

Tricmilomatella, Q140, Q424
Triginglymus, Q307, Q428
trilobate, Q55

Trilobella, 413, Q424
TRILOBITOMORPHA,Q3
Trir ota, Q186

trict lcate, Q55

Tro:hinius, Q327, Q428
Trochiscus, Q327, Q428
Trubinella, Q414, Q424
Trypetera, Q367, Q425
Tscherdynzeviana, Q358
Tsitrella, Q145

trisulcate, Q55

tuberculate, Q55
Tuberocypris, Q239, Q427
Tuberacyproides, Q239, Q427
Tubulibairdia, Q373. Q426
Tvaerenella, Q163
Tvaecrenellidae, 093, Q163
Tvaerenellinae, Q163
Typhlocypris, Q239, MN426
Typhlopsida, Q234
Tyrrhenocythere, Q306, Q428

Uchtoria, Q197, Q425

Uhakiella, Q37, 042, 049, Q55,
Q150

Ullerella, Q197, (0424

Ullia, Q197, Q424

Urricn, Q2, 38, Q39, Q75,
0100, 0101, Q111

Ulrichella, Q207, Q426

Ulrichia, Q84, Q123, Q131, Q424

Ultrichiinae, Q127

Ulwellia, 0242, 0426

Ungerella, Q390

Unicornites, Q377, Q429

unilobate, Q55

unisulcate, Q55

Unodentina, Q327

Urocythere, Q306

Urocythereis, Q306, Q428

Uroleberis, Q344

Ussuriocypris, Q229, Q427

uterus, Q17

Crustacea—Ostracoda

vagina, Q17

vallum, Q55

valve, Q55

Van Veewn, Q37

Vargula, Q399
Varicobairdia, Q377

Varis, Q426

Varix, Q426

vas deferens, Q17

Veenia, Q342

velar dimorphism, Q55
Velarocythere, Q358

velate dimorphism, Q37, Q41
velate ridge, Q55

velate structure, Q55
Velibeyrichia, Q112
velum, Q24, Q42, Q55
venter, 23

ventral, Q46, Q55

ventral area, Q55

ventral lobe, Q55

ventral margin, Q55
ventral ridge, Q55

ventral selvage furrow, Q55
ventral view, Q55
ventromedian arca, Q56
Venula, Q368, Q425
Vernoniella, Q284
Verrucolsella, Q127
Verrucosella, (127, Q429
vestibule, 23, Q56
Vetustocytheridea, Q284
Vicinia, 0358, 0428
Vltavina, Q390, 0429
Vogdesella, 132, Q424
Volganella, Q370, Q426
Volganellacea, Q368, Q426
Voloanellidae, Q368, 0426
Volkina, Q393

Voronina, Q370, Q429

WanwricHT, Q34
Walcottella, Q101, Q102
Waldeckella, Q389, Q429

Waldronites, Q127, Q424

Warthinia, Q131, Q429
Waylandella, Q363, Q426
welded duplicature, Q56
Welleria, Q28, Q122, Q424
Welleriopsis, Q122, (3424
Whipplella, Q253, Q426
width, Q56

Winchellatia, Q160, Q424
Workmanella, Q140, Q424

Xenocythere, Q327, (0429
Xenocytherinae, Q429
Xestoleberididae, QUE, 326,
Q343
Xestoleberidinae, Q78, Q429
Nestoleberinae, (3343, Q429
Xestoleberis, QLE, Q19, Q20,
61, Q62, Q343, Q429
Xiphichilus, Q315, Q429
Xystinotus, Q131, Q424

Youngia, Q177, Q424

Youngiella, Q177, 424

Youngicllacea, Q79, Q85, QU3,
Q177

Youngiellidae, 76, Q77, 093,
Q177, 424

Zaborovia, Q414, (0423

Zaranyi, Q211

Zenker's organ, Q17

Zonocypris, Q229, 427

Zonozoe, Q414

zygal ridge, Q56

Zygobeyrichia, Q122, N424

Zygobolba, 24, Q39, Q46, Q48,
Q122, Q424

Zygobolbidae, 38, Q42, 45,
Q76, Q84, 085, 093, Q122

Zygobolbina, Q37, Q39, 51,
053, Q122, Q424

Zygobolbinae, Q76, Q77, Q424

Zygobolboides, Q154, Q424

Zygopsida, Q213, Q0245

Zygosella, 39, Q122, Q424





