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EXPLORING THE WONDERS OF THE
INSECT WORLD

By Wittiam Josern SHoOWALTER

ArTtmne oFf YTxrrodiws vl Gioaees of thie Fiedasiear,”

“Exriomiss 1ol Mydrenies oFf Poasr Lave®

ETE, PTi. 1N TAE SeTimwal fameaaPWin MacalieE

Hi iUGH intrepd explorers have
congierdd  the earth’s  opposity
poles, climbed s highest moun-

tains, crossed its most dangerons deserts,
penetritted its deepest jungles, and sounded
tts most profomd seas, [ortunately they
hove left many realms closer home nnd
less challerging to human endurance where
the hamblest of us can lead expeditions
and Trom which the poorest of us may
bring back rich trophies of new knowl-
cilge.

[nsectdoim is one of thede near-hy renlms
thint offers rare rewards to those whose
eves are alert, whose minds are keen, and
whose pitience is unrelenting, 1t begins
i pur own doorvards and stretches as far
afield s we choose 10 wander,  The man,
or woman, or child who turns explorer
there will find among it¢ tiny folk more
aceasions to marvel than Gulliver in all
his travels, more reasons o wonder than
the faliled ardventurer into the topsy-turvy
territores of the Koselans,

For among the insects one finds habits
of life that run the gamot of intergst, from
the amazing 1o the hizarre ; discovers traits
that in some wavs seem to transcend hu-
man itm:-!hgem'ﬂ beholds untaught powers
of foresight that appear to outshine man's
mast highly trained faculty of taking
thowght ui’ the Tuture ; sees intricate chem-
ical and physical problems solved in aman-
ner worthy of our finest laboratories; gets

glhimpses of natural powers of percepiion
that po far Tevond ot unasded senses dnd
rival the detecting powers of the Anest
mstruments that science has bronghn o
the stdent’s aid.  Ooe even muns tpon
solations of involved sociml problems that
civiization has tried vaimnly to master.

INSECT FORERUNNERS OF MODERN

INVENTOHS

Inta this wonder warld many explorers
have gone who could match the intrepid
cournge of a pole-seeker with the uncon-
querable patience of a hic-history hunter,
Whoever resds Fabre and Forel, Comstock
aned Kellogg, Lotz and Wheeler, the Peck-
hams and the Raus, and scores of others
knows alike what fmite tregasores of trath
alrendy have been gnthered and what bo-
natzas 0f interest still lie pntouched,

Through such workers as these we have
learned that long before our ancestors hal
emerped trom their primeval caves; or haed
dreamed of a better anesthetie than s ¢lub,
the glowworm had evolved a sleeping po-
tion so subtle that its victim amld not per-
ceive its administration, yet so poweriul
that nothing could disturh the profound
sléep it induced.,

When our forbears were dressing in

skins il before they had  diommesticated

even the dog, the bagwarms, larvie ni the
Psvche moths, were tailoring  themselves
st coats ond close-fitting  nighteaps,
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L IHEALDR-FLY THAT HAS JUST EMERGCED FROM ITS RNYMPHAL STAGE

This gangy-winged crenture has foat transformed aelf {rom a uyiph, such as s shown T
the liwer left corner of the peetire. Tt will cling th the grass stem tmtil the chitin of its bods
I:-lr:_]l'l'- --'l'! !'l.r'!l-.- the 1.|||i-'.| ”i-ﬂ. fli S |F!T'-'|J:i.'_|| the ||!-||Il'.l.'-. 1 |:|IJ: ETricEs I--'-TL'LI_;;_'L: tlie f =i -_l._-:ri.
o Hs ﬂlti'h'.' erystallizes,  Then it will be reudy 1o fly away, obe of the swiftest of all the
meeet clan
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while the pnis were keeping “cows” amd
prowing. “mushrooms” (pages 16, §7).

Before promeval man bod learned to
kindle hix first fre or dreamed of the use
of coal, the social bees were employing n
liive vertilation the slentical principles that
industry now uses in keeping pusre air in
modern coal nunes,

While onr race was still withuut the
sliphtest understandding of the functions
of the nervois system, some of the wisps

had learned 1o paralyze their prey and to

classify insects according 1o the umity or
multiplicity, of therr gangla,

I'ar antedating man's earhest employ-
ment of the principles of oild stirige and
sterile preserving, the wasp was Keeping
meat fresh for weeks and the bee was
sworing honey that remained sweet indefi-
nitely,

Long hefore modern civilization had
appearsd upon the face of the earth, the
caddis-fly’s children were building them-
selves submarines and some speécies were
attacking their victims withoot warting.

The Fnmenes wasp was a finished pot-
ter, employing fine natural cements and
excellent hydranlic mortars, ten thousand
venerations before the human artisan knew
how to fashion a flint. |

The bombardier Dectle emploved gns
pgminst s enemy unumbered centyries
before the vriental invented the stinkpot
or man resorted to pas warfare,

AMAZING ADAFTATIONS TO ENVIRONMENT

While man has progressed mainly
through the development of the intellect,
meeting his problems of existence through
the powers of his mind, Nature has helped
the insect hosts chmb their ladder of
achievernent by developing their physical
adaptations to the requirements of their
CITVITORMENL.

For vast ages and countless peneralions
it has leen the great Master Breeder
dernly, even if so slowly as to miake it an
almost imperceptible process, weeding ont
the weaklings and protecting the fi. In
this way every physical and instinctual
ijuality that has made an insect more suited
to jts environment has been further im-
proved.

These privesses, employed with sochi
profit by man in the development of quali-

ties that the better meet his needs i flow-
ers. fruits, prains, horses, cattle, dogs, and
poultry, hive wrought marvelots trans
formutions i the msect, both wm body
structure and liie halat.

Through them the wasp has achieved
the poisoned dagger wath which to para-
Iyze its prey; the bee has mastered the
secret of sex contral; the wingless spring-
fail has produded o triggerlike, suff bair
that provides it with powers of locomo-
tion 3 the adult Mayv-flies of some species
lave done away with mouths and stomachs
because their nmture hives are too short to
need them § the dragon-flies have come to
possess eves with as many as thirty thou-
suniel facets, to furnish the intense vision
required i capluring darting, fas-fymg
prey.

Throngh these processes, also, the walk-
ing. sticks have comie to look Tike twagsy
hutterflies relished by the bivds have de-
veloped a close resemblance o those the
hird’s palate detests ; certpin flies that pre-
fer the precincts of the bhumble-bee's nest
have copied the bumble-bee's clothes and
stature in order to be rated a5 members
uf the family rather than as interlopérs.

The plant-lice have eliminated males
from all but one of their many anmual
generations, amd under laboratory  tests
have produced (4 generations without the
interposition or birth of a single male.
The ants bring up birs appirent to the
thiromes af their kings and queens, and
wood-borime grols have been known to
live forty vears in scasoned wood.  Car-
pet-heetles have lived twoyears in a corked
bottle with nothing whatever 1o ent save
the cast-off sks of thelr own transiorma-
tions

THE AGE OF INSECTS

From these {ragmentary recitils of some
af the ways in which the denizens of the
insect world meet their problems of life
and solve their enigmas of existence, 1t 1s
plain that nowhere, either in the fields of
fact or fancy, can there be found more
sutpassing marvels than are to be discov-
ered amoryr the humble folk whom mast
peaple dismiss from their mands as mere
“huggs,"

Man prowdly refers to the wvarious
epochis of his own history as the Stone
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A BUMBLE-REE, SHUWIXNG HOW FOLLEN

VIR ERE T ITS ILATHS

In visiting the fowers for nector and pollen oot of which to make fhe raaste witich 1t fecsls

bt the barvae i s tiest, tlhie |'|'.;'|'E'|II!|:-|'||'|' gete a hberal coating ot pollen grafms. A
M these graims are left on the stipmas thts

erves cyually well the BFowers amd the babies ol 5 own lomsehnkd

rom flower 1o Hower moiny
[o this way the huamble-be

Age the Tron Apge, the Age of Electricity,
ete. ; but, after all, and in terms of epochs
smmeasuralily longer, this 1= preéminently
the Age of Insects, Both in the number
of spectes and of mdividuals, the ineecot
hosts are the domimant life of the faunal
world, As for backas 1907, according to
Lir, Frank K. Lutz, more than 383,000
species of themn hnd been deseribed, and
the average annunl nomiber of new forms
tonrnicl TAIETS AT mmd fuooo;. As :-;||1r|['|1_|r|||1-
giats penetrate the tropical world more
deeply, the annuoal accretion of new spe-
cies tends to increase with the passing years,

it pass

tiertileeeer  them

number of
rAnge
g TTHare

Fstimates of the tota e
sertled] aml  undeseribed
trom two o ten millions. Even at i
romservative fpure, this wonld be six times
s tany a1= there are o all other animmal
species combined,

Within a radius represented by a single
homir s motor ride, one may hnd more kinds
of nsects than there nre species of birds
in the whole world, and within an hour’s
walk more kinds than there are species of
mommmls m all creatioh.

When the hrst ambitious creatures of

the “bug™ world, which bore o rather close

| 18 L [
I LI |5
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other hand. are near the top surface. The
sheletoms o misects are made up of
series 0 sepments or ries g oand, whether
i grasshopper, a dragon-fiy, or a moth,
inan ant, a house-fiv, or a bee, most of
these serments are apparent, if examined
closely, There are other classes of crea
tirres . that have thede ringhke segmental
sheletons, but (o quality as insects they
must have oo more than s jomted legs
when m therr adult forms The "thonsand-
lerpers,” the scorpions, the spiders, and
the ticks dare all cousins, bt they are all
techmically anehgible for membership in
the msect “lodpe™ becanse they have 1oo

ruiny legs,

The circolatory system is amazingly
different from our own,  In most species
the hearts are not complex organs like
ours, with divers chambers and sundry
valves, but are simple, hollow tubes that
rontract mowaves from end to end.  Therr
blood 1= not red like purs, but vellowish or
erecaisl,  They have no veins o aneties
through which the blood moves;: rather,
it is sent divectly through the hody cavity,
which is hlled entirely therewsth.

The maggats are shawn in the sechion from which the rind has been cut away.

With us, the heart 4ends the Lilood to
the lungs to be purified and given a new
supply of oxygen for s return (ip
through the capillares.  The msects, has
ine 0o lanps, eet their oxyveen, not throush
the blood, but throoph ligle  breathng
tubies known as traches, wlich penetmate
every part of the body

FEEDMNA HWANTTSs 0F WIDE RBANCE

The feeding halbsts of this class of erea-
tures are of astounding range.  The plant-
lice, sucking the sap of rosehush, apple
twig: or cuctimber vige, love plant juices,
just as the mosquito and the flea Iove ang-
ttal hloeed. The honey-bee and the butter-
fly, drinking (he nectar of the flower, are
in strange contrast to the sexton beetle
and the flesh fly in the quality of their
I:'J::i[h:l.'tiu' 5N bt

The wood-Yorers, satisfied to spend
their larval lives eating mmaght bt insipil
wondl as they digest their pathe throongh
the heart of oak and hickory and elm.
have tastes mfinitely less spicy than those

of the "weevils™ that ure never so b

as when feasting on Cavenne pepper, or
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ciatsed v the death of their queen, select
of their own number to fu ns

the interregrmunt,.  Lhe larve
[v. elop into

I nction
queen durmg
of these, fed the

roval e dey



T

Mintograph Tiv Poal Grigwall [ Tiswes

IOENET STANDSE OITARD
[T NEST

A COMMON

Tho photographer obtained this pictire by bodlding 2 specili] seaffold
for lis camers apd ysing sunlisht eeffected frowe 2 mirror .
ad other wasps were the worlds firgt masnfuctaress of paper.  The A
e 1 which they eitffarge 6 itlle sest smaller than a ben epe 0t
one a% [arge as 3 half-bushel measore, withoot distorhing its symmetsy
of  opening up ity lterior, 3 oomasterpiece 0 building

jlagre S0,

full-fedged queens, ready to start the
III]IIIZ-_'. LIT] '.I'-n |'|1'r'!'I'I.'|.i|t ECIRIT S UTEE MEmE
The cense of smell in some of the in-
gects 15 almoast unbelievably acue, The
."-]I.Il."”l'll:.!_:: LTEWILS ST ['I'.I'irll.l':!' '|l'||"-. Lr P jei-
tinns on the antenng and possibly in gome
of the month parts, so arranged as to leave
the norve ends exposed to every odor amd
at the same time protected from harm,
-.F'll-ll' i.'||.-|'|..':lll-.'t" LIy a8 -:!|'.'L’II' Arileritid II|. 1
ordinary June beetlé theré are as many as

AT TITE

pid THE KATIONAL GEOGRAPHIC MAGAZINE

forty thogsand of these
oliactory pits.

= Oe with
their antentie remoyed
ur covered with shel-
lac, #re unable to find
eithier loewl or each
other. 11 their eves are
Llhind folded with prich
and their ontenme left
i vormal  copndition,
III'.I_'_'. seeim Lo sutier o
IEICCT VeI e,

Fabre's classic ex-
periments with the

=i,

rreal peacock and
handed-monk  moths®
and with the truffle

sivw to what
meonceivahle  leneths
the seise of smell
SOMELHMEs 15 devel-

bt e

opsscl.

The great peacock
math, the loreest in
Lorope, s clad in
chestouat velver, with 3
neckie of white fur
It wings, sprinkled
with GTRY and brown,
are crossed by o faint
cdeed with
white, and
siufeliled ||}' [ JTeal ey
with a black ].|1||ajl =11l
a variepatd iris cof
]-::[55]”!: I"|'-:"|Tl:".‘:':'.;'lll'_"' afies
il hilack, white, chest-
T be homoets nut, sl '|l'::|'[l'.'._
[emiale moth of
, cnerped
o lier COCONT 10
qabre’s Inhoraters one

Tt nielt
warm of male moths
that everyvhboedy was astounded. In the
labaratory, in the kitchen, in the diming
rogm 1.|'I-I_'_'. Lj:11].L'I:'I|. .IIL-'. ]L'1'1-‘! 1-l'|f‘|:|.' ]1'_|L'-t‘!'l
had come to [y their ]"E".:I.'Ial'l..'t_'; to theé -
riageable brude bom that morning, 1

‘-!IIIII|-Z:|.

ENTREANCE TO

]EJI": o o B

| e beNT,

. 1.
fav day.

there aime sach a1

LI I |

* See “Steangd Habdts of Familiar Moths anil
Duttertlres.” with smxteen pages of illistritons
i full ealiar, by Willlam Joseph Showalter, in
the Narmxar Groowarnwe Macanxse for Taly,

JI-I-I'I-
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erght days ot

least 150

TWOEIET S ol ¥

COmme 1o

CiETLE R '.:!l" !III-.IE]l. -E[-
(i, Whenee came
they ? Extraordmarily
rare mn Pabre's regiom,
te thoueght that some
II...!-L'
traveled at lenst a mide

and s half.

of  thefn st

with
wilene, the voung
viryin s caldl sull wont
torth the lovers
sull hieenee = T
chit up in o air-tglht
jar, not a single visitor
arfived to pay court.
When the antenirice of

visitor were oitoff,
an  operation  through

Wil

Surrounded

rinpit

andd

ERLEn

e evineed no
pain, he became power-
less o locate tos ol
Iy, |||l|".';_:]| -'Ill:' L e
only a few et awny.

=0 10 was with the
banded-monk, a doy
Hver, A clionee o
tell soto the ertomiolo-

T
rist = lianeds, The ks,
hran ded
maile thesr
were miles

where the
monks
home,
i'r'.'n.'ii_'.'. ITlilTI.'l‘ _'.i’Llr-.
of dilipent searching
upon hig own part and
that of his family T
fatled to reveal o simn-

With

erle member of
i any ol s sioges from egg to

But as soon as the newly hatched msect
:.'Ill FI'.I-'II1"| |'|I'I‘ H'l.'l.li'l!f,[ Pl S5WRlTTTE llr
landed-monk gvooers came from  snme-
where out of h]e: distance to pay court to
et 1 s time the nataralist exhansted the
list of [HO e il scents and steaches
in an effort to overpower her “call,” With
what he called the concentrated odors of
| A

I |
.III JUNEE

s works, n siiker's divan, a soent
shop, an oil well, and a chemical factory,
he =11l was nnable to conguer the emano-
tion that called the swains from over the

hills.

LIORING A

it large xidney-shaped eyes, ity
piescerlike mandibles, a horoet presents o fearsome pspect wWhen pog-
nified. The members of this famly feed thetr young chawed-up bits
of other msects (see text, fage 52).

i SiE

Platograph by Lymngod Al

HORSET I THIE EXYLE

jlil'ﬁt'l!'ll asytetinge, Gl oS

We admire the amazing delicacy of the
bird dop's nose. Gomg ot a gallop, on
his sigzag way across a hekd, he recog-
nizes the scent of the guall from that of
ary of the thousand and one other odors
issuing from grass and flower and shrab,
from msect and bird and beast, Not only
ein: he diseriminates etween several kinds
of gqumi scemts, whether they be of the
hody, foot, or nest : whether {resh or olid,
or from birds approaching, standing sull,
(W} ﬁvt!ilii{-

PBut even the setter’s nose is o dull or-
pan of perception beside the antenne of
witterflies.

]TI-I'!I.--I ].-l.,'!,". a8 I.l."l.".-.I R !






EXPLORING

A FAIR OF AXNTH

Livinge m dark hurrows where the
P ETE Y.
"_.|'|=-||' ] EEALTAS

tairt] i,
i msouily o

i FELETE CiTE ANk 1II'

bhrpih ol strioske o

aleo are Frtz Kredslers imstead of
LATLISES,

The hum of many orders of insects is a
sonnrl pr rleerd ||. the reed method—the
rapidd viliration of a tongoe of some ma-
terial. In the case of the bee and the fy,
one wing is the tongue. The droning
among the flowers, the gquivernng notes
when enmezhed ! weh, the

CTICHELS

m @ spder's
high-pitched buzz when making a get-
away from such a trap—all these speak

1-1:u'n|_l. evert to human ears, of ami-
ilitv, anxiety, or atger that one cannot
avord the concliusion that the bee knows
ww L express her moods as well as we
There 1 other kind of sound pro-
duction. When a fly pets fast in fly paper
we hear its shrill, high-pitched, nervions
ery, although ite wings are pinjoned by
the glue. That sound comes from timy
trachere, or tubes, with which the body
is <hot through. The bees have a voice
rroduced in the same way, and any bee-
eeper will describe the piping ot his bees.

'HE WOXDERS OF THE

MAKE

SN YT
They matiently scrub thedr hodies withe ther mamedibles,
The maittons ito which they have
sorn hudaneing Msell on two fegs
with meticulous Gire.

Byl

(CT WORLD -

II.Ill I-|!|I IIiI IIl'l'l' |

e

gl 1is
THETE TDILIL]

clesitiliness w8 a rile of the ant comi-
s s to romone all sdhering
et Lo complete their tasks are often
and swinging s abdomen up to
The photograph & very much enfarged

erterd

[t is by piping that the Indy
intent on a meal of warm blood, gives the
mtended victim warnung, thus proving
that she 15 8 bold heghwaywoman nither
than a cowardly thiet.

g lilo,

FEATS OF STRENGTH AND ACHIEVEMENTS

IN ENGINEERIKG

When man’s strength and aclievements
in engineering are measured by the stand.
ards set by the inkects, there are some
phitses 0 { our stceess thot are over-
shadowed entirely. In the last Olympics
the record {or a *-..--h‘;l!'lg high jump was
v feet 234 inches. Yet the cormmon flea
Pulex trrifans, 1t vou want his more exact
name—is capable of jumping & hundred
rimes as high as hits own head. Vere the
Olympic champron high jumper able to
do as well proportionately, he could clear
the Washington Monument At a sngile
bound, with some eighty feet to spare.

Likewtse, if man's Digprest structure
were as large in proportion o the size of
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FChotogruph B Paul Griewnpld Hewes

ANTS ANWD TITELR

Manv ants are stotk raisers.

AFILITY CATTLE

i | |:I.;:. [T '!:_l Lhye iT I_||J|__I|_'|_::|,'_l| il .JII]|iI!- ".l|"i‘||l,
44 mueh care o5 A westerm platnsnmn tereds has  cattle,
the ¢orn-root aphid a' remarkablo deeres of iotelbrence = showre

et bageageman could
carry loads as heavy,
i proportion to size,
as the sl he eonlid
lift a half-ton trunk 1o
the top of the Wash-
ington Monument
without ajppirent ia-
Hirte,

harby and Spence
have pictured the
strength of insects:
"A wild bwee or @
aphex: {see Color
Plate X, figure 1), for
instance, will dig 2
hole -3 leed hank of
earth some imches deep
and hve or six tmes
its own se, and lghor
unremmttingly’ at this
arcdyuous  undertnkme
forf several ||n:.'.~_-_
scarcely allowmg itself
n moment - for esting
or repase. [t will then
occopy a: much me
in searching for astore
of food, and no seoner
15 thiy task finished
than 1t will set aboud
repenting the process,
and before it dies will
have completed hve or
zrx similar cells  or
ECYETE TINOTLE.

I vou would esti-

In wtilizig  mate this industry o

the fall the Hile fovects are taloen, i oone or wither of their stases of
lite, it the tests of the ants and corefully prodected durine the
season 0f eold,  In the eardy spommie they are carried to the roots of the
smartweed and Gther relited plants, wivre they are “stiired”™ untal
the farmers’ com takes root.  Then they are ciarrin] o the eorn poots;
which serve as graring ground for the sommer.  Each aphid hos o
tiny tulwe om the upper rear part of ibs beady, throoeh whivh # secretes
droplets of a sweetish substunce which the asts drmdowith gusto.

its proper value, you
should reflect wha
kind  of  exertion i
would  require in A
nun o dig oA few
davs, out of hard clay
or samnd, with no other

the adnlt buman frame 25 the Pennsyl-
v ant hall as to the size of the ants
that bl #t, we could hoast of a pile five
hundred times as hap #3 that wonder of
the ages. the pyvramid of Cheops 1 and the
Eiffel Tower, binlt with the aid of all
sorts of machinery, 1% no higher, propor-
tionntely, thon the ant hll réared with
claws and mandibles alone:. 1T the mod-

than hiz nals
and teeth, five or six caverns bwenty feet
deep and four or five square, for such an
undertakme would oot be comparatively
ereater than that of the mmeects in guiestion,”

tins

TIIE COTLORS OF ITNSFECTS
}l.T.'l'.rElEtn: the fairest Qower= that hlow
i1 the riehress am] irnlescencde of thear
coloring, some of the beetles, bugs, and



[:1..

the hotter-
'I'I'II'I"I-.

hees rival
thies oo
even =em to challenee
thie rainbow jkself. in
harmonics ol
liaes (see Color Elates
[ to XXIV)

The dune heetles of
the South American
pampa, we are  bold,
combineg the fire of
withh metallic
[oster, and, accordime
to the I'I'I'l.':lll'_"]:‘l"l' i
light, emit the green
redlections of the emer-
ald or the gleam ol
TII"|r|_'|' l.'|||l||r'T-- rakers
of mmwck that would da
Lo Bor &
sHOWCse

What Goleonda do
I:'|II' —-l':':'.':L!l [ S l'_'ulnr
Plates A NXI11 and
WAL VY, the azure

ol o uckrhafer, the

el

f ey

TS

e jewelers

heetle,
and orther species. visit
t mather their pems,
and m what
do they  fad

polden nuggets;

ol e :|.||E_-.!r_'

n -
(RLITL =
| B g Nl g

thetr

THE REASON

RECT

Fisld | Ne—

Col,ans

The preneral har-
montzing of insect

TIHE

APLORING THE WONDERS OF THE

ALEeY ROUTINE OF AN

WORLD 17

EINSELT

Puul Tirluweld Fowes

Ihotigraph
AT IDILE,

The queen is the Targesy individual, in the cester ol the pctre. In

color and PRtTeErn with  ¢he grattp of five nmis in the upper right cotter (wo ay be seen

eme ol

the color sc
usunl envitonment is | JE8h
recogmized  generally. o SR
It i= the artt oi camon-
Hage develaped by
ages of necessity for low visibility. Those
insects hardest to see have the best chance
to escape the birds, the lizards; the toads,
and the predacecus insects of othér spe
Fven in o sinele :m;-r;:'-.i varieiics
aof coloring are found in different locals
ities. In each case the harmony between
the insect and s environment is -
tnined.

Some msects mimic the colors of other
The mimicking
specied are edible to their natural enemies

P

IS,

1:.3.1*.'-i.-1. i 3 '|'|'|'l".'|_._i'[:'.'l|'|l

combmg earn «ther, a3

third ‘19 carrying an egg, while the other two

At the top 1s-a wothker carrving a- basl af earth Whether herd-
[wen opposde pape), making slave roids, growing
"]'|'|'_-:.;i'|'|'.-.|' n'l_:l" or =_.'.|'..|.:i|||_- _'||l|"r |:-'_'||_"i_=|__-| of |;|I|_' Ciadi Hy, l:I'.I:' i bR I':'::.I.I 5 4=
n remarkahle sorm] organizabon

while the mimicked ones are noted for
their repellent taste aned thereioreare given
a wide berth Ly insectivorous creatunes
The nearer the edible falk can fmilate the
nonedible, the better chance they have to

escape a hungry, mouth.

THE SEVERAL ETAGES OF EXISTENCE

On the othey hand, there are gome in-
sects noted for their high visibility rather
than for their suecess at camouflagmg,
They are nearly all distasteful to the msec-
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Often one sees synunetrical little craters in dry, sandy spots

":i.l'lﬂ‘:'lﬂ'i'l:l' ﬂ.‘lll'ilulll' '|r|rr|:|.':|_|'|;;|_

TRAPFS MALE BY WINGED LIONS 7D CATCHY ANTS

These are pitfalls for gnts

The winged Hor shown below ({emale left, miale right ) Bivs her edps m sal und oat of theae
ertierge larvie in the form showa a2 the lower lelt of the pictire and at the battom of the cui-
away crater, The amt that slips over (e edie of one of these traps findd the sand exsct ly m

the ghele of repose and copcget o foothold 1o crawl ont apain,

gles, onmes out of the sand and captures lam

The Lirva, semving his greps-

Che may joduce the hidle creature to come oo

simply by ticklimg the saod in the crater with f straw.

tivorons folk, and they advertise them-
selves in Dold-face type, =o that the foe
may “read as he yuns” that they do not
Lelong to the edilile species, Some moths
and fies (see Color Phate IX) that are
perfectly harmless duplicate in eoloration,
a8 well as m outlive, bees and wasps that
have frightful stinps,

The transfurmations that take place in
the nsect world are marvelous adnptations
to environment, From the tiny egir to the
repulsive caterpillar, and thence 1o the
beantiful butterfly ; from the slim ezg to
the fat grub, and thence to the iridescen
June  Dbeetle; from  submarine-boilding
caddis-worm to the hee-winged fiy; from
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swailid Huwes

it 5 1] T
Prherergr gt Ly Praul Gy

A CHOUD OF STRING-TAIILS REFDREE A BUTTALD KIUKEL

These are among the most primitive of the fmaects, They (vaseds o triggeriike apparaing on

the twider sidle of {heir boddees

1 o
I||"..|. e

the I!!:-'Fl.l-'ul'u]'i.' heeslotse to the blister-
beetle—these are 8 few of the changes
that take ploce i many species,

STAGES OF LXISTENCE

THE SEYERAL

species  undergo no  strikmg
changes an thetr journey from the egg ©
the grave except 1o grow wings, (Uthet
species, more nomerous, such as the Jo-
custs, katvdids, crickets, and dragon-flics,
undergo striking changes of environment
and partial changes in their makewup, In
their larvachood they live in the ground o
the water. As adulis they could not sur-
vive stich surroundings, They have niam
molts. As they oulgrow cne suit of clothes,
it splits open on the back, and they creep
cut, all “dolled up in a new bib and tucker”
of more liberal dimensions.  Tlis hardens
because of the clhatmm i it, and -.[1||_-r1r1".:‘.|l'.'
serves its purpose until again the body 18
too big for its garb, when another split-
ting on the hack marks the acguisition of
o IMOTe commcdiions Farment,

ST

Vheon the trigges

1 bt E[I‘!'!':'.'::-|.1i|"' oecur all over the wout lid—amn Lasul, wiater, aml lée.

i3 redissed the fnsect w able to spring: grreal

Virious species have their own definite
number of molts. The Seventeen-vear Lo-
cust is thought to get twenty-hve new cos-
times during its hevday of life

Hut the the butterflies,  the
moths, the hees the nnts, the wasps, the
fleas, and such underpo utter transiorma-
tions—from the egy to the maeeat, from
the magpot to the pupa, and from the
pugt to the Ay from the ege. to the cater-
pillar, from the caterpillar to the pupa,
from the pupa to the moth. The
muscles chanpe, the digestive tract 1s trans-
formied, the creatare’s whole being 15 50
miade over that the environmient of itz one
form would be foml to s other.

Imagine o buttertly eating sofl
June Leetle (see Color Plate XXT11, fig-
ure ) forced to hive under ground, or a
caddis-fiy trving to dwell at the river bot-
tom !

[l the caterpillar does not eat for to-
day alone. It toresees a mormow when,
undergoing its transformation, it will ave
to spend days on end without a single Tite

|Il:'l'|!l:'-|,

ard

fond. o
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Photograph by Powl Tenrl Fabre
A PRAYING MANTIR (ACTUAL :ﬁli':F.l,I LAYE THER EGLS

The mantuds deposit theie eges In corions massey, coveeed with o
iprhcke-drving mocys, on bronches and plant stems, by the late sormimer

birid in constroctine its
hirst pest; but it may
b saiel that the newly
mature bird has at
least had o chance of
watching a  secomid-
yiar matron of its kind
blding: and  petting
smme hints that way.
In the case of the in-
sects there is, as a mile,
no possibility’ of such
helps  In the majority
of :‘-l'l-l!"l."i!l."'- the mother
13 dead long e fore the
dimgrhter comes 1o that
slape ol existednce
whern the necessity of
providiag for her
progeny arises; s the
knowledee has to pass
bv way of transmitterd
MEernory,
“Somewhere in the
minute speck of proto-
plasm constititting  the
ege of one of the soli-
tary hevs, for mstanyes,
there 5 an nfinitesi-
mul particle of nerve
matter which contains
the secvet of how to
it mocurmte  circles
atil ovals of roseleaf
= that a given nim-
ber of them will over-
lap and enrve mto g
periect evliinder, Dur-

amwl {all,  From these the sonng emmerge durme the followding sigmmer (118 ”‘“_-" gresnter part of
anl #oam gEreew Yo maEtarity, molting several s and developing wings 185 lite the creantre
m the interim (see text, page 28], which hatrhes  froomn

nf food, the while its entire interior, ex-
cept possibly its nervons. system and. re-
producttve elands; tdarris into a thick fhatd
m which float bits of degenerating tissne,
While the débris of the disintegrating lar-
val hody 1% being melted into liquid in this
strartpre alembic of Natare, the fluad, in s
tirn, 15 bemg transformed nto new tis-
sues and new orgns.

MARVELOUS MAKIFESTATIONS OFF INSTINCY

“Dine marvels,” observes an English
naturalist, “at the slall displayved by the

that egr will have no
need of the seeret, bt the germ of it will
gor an developing, and when the bee has
reached its adult form there is the iden in
the momory cells ready to instruct the
nerves that povern theaction of wings amd
legs and cutting jaws."

The milkweed butterily sips the nectar
of fowers and never touches green leaves
Its caterpillar, however, would starve on
ratione of nectar.  The butterfly knows.
r—to be literally accurate, nsteml of
figuratively correct—acts as if it knows,
thait the caterjpnllars which are deatined to
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hateh from the eirres 1
lavs mittst have freen
z lnvs

food, so it alway
thiem on leaves,
Laikewhse, one of the

Meloe  blister-hestles

contsin of the Spanish
tiy, kays its egEs by the
thousand—perhaps
Py thousand the first
dav, three thousand
the secondd, two thon-
sarid the thard—near
the borrows of certain
mimng-bees, T hen,
extimbsted by the Her-

culean task of insr-
ng  the perpetuntion
il 1|'|1' -.'Ilr'|"||'-_ 1|'|-_.'l

mother beetle crawls
awiay and dies. Pres-
115|iy an mmnnmeridile
host of small ereatures
FOomme Ol ||'f !_|'|_'_'
pronimed, seek out the

|'.|||'||i_'|'_-| e I'.ll F1E II &
the bees, such 15 the
composttes, amd  then
=Ill'|' LT the  hees'

||,|_.':-.'-'_',- ':II"l__.:l CITiTe |
nectar and pollen,
A MUEBTNIEEER 1T"TN=
MASKTLL
.II.II_ =] 1
] |

|]!::|.'

oo fime

these creatires

wore helicved to he & _
: : S - J sb e ikisas il brrimiit o lesvtiee]  FhE. sewtet o

spiecies of Tomse infest- i et U Lreaedy .HI|.L il t ha armed o ret ot
. : X Ehe gueen bee s [upioe o] fERs IR teredd the art | ammriatmg  the call
e the bees, wnnl ' e T Oy g Pt e A
. | ot gk The mistress OF fhe I e bees condd swotthonrt diihenlty sting o
i FERTT AL BT il LET L E i i [ e =B |

" EWMAT, fea l-_'|'—_-'! h to death,. Hot they allow 8 by etter weithowl peotesd amd to [as e eges
Cntonlapist, [l The larvee spin webs that do great damage to the bees” hogs 1]
them to e the bhalaes

1 1 F II - - a | E- | -- - n | - | | [} - -]

o2 Meloe beetle, Then Fabre stndie desth to fasten s tentacles to her hopes.

1 [

fotind  Turthet it aller oboe
15 safely ensconced in Mrs, Bee's fur o
rides around on its amimdted amrplane
until she has provisioned her cell with
st e momiend the

|.-:l|. IR -|'I||

|l'=”l. [} .'|I||..I ey, r:.'||1 11.

|ll:'|: !:I_'.'- III'.r | it LEE AL I||'.' :'II !'.'I.- fi]IIIL |'.--I|I.'_'.
the little scamp miakes a fiving leap trom
the hostess and landz: on the
newly faid epg, which it proceeds to use

larler.

- B g
|'.'.'- o I AR o

bt 3% 51 |i-|_- riit] _'|r1l| '
T

life, unwittingly

1 0T e ::i*lH*l; bin palianit et of
permts his

Ferm ol

b Ll o L1 the L:!. higt not for her awn.,

The baby Meloe promptly tears open the
ilell ani to Tonst Hjon the coi-
Then 1

terits of thie eep,
Far severa] vestrs il SLaVE in the eell it stole

nroceel
roets o sleep.
F!'ulIII 1|.I:' |lr'|' f:l;-.EI-|_-' I|I'.|:.'I'-' I'|1':|r':'i 1!'|I.'!'I.II'.
h time waking up transformed
fnally emerges a full-Hedged Moeloe beetie,
reaidy to start the cvele all over e,
Cinly once i s hife did the tiny ¢crea-

T
PR, |
][ TR

tur II.-I'. = OCCASIOT A -!'1'1-. ol f® -I'.!'.J'III (4

which to hide ; only ance, occasion o sieal
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home, Yet. with all the order of the sue-  utter absence of hght s It hwhs ears, Tog

psEM Of noles a run on the piann,  what conld ther e Of Interest | 1t 1
cach act was perlormed with a sureness hear when ulfer stiliness rogns porens
and a deftness as only man can show mm mally?  And nose—what warning. could a
His domies abter _..-;.:'-: ol traininge. L i -__'i_'.'|_ wihnl eetatory I!":I-_!ll- w il
alfactory happeness, wlere there i toth-

THREE YEARS 1IN THE SILENT HEARY OF L. hat rpak wood to meet, nothing but
THE OARK aak wood to eat. nethinge hut oak wood to

So, too, it i5 with the cak-bormy grub  smell;
and the lonp-horned Capricdrn heetle [ see And yet “thissnothng-at-all capm bl
Color Plates XX and XXT1) into which it of marvelous acts aof foresight; this belly,
5 transformed. From an eer ina crevice  which hardly knows auglt of the présent,
it the hark of a tree does this grub com ees very clearly nto the fuatof Y ited
to existence, [he mother 15 deaid] long three vears of eating, it bmds itself called
hefore the grub begins to live. A tiny  into the deep sleep from which it is des-
veature it 1% when emernge fromtheege.  tned to awaken as o full-fledged, stifl
but with o powerful set of woodworking  ammored, long-horned Capricorn beetle

tenils i 1ts head, Urred on by an uninthomahle present:-
Three vears it will spend eating its wiiy  ment to prepare for what never has b
throteh the wood of the tree. In the silent, P 1| before in f1s experience, at this
somber solitude of the oak’s inmost heart  juncture the grub bores to the surino

| L | 1 I - - P -. 1 r [ -y TN
it eats its ever-lirmadening,  ever IenEthner- evien braving the keen ears of that ancier
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hntisgraph By Lysiwoomd M, Lhace
A BOXOSTER OF THE DAY AXD A SERENADER OF THE XIGHT

Hanging oit the Tutkscap By at the left is o0 bharvest-fly whose tuneless burz hils the aie
on an Aungust day. U'pon his eolorful haleomy at the rght Mr. Katydad looks out wped the
soene.  But he undefined accusations agamst the mysleriogs Katy (ste text, pagge 14) will pot

e leard wnt] eventide, when e barvest-Iy 18 wrapped in silence
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rnated]  sapsace s
nherited the vuid-
ince that muke< il A

kniowitsdlere that it 1s
Il. 'rll 1 Il' .'-III'-I II
: [1 | ...-II.'I! ill_l r|| I i
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WS | et it o
= r i
1 g LEER [k [5
L i
I I "|I| Rl
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1L il --.'I 1.1 II| rn |

erhmps th | L |
larva ktioewti s the
ne Processionary, o
tent - building  cater-
villar  resembline i
O WAVS  OUT oW
Camnimnr ipple  tree
tent-caterpillar, arn

C LSS exarrple 11
| i.!'l FERF | L1 1 i
|} ! iy . I
eridrir il izl :'!'-.-. with seemingly
crpassiny intells-
ik i i i | LT, e L= I
Fence
Line often ndides galls on Eants ey Kineds,. v lale some of thess Fabre. in his “Sou-
pECiiar iormabwons are cansed by certam Kinds of fasgn, most o1 them _ 4 ]
. . - i 11 - % FITT =
are prodoced by insect [he two open and ooe closed gall are of a : Wi S
YT vt v Cina f the EYTITHE :.:_.,li-|||._- 1 b |I|I|:::_-E. |_._.'.:| MG ',:::. i_'.i'-.'.-. fFives § 1T =
produced by another species, whose young have emerged. In the maotic picture of this
™1 i oo I K= = oy O Wi E i tals i o NY SEap— o i » i
L '..'_.'.:.'.I i W I.. I'||| I..:rl'...l i Il. at wl ._I_ W i |_l.|_ [ i .r_.|._r_.! '-"-.'.'T.l'| ar's |'|'_'|'.']-'lf
yotng gatl-tees 1t they foul been oodigurbed, The gall-making meect | .

E = i i = i i E ENm] = I': "_':':E ] I':I_'.' T} =
ye itz e@g i the twig, where an irmmation results in o swelling which LEIELE L ¥iHig tn
erves 4% & shelter for the younp stances, It 15 the larva

nf o moth clogely re-
toe of 1ts mace, the wondpecker,  order  Jlated to the silk-worm moth. In laying
o provide on exat way for the bestle to her erres, this moth takes down Erom her
: hen it retreats a bit, excavates a own body to make & cover for ber egys,
tranziorombion chamber, which 15 Imed just as the ewder duck plucks the downy
wiith &4 swan s wn fabmcated from saw teathers trom her own breast (o maki

dust. This s barricaded with tnple doors:  warm nest for her voung

made from uric-aci] secretions and bitsof Afier emerging from the clustered epps
wood fiber.  After these elnborite prepa-  in late summer, the tny caterpiliars set to
ratione. the orab lies down to the deen wiork to binld themselves OIS =11k

sleep of the transtormmp period. tent<* but when the twne of autamn
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touches the wir, they
constritet a  larger
limhimtion, of such
strong silk that it can
weaather the wititer
cs without dith-
culty, By the end of
winter thes may be - as
large as a hali-gallon
measure — “the nte
rior a combdnation of
a ragshap fivd o sew-
age farm.”

As they march
forth from their tent
on o stnny day for a
Ifl!‘ﬂ.l |'|1' ]-'|IEIJI' T ]1.'."-,
the caterpiliars travel
in =ingle file. There
are no natural leaders,
1.1.'|||L'|Ir"..|:-r 1l..'L'|'|‘|lr'I!1: i
go frst hemny, for the
moment,  the leader.
Now it s this one and
e s 11];“', ||"| ['i-ll'll
caterpillar leaves n
tradl of silk bebind 1t
that acts as a life line
to ruide it hack from
the pgrazing
to the nest.

{ e diay Fabre suce-
ceeded M pettinge o
processan. o slar
arotingd the rim of a
big palm vase. He
cut the line where i
reached the rim, and
the caterpillars
pleting the crenit of
the i of the vase
vowittingly, guided by the life line they
baacl left Debind, started aroond agam. All
||j1_5 longr thiey F—.l."l.ll. Frarchinge o
arinmdd, tor there was & solld ring ot
caterpillars, each with its head to the tail
of the ope before .  Far into the might
they still jonrneyed on, slaves to their Tife
line and bound o follow the one ahead.
Mornme dawned, finding them motionless
LlJlll 'irl s | IH'|‘|II'-T. I.III.-'| '-r'.H IH'. '[llFI'lHl'Iilll]._

With the wirmth of the sun upon them
and the nurge of their appetites within
them, they resumed their patient macch.

£a

L]
Fromuis

CTTE=

'.‘i!l"' I:FIII{|'!-I a'l]ll.l.

A GLAYY WK A

Stenlige up on the
sbile that the victtin 5 oot aware that @ has been attacked
the anestbietic has hecomwe offective the glowworm covers smal
of the victim's body with a peptonicel] zaliva, which predigests the
srintl s ti=sue anrd weme 1 o an edible brotly

Phoangraph ey eyl Hewri Falirs

EPICLORE DINES ON SNAT]

narl, the aszatlapnt sdminesters a1 anesthetec =0
Moiter

I} sectori

Chn ] oo, pround and arouand they went.
; cam agam, with it weary halt,
aned anothér morning with its potient Te-
sumption of the unendme path, A ifew
stragglers sought a way ont of the circle,
bt came hack and resumed the stoelling
mmrch, | The third might came, with its
halt, amil another morning with its march-
g, So the fourth and the hith.  Foot-
sore and weary, there were strapgglers and
confusion. The rmg of caterpillars he-
rume g series of short processions, which
arnin were pnited hefore the close of the

ek
TR
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this article, has written ot length on the
sirnnge intermungling of blank ignorance
and surpassing foresight amoty the winged
hasts,

SEILLED INSECT SURGEON IAS A MENTAL
“mLixn seor

The Pelopeeus wasp, a splendsd potter
and an exquisite surgeon, able, with equal
tacility, to build ‘an ideal cell for het une-
hatched young and to paralyee, without
kifling; the spders with wiluch she pro-
vistons it, wias uitible to detect the removal
of the hrst spider, with s attached epo,
when she broaght m the second one. Pur-
thermore, she was unalile o detect even
the removal of the cell itself, and pri-
ceecled to plaster the bare spot where it
hiad Leen, even as if 1 were there.

Likewise, thee familiar Splex wasp, one
of the mest highly skilled hyntresses of
the msect world, knows exactly what spe-
cies 1o capture for her future babies, where
to sting them so ps to prodoce paralysis
mstead of death—meat preservation with-
ot salt or cold storage—but she sweems 1o
display utter stupidity af times, It is her
practice to lave her ericket at the entrance
while she goes below 1o see that all is well
before she takes it down, Forty times
Fabre moved the cricket back from the
entrance no more than six inches.  Forty
times Mrs. Sphex dragped it apto the en-
rrance again, going down each tme for
another needless inspectian,

Some spectes: of Bembex (see Color
Plate X} wasps do not priviston their

lnirrows, but hiring the prey to their young

azthey need food, after the fishion of the
hirds, The entrance 1o their burrows is
alwavs in the sand.  Adter getting down a
little distance in mute substantial seiil, the
gallery runs gpprosimately parallel to the
surface. O the suriace there 1s o mark
by which even g Fabre van detect the en-
LrRLee,

Whether Mother Bembex comes in or
goes out, the door of -sand always closes

tehind her. She wamndlers far m search of
prey, but always fnds her doorpost as
easily and definitely as if it were a0 plain
that those who run might see it Yet 1f
one excavates the gallery, leaving the en-
trance intact, she will go through the door,
e ount of the open gallery, go through
the door again, and repeat the perform-
ance again and again. At the end of the
gallery lies the yrub that was the object
nE her maternn] solicitiade, the halsw 'Frjr
whom she worked day in amd day out.
She cdoes not recognize it now,  She trum-
ples wpon i, ignores s presence qs if it
were anly =0 much ¢lay, It 15 not recog-
mized for self ; she knows it ouly when
it lies at the endd of the gallery to which
her doorway lends,

FEven when the deorway is obliterated,
with the gallry left intacr, she recognizes
neither the gallery nor the prub at s
terminns,  [er baby may starve before
she will feed it, if either door or hallway
s disturled, She récopnizes her offspring
anlv-as the groly that lies at the end of an
utdisturbed gallery leading from a door
through which she passes,

COUNTLESS WONDER STORIES

Che might wander mdefnitely in the
realms of insectidam, discovering at every
step things that make the most blasé
among us panse and ponder.

Pamasitism, in which members of one
species Jay their virrs upon the bodies of
aother species, or even imiect their Innm
young into the bodies of other species;
parthenogenesis, in which as many as
a4 generations have been produced with-
out the mierposition or larth of a single
male (page 3Y3; ahbility to hiberpate, in
which some individuals have been kmown
to slecp more than forty yvears.and wake
up—rten thousand wonder stories mught be
tolil of these strange creatures in whose
lives is more romance than all the fiction
writers in Cliristendom have been able to
COtjire .

For a disewavon of specific sprcice and fawiilics of msects and their fuabitats,
soe puges 28 to 87,



INSECT
I*"C THE secompinying text pages will

he [onmd, in mooee detml than was [rs-
sible m the genernl story, some of the
outstanding events in the lives of the m-
act families I:'t'IIIl"'-I'."‘I'HﬂI in tlu, 24 accom-
panyiny Color Plates,
A large number of the species por-
trayed m color come from the Tropics.
Put family velationships endure beyond

CRICKETS, COCKROACHES, KATY-
DIDS, AND THEIR KIN

(Chder Chethopiora)
Matis 1] and [1]

This onler embraces six families, represented
respectively by the short-horne] grasshoppers,
the crickets, the katvdids, the walking sticks,
the orantils, el the eockronches.  The dmdi-
vidiats of “the first theet {amilies sing anid
jurmp, while those of the latier thres are mite
an| ¢ Aldmast all of the music of the n-
soct wiirld comes from the theee suging Tim-
Mes of the (dethopiers,  Indesd, the cleady is
the ooe famons maestro that docs ool helang
1o thie drder.

Short-horned Grasshopper Famly (Aderads
tfae ). The abhort-hormed  grasshopper  family,
dstribitial all owver the worlid, has about 500
species i the United States, To it belong the
Rocky Mountain locust, which i dovs gone by
cattapd  Kansas to be known as the “Topper™
Brate, the Arpentioe focust, which frequemtly
descetcls. upont the pump from the foothills
af the Andes and eats everythihe bare belore
lt, the locust thoat was among the Plagucs of
Plarsl, and thgt ather omg which Giguored in
the diet of “locustz= and wild hopey” mentionmed
i the Hible,

The life histaries of most of the shoct-horped
grasshopper gnd locust species show Tintle varia-
tion, The {emales depesit their eges I dmall
oval, or bean-shnped packers, either in the soil,
at the bave of the stems of prasses, or in soft
wodl,  The fall-deposited egms do tiot lntch
unti] spring.

specles  repredduced are: Autumm Yel-
lowy W inged Gm:i-ﬂhnppcf . Arphia sonthoptera
Burm. Plate 11, figure 1), occurring in the
northeastern United States 1 autuwmn: African
Grasshopper  (Alvacfowarphe aberrane Karscl
Pinte 11, fifure 23, coming from eemtral Alrica
Eastern Lulrber Gm'-shﬂl:lprr { Romalra microp:
tera Palin. Plate 1L foopre 6), occureing in the
hay fields of southeastern [,J'n:ml States: Yel-
low  Winged Grasshopper  (Arplia  simplix
E_ﬂ.ltltl Plate II1, fipure 2%, habitat the Missis-
sippl Valley; E Grasshopper  { Mong-
chidiemm fammr Joh. Plate I, figure 43, occur-
ting alike m Earope. Asia, and Africa; Desert
Grasshopper ( Lepros cyonenr Cockerell,  Plate
11, figare 6), habitat the ardd areas of sawth.
western United States; Od World Migratory

RIVALS OF

THE RAINBOW

geographic boundaries and sire more per-
sistentt than either color or cut of clothes,
So, every brillmnt tropecal mnsect hins 1ts
tlmab comtsins and common fantly  bonds
it temiperite lands,

The hivgraphies deal lroadly with the
families and give details that apply w
those members most anilar (oo man in
evervilay Dife.

Loewst ( Lovesta srigroforio Linn,  Plae IT1,

hgare 7), otooring 0 Eorope
Walking Stick Family (Mhosmidiae), This

mirre groap, some of whose members disguise
thermselves by smolatmr twies and Jeves, cone
tiines aboit Goo specihes, ssatnly tropical.  Six-
teen apocies are: natlyve  Amwerican, the mest
tamiliar being the walkmg stick or devil’s idimm-
fg-veedle,  The epgs, one-glalth of an fch
lomg, of polished hlack, with & whitssh stripe on
ane shle, are sonttered on the growmd in the
fall, where they e until the warm dars of
spring.  The demale, unlike oibnr ﬁn]mp-l:-r-u
maabies Hooprovislon for thelr safety, [ verinin
spocies of  walkingg stwks lose o leg another
erows i s plaee

The stedies reprodmes] s Walkine Lead
| Pulcheiplisfloom  ooufoym Gy, Plawe 11
Hygure 33, habimat Africun coast

Mantis Family' (Waoadidue), The manitids
are B oirnivoroos tropical  teibe, with oo
species  havinr wimys resembling the leavos of
platis, both in coliring amd formmiion.  Pors
haps a soore of species are foand b the South,
vrie of them exiensimg s habitat ax far north
as Marvlaod and Tediane  The egg cawes ap-
proxtmate the size and shape of an  almod
et the coler of galden-gram, the substance of
which they are muide being akin W sifk—a
frothy masz whipped mmtl i turns to a foam
aned hitrdena.

1t has been remarked that althouegh the ati-
tfe the mants aisomes may seem to be tht
of devotion, such snctimenious ales are a
mask of evil habits: “thoie arms folded in
praver are cutthroat weapona: they tell i
heads, they slay whatever passes within range.”
At the sight of one of the more formitable knds
of prey the mmntls pives o conviilsive shiver,
sirflves a terdfying pose, sproads ity wings,
ctrls tht tip' of its abdomen, and, standing firmiy
ot fomr H.n:l lews, holds the forward part of
e body tpright, with forelegs forming & cross

The vietim comes within range, the [brel
fa'll the elaws strike, and the saws clotch Trﬁr
prev.  The wretched  victim writhes with pain.
chews space with its muandibles, &nd helplessly
kicks the air. The mantids are friends of man
hecanze they Byve =0 largely on nsects that are
destripctive to crops (3ee. also, pae W0).

The species reproduced iv; Chinese Mantis
( Termodern rmcnaey Sauns. Plate 11 hatree 4),
an inmigrant from China,
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.|.=_ Marimaal Gaograiiile Sesc|i 1y Paliiing |.:|' Harhims= Murgyama, wles Faial Sory
EURPRISING EVENTS I THE LIVES (I CADDI LIRS

Afry munoered, Hloy winged, aud lomge antenmaed, one would hardly suspect the pentle crenture
werched on the Tily i bemge the mother of the inseetean mvettor of the et submanne.  She drops
|-|r repps on the fver hotiom. These hatch, and the ke wigglers build themselves cases of Gbet
uricd pebbles, which they fine with aille In these they cnn rise of sink at will. The diving heetls
pirevs upsotl them as ashown,  The caddis sy 1uste dbed] baelomipes t00 the Bvmily famaepdilidies, ancl the
diving beetle to the family Fedrapirfiifar.  The sects 1llustrated are natural shee
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O Watiomal Ce=ogrra il e Sirials ) :"l-l'_l|l 5 =
A ORTH P OF GRASSHOPPFERS AMIY THEIR COXTRASTING 1%

I|I vutumn Y ||y .IIII.II;_'-_'_ll.: 'Iir.|-:-1'-.-| {ey _rr; -rl.— AR i i éral I'.||'r|;' r'.'.':'!'l.'ll' ] : 2 _'Il_]-r'r_i_r:

Giraschopper, dereaiimer pht aberan Karsch [ Femule]; (3) Walkdng Leaf, Palédeipbvilinm divewbatum

Laray [ Femule ) (4) Chinese Mantis, Tranders fineman Sanss (Female]: (5) Oriental Cockrooc
Milrta graeefalis Linms | Femalel: (6) Eastern Lubber Girashoapper: Ramalia micronrera Palis [Male
soe Lext under tie lollowing Family headings:  Short-hoimed] Greediopper, Walking Stick,
alantis -

T
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ET E TRUE BEATVIND, ANT & THEIR £

I pilniaipa Litm, [ Feial Vel loow Wingedd Griss
el b =iz B True atwdi I i Falb. | M
pret,  Moinacdidium Jish, [Femal Mormaon Cricket, Anabre oo

) CaFassboppT, Lepri Cock | [ Female Old World
Td ! | 1 8 LS o i ol Lhe Joidlionw boamity hesdings
& oraecl Cerasshagy

111



THE NATIONAL GEOGRAPHIC MAGAZINE

=y "L EIRE] i i w0l _|_-.I-l =
1 i LE%TL] [ 11 I = 5 THIERETS | iE I FTH EAd H
Nymph of Pocedlocords draraet Linn.: (20 Phifia sempior Fab, [Female (¥} Harlespifin Cal-
I'll'r:' g FLTE \lrpeiriza Ar rramiead Halhm |l emads * w4 I"-::.:"I i O FPadctieearsi s hadfrRyrd H-Y 5% {5
arrrar minves Sy | ks 0} Lhyagerrss anarnde Lo | Ml (1) Carviscortd Slumabens YVollen
Female] : (8) Crraioomrs -'.-'-'F"----'---'l'"'-“'!' E Mak (D) Cadlipharg sedslis Linn., | Femals LUy £ il
pra exielleny Burm, | Female s (L) Chrvtocaris pramdts Thumils, Feiiale | 1 Fhrvascarss tedlaiy
White | Female | ;{13 Teactorwrts affopdbabms var, rchonberrs Esch | Femal (14} Pecioeursr ofinpd i
hd VI, cvaniper Fab, | Femnala 158 Tecricuris pereprimd Wirk, TFetinle i Lexl oniider this fal-

IIII'I-IIIL: Family L idinegs : Shield-bue,. Stink- o Lattomy=siainer, s | Huarr T
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= Rutbsin] Geoptapdiic Socicly satarl Slam

SOME DEAUTIFUL MEMABTRS OF AN ODDOROLTFS CILAN—THE STIME-DLIGS
1) Avoeera clompatd TThlér [Femnle] : (2) Dolpads senlata Fab, [Fomale |1 (3] Fudeiren ofolede
il Female s (4) Armrera splendent Rhanch. [hzils % Edleiig bardiia Stal i".r:-.l- hh Hrarks
retkug rafromacafatns Daillas [Femalel; 7)) Neara Suigrer Say TFemale (18] Chaloorarsr padeiams Stoll
Mool () Cadacantbis incermatey Dwory [ Female = (10} Casacanitiiy sarrenod LeGadll, [Female]
(11} Eddvia ryfomurpinatn Delseer, | Malel: (12} Pharypea pulchedia Stoll | Femplel : (1.3 Edesis dormmy
Stoll | Femalkel; t14) .""-_I;-'-_l fatvi donpiceps Stall [Female(; (15) Lava sarfepars Lhgl, [Male], See
L%t under the headimer of Stink-lnte Famly

Y
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:;-.."- T IRTEET il Sem i . emETETml Sin
MmN LTI Vatw dd LA MULES -THAT BHLIE THEHIR MNAMES
|} Anfrasceler Aymeniphera Wistwoold | Femalel: (20 Micratnmn aprris Py | Male { 13 [hvaciar
Frivnvadiss Fab i P kS { 1.'--"_ Uil paeisey b I be 5ty metailica s Bl
.I-.'l St famala |. 1Ll 1'-1.I;l e ifL ||'...!. e P E T I':_:.:_'h _'I-j.|||_ S - _'--".'_,"l.. '_'.'I'._'I.]-:';I_ L II||| i
L Ada At e bcaia Ml [ e=rrald [i Thasas gregr HHFM Wauls L1 Spteeivrd dim

Lhst, | Femal s NL uncer the jollowimg Family headmgs: Squast-bog - and - Assassim-bug
To the Assizssin-bug Family belong two species which figured protiimently bn the news ol asvernl
chevicdes fpra. D hey were calloed the oesimge bugs amd thar reputntion spread so Gerand sade that
whorever anyone was baiten by an iiect of any ko the inference was that be or she had been th

victien of an attaek by one of the Aszassing
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B Nuthrnal 1en) raphic Socivty Matinrm] e
THE SEVESTREESN VEAR LOOCUST, WITH OTHER CRFCADAS AND LAKTERN-FLIED

(1) Malavan Cicads, Nuechyr phaemiones Germy | Female] | (1) Indian Lantern-tly, Socea candi-
madis Putl, [Mualed: (3) Asiatic Lantern-y, Lycorma deficatuls White | Male |3 4 Seventeen-year
Locust, Tiheefne septendecesn Linn, | Female | 15 Mexidmn Lamtern-0y, Eschophora Hilsfer Sinl
FMale!: (&) Same as Figure 4 71 Phalippdne  Lantern-Hy, o phana asrded Siid, [ Malei: (M
Philipping Frog-hopper, reeeeypoplar Seemqa Wihite Female]: (9} Braglbsn Cicada, Cartreta fortiora
Germ. [Male] - (10) Bragilian Frog-hopper, Tomaspis furcasa Germu [Female ]; (11} Mexican Cleada,
Farrimaira calochrama \Walk, [ Male]: (121 lavanese. Cicada, Pldyplenra fulvigera \Walk. Female!l: (13
Indian Cicada, Garans mufpbirea Hope [Malel, See text under the follpsing Family headings

Cicada, Lantern-fy. and Frog-hopper

Vil
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vt boal Gengruphiie Sosciety FoursBrtha Natyrak S
s PRI TELN PLIEHF T IMLANES AN WINGED CLIWERS OF THE INSECTT Wil

(1) "hilippine Dumsed-tly, Piendfopbaea refteloens Selvs: (2) Block-wing Damsob-thy, Aerior miatn
Lot Heanw,: IR, JqITT Melaria :"'-ll. 25 L) Fadvera maculaig UVHiviier | Mals (5} Chinese Canodis
iy Fulpard cordedarra Fabc [ Male - 06 PFangmo Lantern: iy, P -';-|..'.-;|r-|.--.-..'.,-:_ Dist, [ Mnled= 1)
K uby-spot, ffoeering americana Fab, [Male]: (8) Duek Rilled Lantern-flv, Fufees sawardna Baker
Piemale | (9) Ven Spot - SEimmer, Sebelinfa paliballa Divary: (1Y Newrgdairs c2emensrr Linnm s {110
Viater-prince; Epcarduira promeeps Hapen,  The pursunt planes belone 1o the Dreon By and Troe
Damsei-thy FFamilves amd - the downs o the Lanterm-fly. Family, S&e lext ander these Family

i

i e
Fplas| LRSS L0

YVITT
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Cockroach Family (Hluttidge). Thoogh o
thoasmid specics of eovkroaches have been de-
soribizd, most of them inhabit tropicil  couny
tries; omly 43 exiat north of the Hig Gramde
River. these osaally being foums] in felds aml
woodls uneler sticks, stenes, anid other rubhish,
The wo 'major pests are the Chriental Cock-
ranch and the ¢roton bug, both of which cime
from foretgn perts, the  former Trom Char
and the Intter tromm Eorope. Tramp steamers
sometimes come mto pord, after satling  the
soven seas, with their sallors wearing  mloves
when asleep 1o save the noils of thewr hamis
from bing guawed off by the coclirauches,

Almost any sart of dry orgame matter—

aate from  bookbindings or wall piper, dey

ear] or leather sorapings, the peodiets of mi-
lady's lirder or their own cgg chses—is “heer
atid alcittles™ ‘o the cockroach palate,

The female lnys her cums in a pursclike,
brown case of hory msteriul, deoally ahoot 6
caps A twr eowas, mreaneed so that when (he
young hatch, each msk will face the other,
he mather eockroach, as a male cirries the
cog case with ber imtil the bilsdes are eeddy th
emerge, when ' she assisty them by tearmg 0
opedt, The voung ones are able, as ston a5 they
haich, wv go aticut withont asking odds  from
anvhody, eatiog the same food ms their olders
enfry.  Thie matore n sboot & yedr, castiog
off a number of culgrown saits belore be-
coming adolte _ _

The species repricdoced i5: Oriintal Cock-
reach ( [Watte orienfefiz Tion.  Flate 11, figure
51, loumd in mooy cotntties,

Cricket Family (Gryllidoc). Most of the
bre crichets, which belomg to the Crvlind Dumily,
have developed a0 fondness for living  ¢lose
to man, and the c¢heery calls of the Gorylhd
Romeas to their Juliets are familiar sounds.
They are omnivorous eaters, Most  spocies
spetding  the dav i somme dark cranny o
gonng abroard to seek their prey at might,  Seme
species are day humters, however, The male-
erichet leads g lmirrowing 13fe, wiuadly in duaimp
earth. The female deposrts from 200 0 300
ciirs B tmsses of Terom g6 w 6. She is one
of the few ponsocial insects that look alwr
their egs untl they hatdh and then feed their
voure il the Tatter are able to shift for
themselves, She has to keep & kharp e300 on
Nir. Mole-cricket, for he does not hesitide 1o
pat his own chilileen when he can gel lwld of
thiem. '

The species reprodinesd is: Fuaropean  Mole-
cricket  { Gryllotolpa  gryllonnd pa I.EE. Plate
L fgwre o), berodueed iore the United States
from  the O] Wiorld.

Long-horned Grasshopper Family | Ter-
Haowinifoe), Mot of the older pmthorsiies call
this tfamily the Locustidar. It emhraces the
katydicds, the meadow grasshoppers. the ciomne]
crrckets, the swoand bearig ¢ t=, the west-
prn ceickers, and the Jeresalem crickets,

The spoides reprodoced are: Troe Katydid
{ Fteroplylla cooddllifelin Fal, Plate 1T hpure
3 vecurrng 0 dastern Unitod States ; Mormon

Crivket §Amsbrus simples Hald Plate TL fig-
wre 5, lahitat western Ulnited States.

THE BUGS AND CICADAS AND
THEIR RELATIVES

(Order Hemiptéra)
Plates IV 10 VI

This ovder 5 one of the most versatile in
Teabit amd forme While miany reeent authaotitles
sitbilivide 31 mto sevitil groogs, the migee com-
servative olider clossification iz gsed by many
U, _

The groop embraces ghout 5000 American
specicd,  nchoding phant-flee, soule-insects,  amd
mealy wings; cicadas, Janern-fligs, tree- amd
leui-hoppers, amd spittlpcnsects; water- hoat-
men, striders, omd scorphms; amboash-bues, as-
cassin-limgs, stinle-lmgs, and, meny others.

Somo of the remorkable families ot shown
hessitie of the minmeiess of thelr members are
thise wineh prodoce plant ‘galls. Ty ol
these are the socking bugs of the Lém—hlum
type, witich prodoee the tarig wall of hicksity
ated the root gall of the grape.  Ancdther is the
tamily 1o which belonga the San Jose seale.
The males of some sprckes of this family are
motthlees ond s hove a very el exisience
The females lecome hoth {ootless and - bilind
after setiling down

Statistivians have estimsod thit leai-hoppers,
I syeleipnge the sap, penhahly desroy one-Tourth
of all the grass that grows and that a miliom
of thetn will kil oy mech forase a8 a cow
ity gat

Shield-bug Family (Scuwiclleridae), The
shield-bpgs constitute an attractive clan, of
which stne 33 American species have boim de
seribedl.  None of the latter odenis i sofficien
nembers to be of econoiic portance

The species reproduied are: Nymph of Fie.
Alocoria drmrews LA (Plate IV, figuee 1),
occurring i lmkia and China; Fhilie senator
Fuh, (Plate TV, Geure 2), oocurring in Aus-
tralia. and Malaysii: Nymph of Paverloceri
wepalenaty H-8.  (Plate IV, figure 4}, ocrurrmg
it Ipedi and Chbta; Cleysocorse  faonlod
Vallen. (Plate IV, figure 7). 8 mative of Su-
it o Culfiphore mofbnlle Linng (Flate IV, G-
wre ), halatat sothbeastern Asia; Calliphaerg
cxcellens Purm (Plate 1V, figure 10}, ocrur-
ring i southeastern Asia ;s Cheyaocords grand iy
Thumb, (Plate TV, figore 113, habitnt China,
Japan, and India; Chrysocoric sellabni White
{ Plate IV, figutre 120, 8 mative of the Phitips
inesl  Techoporir dinpthalnmg  var sehonlierr
hiu-r:h. (Plate IV, figure 13). habitat extending
froum the enast of China (o that of Austialiag
Tectncorie  dioptholmins  war.  cwniper Foli,
(Plute IV, hgure t4), o wtive of Javn; Tee-
foacoriy poreaenea Kitk, (Flate IV, figure 153,
mhaliting - the laods that berder the Indian
LR

Stink-bug Family (FPeutaiomidas). This
tammly comprites some 4000 species, abotit 300
occnrring m the United Stites, Most species
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—— natis thie  Philipgstn
—__E?_—_'—_;-___T__ B o e Feeidt e et v Iy
=== = ITWGeer. (Flut Fret i
11}, rangmg from Mex-
wn  to the  Argentinge:
Phorvima dplchelio Stall,
PFlate WV, houre 127,
ranging from MNexd
Bl Hemril _I'. g LT
certng  Sindl Plawe 'V,
- . Hptire 13 ilsitat  ISraeil
| noethern sodth Ames-
hany TLEUSTRATI N W [ | s L B DY WHILTIT 1IN JURI i bl SR T
7S INSECTS MAY BE DISTREIGLM AY MAN UNWIT Stal. (Plate V, Dgure 14
arrling | the Philips
TS i i FEEE -1 ot I- HEim  caueht | the raciatod of FErTi I ‘it il i Fl & ol
e autom ; e Hew indo the padl the cit | sume wer T s i Plat v heuare
I ELTT FI Kl ITATt OfF 1 nitr-r IIEI'.!.' (N 5] i’ o i i i
B it amil Pasmama
plant feeners, bot ol oW are omy- Cotton-stainer Family [Myerhn e }
several ol the thed'e ootmmmien  Arnes This family i reprecentem] 0 oo famma: by
n ehink-ngs are green, ke ithe arpe greéen (1 E vlneh sometomes are known as o red
tree Inmr aml th I il trec | ITE ather coam 150 Th =t Foen i | 1 B L T O 05 N e e
FHETE 2 ' ' by picreing ootton stems and bolls with ther
v Tew of (e Americon species are as higarre  {,q1 11 O | in. T hete petheiped
i thedr. o 3 w% ool il fE e this chia PRTRR LPe—— mra irom the stainine of
MCLCT QY RECOBL BHRL JAVES MOWnE GL . OuE th ttem in s opéen ball by the nsects’ exel
piests, the Harlegoin Cablaee-hog, 113 evervida .
. - 1 - - . 1 T STieC L1 CiFari | | i
i '.I""_ pats. g legan] % vhe el nid thereby consing the fro to deca
[ 11 T | 11 : | |': -__E_,: nCatiy & i:'-_-‘-| {1 3y | || i rra |
[ET Y el i it A o C * LI -I. The it R S S bunid |
R FEL] £ EYT ro oy i i - T = PeEs iy L
: ops and. the Ty 4 -I [I.u % I 1-.- CltH -!I
I [t regirvslueed Hoarlequin Lab- HIAE a4 STHEFELE 1] Plage IV,
et W yprafaniug T TCItT Halut, Flat Pigtite £ i e i Florida amd the West
LV, heu bBalmtat Untted Siad [racerd [EEI
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Buorrowing-bug Fam-
ily (Cydmdmed. Twenty-
nite spicivs of this famly
g are  Jamw=l i the
United States. Theidr
[roert. lefps are more of
less  Hattiened  amd  fitted
[t digging, and they are
(arepri] Liggrroawing 0 sandy
places and wnder sticks
ara] sonee [t 18 thouei
that they feed by sucking
the sip from plam rooi.

The species reproduce:d]
rs: Cerateroris ucepholn
Whate, (BPlate IV, frure
B), -habitat sontheustern
Az,

Squash-bug Family
(Corendac). This family
consists of dome 1,500
Etowm apecies, of which
200 are Amersean. | hHe
farrmildar sijnnsh-byge 1s its
st widely known rep-
reseittative.  To it also
helorger the hosx elder T
which sucks the sap af
the box elder und fn wdislt-
bwwwl resembles @ pdant
bec-bng, aml the cherry
bug, which imbihes the
rice of the cherry,

Some of the sguask-
gy a@re  queer - el
“erittere”  Chne has s
wing cases higher at the
shiles than a1 tle middle,
thus prodocing a sart of
hopper with o series of
stines  around the elge.
In this the male has to
carry the family egws, bt
he aceepts his task anly
aflter his spoute has hen-
pecked him to B poimt
where he sees that appo-
sifinn = useless,

The stevies repcoaltreed

arc: Anwtzerecler hy-

sieniphera Westwom!, [(Plmte VI, fgure 1),
found m Mexico; Ihactor hilineaiur  Fuh,
(Plate VI, fgtires 3}, mhabitosg  oorthern

Sontth Amerlca: Maorypher foctus Fab, ( Plate
VI, figure ). occurring  thromghout Seeth
America: Mgty metaliiia Sagn. (Plate VI
heEpre ), native of Abnch: MHozene (unala
Hum, (Plate VI, fgure ), rmanging from
Texas (o Central  Ameriea: Seplitea  goinwia
Stal, (Ple VI Dgore BY, inhabatine Mextoo:
Wacktima messciona Stall { Plute V1, Aure 9,
habitat Mexico fnd Cemira] Awietica: Thaonrs
i Boarm, [ Plate VI, Giente 100, freguentiog
the southwestern part of the United States
amd Mexico: Spirclvrius  longirestris  Dhist:
(Plate VI, heure 11), ococurring o Central
AAMETICL

Locuats sometimes swarm in unbelsevable nombwrs. '
army of them spremd vut over an area of more than 2000 squarc niilcs,
while fiying over the Red Hea
doring which 1,300 tons of vges alme were destroyed

Fuoageaph by Churiea Marmin

AN IFUCGAD LOCURT CATCHIR WITH HIS NET, TN LUZON

I 1B8g o vast

Cyprus reporied an invasion m 1881

Assassin-bug Family (Redueidac), This
fammly, embracimg some 2,000 Fpecies,, TRt il
them predaceots, {ends princimilly on the juites
of other dtsects, dratting e prey dhry, To it
helomes the fomous lbossmg bog of vesteevenr,
whise vioung have coats of bristly, sticky hairs
to which dost adberes, makme o sort of mask
from which 1t other oome, mosked  bed-bag
hunter, is derived. 1t 1w able to bite hard, n
Mt a rather painlol wound. Rarely, how-
ever, does 1t bite hirman beings unless attacked
Vimally  bving otat-of-doors, 11 sometimed 1=
vinles  wermin-toonted. houses,  In the Soutl
lives apather member of the family known ns
the by bed-bug, which Is & persistent sucker of
b biogel, and therefore is Irequently rated
as 3 kissing bog, The wheel-bug has n tooihed
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THE ARISTOLOCHIA TLOWER OF CEYLON DETATNS A FLY FOR 1785 FORIMISES

IL iy e lat sorisl Jaf I||_:'.'. Eten rsecis il o ers -!"--l.l. IMENY TEEENE 1 !I'_Z ||i s, "| lie. Y irttis
fAvtrap and the sundew are familiar Aowers that capture fics. The aristolocimn catehes the Ay
(boe on the miner rom at the right) and holds it a priseoer wntil the pollen carried on the

maect s feet has fertlitzed the stipnms,
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A HELLGRAM MITE

Helsre man over dreaned
cumouflape. Some of them emplo)
=Tl others 'i'lTIi‘I‘ i ETERIUNIER

hetlsrammitte metees st nfo s emviicEEeetii

s
lalddl In

crest  resembling 4 docks comb oo s
ab] 114 =g are sl
fraesaen ok aboat 7.

The species  repriodpesd)  dre
rorcls Dirary. ( Plute V1 hgore 1) .|||':|.||'|I|I'|:_'
the souathelstern Dimite] StEtos: 0 raafomss -
fesfoer B, ( Plate VL bgure 7}, occureing
Sl Ahoer e,

Like Iittle judgs,

Afid ot omr

Cicada Family ( Ciradidary. About 74 spe-
cles of this farnly &re {omd 0 onr
cllmp the harvest-fhies and Iyresmen
famomns ocada,

flinmp, i1-
AT TREL
Iy I, i the Seventecd-voar
Loetst, 'Of all known Insects it has the longest
|||'r1|-‘| |'.'|' e ee ey, 'l|l|'|':.'J|||!l: 17 YeEls et e
the groynd fn i larval stage amd only a e
weeks awine in e adult Jorm,
Fmergmme [from the grooemd after
off 2ta larval cluthes, it makes merry
tlien olbes In laving ler
femuleé pierees the twigs of vanous trees, ol
in the slit thoe: mede deposits them.  These
twigs later break aned fall to the grouml, amd
i about six hatch aml Cree
diswwn bepntly the surisce hegm their Qe
sulvterrancan carcer, They foed on the Inomas
m the sofl amd, th some extent, on the Juices of
the roots of tress and other deep-2oil. pla
gare] molt from Tour to six thies during ‘their

I”llll:'l.-:_:.-'. LA L I II 1=

throvwhirg
far o 1eW

cavye - anil s 1

wierks the ¥ Ol

UF THE,

FLY FIXLIG SAFETY I
o1 & workl Yar,

fearsome asperts, others huve acijered o low visthtli
thint . puissess  qualaties distaatednl b thetr

RAINTOW )

I_‘

Midircigeauh Ly Lrimiard Seflng

fraaateds of the art of

B

=TI
The

insects hail come fo be

paieral

:|::E:"|I eyed detect s pr

CTiEme.
o that only SETICE,

Malavan Cicada
i ,-----. mipnrg. Geerm,. Plate VI beon
1}, occurning m the Archipelage
EICET-FEaT I_- wertst | 7 ilcina sitpli ||.|'r=:|.l. Linmn.
VI figdres 4 and 6), inhaliting: the
castern  Linpted Stoten BHramlian Ucada
rircla fornasig Plate V11
hatitat Brami: Mesgean  Cicadn  ( Zawnimzra
calachroima Walk, Plate VI, tare ), hab-
et - Mesto  aml Sowuth Amenca: Javabese
LI.I-l'l.ll. -I”-'II.".Ir"J".' i hll'.'r:lu Fi 1'."..|.L Frlate
11. hiual 121, habitat Malavy Archipelags;
E‘I'n_] |.,|lI |r]| b Lpdirohhg "l.-,llrll'l i H'l.ll Himle
11, bprmee 13), OCCRTrIngE i

The species reprodlacn] are
[ Fueeh
---|||'- STy -
Hinte
(L

L=t SpruTE 0),

T
[ ||I|.||

Lantern-fly Family (Fulgoridacrd, While
most of our lantern-Hes are small, miny of the
trogicil species are large aml laerre b Tl b
nne mEs sl 1t thetr prowth has gone o thear

A Brarsilinpn spoctos looks something Hke

{TaalIEW
an mseciean bippopeteiinis, there bethg even the
dangorois-lonloma.

simpsfation of tisles an 1
LErtuin A il s BEEE L

it wholly  inmoecent !
luntern-Hies 1 Clung exceete larpe quantmmes ol
whoch 13 usx] by the

white, foeculent wax
tler  pairpises

L hitsess for cmilles
The species reprondneed! aret Indian lantern-
iy (Sofze cordmofis Botl,  Plate VI figurd
|||r5 i Anatie Famlern-fy Ly

3y, living 0
o deficatula Whne, Plate VII, hgure 3)

.!II _._ll.
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A NEETELE OF TILE BELGTAN COONGEO ROLLING A BALL OF DL NG TO

This s
i the tenbis owithy tlie dessd welhwe
carved m stomes and geetion:s gems

pecaremng m Il aml] Chiog: Meswsn Lian-

term-Ay  ( Enchophiorg stilffifer Stal,  Plate VI
Bgure 5), Trom Mexwco amd Censtral America ;
Flhulippowe - Lamtesn-fly. (Aphana  astracn  Stal

Plate V1L figure 7). a native of the Philip-
pines , Fidgord waeniatag Clivier. | Plate VI
npure 4 ), mhabimne Cevlon and Indis = Cliness
Latklle Fly [ Folitore condelarma Fab,  Plate
VILL Agure =), occurrine in Tofia amd China :
Panamin Lantern-fBy (Pheictus tripaeiy bata st
Flate Y HI, figore 6), habiat Panama ; Dol
Hilled Lantern-fy [ Fulgora mpnerma  Baker.
Plate V1L, flgure 8), ocvurting i the Philip-
[HNEE

Frog-hopper Family { Corcopidaey, Tn .
tal strolls cccanionally che sees small masses of
troth adhertng 1o the stemss af taller pradies and
woods  Lhis o viscsd flud whipped oo a
beavy {roth Ly dn fwect which getd ita popualar
mame. frog-hepeeer, fromm the beliel that these
masse: are the spiitle of tree frops (see illus-
tration, puge =3)

Chne familtny  species, the foamy  cicadelia,
uses the froth 11 crfates i a4 suoalisele. With
ity proboscis semle deep dnto A plant aem or
11':1_1-- It sacks ont the sap, which 1t passes through
B uny mechanism at the tip of = abdomen, In
this progess i tnixes afr amd & foam-forming
substance with the sap, prodocmz finy: bobibles
lerving o tenncity thut croses them to last {of
LRy DeHire,

Fhotogranh ¥ Wil F

TS NEST

i cousin of the fapwan saceal beetle of the anclent Egvptians, whicls wos placed
pacturs was pedhted o sarcoplugi,
The familiar rose beetls belongs 1o the same ¢lap

a] wlose mvashe Was

The species reprimdoced are: Philippine Frosge
hopiper G edopyiedlar  Hivorg Whnte Flate
VII, fbgore B), mlahting the Plalppines:

Rrurilian Frog-hopper (T omaapds furcafa Germ
Plate VI, fipare 10}, pecurring i Frazil

DREAGON- AND DAMSEL-FLIES

{ COhrrler OO0 d ot )
Plate %111

The ereatures of this order moubt be clled
thie hawks of fnevctidomy. There are alieiit 2000
Know . spoches, 3 of whicl are fotmel 1o the
Uridted States. Though bocobe soperatition has
it that the dragcn-Hies are anabke doctors, that
they sew up the cars of boyy who wade m crecks,
amil that they ave horse stingers aml ole kil
ers. they are. 25 g matter of fact, honess
t-gonsdness frends of everyvbody, since thets
faverite fond s the pestiferous mosguito sl
thie hnthereome fly

Compound eves with as many a3 0000 facets
are possesscrd by many specics  Theso prodoce
marvelous mosaics of images and give the (os
spssnr a whle amgle of vislon, Maoy species
alen have simple eves to reenforce the powers
of thelr compound opties.  The dragon fly's
leadd o mounted on s body with an insectean
viersuim of a ball and socket jomt, which en
aliles the neect to see heneatl and above i
self—a power dJdemed gl except a few of he
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WPt YL

[t = ome of the anomalivs o Natore thad, with Jow exceptions, the Two proups HISOCT
CH LR how moternal solicitade for their voamg are the bees aml the dung beetle v lten
b the d@fech il the Litter for thesr chlidren that the mother remaing e (oar oo EiRby
preciemd fon it Becet Lo lowen n ber hiarrow, [ooking aiter e breod, aitemrimeg o thelr noeds
i PRt il ||I| '_ .||__| Titl |i._ i i|| T
TUSTE S T RN the sremenfed, six-levped ['he oymphs propel themsaelves by drawin
ariler of creatare i mid exprellome draits of water theodeh thoi
Il order 1o bold #ts prey, onee overtnleen, intestinal tracts.  This expolsion is with. con-
the dragon-fly- groups its uix legs together | werahle force. which, on the prmeipie of th
Foemy oo Basket o owhich the sietord de eledfiolund coecdil Oof B o drives them lorwird o short
hedd wminl the two front legs can get & hrm jratance
grip o it In some species the vietm is el
on the wing: in otlers the captor alights  mnoad Skimmer Family (Libellulidac). The drug
eats &t letsore fast spocies eeathe 118 i f=Mivs of thie inmuy are tound oll owver th
doite as compared with the averipr man's  Coumiry The Witer-prmte 3 on  ooustall
1A s, Ten patrs of hreesthang tules e foe fheer and a bard ereatare o capture. Th
from bs many spuriacles mto the bods femiale flien wlone when depositing her epga
[he voung of the damsels and draoom-Awes atit] makes her dips 10 tHe surinee of the wiiter
are wholly dnbke thewr parent ithiey @e e distance apory, so thal ber s may ol
atie Iowmy ot the bed of & mierky strowm e, a0 §o anealk, sl mmooone hasket
o didy pond thes dwell, thick of hody, big The soerdis reprodiiced e Ten ' Soot Lhim.
af hend, and half cancealed In st Throueh et {Libellule pmilediella Drury Phatee: VIIIL
thicte dirty, gray-green bodies they pessess low ritre O, eerurtrinE m North Amersea s Wate
tafity ns they lre m ambush, wEting b primes (£ fcordnf frimeeps Hagen Plate VI
ime hapless creature to come thelr wiy freere 11 ). also ocrgrrine m Morth Americi.

When 8 May-fiv larva, or a cuddis-worm, or 3

water bur paszrs by on i3 onsuspectng way, True Damsel-Hy Family (. dgrimidas]

e Dbgrprest mrpioutle . cine rer saw on so small a This farmely ek bt 75 31 o o T L T
ereature opens wilde and  the lockiess forager faooa, The femules deposst their exes in the
vl el beltg chewed to jReces: The larg tiesite of dguiitic plants by eattige slis in the
liwer Hp effectually oonecals the log meuth  stems with ther sharp oviposttors, or in th

] aharg jaws il the peey comes by, Then  rubbish and mod alore the border - of ditela

he ip 35 extendded anid there shoots from th and the Hitpges of streams.

head & viowons: ncerlike organ that grasps the [he males nf some species are famous for

victim and draws it in. the docls they Gght.  Flying about one another
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A ROBUER-FLY WITH

Fhotogreph b Paul Grigwalsl Tlawes

ITS 'REY, A SCORTION-FLY

It-ts estimuiited that alwmst o pee cett of all the species of tnsects areé engaped i previnge on

pther species of ther own keinad.
fares, withont excepbon prediutory

The tobher fligs are all swift, hoiry
D of tam sre very farge, as moch as two ineles log,

ferochnes-looking crea-

These lotter o not hesitite Lo attack dragon-flies aml emble-bees mid even the ferce aml sctive

figer-taret o,

evilently i & colsuming rage, cich tries to got
ety 0 posithont tor el the other™s wines, and
the duel wstilly énids only when one of the
porftestants s been vanguizhed

The Ruby-spot has been called by Kelloge a
1.'=rr1'r.r7 MO ETETPaete of sndtet benuly and HTRce,
Cinly the males possess the coloriul gema in
thetr  wihgs that give the species T8 nime
sometiimes hundreds of them eltg o willow
branches in gracelul testodns, where thoy [ook
like strings of rohies,

The species reproduced are : Philippine Diams
scl-fly (FPaendophaca refulgens Selyn,  Plite
Y I1L, twmure 1), oceurrmg i the Philippimne
Islands: Black-wing Damsel-fly {olorion woe-
wlatway Beauy., Plate VI Geure 20, imhab
iting the eastern part of the United  Stajes:
Festalits msloain Selva. (Plate VI, hgure 3),
inhabitime the Plithppines: Buda-spal
Fna americacy Fah., Plote Y111, fgore 7).
haldtat North Amedcs: MNewgrodars oinmass ot
Linn, { Plate VI figure 10), occdrring in the
Plilipprii

BEES WASPS, ANTS, AND THEIR KIN
[frder Femennplera)
hates - X, X1, XTI, X171

More than o000 known specles are groipied
m thid order, and there are perlinps ten Lmes

{ Hetar

25 many that never have bein descrilwd, em-
brucme not only the bees, wasps, and ants. but
alsn the saw-fltes, horn-tadls, ensten fics, chalod
fiea, gall thes, fchneumon fies, cuckoo Hies,
anil many other lesser sulveders, superfazmi-
hies, anel Tanedses.

Thread.-walsted Wasp Family (S5phea-
dac), Many species of solftary, and hontmg
waups, ranging in stee and character of prey
from the samt Cireado-killer ta the little crah-
rof whose guarry. eonzists af harmless flivs, are
ecltdded o thts family. They o their game
'.'l.'il.ll I'sirg . DINeEsse TERLE PTEsery g i '."u'ltll T ERET] -
mate ori.

The faimnliar egd -dautses thay  baild their
sirveral tiilmlar cells side by mide beneith porch
Fiao e, g ceibno, and gprder the gaves of hooaes
are characieristie members of the family, Al
thouph they work in mud, the pmod-dmobers
are exquisite e thetr habins i1 we watelt one
of them ghibermg & nellet af mad we will see
hor feet pet dirty and the ends of ber miinidi=
hles solled: Bat, feuratively, she i ber slarts
carelnlly tocked op and Der sleeves an care-
fully rolled otit of harm's way, And when her
work 15 over every o oparticls of dirt most be
serapied off both' mandililea amd Leet

Wihen the dog days are with us, anid [y retne,
harvest-flies, and dog day cocadas begin ther
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I"dngraph e Lorewnsid S Kl
AN INSECTEAN DRILL—(THALESSA) MECARIYSSA LUNATOR

This jchmemmon fiy prers on the larve of the pigeon tremex, one of the horn-tails.  The
limwest of (he three thresflike appemstages iv o Oexhle ovipasitor,  When the jcmale finds
the gallety of a pigers tremex larva she elevates the ovipositor in o Joop over her back and
lrimgs tie tip down to the surface of the wood.  She then niakes a dertick ont of her body and
procesils with great skill aml peecision tn drill @ bole foto the barmow of the tromex.  There she
deposits an cew, froth which soon emerges @ larva o attuck the Jarva of the remex: (sex, alsy,

text, fage 57).

vearly dlin, thetr  Big o vellow-Dangded, rasiy-
hlack wasp enemy makes lier appeatince apon
the scene, lmymyg cottie up owt of the hig hur-
row In clavey sd] where her mdther erndled
her.  'Watch carefully and yvour will see the tig
hontress fviong: sroomml in the vicinity of the
scpiree of the dewda’s song,  Stddenly that
sortr censes, sl in e stesd dhere comes o
shrill, distressayg. discordant fote.  The lig
wasp hins driven her vencimed dagper fnto the
pengster's merve center, sl with o shriek of
patn the latter tombles, along with its con-
fueror, to the grotind.

Thetr comes the hootress’s task of carrying:

her prey to ber bnirrow, 14 s heavier than ahe
in, wo ahe pets astride it amd laborimmly drogs
it tup a tree. From that santige point she vol-
plunes toward her barrow, alter the Fashion of
a fyving squirrel, and repeatn the process until
ber home is teached.

Chnece there, she Tays an ezy thuler the mid-
dle Teg-of the victim, seals the cicnda in & cell,
and staris fecking for another guarry. The
ree hatches i two or three days, and the grub
s nestired of julew meat, for the cicssda los
been paralyzed aml mit killed, aml keeps fresh
as long ‘as the wm&-'- baby needs fresh meat,
The grub attains full growth inside of ten

days, anid then spends two davs spinning 2
eognon of mixed sifke amd earthe.  In that it
spenids the winter, emerging from its transfor-
mation sheep in time to lemd car to the lvre-
man’s call of 4 few . senson

Another intervating species of this family s
the mamil wasp, known as the Ammeplufa. D
2. W, Willston, o studving them, disoovered
that the=e wiips octually have lénmed (o wse
tpols, buot the discovery woas so astomding to
o that' he feared tao publish His olEervatons
it first, lest all mankind shonld provoumee him
g *Naure faker.,” But many another errtomlo-
gist has confirmed by diseovery.  After a
wother Ammophila his  finished digring  her
gallery, ahe dpbiires 2 lot of small caterpil-
lars or other insects, according o her species,
paralypes them, stocks the cell with themn, and,
after lnying an cgg . proximity to the proven:
dir, seals gp the nest; then =he hils the Dur-
mw with dhirt,  She often hos been obaervisd
wsing o small pebble as a "tampmg iren” 1o
pack the aoil in solidly, s ay to remove eliece
tyally all trace of the gallery,

The Cercerds wasps; of which there are non-
merins American spicies, also belong to this
{aemily. They are exploiters of beetles amd
weevily, Some species spocialiee on the adulis
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strong: stingers and swiit
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United States
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Velvet Anmt { Paxy
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specics reprosfiosed 18
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Spider Wasp Family |
wlot of thig Taesly
il o Tew Are mEEaor
balie killer, the jarg
Flits eclan ami
the gprout hivley
Clecasionally both lose
tula patalves] by the waspy'
e from |

preiat fnngs of the spides
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THE SIMCIES
ire found o trees, whisre peesamably they L

] on
gl scole maect | bt P Are ||| i ;:I I:l.'l'i-.'.
hiee of the trunk. The fat-belicd grubs burrow
they stay, in some specicd, for as img 0= §ix yesrs

on the sap flowing Trom brased plac

gromm]  first fund

thetr atid  sting them untl are

paraiveml,  Then dir a horrow, whh
larwed nt the lower emd, lorming n cell for

|‘||-' L F1d vedy ||i. {i5i= § -'|-|| I i .E”"I 1: i (IUEATTT 1B

family w

VICEETTS

i dragged down into the cell and an g
tnched 4 1, after which the possape to the
ceell is fillled wiith eneth

Wasp
e 4 )

ypiecies  feproduesd | “pirder
crmnplagErng Lueas,  Plate X
whach ari i1 th uthern. part

nl Centrnl Amersea

\rierici

Carpenter-bee Family ( X vlocopidie). Tha
carenter-hees Lgild thelr nepts in wond,  Pe

bk the most fomilipr mamber of this Tae
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ACRICREE S

LOFLLDE XN

"Aptil comen 0 20 end
develognng into 3 gemeral sempli
s, fexi, page 37,

nothe T, Dinck carponter-bee, as lirge s o

umbie=tuse wivich exciavites g harroey ane-hald

meh o ol@meter o dey Tomby This brrrow
rund across the prain for about half on inch
il then makes a right-angle wen and  runs

ith the gran tor from 1z o 20 fnelies

The b worls from two o threee divs on the
mall seetion of the tmmoel that rons ocross the
pram, abd from three o five woeks on the
Feiru e I oadn did s

e coold ol

el gk
fuanmit! W
iarmeter from enid to end of a log oo feet long,
il mas fesa] bt Bis 1eeth

The species reprocfoced an
| ||| i | o S el | [k
tagtire 5%, mrhabiting Somatra

RIRAIEalas ui1]

1 [hEG HI1FF |||.I: |.r|:

=gmiran Car-
F: I-I'- ‘rll'llI :.I:a
wnerican Car-

freTte - Fig

penttet=bee (X $focomg stegpmmica Lt Plate X1
ligtire | atcarring iIn North Amerea: Car-
[Hier e I',_"_'.'.".'I"..' F1i1ei "'..'_'-l||' r"_|!|I ['i_._1|_

&Ll bpure 8), Iving i Awstralio

CASTLE.—3A

B | e L
sitHY 1w CrIcEe! -8 s

ny, m wiuch overy clod of turf hoasts 115 perd

FUMPRIN BLOSS0M

nE bhesms, At f1est b

Euglossid Bee Family | Engloisdoe). Th
=veral spectes of thes dadmily of becs are soll
tary o hahitd,  Maoy of them
wiiad ] enrednlly, It those which are kooiwen
hicri ki rermm Biis o1 bBoxwoaud
flaery
| e R

have et heen

' B L |
|||r|| 1= i1

|-.|_-||'- i |.".'lI'I|.'| '.'-".l. thie re ELNEERN A

L he spectis peprodoced are: Tropieal e

[ IEdipimiea dfmindiita Lem  Plate X Hgure =
- FEET A i Uentral "'|.111|'r||_|_ Somth Afheriucan
Hew (Frderte fromfalis Goer. Plate X, fijurn
Ceptral  and South  Amerbss

B, fokpd 6
I rrnafrifi

Frese Plate NI figur
i), fonmel in Centrsl America

¥ T L
WEd P

 Social Wasp Family ([“expifac), This
family Hicludes the homets, the vellow-jaekets
and the wasps that build paper nest L intiks

e soctal bees atul ants the members of 1l
Aty

sacial wasp Limily fodmd o femperate sesiomns
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While the crekeis we koow Dedt are the

fie ks, thete sire many adhers we see less Treguens
el withers dwell

. : b Fei
ol lvers Broeeoewe 00 i eriansd Tike moles, il

L.

Mapsgeaph by Lymwaod A Cline

G0N A AR CEF LU N

Llack am] brown varieties 1owx] m bonses and
Iv. Simie of these live i trees like latvdi

af them hoar witlh therr legs aml somgg witly theo

arfe wpable o set up 2 perminent  eopraman)
FRLE

There 8 0 vast st of 'work o he done 0
the makime of a horoot’s nest 83 big as o hal
hoshel, 1o the sprimg it 5 smaller than 2 hes's
e 1t hos béon bl by some geeen thing. Y
survives) theer winter, The lowmse puage e made
roomrer s e Sl grows, mit by Pasldomg
litionns  here ozl thiere, hot  rather |-_-. Ik
gradiual and symmetrical expansion of the en-
tire streucture.  Think- bow often edch bit ol
weatherhoarding tmst b mioved to keep the
iz ot the howgse always expanding unitormiy
with the fnerease In the stzo of the family!

Bt the hortets are oquad 2o the tazk, theatel
that sk = as if we ook a3 pixoroom honee
ol expamded B oEto a8 Whnlsor Castle withean
interfering in the shghtent with the family

£ guesis 1 anis’ nests,

wings | soe text, pagse 14).

Fotdte an e nside, o with the

ot the structure an the oatside

The hoimets  hav

| C
3 st

shapelineas

the reomaite Eogmecsims

skl fir carey the undertaking theough o2 sue-

cesz i pone s,

weathered surfoces of banrds,

L hey cpather  Trom

thie

ratls, aml pasts

the pulp eut of whivh they build the walls of
bit Vhew take the materinl
frvm the ioside of the nest walls amd nlastier

¥ N &
the mest. Bt by

it em the curside,
materss]  guathervd

ppplementing 1t with
abirnnd,  Tn this way

naile of the howde alwave §s lwing ptt am
nitsrte, and the growth of the nest provided

iy

PR N
AETE
1|1

‘Many spedies of sellow-jackets banl] thefr
nests m hollow logd and stumps  What  most

Livmen kuow ns
the genos HPafales

eomnon wasp el
ol the r.-'_.'ll"ll.':':.l.' farreily,

i Pai

I
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beilds bat o single comb, always in a place
protected  from  the elements, so that there s
no teed for the outer covering provided hy the
hornets.  Like their cousins, the sellow-jackets
amd the hornets; vhey hiring foul 10 their bhies
#4 it in pecded ather than store it in the
cell teforn the vzg is deposited.  There are
sotiie  exeeptions to the general rule that Ehu
Fespidar are social wasps, A few unlumiliar
spectes are politary jo their hahits.

The spocies teproduced are: Asian Wasy
L eapa miatefariog Smith. | Plate X, Higtire 9,
foumd in Asin: Enropean Soctel Wasp (Feapa
erifre Litn, Plate X1, figure 10), o mative of
Tarope: and Asia and  introdoeod @ into North
Amerieid:  Yellow-jacket ( Feipula  ésrofimu
L. Flate X1 figure 6), fitmm] n North
Amerfca.

Bumble-bee Family ( Bouthidac).  The b
hle-hee fumily i3 represented by ntopeross specics
in our fattng, most of whose gommnitles are
short-lived rather than permmaneat, The omly in-
dividunls that live over witter are the [ertifod
fenwmles. Thew fisd some eranny or crevice where
the frost cannat reach them, aml there f811 hto
n-Inln.-’cr-u_'tl:'r-luuﬁl alewp

When spring arrives they scek o deserted
totse. hole, tmole haerow, o other cavity in
the grownd. To these pests they brise pollen
are] boney which they knead into beead. Then
they loy eges in simple cells, and the larve
that hateh from them grow fat gnd strong oo
the heead proparad in pdvance by the mothers,
Whett the gruba are  prown they spin silken
cocnans m witlch they: popate, and out of which
they emerpge  foll-fledood homble-bees.  Thed
thev bmmiedistely set to work Jooking after the
weliare of their newly hatched younger sisters
wml  heathers, serving se nursemakds, bouses
traktls, fored gatherdrs and what not, amd Sree-
jmgr their elder aigters for field work

1{‘['111-11 winter approaches the colony  dies,
leaviog bihind only: & few fertilized  females,
whose disty {t will be to =tart the with ueain
the pext year. There are some apedies of
bumbile-bees that arc parasitic on their more
tdusteions comains.  They elosely resemble the
wirkige clins amd pessess o worker caste

The species reproduced jz: Conwnon Bumble-
hee { Bomlur  amerfconorom Fab,  Plae X7,
figure- 3, fommd n North Americi

Ichneumon Fly Family fohvesmonidor).
The fehneumaon fiy family possesses pome 000
ktwnwn species ‘.ﬁrﬁt of them nee paraditic and
exploit thee citerpillar trilie, thus helping 1o
keep in check some of the worst enemies of
the American garden, orchied, trock  patch,
and flekl The adulis as 3 mle, loy their epgs
on the caterpillars, zmd the Jarve haich om
aml hurrow  imto the wreetched Tust, lierally
cating it alive.  Aovone: who gathers cocoons
wi osee what kimds of msects f5sue there ram
will Tave lchneamem flies coming from them
almost as frequentty as the cghiful owners.

An iteresting ichieumon s known an (P
play Fehnewmon conguisitor, It preys on the
tent-caterpillar.  When the latter’s cocoon is

sgits, the ichoeanon, with its ovipositor, makes

an openimg 1 the silken case mnd deposits s

eig. The parndite has 11 once a chotce eradle
and ol for s needs—at the expense ol the
sleepin t;r:m-,.iun‘rmm,'rI caterpillar

Anidther specied, | Powple) elinscuimon thpin -
pr, press ot anly on ent-caterpillars but alsg
on  armc-worte,  issock' mothis, caterpillary

and the like

The most nteresting of all the Sehnewmon
fies fa probéhly (Thalesa) Megarysa -
i, The female of this species has an amaz-
i ovipositor, often as  borg as ps ebes
whiele 1 made up of several bairs and a fex-
ithie tubwe . The hiirs form a2 sheath for (e
latter, which s the boringao] peoper.  Thin
gl flexible us it sevms to bee Mes “Tholes,
otice she hns located, decp in the hard  wiosdl
of a tree, the Dirieg grob of o piigeon fremex,
berds her tong abdimen down, throws her ovi-
positor wp over her buck and hrogs the end
of It dewn to the wasll. She then Deging a%
time & drillmyg operation as one wonid wish o
see, often driving the bole down three o [otir
tches into the wood (see tllustrmitus, pugee 470,
After the femaleé completes the boring., she gon-
verts her dreill oto an ege-tube, and threogh
s an ege down imto the burrow of b
pigeon tremex’s haby (see; atso, Horn-tad Fam-
thy, page O1). |

This egg promptly hatches, and. soon at-
raches itself o the lockiess tremex b which
it graduaily devours, and then Yies down for 2
transformanon nap

Somwtimes when Mr=. Thalessa  starts o
drifl, the wood is o tomgh that 3 grips Der
deill amid she remains g prvcoser unil starvas
Hist enda her eareer.

The speeies. reproduced are: American
Tehnenmon Fly  (Ambivielez grandiz  Brulle,
Plate X1, fienre 4, Amescan Iehnetmon Fly
( Trogus ¢lepons Cress.. Plate X1, figure 53,
Amerivan Tehneumon Fly { Trogus rifess Crésg,
Mate X1, figure ), Agathlin bradlen Vireck
i Plate: XTI, figoee 1), Amblyieles jucusdi
Brolle. ( Plate XI1L figore 4%, Flatviabay ¢laruas
Cress. ( Plate XIIL fgure 5), Awiblybelos fu-
cwndis Brolle,  (Plate XTIL figure 6), Po.
Mg spimareing Brolle,  (Plate X1, feyre
81, Amhlyieles to-afhiom Cress;  { Plate XT11,
fignre O). Fohocimon serifalipe Foh, o { Plate
NIl figure 10). dwblyteler  semicaerulens
Crese,  (Plave XITL figuee 110, Labena geal-
fforr Snpy,  (Plate XIIL figeee 12), nll foumd
i North - Ameriica; Macrajappa Maonefite Cress,
(Plate XI1T1. fgeure  2),  tabitat  Central
Atmerict:  Cymororider  codrifeny Cameron.
(Plate XITI, fgoee 33, [ouod i the Phifip-
pine Tatands 1 Calliceypfin fasciipennis Brulle,
( Plate XTTI, feure 7). a8 apecies  Livmil o
Cobas Tispopionpfa semipanciofa Wirhy: { Plate
X, Beore 13), nirtive of Australih,

Scaliid Wasp Family (Seofnduc).  The
speckes of this family nefther bailds nests nor
transports peey to them.  Rather it digd mto the
groamd, where the graba of the Family 1o which
the May bectle belomge dre 1o be foumild.  Dis-
covering: ame of these, the wasp sthigs and
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|-I'|| Matimal CGemeygraphic Sociaty :I:'.Ii||l|;-;..: tew Blachulams Mulayamn
FHE IUMBLE-BEES GATHERING MEUTAR IN THE CLOVER IF'IELD

The artist here has succeeded in giving a typical pictore story of the e of the Buniblebes
Famaly, I the inset the Bgure on the rght s the familiae bumble-bee of the Fasi and that at the
lett e Ny that his copled iU m appearnnes 20 thoroughly that the bomble-bees receive it 28 a weleoms
guest in their nests The species portrayed o the main pleture is Bombdas ameridanoraem: the one
m the mset i Bamibuy dunsi. The fly helongs (o the species Criorking Efecaidy. The Hy and bumble-
Dot i thoe frset are | LG thines ututul siee
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'r ! Id EhnEes Ssain
Figrl A HPESNTEH-BIUES T AW FLIES BRANGES THE CRELEE T LRSS (0 THIIS 1LATI

|| AAarerionn CarponterHee, N viocofa sfrpinics Linn e ] (20 Solitary Wasg, Siickia
L1 rermle | b Logmmmon Bumble-biee,  Boambar aeeorteanoram Fal Fomumle, aueen]
Armerican crneanody by e T irers gramais ||I|: L I =fT1ElE (o) vineTican I .!I'.:I'. naft Flh
Frapas dlegant Uress. | Femmmale]; (6) AmeErman ichneomon Fiy, Troees riferr Cress. [Fed
vmernican Mod-douber, Seelipheon raemmemigrinm Deury [Femalel (81 Soath Amerncn Burrowing
Wensn, Camrpoome RN 20 b emad B American Hanting Wasp, Semwmabrg ichmeii moards
L | ol 1) Ewropean Socinl Wasp, Ferpa orafre Toinn, [Female]: (11) Commion Ha
Lk, e fvmba Linn. | Femal 12} American Savedly, Crspbes amerirana Leach Mak .
r Fja= | | o | ru Loarpsentet ki I Hareeii - weeg bt asa AL L[ Pl |see
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B o -TRERITIEE T N T p ] i S Ry
AU LY H Y MESNUOPTERS OF STRANGELY CIPANTRASTING WAYS OF LIFLR

(1) Ameerican Burrowing De feamporitsron spleredens Lep. [Femalelr (2) Hiuoney-bee, fpi;
mellifera Litin. | Female, gueen | (3) Crorfia erseciferas Ukl | Female |: (4) Honey-bee, Apir melfifers
V) Amtiaphora womasg i, | Femalel: (6) Yellow-jacket, Feipuls rarafinag
1) ivurnirrg rvartises Lress. | Mok (%) Carpenter-bes, X wineopa domrdyiun
Apiy mellfifera Linn, [Mabe, drooe]: (10} Eephos |
Say [ Malk Sew text under the following Family hea
Sovial Wasp, Carpenter-bes, and

Linn, | Female, wiorket
Limn. | Female, worker
Fal, {Femabe]: (9 Hofdey-hes,

Femmeale! = 111} Trrepeadis ghiddri i ndds
Malberun Hee, Honey-bee, Melecta Hee, Anthophorn Bes

d parrabilis Fries
III

Fuplossid e,

il



INSECT RIVALS OF THE RAINBOW

0 MNatkmal Depgraphile Soutled I T thimes Ssatunil Sh
A BAKERS IWIZESN OF IOHNEUMODN FLIES THAT AHE MAN'S ULERETANT ALLIES

(1) Aeurkilla dvadlevi Vireck [Make]: (2 Mareoroppa Slandiva Cresa:  [Male]; (3 Cranocorides
raerrifeier Ugmmerab ||-.;-||'|_| ] 13} Ambivieler pwennds: Brulle (Female]l (3] Platvigbus edarng Uppss,
[Farmlel: $6d Amblerelés fuzundns Brulle [Malel: (7] Callierypins faresipennis Brulle [Female]; 18)
Palvaenis spinarias HBrolle [Female]: (9) dmbfytefer o-alios Cress, |Femle]D (1) Fohretdman drrttaton
Fah. [Femalil: (11} SAmdivreler semivaerulens Uresa, [Femglel: (121 Labena prafleier Say [Femalel;
(137 Lissepimepfa semifprnciasa Kirhy [Femalel. All of the specwes repeesented an the Plate helong
e the simrle Family of the Iehnewmon Flisi. Few among any of the Families of all the Orders ol
nects pender man a greater service than the Tehpeunuwm Fles,

X111
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L albinial Geogirapihic Soclecy | Lg thmes Nutsrnd She
TWIAWINGED FlLIES=-FAMILIAR AND OTHERWISE
| I-:l.l TT=el !Il'n.l_l | |'._ Fafureila pefa | JII_ i eirulel 1) Mavy Heetlie § |l_I |r'|| rodaE i Tl
1 i i | . E ;
§E TR I "|“.'.|": L Flovhla Ant Fh frerouien Falpenr i WelEmmiann I|".,||:_|,|I-'!_ {4  Eastern

lachina bPly, Heipeida dfarate Fab, [Femalel; (57 Westerm Taching Fly, Paradereavin rntrliod
laenmicke [Fetnale]! (6] Central Amerscan Bol Flv, Devwatpbia domisrr Linne |[Femalel: (]
s vietienr Lo Milbamrra fu & T E Fal, |Famalel: (%) (= "|'-.-|I|l'l-. |"-"*_r---.."- et Sraradtios [ eV illies
|Female]s (%) bBastern Hover Fly, Temnsgema excrnmmdesm Hares [ Malels (100 Malesia sirefuten
Lirury  [Male]; (1) California Roliber Fly, Laphein cogwilferti MeAtoe [Malel: (120 Austreabian

~simbde Fly, Radrfie aplendida Thmovun (Femalels (L3 Adekinr amplicidens Waltker |Femabke]: (14)
. " ¥ 3 ki ¥ 1 . H ¥
Cotn Bican Blow-tly, Mesemibrinella umbroia Ablnch 1Femak See text umider the Tollowing

Family bendings: Howver Fly, Pyrgota Fly, Taching Flv, Bot Fly, Blow-fly, Robbet Flv, Nimbk
Flye o] Ortald Fly

AT
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B Mational {reogruplhie Sty Twier Mnttitul Sias

LILTEET= iF THHE =UALY-WINGED WOMLER—S b0 e BRI saTiisu s

(1 European Pine Shoot Moth, Sévacienta dnvoliana Schiffermiiller [Femnbe]: (2)  Laperialia
rema Husk [Malel: (3 Viegintn Hine Moth, Pefrora sirgretang Husck [Femalel (4) Piaraphiors
edithelln Harnes & Busck | Malel: (31 Palmetto l.eaf-miner, flomaledra Arpdathalama Bosck (Fomale);
() Felirnofa Arrmvaseffa Busck [Malel: (7 Atasthaliztis fricalor Feldor [Female]: (B) Mirza cciriaa
Buack [Malel; (%) fortyrs caprinella Busck [Femalel) (10) Mica Leefie Hubtier (Femalel; (11) Miea
fpuetieda Beuscle | Miade]) 1124 femeraphila alberifana Stoll 5.'51.-|i o L13) Alena rxgietisha Fesek | vl
(1) Nematacr chrysopractar Mevewk [Malel; (13) Etdmica Ffeitivn Busck [Femalel: {10) Grapiolitha
reregiana Felder |Femala]; (17) Aditeva dyvapiniella Wallengreen |Femake]; (181 Phyrum ianda ¢ dlrophy i
Walsinghum |Female]: (19} Micsprichia durrakty Walsinglbaom [Male]s (200 Aiteva puctulelle Fals
IMalel. Al of the Families representod on this Plate will be found o the text under the Chrder heading
The Litthe Moths.

=Y
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A CHARMING GROUP OF MICROLEPIDUPTERA ARRAVED IN RESPLENDENT ROBES

(1) Corvptituns ingii Zeller [Malel; (2) Lacera comflagrans Walker IMalels (3) Atasthlisiis con-
cimnaiis Festhamel [Malel: (4F Hypercaliia mintara Dognim [Female]: (53} Prendoralars regia Schaus
|Female]: (6) Cerare snmsrans Walkey | Male]: (7Y Prendatieria leaparding Butler [Female]; (B) Parss
threne paimy Hamy Edwands [Femalel: (90 Prewdettovia mimica Felder |Female|: (10} Jovmwa gram-
mozamad Meyrick [Malel: (11} Wenstérn Clear Winged Moth, Mefisia plirtes Harry Edwards [Male]:
(L) Megulidoris eleciring Meyrick [Male]; (13} Stewoma elepuns Zelles |[Femalel: (14) Toririx wsi-
watana Husck |Fetmale]; (1531 Stenvma armara Zeller [Male]. The Micro-lepidoptera Families Inck
cimmon nank=.  The specles represented on this Plate will be foond in the text umder the Order
heading The Little Moths

-y Ty
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paradyzes it smd then bmlils o cmade ocll arommd
it alter attiching anoegg to the prub.  CThe
larvy of the wasp hatching o, cotsmms the
grob and then spins o cocoon in which 3 de.
velofis,

= The speites reprodoced 35: Seuth Americit
Rurrowig  Woasp  ( ComPromeriz ¢ plyp pitm
Say, Plate X1, figure B), Topnd in South sl
Central Americn.

Horn-tail Family ( Siricafae).  This fam-
iy consiits of about 100 spocies, about one-
third  fod m Ameriea. s membots e
memtly mither large, brightly marked; atid well-
hailt. The adult femile has o oviposiior co-
sisting of five pitves, the twn outside s
fornung u sheathy, and two of the others being
Mirsished at the tip with a series of fine, hard,
transverse ridees arranged Tke the teeth of a
file. With tis ghe 1= able 1o match the work
of n gimlet or soper i homsin basds, amd gan
drill inmmerable holes in the solid wond of a
tree, I opach of these she plices an egs.

The best-known af the horn-tafis is the
}ﬁ_ﬂ.l!-lil-l'l tremex., which is about ope atdd one-talf
nches lomg, with a rosty bead uml thorsx, and
a Wlack abdomen with yellow bands aml spots.
The female Fores & hole half an inch deep into
elme, onks, sveamores, aml maple trees. The
larvae, fatching from the eggs uid therein, bar-
row Into’ the heart wood wheee they grow fts
evlimdrical, blunt-ended, whitsly, grabs mreasur-
et ubwnt mm mch amd & lodf o lemth,

When teady o tronsform inte an adol in-
erect, the grabh makes & cocnonoof stk and
chipa, and then goen to slogp.  On - swakening
as A full-fiedped pleeon. tremex 7t bores aug o
richt amgles to the gallery dug by the gruh,
istinctively knowing that In soch direction Ties
the shortest way 1o lberty

The European gram cophos. whise larve
heire fnto the stems of whent and  couse the
straw  tn break about harvest time,  helongs
to the hori-tofl tribe.  About the thme (hie e
aof the wheat bwging o form, the iy lures a
small hale in the wiraw.  When ithe larva
atehes from the tnmertdd opp, B tamnmels down
the stemy, and by wheat-cutting time hie passed
belew thie Jesel of the cotter ar.  In Tos wuy
it rematnd o the stobhle, where 1t makes a
silken cocoon and hiherpates,

The =pocies r':Trmluw:rI in: Commn Florm-
tall [ Trempee eolumiba Lime Plae X1, Gt
e ), found all aver North Americn.

Cimbicid Family (Chnlicidact, The most
tamiliar =pectes of the group is the American
Baw-flv. Tts omes are lasd in June i crescent-
shaped slits made W leaves.  The food plants
are oim, birch, lnden, amd willow. When dis-
turbed the larva spurts a Ml from glaods fost
above the apiracles.  When iy s Tull-grown it
burrows in the ground, makes an oval, brown-
gl eccwmy, aml spends  the winter there, ot
chEnpmg o a0 pups otil spriogs It energes
i Mav or lune.

species  reprodoced is; American Saws
fly (Cimber americune Leach. Plate X1 fip-
ure 12}, habiit North Ameriea

Tier male progeny.

Halictus Bee Family { Halwindoe). Some
nf these bees are b'gdr than o fair-sized wiasp
gl some are smaller than a bouse-fly. Every
haligtus carries whit has been colled o elenrly
written certificate of her guild. It B W soooth,
eliny bine, o groove, om the last segment of
the abdlomen that actd as a guide for the sting.
Some species bulld wonderful eells {or their
hahies.

The burrows i which 'these bre hodated muv
he eoagle, but the cralles st e perfect
Leoding from the borrow, the cells are ex-
cavated o a3 [0 ropemble woter bottles laid on
the siide, No human plasterer ever did a finer
Job thun these bees,  First there @2 coatitig of
cluy, itg surface ronplened ke the outedde of
o thimhle, O this is =i o smooth cout, mixed
with siliva and earefully troweled with the
tangie—a plagimg that is exsjudsite in it per-
fection, wnd hoth damp- and waterprood.

A small fly which the ondinary olmerver dis-
misses as nothing but a goat, makes it her bosi-
ness o lay her egas in the halicios's cells. Un-
der . the mcrosenpe she I8 reveilel as & red-
vyed, white-faced, gray-corseleted, hlack-legpged
marader.

One specics of this family studied by Fabre,
the zebrn halivtos, possesses o quulity mrely ob-
served nothe dreeet world—dntervat in graml-
children. The mather bee, nf the spring gy -
eration, having passid the winter in some frost-
proof eetreat, gives the mameson she hag Ll
s laborwoualy 1o her daughters.  Eaeh daugh-
ter ldlds o, small sdifition to the burrow and
rmakes @ grivap of cells of her own, bot all wse
the main hotrow in eommon;

The grambivther of the broad I the cells
stands guiied at the doorway. o keep out all
Lt the rightTal entrants—her davghiers.  Hee
velvel dress, so clean and bhandsome whett she
was a youthiful matron; s now threadbare and
dingy, Gime s the map, all but lost are the
Lieanitiful stripes of red and hrown

fTut ahie Tas & paodmother's pride in the
newly hatehed probs, aid woe hitide any ereas
ture wha pannot show the yellow oot af the
halictus folk when seeking to reach those grih
climhets! A dhrubbing the marmwler  tever
will Torget will he his certaim portion. A the
doot, all day long, sits poor, hold-hewded grand-
mother, a ghost of her former selfl in a fntle
soitry box at the mouath of the burrow. step
ping azide to all thege who ean give the coun-
teruign, ot wild as a wilch in her anger to-
ward any would-be intrwler.  Mavhap hee re-
misrkalle guanl over her grandiéhildren: oomes
from the knowlodge that some of them will be
males,  Dented the privilepe of huving sons,
by that strange mqitirk of Natore which makes
all the chiflilren of the spring keneration fe-
males, she must Yook to her grandchildeen for
And each of those praml-
chilileen is hatched o the world withoot a
futher,

Wiith no males producei] from the cexs ol the
apring mther, and no o omales baving  sorvived!
the winter, they perforce are born under thar
stramge . departure. from the orthodox laws af
reproddiction kmnevan as parthenogetesis,
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FIRD ARD CRICKAET CAGES

singing crickets n cages are as familinr in the Ordemt a3 singiog conarics in the Oecident,

Even the department stores in the lorger cittes of Japan cater b 1he cape-cricket trade.

H it

dreds of thoosands of the mEect Keeslors are ol every year,

The speciea reproduced are! Amerian Bur.

rowing . Bee (A gepestemior gplemding Lep
Plate X111, figuee 1), common in North Amer-
b s JNaommdn wortonl Cress,  (Plate X111, heare
7y otgurring tn MNorth, Amkrio

Honey-bee Family (Apidac). The liest

known ERIECIES this tamily 8 1he eommon
hive-hiee, Apar wmelliferd. A winter colony of
ey -laees may cosist of oo el Bl
o summer colony ol owlirre #lie in
the world of Niatoee s mati-mal egatism s
marvelousty developed as

In ench live one guoen, aml only the qoeen
bas the right to motherhood—a Inw of the be
world as unalterable as the liws of the Medes
pnd [Perdians [ another guevn Gppedrs, ¢vien
Elaewagh she D fhe raling  svereign s awh
damphter, there o oivil war, and one o the
Cthier st Tervi Fifty thousamd of her chil
dren mnst retounce mEternity amd vow  them
selves 1o eclibaey, althogh they codld, if ey
willed, lay purthenigenetic eggs from  which
female bees would katch  Indesd, in quernless
hives, a worker docs for the mamient ke up
the task of egr-lavineg anttl o real Queen s
Pt e

There are Lioed cells dmd food cells to he
binkt, food to be stored, wax to be secreted
flth to be removed, vouncliogs to e ooresed,
mvaders 0 be repelled, ewrrents of ale to be
kept crculating, and gueens to be supported

=Lk N,

II ]
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vigt i huve at swarmine time,
Istened well, hear o great
A dawehter prab has been

FE we were §
we wonald, If w
cranmintion within

fed with roval jelly and has Dlospomed forth
a fuern  Nhe s ready o depite with  the

moathor the scepler of thot Tieve. A Laktle roval
place.  Aother omd dunehter cuch have
gilherents, [T ofe 12 not the
the ather's sting, the worsted one——and wsually
itoks The mother that 48 wisrsied—sels up A
shiril] papare. This 15 8 eoll 1o her adherents
t jodn in shaking the dust of flot bes off
from their feet, amd 10 go whete base inpradtd-
tude does not rergn, bt where peace may role
“[Lkl{s

The wax from wlech honeyeomb & fabris
cated & g sectellon fhil exoodes tlaaegh thoy
pores oA series of small plates on the vmies
ple ot thae te ahdomen. In order 1o secreto
oneounee ol thin wax the bees must ent =0
cilbfces of lism I T4 il theinselvies 16 the
gullet, then hang i festoans from the eetling.

Hy iernal exerfions fhey get warm enoogh
foo gove ihe wax a lkgoid oomsastency s 1 0aes
thiroagh the plated.  Later it hardens, and then
s remmoved elther Yy o the mamefactarer her-
¢ll, ar by amother worker. Afiwer that it &
ktiearled aml mixed] with azliva with prent ease,
el then pot o the ol o makmg beoma]
pormly ofd wiax may be oeesl, it for honey
ciamle emby few wax 385 emploved.  After the

brood cell: fre moade, the gueen layes her eges
! ax
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EQUIPMENT USED IN HANDLING FIGHTING CRICKETE 1IN CHINA

[ sompe parts af the Celestinl Hepabhe the sporl ol cricket fighting t5 as commot as codlo-

hghtimeg v the coumtries of the Carthbwan,
the hezhters to wml jrom the Ty
e fighiers to a propger degree of anger,

Al the ledt 1 othe wire cage wmacdl for transierrmg
The light ferule next to the cage 1% the tikler, to stir up
Heveunl that ure, respectively, rom the bhottom, the

drinkme trough, the Tood rack, the top of the ericket’s house, and the honse itsclf. At the right
B oo oset of hemboo tweezers Der handhing food Bnd edpopment. (e ostration, fage 05 ).

it thert. I three days these hoteh o tiny
larvie, which are footless, Helpless, soft-bodied
grila

The nurdes at ance attend them, piving them
af thelr fiest trinl a sort of pap or jelly Tocmbed
e the motses’ stomachs dmd reggrestated for
Hre  pritles At a0 few dows, thés diet s
stremetluned by the additim of a httle boney
wied  guadlen ot the mienn, Adter 2 few daovs
mwge, o bee brend made of bhoney and pollen
ia pat fobo the eell, which then &8 sealed, After
eating tlhiis, the grab falls into s trans{ormating
slects, ol shemibers tor 13 iays,

Then 1t pwikens o {oll-Medged bee. Bt be-
fore 1 can go ot il the open it magst spetsd
bl dhivs OF Pwo wenks e 5in wndoor worker,
mAYOA) 28 3 murel, o oscaivepger, 8 ventilator,
or each m otorm, When the worller goes ont
she has the chalee of drmking o given portion
il teetiar o of darmyvine 1t lack o the hive
In framt of her stomach w a honey sae. She
Hlla this with nectar, ciretes it to the hize, re-
grirpitites it imto g honey ool o else inta the
miperth o) awn mmiloor worker

Cirathnilly the excess of water 1% evapornated,
on the same principde that cane jowce fs boiled
down mte mioliisses. To retider the hongey an-
tisepte ammd toy ek 8 Vet ow tingt bt of
formic goid i3 added to 1 by the bee. The pol-

len for the bee lwewd on which the indoor
worker and the matoring lorvie {ede] = gath-
eros]l from the Hodwers: tocked away o the
pollen hoskets on the bee's himd lews, and eur-
|||'|'| hame,

[t siv hoppens thiat often, i ot weather, this
matural condenzation ol the piodsture of  the
hive is checked. At such fimes many workers
bragsfurm fhemselves fnto winged water wag-
ots, hringtihe water i their himey sads 1o the
thitsty onies o the hive A\t ather times ma-
bertal s peeded to styp up the ericks and
chinks W the hive—sn keep ot oold air—and
they pather the resinuas daps of varusss plants
for moriar

The' ventilaticm of o hive 15 a fescmaimnmely
bifereatinge  proceas.  Workers armange them-
selves off the Hoor and throwgh the superstric-
ture of the hive, am] b a synchromzed wibra-
Hon of thetr wings <ot up wir corrents  that
expel the tmpire- afe and draw in the fresh,
emploving exactly the sumy principle that i
el b mmanitipE egineers 1 kecping rines aup-
plied - with aire air.

Ol of the most  pitiahle’ spectacles in an
apiary i to see 3 hive of bees thoroughly
eovwrd by those of aoother hive, mnd standing
v while this maradders cnrry aut their honey.,
Crrdinarily, there 1% 4 doughty guard at every
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Memtagraph by Paul el Falive

THE EXD OF A BATTLYE BETWEREN SUITORES IN CRICKET LAXND

The conquered suithr scampers away, while the conguercr insolts hm with o song of trinmpls.
The lidy erfcket looks on very demurely from belibnd,

hee gate, amd whoever would fimd stolen sWweets
within that gate muy expect o drobbing soch
na pilferers deserve, Buot opce i a whitle the
necupants of o strong and Iudty bive make 3
{oray upon 4 weak one, and there s 4 hitler
war i which the Jefenders are worsted, COnes
cowtd by m mass altack, individeal epenries
ettt alile to egntabs the terrarthm, nml 1o
carry forward their pillaging ar will,

The spocics reprodocad s Hooev-bee (A
mellifern Linn,  Plate X11, figures 2, 4, aml 9.

Melecta Bee Family ( Melectidae)., This
family 4 made up of two groups, one of which
is parasitic.  The members of  the parnsitic
tribe are troe cockoos.  They have learmed that
well-kmwn suntieét of living recorded e Holy
Writ, "Rénping where thou hast oot sows, and
gothertiy where thon hast not strawed,”  Some
of them single om some industrious speciea anil
take up gquarters with them uninvited, catiog
the viands of thelr hists as thangh they were
honored guests instead of Teezy spongers.  ither
ciickoo tribes resort o even oo lower form of
spoptetir,  Plese wateh arosm]  umtil  some
bosw littly masoni-hes matron gets her nest well-
nigh completed and  provisloned ; then, during
her lest trip far the finol losd of proveoder,
thew steal trto the horrow and lay therr cgos-In
the eell

Voconzscions of what hose happened. poorc
Mrs: Mason-hee lavs her epp and elosex the
eell, Huot the cuckon-lee's c=ps hateh first,

amd its larva, eating the ration that never was
itetded for it E:'rr:-:mlj.* ETOwWE §ttohyr coough
1o overpower: tnd devour the riphtful owner of
the cell,

=0me  spechted of mason-bees, remlizinge the
preirposes aof the cuckoos who fiourish by mimhble
wit, mever lay an egr inoa cell withomt foest
havieng i thetr mouths the morthe with which
to clope the cell, I they had to . gather the
mortar after luving the egl, the plhomferer
would be the Brat 1o smprove the opportunite
ol crosiing the unmmrdﬁr threshold and laving
her own egks B il

“With the fiulustrions [olle who go quictly
abowt thetr businesa—ihe Inborers, masons; for-
agers, and  warchomsemen—mngle the (ura-
sitie fribe, the prowlers burrying from one
home to another, Tving o wait at the doors;
watching for an opportunity to seitle thejr
families ot the expense of the honest toilers.”

In those words Fabre sums up the situathon
i Hed Lamdl.  Then, bringing the detached
view af tho philosnpber to man's own attitode
towan] other crentures. be mukes one w6 Httle
e patient with these home: destroyvers of the
meect workd by savimg, “Life in general is it
a vast broeandage.

“wature devours herself; matter s kept alive
lir jussing from one stemach to anather. At
the kmguet of life, cack 8 i turn the guest
and the dish; the eater of to-dday bocomes the
eatent of te-mermow.  Evervthing Hees on that

which [ived or lms lived ) evervthing & para-
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sitisen, Man s the great para-
ate, the wnbrnlled oef wf wll
theit 7% Gl 1o eal. He stenls the
ik teamm the lamb, be stealy
hae luspwey Tronit the chilklren of
the bee, even as the Melecta bee
pilters the pottige of the An-
thyerpdicersl bee's sons.”

The species repriwfoced are:
Coereers crucifera CkIL ¢ Plate
K11, hgnre 3). cocurrmg in the
Philippine  Islinds: Troepeolie
iirdrafaaciotlne Sav, | Flite X11
heore: 11}, mbabitng. Norih
Amwrici

Anthophorz Bee Family
[ Anthophoridine ). This Family
ol bees th widely  ddstribiited
thremghont the worlid, In Xorth
Aumeric nearly jion apeches have
heen  descrihed, bt the hahas
of anly 8 fow of these have
e slsilie], "The nestds of Ba-
miliar  species usisdly arce il
i stecpdy  meloed ar  perpemn-
dizsular banks ol esrth, preler-
alidy w0 those of compact ¢lay
Aogrly all of the  spiecies ars
progarnots,  lamelreds  of -
vidveals Daildinge ther nestis close
bt hier i the s bhank aof
onrih In the comiiractal ol
their homes  the  Anthophoras
bebd a evlmelirical fulwe o1 elav,
extmdmey omtwarn] am] down
waril from the eatrapce of the
bearmie ],

The owtside of this tadee s
piarle le, Piiat ahe reisdele siiosaly, . Tt
Iy l"ll1'|'|||l.l|'|'| tlj !-.'!'-_illfl '||r”|,"!- lll[
parth comphcted together, which
have. been brompghd ot af  the
tagieel  swhen  wet gnd  melifed
trten the ddedired form,  Inooex-
cavatigy the timoel the bees fund
the clay b, so they wisit o
walering place aml  Comver
themselves 1o mEeotcin  fmnks
in carry suthcrent sapply to the
Worrevw e satten the clay amgd
mie 1 workable ke putty

The Anthophurs leess e
many Toes, before whose attacks
they are prictically helplesa

The spoies repreehreed] 5 -
Phophors zomefs Lmn,  ( Plate
XL hpore ¢}, fopnd 1 smmgth
ern Asia, Malay Penimstila, and
Phibippineg Islands

TRUE FLIES
{(Credder Thiptera)
Plate X1V

This large order of insects
rmtmaces Gl 1he two-wire ]
Ben, wlhibcly ' inchide the lworse

CT RIVALS OF THE RAINBOWVY {ii

A CHINESE CRICRET ARELNA

Hi i Bodw] s the ericket hotiee with the bd oo, &t the oppwer
Jelt a foou] rack with a bean hog heside ot amkl @t the upper
right a water trough (see, alsa, page b1},

Photapgraphe Iy James | karsietd

CRICKEET GLADIATONRS

The hghtiig i 8 meade of o portion of o large bhamboo
valm,  Hetting o Oliina on the resnlts 12-as lively as that at a
hrrie rice or at a8 game of ot alal o Cuba
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move cleven Inmedred thmes its own weight. In the | iled States men It ] j”' '-'J' ew, how
ve tramel Neas 1o drow oy wagons and 10 do acenbat] stimts 1id i o3 o I- | I A 1 I'-
mutie the e curces o fascinating vaodeville periormance. tl I -III.I."I:'-" ..I"'II" of -:'.'-
) iy iy
Fises, Porse- Il micisigiiitoes, milpes, [he fammiy embraces sore 3 00 cted o)
el gmits, as well as a host of related {amihes,  tribpted all over the world, of which  abouot
i econding 1o Shirp, aliogt 40000 neched have I mie reproesinted ur American  faun
beeny diseovered, but thess are only 3 tithe of Suitie species live as et £ -
thivse still mnknown 1o dcience. - Alirich's Tist of Al others dwell with Damblebees
\mierican speches now poes fur R ; il the ETTE The L s Eyprosgiced ares '||-..| Herver

=5 r'li"-_:ll:'ll__'l ali
briseeds r eertaitly

i filede

I -
ol [
s |
]

A

I.ll |.::-:' :

ratid v that it 15

Tl

{FEe

untherri s
s LR ..I I = |
511 II:I'_'

I i r i
1 them the processes of p

sl R

M

L

CATTICY
I pilien

mpemetrable skin it i

" | JEie

e=n mEst nearly.
atcimg frm oan i B
iRt oA e

later

with
i '|.

£ e

I r | S | e
L & NS Ty
O ET

Fab. Plawe XIV. fipn
: ot 1

Lheentg b the American Troplc

win Ant Fly (Murador fu i W oiedi
mann,  Mate XTIV, figore 3 CUTrmE i
I'II '|.':':. E'-..."!I_'II ]l vEr = I & #&ritr L0 BHLE
centriciisg Harris, Plate X1V, fiqure 0), Tiviis
i the isdern part of the United Sigt T
r."..._! rathantnatd LY erir ki Ite :'.L_I L PEEF T
10}, iksibiting the eaniern United Stat
Pyrgota Fly Family (Pyrootidos), The
members uf *his :|'_.||,i'._-l Ly many thoritics



INSECT RIVALS OF THE BEATNBOW it

are plaved W e fnindls
of Orialule Scme species
of tHw family are IR
sttic oo varous boollow
The species rrprodnied
e ey Bectle Fly (Fyrs
ipoeba mmefale WY imdossnn
Plate X1V. bBoure 21,
parastixe upon the May
bietle mod Temml v thie
epstern Umiterl States

Tachina Fly Famaly
[ Tachinider). There Is
mo Emily of the fly arder
i wlitclh man s more
teeply  swlelites] than to
the Tachinw It speoice
are practically all para-
gitle o their alis. Fre-
guenitieg the Howers and
vepetation  where  ofler
insects gather, they watch
their chance W attach
thedr eges 1o the skins of
waorurng  caterplllare and
robs

When thene exgs heiidh,
the larvme bore info their
victima aml live on the
tisspes,  omotimes  the
victim 5 Killed betore
pupntion, Wil useally the
paranlic s oblacks are ot
tatad so oo, wwl pupn-
bian  takes  place Later
the parazite Erub  isell
pumibes withiin the carviss
nf ®= wicttm ol then
emerges o ful-Aalpged Ay,
Many species of this fam-
ty help to hold m check
tie great hesis of army-
wiormas, Joctehte, ami othey
pf our worst, tsecl [oes
which: otherwise ‘wonld
pverwhelts 4 campmomity
A single apeeies 15 almost
the otily check on the de-
siructive Nower—enting
Tl‘l.illr'll'l'il'.l i1 I;.I_|E-ij'.|[|ii_|l
whiich, Kelloge pells ns; o
albvwes] 18 LHeTEmse U=
hendecet], soodr wonbil destroy every BWlospam an
that lard of Howers

Mure than 1.4900 American species have been
reported i otur favna,  Some spocies give lbirth
to live burvee mnstend of baving eggs. - The sk
aof the prospective boat is punctored by the
viviparous female with ber ovipowtor atnd ber
larve depodited within the body ot the host
[n the case of HEupeleterin maynicdrmg, whih
infests the larve of the browo-taill math, the
femble attachos its larva
lead hy a thn membranons case which 15 cup-
shugus] and surrodmds the amal end of . the
lurvie  The hittle mageot reposes on the silken
thirend which the caterpillar ozes ds & guide

oL,

b the suriice of &

THE LARVA OF

Meistograh Uy Peid TTeqors Palae

A CICADA BN T DURROW

The feemles of innomerable species of insects, lay their epms in the
When these hatch the larvwe dig themselves barmows im0 which
theyv remibn, tssally until & ealidirt time betore they are ready to dJevelop
wings amd Ay away In the adult stage of their life oyl
species by thesr eggs o froit nots, and hranchies
ten the grodmid the larve emerge amd e into the anll where they make
cells m which they sleep untl th metaEmorphsts 5 oomplete

Many ather
When these foll

hacle tn its nest, Iving m waat vmbl the victim
petuens  (eoin the feeding groand

The species. reprodaced are : Eastern Tachina
Flv { felevpta Mfuscita Fahe Phite XIV, hig-
4 R, i |;'|, OQUUNMTTEME i EasieErm _'|.r1|! il'“I.II:|11:T1'I
Linited Statie: Western Tachamm Fly (Marode-
g rubiiowder  laemniicke Plate X1V, fe-
e 5). mhabltdng the western part of the
Liented States,

Bot Fly Family (Cearridoe),  Although
this family conzists nf fewer than 1op specics
it the whole wearld, o % one of moech mterest
on neeniint of the hahits of ts members, which,

[}

though large in gizd, hive entively ot the ex-
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HLAUK=ANIFWILITE PAFPER WASTS TN THE DARE CORRIDOES RETWELN

Ahe wasps never have boen dble 1o solve the problem of o vesir-tosyonr exmténee of
Eavh fall the

wstarties, &s bave aone Gl the bees aml ants

T Thine Eriigsh ey ¥Fowisnl i

FIRES O CEELS

coanerrrrEnit y eles onst, anid omly oo few

tertileed females, which have hibornated b dndts m sheltered places-sach ay crevices in ston
walls dmd protected spots tmder loge, are able to survtye the winter. When spritie cormes these
regwaken mty o an schve e wiwl make themselves small testa cotitammeg 2 fow brood  cells.

From these humble begmmmegs the summor colonies prow

posise af living vertebfates.  Soamne dwell in the

pihers oEipy
s ared shll others live
shin of the aniomals they attack
speirries of the bot By family in the Trop-
IR Are pEETREi minkeys ami even have
boct reared from humarn beings,

The Ox Warhles are abens from BEorope
They attach therr coos tocattle, ususlly on the
hind legs and occEstemally on o the fhinks
When the larve hatch they eraw!] down 1he
hivir fallicle and peectrate the skin. In their
sevoaud] stage they are found i the wall &f the
cepimgns | he exocol (rom the hind
logs to the esopluigus las nol béen determiimed,
but it s believed that the larve prolahbly: trivel
i the ltsoed  under the skin
to the remien of the throat aml mto the esopha-
Here they remain fir threee months and
then miimrate to the Foick, where they fnally
emerge throoeh holes in the =kin

The horse bot fly 45 well known ta every
lover ot hotrsefleal. [himne the summer time
it flies about the forelegs of bocsen, laying 1ts
eges on the long hairs above gnd below ihe
kties jodits

These eges rarely hatch when Jeft notonebed
hit the horse, by scratchiiyge the lews with ts
teeth, removes the smmall cap of the egpshell

abtmertary  carals ot thiae Feep

Pl res{iTralury pass

e
T T
o rE IR

EUTELT S

|l'|-'-||' COERERST e

el L

piwd  sadvertemtly takes the larve imto its
mouth. The lattys thes sire carried with - fonad
or water ot where they Ensten
themaclves 10 thie ther Copling and Temaln
wertel 1l proakn Hiires an msihimrctive
feir of the gad v, as the adull more papilarty
1 ealled

The specwes - ceproduced: are:
can Hat Bly Anm Plate
NIV hiewe 61, halbidtar  Central  Asmerics s
Ox Warhle (Hiypodermia Imcatnm DeVilliers
Plate XV, ligire B pocurring in cksbernd amd
sottthern Linited States

I'- |1I|Ii: iEL.

||.|-.I_

Central Amern-

Ilr.lll.rll |I-|'.'|.|| III|||I__|.I_-|.-' ] :"-I

Blow-fAy Family ( Callipharidae), The mast
famihar members of the groap are the bloe-
bottle and reen-biottle fi e blow-Bied
portmally tol-ol-iboers, it often enter
peareh of muterial on which. 1o de-
Their larger size and loud
tarringg, as well as ther stoikmg hoes, make
them conspictions i any fly compans They
ant other pro-

arel  thesr  larvie

-
| |
-
iwe
|||l||'_.r_'| iIn
ik thetr egpes

l.Ill f et

hath

I';| I._Il 'il' |_'I:|_'a dl._l IT |'_:E1I

hiesp . povan

ETIRINL i
Fapriddly develop.

[t serms rather stranve that unhl oildy a few
centiTies apd mbmects were stipposed o be the
product of sportaneons genertion, Then sore

early scoentnt decded to spread a friece Gf Oy
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Yellow Sea, a huge swarm of grasshe

again.  Many species of inscets bave
the ships ihat safl the soven seas,

other Jarvm in rottug wood, wnder hark or Tallen
lenves, or fn loode sail.

The species reproduced ix: Californin Roblier
Fly, (Lapheig cogintltetii MeAtee, Plate X1V,
figre 110, foumd §n Californin

_ Nimble Fly Family (Dexiidoe), This fam.
Py possesses about S0 species in this ocoumtry,
The Teps of the Amwerican species are usuylly
lavge, and in their early stapes vur nimble fies
Ure parasitic on various  imeelts especially
Leetles. Snails wdso are known to be Loveed (o
act ns hesis For thelr lirve

The species reproduced] is: Aostrisfian Nimble
Fly (Rutilia splendida Donovan,. Plaie TV,
higure-12), found in Oueensland, Auvstralia.

Ortalid Family (Orrafidac). Thiuis a emall
famtdy which possespes a momber of American
species:  In the larval state they wsually oecur
unber the birk of pine and poplar ‘trees, in the
Wrrrow of woisl-bormg Insects, dnd in oo,
cotton. bolls, and apples.  Moat species dre re-
garded merely as acavengers, but some are pors-
“Eit on ciaterpellars.

On the whole, the American Ortalids are a
group of nsecty that kve few foes ol oy
frende

The spectes oduieed is: Ackias amplicidene
Walker. (Plate NIV, figure 13). otcurring in
Anstralia,

Photoaraph by Herbeet
CRASSHOPPER GUESTS OF TUR 1. §, & “MINUANAG
When America’s new Yangtre River gunboot reachied o poimt @ thovsand miles from the

s pwoope] dovwm, rested o owhile, and then Gk wing
wiled the whole warkd by becoming stownwnys aboari

THE LITTLE MOTHS
{ Chreder Miveo-fe mdoprera)
Plates XV and XV]

Amung e Micrp-dopiifoplern are siume of the
worst pests of the whole nsect worlil, The
Psyche moth, which in it larvdl stage & knbwn
as the basworm, belomgs 1o this enlier.  So do
the green slug-moth, with #= brieht senrlet
caterpillar; ‘the lug-moth, which gets s name
tron thie disheveled sppeamnce of it larva s thie
raapherey root-borer aud the pooch-tree horer,
which wre sach oes of the herry pateh aml
the peach orchanl ; the bee-maoth, ihe Bmir- ad
menl el the Clothes—math, the codling moth,
il meny others of their ik

Dlethreytidae Family. More than goo Nanh
Ametican species of this family have heen di-
weribesl  Perfags its most disliked member s
the ceadlbig mioth, whose lareee are the uasty
little worms too fregoently found feciling vear
the core of apples.  The grope berry  moth,
which i3 the meost common engse of * !
grapes, alpo belonzs to this groop, a5 do the
pple bud mothand the glover seed moth.

he sprcies reprodiuced are: Enropean  Pine
Shoot Moah  (Kbyecionm  foeolfona Sehiffer-
medler, Plate XV, fpure 1), & mtive of Fu-
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Meitngranh by Pl e TFabre

LOANG-HOENED REETLES OX A I0M:

Some wood-horing beetles spemi] thedr larval stapge i the heart of ak trees, while athers
epena] this geriod drovng mines between the hark ol the wod., The laries SpeCIes Are LWL

as engrraver beelle
transcontinental telephone cables
nsture and destroying the msulatbon.

rope, also found in New York: Virgmia Pine
Moth (Pefrome cergieiona Buascle  Plate XV,
figure 30, foumd in Virsinia aod enstern United
States: derapholitie epragann Felder. | ( Plate
XV, figure 16}, found in the Solpmon Islands.

Oecophoridae Family., The 1!'.':'.-||'!-|'||_"I'1'-.I'|I-'
ot embrace abont 100 American speces o
ruther diverse habits, most of which, i their
larval stnges, live Im webhs ar feed {6 decayed
wood., Perhaps the most familiue specicy 13 the
rarantin web omoth, whose Jarvie web (logether
ard devowr the imiolding Boweer hemls of celery,
parsnip, anid wilkl earret.  Adwer having eon-
nimer] the ivwers aned unripe seeds amd becngme
ety Foll-grown, they borrow dnto the hallow
stems of the plants, Teed upon the pith amd
then pupste

The spweivs veprovhueed are: Lopercalio ygmifa
Busrls, (Plate XV, feore 2), oceurrime in
Pamams : Filinota hermosella Buasck.  { Plate
NV, fipuee 67, habist French Guiann: fhy-
r|1||-'||';|r|F'|; rf,,’-lrrlf‘.’;‘.'“.: 1;‘.'.1.;-.:r||:||.|rrl: | EIL::T'_'
XV frure 18), inlabitmeg Guatemala: Hyper-
rallla aidata Dhognin, (Plate XV, higure g},
hahitat Toaasdor,

Cosmopterygidae Family., In spite of the
et that this family has no comman nume, some
of 3t members are well Ilmown. One of these

One tiny membor of the order his betn a source ol mioch troghle to
They bore threugh the lead shesthing, thereby admitting

= the Palmetto Leaf-miner, which fives an the
e peibmetta,  11s Jarve are socisl, working
toyrether in small companes.  They make nests
comsisting of a delicale sheet of silk eovering
that part of the leal opan which they are feed-
mg:  The cattail moth, which iniests the besds
of cattall plants, & another membhber.

The species roprodoeed are b Fracaphora odi-
thello Barnes & Husack. ( Plate XV, figore 4),
ccetrring i Colorado Falmetto el -mminer
{ Homaledra fiepothaloma Busck, Platg XV,
figure &), mhabatiog Florsdn.

Gelechiidne Family, This family inclisles
n mipmber of olif wWorst pests am] possesses more
than L} r',H".'in"--. SSiHTE A L=nf -mminees, othets
atback the heads aml bolls of plants, aod s3]
crthwere prey o sfiiree) prain, 1 e _"L1I:.'_| iLHTIA
grain-moth, whose larve food within the seeds
of oats, rye, wheat, harloy, somghittn, and cow
peas, amd the pink ball worm, which s one ol
flie worst ol our IAEct [Ests, are the ovitztand]-
iy members of the family, The peach | Wi
bafer, which barrows o the teseler ahnwsts ol
the peach tree In exrly sprong, and the goliens
roud wall moth, whose larvie cause the gills in
the  stents of goldenrod, alsa belong to 1hid
M T l|_|'|;,'.l'|l-II|.'||"II.|III l_I"f-'lll. ) .

The species reproduced are: Abarthalisiiy iri-
calor Felder. (Plate XV, hgure 7). living
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M L beta ) el Ethmiidae Family. The larva
Wy alletgre { Plate XV, fiare 13, mhabitme fy arg tsunlly el Ierng o a bght web and
the Cal s | s+ AfHera frinafiulel “al [eriline chicfl planta of the borage family
3 halrtornt of & L% ITER F 1l LITEE A long o th

Glyphipterygidae Family, T andly 4 Tinecidae Family. Some 4,000 snt
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Hat |
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hmieriean hahkitat Each orf the fhrer yperse
Focbrithu vicitha beliomes to o "different e

e all of them come '-'.I!!': R EL 'lul"'-.i'-”' 1"""".
From the [Old World them 3 the

I g a

{ Ine !

lrva
Whenever this larva grows foo large for i
i oexpandds = homeé withoul cmerg-

X i
Cattinge a tratgalar it down

pie therel roats

T NTel i thie one emd 1 omgEerils '-'.';Ei;.:..:.ll

q 1 I 1 1 rrT L | [ ) | .'. I : |
et o the waslen materal opon YSHich it 14
Feestlimgr, oftes which it torns arowemd and en

the diher end I the same way, That
are af the diameter, bt not the
leterth of the ease. To make it foneer, cach
ppeted and an sdditicn s bailt
The weld mioth - makes o ease, T
ides o0 fold or erevice of the material 1f ‘s
Eitig sl 1 little web of sitk tn cover i,
The thard speciea 14 found m fur mohes. horse
Lidsppskeint gipholdterimg, and the ke,  Species
if the pemtis S0 rriiet ]y
Wik, clemstnut, haeel,
annle, wilil eherrv,
thaeir e
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il an leaf-miners
funeherry,

W N C<LERY NI R

The I'-ll." il
v Lt e Wil
[
'|"."I'|l"-"l__ 413l |l:|'.'1'.|-r|_' earh hEy
pocial species of Thess mmer
: Ry Nirtaan Liluad
reprociiced. W Coryhtlaan g

{(Plate XV1, figure 1), tonnd in New
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Family, Thiz large family,

macte up of lenl-rollers;, possesses about

Tortricidae

A CICADA INT

alad Crmivorons

THE RAINBOW firs

IS BITE LGOS

WEHEE] olsn E"' seEvEl. Hany ol the

ia 1m-
cherry tree tiyly
ane the fraf tree ogly
much af & m=Enre ill

lae] o the bl f
thie twizs m Vamm The larvee Tatch m May ol
the followime vear wmd enber Lhe opetting Duds

| Fie [CriEs r||-r-r|-|--'-| | e Lo ills e arrr ST eR
Walker, ( Plate X VI bhptre 6
i P aewdatierg
AVl twrure 7, ofcurrmmi o Loeid e = i
dulteria munice Felder. (Plate XV hgure @),
balntat Branl: Meognlsdorr #fectrmme Mevvick
[ Plate XV figurs t2), hvisg 0 the Philip-
piewe Telamuls: L ' FPlateg

ririe gmimosang sk
S

Clear Winged Moth Family (dege

s North Amermn spoch The Cacoe
chule the fose ugly Dest, thy
e by et

|-|-I. i

nest, the oak
real. the
afTharads.

f
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Fosenrd 1

figire: 14 ), occarming m Giateirraia

il ).

M [ |

Tt #& a small famile of oerthuodex Aicre-

fepsdovaforn. sipoe many of them have no sciles
i i i i |

. PisEE. wWliE il  BLHTH | | LR Ofly  El r-. s

Likowise they dipart from the moth habit
heing day rather than night Aver The ma-
bty of  the dpectes ol the family mumae bee
wasns and fhes Th EcT 1% 1ok 3 BT

;1 the motEms of the msec
captured or disturbed closely réesemble. those o
thie omes they  umityte §il=13 while
resting, the sounds they prodoce, their hyaline
wirtrs, the ringa on their tnsdies, even the
they grve aff, stamp them
are not.  Some of them corry the deception. so

thEy  even |-|'--':|r|‘E i STINE, .||1|| i

EERRCT i

friclal one,
stratuadd

e - af-s
a2l LEELER
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Fhirt | i y
AN ASSASSIN-OUG FEEIING 00X A CAPFTURLD I'NAEA
b liersa HEY lespe clatgres leed man il patlyer  snsects Dot Bave beenn knowo to e
hamsan  bémg b kssmg hmgd, whuth occugied miech space mm the nowspaper EVETH |
el e, Dieledre 1o tlis family Ve haer | thetr Bodics are oiten sticky, aml mictieles ol
st bt arwl odber material a3lliere 0o ther civweally comneeilme thien f2 @pgeeArim Fii
v T i species the commaon mmm sk hedd-hoe hunter = lext | ii)
tHrcae |l | = o e il 1F1& i ;',-Il'|.. ;._':: '.l.'.il | in [ Lrirn | larvh !l Rk WL H PR
thev: ore emtirely lackmy 10 the necessary organ [ fequently il esi T
| il T T I I'|' ile Tl :!': L]} LTi T4 ORI il
[he lary [ the fumily are all bovet O Loller.  (Plate XVI fig 11}, OCCHrring in
[ them Suemrrtos . s ¢l vorEt ] Bern: vleies Fairirdis T Flate XY |
all the pesch-triee borecs, aml eslitnated b lygore E5), 1 ting - Paramy
damape the peach crop to the extenl of S0O,000,- . R o
iy 3 vear. While it formerly preved on wikd THE BEETLES
cherrips: aned ploms, it Leter wdopted the peach (Order Colioprora)
iy - - Plotes XVIIT to XXIV incl;
. pocies  TEpr 'II'I' H R Porunibicrns Einls ! L AW ancli
il Flhrry Edward | Plate XY, figure B The beetles bre the predomingnt erder of thi
OrTHTTIN [ R, T W o T it Weerprn [ l=ge Fef W .-l: Th# st I - ”:. 1
Wimped Mot Welrtfie  glorrose  Harry  Fad- vax cnee thete forswarnd paie at re
warel Plate XN 1 hirre 011), liveine eh LYPeporn witie ri=ed ket thiern veser Averz, it 1 el
them @ protechon that (| riErht 1 Thi |
Plutellidae Family, This {amily &= of widi by thele  kind | felet kst ilimt
diateshusthion. with abewmit =60 North Amketiran ooy knoewis spech wlitr] r | 1t
LN Ish e et Yamiliar member 5 th mward of B, Farrddn A b loueh  represeridn
figmim] hack moth whiose larvie in{est eal Myvied of tearly ol of these Fan ire | i
b H other crciferoue plants, eibmg hal found v oonr fatna, | theiny o fammbies oon
i the Teln [Tie moth = somet wen] T tatts the speciea that sre Dmilsr o m TR
r Pl i beatinge stock s, witllflkiwere, sweet it the faridbees ot histrated are th Fai
Wyastim, gl candyioft which ~ ltbone  the  hirefli urctlos,  bark
i - ¥ i Fefri '!':-":I l. |'.._.|.| iFeEi T iEa |||.|| l_'l'|i|l | :1 I ifr ik Bl ] 8 F .'!l
wi Moy P late XVT. Fesure 10). haln- satch ol rae-dures | roe bty
bt & (& o water r el weborr e
astenomidas Family., This tummle posdiss Toftoige Bestle Famdly ({aasidoad |
e 200 Sorth Americ pecies and has & rather 'hiese seetles gt theste name froti £h Fr ik e
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TENT-CATERPILLAR NISTS IN WESTCHLSTER COUNTY, NEW YORK
The larva of mw ¥ B PeCiE { ok, Paarierties. and MWoeroslemdoplera @ire grégurons m

thefr hubits and botld comrmonity pests, where they stay together gt time (o pupate.  Then
they become mhidividualistic agnin amd each goes its own Wiy
similanty of their shape 1o that of the tortoize Leaf Beetle Family (Chreyvromelidac)
Many of them passess atriking iire m il Thiere are some 1Booo ktiown speries i this
whnch mclme to fade 1 deaths To this family iomily, mearly 1000 of which occur Moo
helong the steikine argus aml the hrilliam gokl] motth American Eaunga. It ineldadez the oo
g, Beamtiinl as are the adults, their gruls  Horded leaf beetles, the 3-Hiwn] potato-leetle,
are ugly and disagreeable m the extreme.  Tho the akparagus Liectle, the grape rool worm, e
pssess fElike forks At fhe el ol e Dody,  the {smolar Uoldociddo poiato beetl The lit-
prem wihich 15 benped thelr excrement and ool ter 1% the lorgest spectes of the tamaly, aml the
sitims, tted] s a sort of shelter domage it does 1o potnte leaves 78 typmal of

Ench successove: moit bongs o new oasf skin the ravages ol the fumily on different forms
to thi helter, which pradoallv comes 1o e of fohapge on whidh the several specles fermd
emilile 3 :I.""-CI ‘I'-‘. tHe & |'||II Fiai e Lt The =t Ty i 3 I‘ll:' T i of 1l II|'=| '|||"|
as peddier The pold-bug zoems o possess Ledlle constitites coe of the most surprding
siifie of the characterat H o the elaersferd, i ventur ot WD fnsedct siieries 0 A meriesan
sombrbnes it apeeard o g odull vellow costyme emtomodogeenl mstory,  When crvihization moved
and at others e an armor that shines ke  ‘west to Colarado [iand there, fecdiue o
bmarmtshed - gekl AL sEll other tier o 85 sand bues, a yellow- and black-siriped heetle
preayed s that ot presents the variable- tints  with a disgostmg odor, bet with no hint of ot
a1 peat deadly pesalldlink

The spe reproidinced are: feswmionola Ahout 1850 1t began to cultivate a taste for
rrodond Wehy (Plate XYVITL Reure 11, 1rom potatos feaves: mine years - later o bad spresd
Fahea: Yowroma oarcks Hoh o Plate XY 111, be- Mebraska, reachvl lowa at the Dassinning
ure 4 ), oative of Costn Kica ;  Chimasprdes O nf the Civil War, and erossed the Mississio
truifa Hoh [ Plate XVITI, g 7 CiCnt the summer that Lo urrendered af  Appo
ring i lipmioii, W enezuels, amd Costn Kin mattok. |t then spresied eastward, and b the
Cliffecivafomia Datiplagiofe Poh. ( Mate XY cendenmal vesr had sueceeded mo forcmmy i
fggre 16), habtitat Gostemald @ Az Fdemor sh harrlers of the Alleghenies miy renching the Al
mmfrarse Fab [ Plate. XYIIL fevure 170, hahbs lnntic sealmard, Enrope w heartily alarmed
fat the Plabppines, New Goinea, Yodmnam and when 5 Tow of them guled aeross the Atlant
[onkin: Meomemphalio Pactpls Hole [ Plate a3 storwawavs, [ndt prroaspd preventive Easnres

VI fgire 21 ), occurring - Hrazil;

Enl righd quarantine have @

entedd them from
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coloniving the world's principal potato-growing
cOntmiants

The species re ueed are: Lefpitmitarge fos
tineata Say. {Plate XVIII, figure 2), habitat
Camida 1o Costia Ru.:l. L plisytori ﬁurqrnrm
Cwer,  (Thate XV bgure 3),  oecurring
Cratersada ¢ Lema trifiweat Ciliv,  ( Plate "l-'lU...
fgrure g}, habitat North America amd the West
Iidies; Dloryphora favesonate Blanch,  ( Plate
XVI, figure t8). habkest Bolivia: vryphora
Eollary Swal. (Plue XVIIL figure 14), ocurs
ring m Brazil ;| Dorypivera mrnﬁﬂi.f Stal. (Plute
VI figure 20), habiut Mexico and Grate-
mala ; Hurj phorg . fircazunate Blanch,  { Plate
XIX, fighre 1), native of Bolivia; Sagra Bor-
wevimrtr Lae (Plate X1X, figure 23, mtive of
Horneo, am] ra all' ﬂ-trmtp.h the crieotal
ceglon: Soora Jobricsd Lac. Plate XIX, hg-
ure. 10}, hnhitat fava,

Metallic Wood-borer Family [ Fuprests.
haed., There are wimie 5000 known species of
metallic wond-borers,” or  Buprestids, i the
warld, of which abomt doo are  found in
America. Mooy of them are among onr most
showy: bertled, their metallic wing cises niten
heing rich in briliant jridedcence. The wing
cases of spme casterm specics are o hn"!hnllt
preen, and are used far dress e
Sowithy Amerfean lodian ehiofaing often e
anklets of the hronze wing cases of a gigantic
Sotth American specien

The larsve of the lirgser sproies ol Rupres-
tufs sre nearly all wood-boreri, They nsoally
bive ynider hark, and male broad, shallow bur-
rows, galleries, and chambors, X

S0 regular are their habits of rrowing
that 3 traied entomalogiat can fecognize: the
spectes that mile the tepceries long afowr they
are potie, fost ns o Bank teller Fecogndres the
signutute of - 8 customer,  Thidr  bysilies are
bome, soroewhat  fattenisd, the forwand  seg-
metts s Jodned with the small head as 1o mnke
them appear 1o possess large,  flar heads—
hette e poptlar namme OF Beommer -heads dnid
flut-liendled borers:

The most mjurices of the Poprestid bectles
is the flat-headed apple-tree burer, which pre-
fers apple trees, hut mokes dt<elf at home in
sy other kigwls, The adofts sppeor abot
May, amd are 3 dell metallie brown, exeep
the abdomen, which §s a richy, metallic greenish
blwe. The youmyg larvie bild their bess o
the soft sapwocad, it as they grow older, bore
deeper into the heartwaood] where they hihernate.
It the speing, they bore Back alowat 1o the sor
face, where they bld theie papal eedli mowhach
ta ootderpo the sbeep ot of which they shall
awalktn full-Bedged beetles,

Another Iminriime:  Bopresthd 1 the JEutl;n;"ln-
tree borer.  With ‘widupe dases that look Hlee
hamimered . it 1 a heamtiful creature
Sdil mmother &= the redqmwvked eanechorer
1.|.'ft|r:]'l canses the “pouty galle™ m Illel:hhrrrlﬂ

ad raspherries. The adults emerge o May of
Tunme, amd [lay thelr eges where the leaf sl
joing the steme Tlielr larve glitdle the stem,
and by eurly Awmmuet the galls begm ta form,
If the givdbing operntion has been suecessful,

g the adult stage,

Ihe larvie spend the winter b the goll, or,
if none has been Tormed, herrow nto the pith
uf the brier stem.  Many of the larger Amen-
catt Huprestids are '|;1urr|ru|;|r:;r fomml o 'FI-:lll'l.'
trees, amd prev on emifers exclosively:  Sdome
ol the smaller spectes ore ledf-mmers.

The species  feproduced ore L"-!Jr'jlrmfmtﬁrr'i
Femorate O, (FRie XVILL hgure 5), &
North Amerlcan specics ) Solindis nrJ.l.'frrr_r Calyt
(Plate XIX, figure 5}, occurriog in Africs;
Hypévantliy hacmoreiion Farm, (Platé XX
Rigure 63, a South’ Ametican species, Hving es-
ocidlly m YVenceoels:  Poloplerg  ficarmats
.Ei"lrurﬂ:g. | Plate XX. fgure 7). accarring  in
French | Guana ;0 Stigmodorn oarcabilis I
{ Plute XX, figmre B), hobitast Austrabia; Hu-
prenks rufiper Oiw,  (Plate XX, hiure 2),
hahitnt enstern United, States: fwprerfic an-
rulenta Linn, (Plate XX1, hgure A), ocdorrig
wi - northwestern Linited - Stades s O lorpmchrma
fulyidizrime Schoenh. (Plate XX, figure 1),
a j:mm&: apeches ;. Ntermacern henaigzem Ker-
et O FPhue A L tigpere 1), habitar Adrca:
Slernoeeen fntert Waterh, {Plave XX1T, fie-
wre 31, haluoitat Africa; Cotegnathe amoend
Eirty, (Plate XXI1L figure 2), halitat Bras;
fHelptmla  awimphioen Cist. & Gairy, | Plate
XXIl, figure ), habiiat Malaysm; Chreyao
chirva bage s Gorey, | Plate XX1L, fgure 7).,
halitat Indo-Chits amd Java; Cbeyaocirme md-
werdei Hope, ( Plate XX11 ngure 81, octurrmg
it et hetn Askry; Ngmodery mdcutaria Dbno-
van, { Plate XXT1, fgure 93, habiue Australi ;
Chryrechron ocellito Fabricis, (Plate XXILL
fiare I0), bl southern - Astay Stignsdera
mtwraliy Domovan,  ( Plate X X1 fEuee 110, an
Australian species.

Meloid Heetle Family (MWelotdoe)y., The
Muolusid beetles of which there are ssme 1500
Ly n spocies, inchuding the 200 that are Ameri-
car, have a fascoatig e Bretory,  Some spe-
cies prev on bees, others on lommas, amd sl
others on divers forms of meect Tife.  The one
parisitie on locosts lays its cgps m spots fre-
gquesti] by the fscusts.  In o few davs thes
hatcly, and the bhaby Mrlq;nu oot t':lnrf Al
setively with thelr |arrmr'- hiesiness of findtng o
torst, Crawiitg sremud in Targe numbies, Jocid
vig deposits woon are foretd, W] presomtTy - most
of the egps heceume provender for the wiander.
ey host,  Afier aopreliminary Teast the young.
wter mukes soven different chanpes before readh-
At uve peint a chatige
resnity i B retrogpeession in s climb oo adolt-
baisid

The species réproduced are:  Eproauta g
tifn Fal, (Plawe XV fgure 6), (oomd in
North Ametiea: Tegrodera alogs Skinn. LF'lutr
NIX, figure 7). habpat Cahfornie; Zouahrs
venlinda Thmhp;_ { Plate XIX. h[gure 8), a
South African specics.

Lcm;T :hortied Beetle Family (Cermmboe-
dac here are alomt 13000 species of lonig-
horned beetles in the world, of which wome -t'in:l
lielong to Norilt Anwtica.  They nelude suek
pests as the round-beaded applestree borer, the
vak prutiee, o the twig girdier.
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£ Satlonul Cenogtipdile Saglet)y Hulnting by Fluadibie Sdursyaiis
THE JAPANESE BEETLE AND THE HIGH SPOTS OF ITS CAREER

Ihe story of the carder of this newiest of our Americah pests 15 broodly tvpiead of the whaole
Fheirsd b= © Bpadasr Mt all o phem sper] thaar larval stages an The proumd, however [hie paarasttic
Hy shown on the magnibed female beotle was imported by the United States ureau of Encomology.
[0 Japen it and other patasites have Deen abile b prevent Che beetle from Decoming a mendcing pest.
Fhe entomaksgical name of the [apanese beetle s Mopillia rapormied dnd of the iy mardsaizng o
Cenfofer eimgrea, | he beetles at the top of the main pectire are natucal soe: hose onder the maga:-
fyving glass:-are 4 V5 times natural size; those &t the bottom are 11 vumes notural siee.

A |
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LIVING JEWELS THAT MOUE THE LAPIDARY WITH THEIR REAUTY
1} Dermonoda sarfofors Webug (2) Lephiwotarra 1-bovata Savy () Lepranotarsa Rasirariy Cigor. |

L |I 1 w I EIII | ..-'I | -':'." RN | .I.l'- TITIAF BT I .II'. L |r|| .|I'. griva i dal illl-llllllll-.l I .i.II.: ¥ 3 s JLLE o B I-|jlr-'|-IJ
i :|| i |.r:'|'|_'_|.|-'jl_. g1 .-_'-.'.|'-||'|. :.\-'.|'I I|II |I_ st e T Ei N I'l!l.'l. { III- "I- |-|||'.|-.. II!:':lll ':' "'.ﬂ.'ll-. L .-|:I|. X 1|. I':.II-I 4 o
Fa )
gl ViEEd SN IR : | g i e b= i B LENR [ = --I--I W i iy L. ¥ LEED M "
.|.1I . i j Fopf |.|_ ! I 1] I' .Ilr II II j ' rig l 1 | 'i |"IrI||l Tal I Dl i "‘||.II|'|I'|I"||r|' I] |r|'l-'|'
P N ALY A 1d I .I-.l. N I. 1 Pl .I.I.I ri-'lI :I.I .I: I g |I-i-.-! Il'll : Illl ll I' I.'-.'-I 'I!".I a4 .'I']-.'-lllll-llll-ll-l |..- |'|-|I Iil 'I-I. = | ET N |r'lr'|'
.]I O™ e ST Es I -l:l I:" 'II'-"il"'l"--la Il|Il|. == i IIII'I ]JII.'.I.'I !I.. IIII Ill:r.l'.:-"'l"‘-l '."l'I'J-I! I_lll-ll -Il!l |Il.|'..I

phara imiradr iy Seal - (210 Al .-l'ulr"-.:."'..' braficha Boh, See text under the {ollowing Family headings
Fortoise Beetle, Leal Beetle, Metullice Wood-borer, Meloid Beetle, Lomg-horned Beetle, Tijges

bettli, Ladv-binl Beetle, Scavenger Beetle and Leat Chaler, and Soout Bectle.

XVl
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{ il Rt R hCh. § | YagTad Sof e | (J N wknfezid LaAn h4
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Cybiater Fmbriofatns Say.  See toxt under the fallowing Family heading=: Leal Bestle, Erot) I '
I-: g=tt by 5 Cerminol-bheetl A+ Jlie W Wi-borer, Mol [ clle, amd Predacena I I.I VIR |" erhe e
J'— ..II ire I"II.:.- |-|'_I _:|_ !:| : _:I Al ! I_:' ir I‘:EII .|I' |.| I |"||:I Fi I' -!_.|--\_ ||| I-E-. : “'1'-.1- II' 11 _' :-. N I|I |'_| I-“.- I:
pomds, creeks, and rivers,  The Diving Heetles bear such age resemblince to some of the diving
riseets of the Divder Mesmipiera that fregqoead]y they are oonfused with one ool
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INSECT RIVALS OF THE RAINBOW

B Nutlonal Gengraphic Socieny L4 EhirHeh DR TOERE 579
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INSECT RIVALS OF THE BAINBOW =

The ruind-headed mm'l#-trntfwhul::l_-n:r In 5:.—
haps the wotit pest among “eramih s
1 T At Sra IF 1i chobm thircustanribis. df

un kel lone, with twe creamy stripes alobig ts
brown bpek from meuth (o wmil, Tt depostis its
rgs of the barle it the base of the troe it ex-
lits in June wod July. These hatch in a few
davs and the fioy b oworks s way into
the soft sapwesal the bnrk.

Adrer its fine chisellike mandibles el the
temper of ape, it beginy 1o tomsel Tt way o
the heart of the tree, swallowing the horings
nf the tomeel as it goes. | Finally, after three
vears of eating w path through the wood, it di.
rects its operotions toward the surfEee

Just before reaching the omer air, and Jeay-
ing anly a tiny tmenbrane ahoad of it to be rup-
mred when it wakes up frony 1ts trans formmition
sleep, the grub excavated & nice Nitle chambier,
wich it carefully Hioes with smooth, soft mate-
rimls made from wood filier, and then Ties down
for s changesworkime mop. Alwer two or three
weeks of unormscipisness, it awikens o longer
a grub, bat & folly accomered Tomg=horm,

The cak promer has a different methed of
attacd, [t fays its egg oo a tender twig. VWhen
the grub hatches, it emerd the twig and feeds
on its jwey fiber. As it grows, it rchishes 3
harder diet, o it hores s way s o mature
Hml, which it fmally ciig o thorooghly thas
when a high wind comes o is hlown to the
grommil.  The limb thus seid a8 o pacichote for
the wrub, allowing it to reach the ground safely
It now uses the severed limb both as o food
supply and 4 habitstion.  The ook pruner also
atticls orher troes, ]

Some species of Uerambycid lacwve reman
e warsd for sarpritiog periods.. Adver timber
ix cut wnd deied and used in the balding of
lyeesen or the mamifacture of [vrmiture, it laels
nutritive qualitics, and the growth of the woed-
boring grub B so wrrested that i oftén requires
wrany  vears for the attainment of matarity, 1
have seen them issoe from o porch eolomn that
hod heen standing twenly vears, ad recently
a western oollege professor reportisd the dsdi-
ance of one from the winnd of & boilkerase that
hadd been In his Tamily [or nearly Bty yvears.

The species Tepr arc:  Naperda raii-
didhe Ful., ( Plute XNVIIL figore 73, found i
Narth Americn: Stermpéomiz wirercrng Westw,
(Plate XX, figure 1), an African species ; -
orroyipuy maguificied LeConte. | Plate XX, fig:
gre 21, foom Arizona s Ntermalomtr  werriinds
Prury. (Plate XX, figure 1), found m the At-
rican Gold Coust; Trogidion Jultapeune  Suy.
(Plate XX, figure 10), fouml in comtral and
wintern United States: Sfermobomss bafascinta
Fah, { Plate XXT, Geure ©), fotmd fn Weat Af-
rien | endeofine rodoctn Casey, [ Plate XX,
hgure 43, habitat somthern Califormie; Cyllene
diecnen T, (Plate XX, figure ), habiiat
southeastern amd central Unifed States; Dis-
moverns pallinme Forst. ( Plate XXI, hgure 73,
a native of eastern Tnned Stares; Shomas i
rerticnlty Serv, | Plate NXITL Mgsare 2), Tound
i Texas, Arizotia, and Mexico; Callichroma
seheowrs Fisher. ( Plute XX11, fgure 5), fouwnd

B TI.'I'IE-

Tiger-beetle Family (Ciomdelidacy.  The
thper-heetles are Last romners and gibek Ayers,
and #1 the larval stage live up to their mmome,
hiemmg chrmivorans vorackus witers: [ that
stagre they are onconth grabs, with big beads
and stisrdy jaws  They esgally dig Turrows m
the eronmd, and He thowait we the entrance for
wwme unfortunate insect that chances to pass
that wiry. o ctehing  their ]11':'{ thie  tiges-
beethes’ farvie scize the victims with tlidr e,
sharp mandibles; anild drag them w the hottom
of the hurtow, where they are caten gt loisure.

The larva is provided with a lttle hamp o
the Bith segment of the ahdomen, on which
are two strong, forwand-oirving houks. These
tounes 40 hold itself firmly o position while
uttickipe o wvictim, lest the latteér give u swil-
den jerk amd pall the “hoshwhacker” from its
Hale

The achalt bevtles cateh their victims and drink
the blood afier the fashion of a weasel With
theie hig eyes, long legs, sbarp mandibies, and
et movements, the tiger-beetles are identifiod
iy

The specion reprodisced be:  Cledndelie seintel-
fariy Say. { Plate XYL, figare 8. It ranges
hetwien Texas, Arkansax, Nebraska, and Wy
|.il'|.'|_'|:|-'_|"|'.|:f_,

Lady-hird Beetle Family (Coccinedlidac).
Perhaps no heetle clan sorpasses the lady -hirds
an Trienids of man, Ther pretty polloa-dot wing
cusew and their gentle demeanor are in keeping
with thelr lenclicent relation to man. Bul o
vertain of owr Bsect (oes the larvee of this
family are veritable roaring lons and stalkcing
tigers gobite ahont deckimg whiom they may de-
vomr,  Plant-Hee, scale fseeta, and mapy others
of the “wee bousties”™ of insectidom the lady-
hirds destroy by the hilfions,

The larve are more acthive thon beetle grubs
matially are, romming about, Onoplamts i search
of game, They ordinarily “chatige thede olothes™
three  Times ﬁnfum reachinge  mmturity,  some-
timies changime theit color o doimg so,  They
spid fomr or five weeks in the larval staye;
the peps are Inid an the hark, stems, and Teivies
af the trees or plants they vizit, wml hatsh in
a tow duys,

Thero are ahotmt 2,000 kKnown speches of  lady-
lrrls in the world, of which about 130 species
are matives of Smeérica.  Sorme have the curious
haldt of eotmeresating B ETenl MHAnses (4 ToEn-
tain tops- tn spend  the winter, e thes have
ot theie win ‘Colifernin frimt growers
evldbect  them, mmd opad them o eokl  stornge
where they are retgined wuntil they are neoded
fior kecping deen plant-1ice the following s
e (see Hlostration. page 9).

The specion reproduced 1=:  Epilfachia bore-
afis Falb (Plate XVTI1, fGeure 10). which
ratiges over North America and Mexica,

Scavenger Beetle and Leal Chafer Fam-
ily [Nearobacidae ). The Senrabaeh] family his
twin branches, well differenttated By their hal-
is—the pemvenmers: of which the tumble hog or
dung bevtle s typiealt and the leaf chofers, of
which the rose bug or rose chafer i a repre-
aetative apecies.
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There are abour 13000 lnown species of
Scarabachls; of which abodt 000 belang o the
idung beetle brancly of the family,

The ancient Egyptians, observing the heetle's
hulut of rolling arcond pills of doeeg and dirt,
are stipposed” 1o Toave wlerpreted this practice
asy m tvpitwsthon ol the planciiry amd Junar
revelotions, anmd thierefore beld that s disap-
pearance and ropurs was emblematic of eterhal
lie iser, ulwy Hlastration, poge 44,

The leal chalers omstite the tore mitner-
oun Jmanich of the Scarohaevd family. In size,
the species ratge from the Mg Juoe bog or
May heetle. down 1o the small roke chafer or
rivie b,  The larvie of the indescent  May
heetle are Lig Bt gruls Toukd o lawos,  Beolds,
and gardenn.  They speiad three years m their
joutemiey  frism the epge to the possesston of
wings. - In the fall they dig helow the frost
litie, and in the spring eqme tp agRin o spend
the awtnmier feeding an the Hny roots of vege-
Lt hiari

The rose chifer larve scem to thrive best in
samdy gromwmd.  Observers have moted that
reglots where there = a strip of tam] ondee-
lall with o eclay sobsodl, bosdered by ancther
strip i which there is o sandy subsoil, very
few. tose chafers apoear moti] the wind blows
fren the samdy  subsodl oreglon. They  then
come ‘m hests to the lund underfad with ey

A tewly mmported member ol the Scaribdend
tamily ik the destructive green Japmness beetle,
which & few veprs ago gained a foothald above
Philndelphin on the Jersey siile of the Delaware
Hrver,

The species reprodoced are:  Macrodoctylue
gigustatusy Beany, (Plate XVIIL fgure 1),
found m Morth America; Popillia jopowicy
Newmar,  (Plae XVILL fgure 13), introduced
st the United Saates drom Japan: Flogllophe g
torfo ‘Lec, (Fiate XXL fgure 6), foumid i
North  Americn;  Ohrypadpieora  cliryrocklord
Latr, ( Plate XX, fgore 1), foomed in Ecua-
dor and Pem ; Badicellp morgans White, ( Plate
NXHIL fignre 2), native of . Went Alrica; Pha-
macws drpenstor Chevr. (Plate XXTII,  figure
1), hohitat Sawth America : Genvodonta, s
pemlutis Fak, ( Plite XX111, Bgure 4),  foud
i Adrien; clrgyripa fancberges Salle. | Plate
XXIIL figure 53, habitot Braol s fecfiogsophu
peveeere Woaterh. ( Plate XXTTI, hgure 6). a spe-
cies from Hepish New Gumesd Moot ee-
spfendeny Houe.  (Plate XXITL figure 7). @
nativie of Costa Rica; Macraspie  pantorfilari
Blanch, (Flate XXI1II ligure 8Y, Foomd in
auth America; June Puag | Cotérmr aftida Linmn
Mate XX, fizure o), & nabtive of castern
wned southern Undted States s Rutela fncta Weher,
( Plate XXIIL, figure ), found in northern
pogth Americh: Hiterorehditg wacleayi Kirby,
( Plate XX fgure 10 & nathve of Central
America; Phaonarnr tindey Mucleay, | Plate
AXTV, Bpure 1), foond In eastern Dnbted
Sttes s Mecrmsis fictda Olivier, { Plate XXTV,
figrere 27, found in Centra) snd Soah America
thryrternon fertioum Lime { Plate XXIV, G-
ure 33, South American species; Hoporetla mois-
tradiamiite. Domovan. ( Plate XXTV, ledree 4, na-
tive of Anstralia: Themdiosm sresitoendi _|]

Thoms. | Plate XX1Y, figure 5), hahimt Hor-
mep: Tomble Hur (Cowthen ghaloter Flalil.
Plate XXTV, hgure 6), a mative af North
Americn ;S phanorefiang gattiala Olivier. { Plate
XXV, figure 7). fowmnl fn West Alrica; Gold-
wneth  Hectle (Cotafpa bovgera Linne  Plate
XXV, figure &), fomml m etdieen  United
ofites [ Fellnota punctara Linn (Plite XX1V,
hgute 90, fomlmr species im0 eastern United
States ; Potora specioss Aelame, [ Plate XXTV,
figure 1u), hahitat somhwestern Ast; Peliid-
pofd gionpinesa Vigord, {Plate XXIV, figure
L), foumd in South America

Snout Beetle Family (Otiorhiyachidac),
Thiz fanmdly b represented i ovor fduoa by
mmore than o0 spectie 14 nchades Fuller's rose
beetle, the strawberry crown girdler, wod the
black wvine weevil. Many of its members are
notorious as greenhonse pests,

hee species roprodoced arve: Oyphoe 16
fonctata Loy, (Plate XV figure 12), foumd
m South America; Hypomeres sguamosys Fab,
[ Plate XVILL, fuevre 140, fooml] i Dodin,

Erotylidae Family. This is a small family
which resembilies elick beetles in form, and whiose
larvae bare it the stalks of clover. The Jarve
ol some species Peed on fonaet.

The species teprodueed i5: Hreafvluy afpan-
feps Litnn  Phate XIX, fgure 3), which oceurs
i Cayenne, French Guomana,

Carabid Beetle Family (Carabides). The
1.2 i-].‘l-ﬂ!}H of s gromp of beetles contatn
many mreresting insects.  One of these i the
hombardier beetle which, when parsaed or at-
tacked by on emetny, Hres ot the foe & tiny puff
of aceil, redidish “smoke,” with & popein report.
Comstock has fovmnd thut the hombsrdier 5 ahle
o wpe four o five ronnda of ammomiten with-
ottt exhipsting s supply.

Chie spiches bebomging to the Carabid famls
ig kowown as Calivgoma seratalor, the tatter part
of dts pame leing derived from its habir of
scrutiniglng everythitg o its search for cater-
pallues, U and i elose cimsins dre popularly
Eawvvwnt as caterpillar homters.  One spectes has
been brought to America {rom Eorope 1o hwelp
wige war o the brows-tai moth. Some of
the Calosommas ure ageressive foes of the hairy
tent-caferpillar that is such an enemy of the
architrdist and landscipe gatdener.,

Chther Carabids eat the larve of oodling
moths and of the plom corentio.  Some species
here and. elsewhere dwell in caves, and are
sightlese.  Other species dwell in moist, damm
places ‘where saails may be foumd, aml have
thewr palin shaped Tike Jong-hanlbed spoops sait-
able for drawing snails out of their shells.

The species Hustrated arve: Caroles gurord-
fens Fab, [ Plste XIEX, figuee 40, a mative of
Centrid Eorope: Ceroalidens olormonee Gerst
| Plate XTX, figure 6, found in Chile: Calo-
drmn. bgrienee D, (Plate XX, fgore 1),
foumd n Brazil and Argenting: Calogoms siru-
ttor Fab, (Plate XX, figure 0). & North
American:  specigs:  Mormolvee  DagenBbiochi
Westw, (Plate XXI, figure 9), a nutive of

Sk,
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Predaceous Diving
Beetle Family ({yh 4
cifue ), There bre some
300 species ol ths Bimily
Lk J'lE:I:lI:'.".:I!ﬂ EATHIY =
ronegd  dlaving  bBeetles i
"|.LI.11'|'|I..4. They gel thoy
mamg ol water-tigers
prnin . g persisient M-
ner 3 which thew Ervm
wurch  for living  food.
Rescarch  tmigates  that
the adulis hbermate n
], eerler water. It 14
hetieverd That the watcr-
fHrers wire cnee dry-laml
ihwellers,

sagel swies that tlw
water-tigera secrole o il
grsitve Tlusl whsth  they
mject mio the body ol
thelr victines, turmme the
Litter’s flesh 1o brath,, On
(liid they sup @t theas
pleasane g maldre
beetles  Tive tor o long
time, ohe  enbomoloost
having kept & LYyhscill
throe amnd o half yeirs m
perfect health in & plazs
vessel filled  with water.
He fed it hatz ol aw
STRAE.

T I PGS A IIII||| |
wre: Dwlieny foxermentris
Say., [Plak ."';:"L.. fgure

2 B " L |-'-I o M |-__.. ' =
g, & O yigher fimidirsn
| ™

: .
Rabig ‘Say.  (Phite X1TX, -'
hgare 11), both {found m

North Ameriea

Darkling Beetle
Fam[l].- { Tenelrrronidde].

These insects aceur Mhdegrranh b Taul Grivwuld Tiawe

--:If."'|'- moadry mnd warm A LARVAL WATER-TIGEE FEENUING ON A YOUNG EEL

PeelyfEs Most of the

A merican species ol The eeet fastenesd #s daws i the e of the eel amd swam witl

wlhich there dre more than | Eréat effort to o higher pirch in the wquariom. . Hern iU sucked the

iy, ot 11 the soarthern,  ledy julces of the victim toitd) it becgme white, The water-thgers are
etion of the United among the most feracivgs of all the msects

States. The family in-

clodes . the Tmelrin meal-worm, the forked =everely from e periodc imvasion of the wire-

|'|:a_;._|._  ohweelle, Aml the puiicate hogs The lat- WEITTITE -|:1|I|' P et lirs ||_-. alscgit- thy Belds i1

ter defiend themaelves when disturbed by ele- late spomyg, Jeposting their ecgs o plowed or

vating the linil part of the bisdy and iHscharptine grassy gronnd

any oly fnidd, Afver being attacke] thev walk off i Culsse there are phosphirescent  specles

elumsily, predenting: an absord appearance with  which emit 2 strong greenish Tght.  Mangy

the prd ol the body held sa high as possible women keep them alive o Hittle lace pockets
r.|'|”_ o} LU T |"|.'|'|r.:!|||_'||5 | Wkl livnnln e LT r:|_-'rr-"|-|| fin |!|‘!Ii__.1|l.' |'l'|"|r"!l 1'|I|'i'|'|'-

ipefiadiicis Fak I:'l_l_‘ll' "I,.:'l..I'_ I-li_'“ll_' l:l gl 0 Ll e 1I1I| = e |'-|I r -|I'---!I.!I i ||. ol N [ Tl -I.I.'IIl fifiia

toperns cupeens Fah, (Plate XX, fignre 11), lacordaieel Camd (Plate XX 1, lgure 81, found

foriid w7 Afrrea 1 '-.[: stoo and Nicaragits : Afowes Mo torws Hope

I Mate XX fvegre ), Tound 0 Mexieo and
Click Beetle Family { Efaferidac Y. The chek | western Like |! ""'--l-' § 5 St NE - R P T-

Beeetles Torm a menl mtereabme anl cosmopolithn .'|r Guer, ( Plate XK1 Bettre 17), 3 natwe of
family, There are absit 7,000 known spectes. of  Sooth America, -.:-:-u-"r.l'l- Colombizin Venesy
which =me 380 are found m North America ela, and ' Perit Campeodermes gemmems

The laree of the click beetled are the famdl-  (Plate XX, figure 2), a mattve of Chinn |
i wire-wotms whish often do s el dom-  Chaleeleplding  robrpeniits Lee. (Plate XN
age {0 erops just hegtming o grow.  Corm,  fgure 13), a mtive of Lower Calilormia and

[ w T
menilaw gross. whirol iTiil IHET el s B Homdarus
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FATPANESE NEETLES DINE OXN A PEACI

AL the besimrrne ol the season the bectles atinck the frills prematurely rnipoemngy becomse of
||||'- SLELT WO "l'.. 11l oF TNk, |:;' !_‘|l_l_"' 1"|_'-I LT TS " I aftent e & I!'l' 11 |! ||.;|-:'. . |'|l'_!r i,
As numy as 278 beetles have berd romoved from a smgle 1edi

L e L el i - . - e | z o -
TAPARESE RELETLE:R COLLECTEDR 1 WS AT RIVERTINS, NEW TERSES
F ¥ i -

1' 01t only o Tew s s CEIELEEL B3 E 1 ||l|"_-'l | Rt Tl B EEE BEMEEE L2 L T T
= ; o e e 1 ‘LB 301 o ¥
kil M T LINEE INET Ose persort O0R c11l] t i ERIENTY 4% STRCHMY 110 ; R AL Ill” i 1l |

' i i "

'] | = alari il 1 | i 1. [ ] 5 { | 1 i 1 1 | b i | gl B P ™ Bl 2 | _ i1 ] ; E - M r.N, - 1 L LR
s sk | I | e ) ! | | TILE t el | | I AT I | TRIRED I |I I

en-vear-ald peach rees, all of winch seemedd 3 Tull 25 over 24 howsrs [mier. Al average of 175
larvee were fouml inesch sguare vard of 4 New Jersey masture.
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T HAISLE AN ARMY (]

[ hese workers i tn
Eotommlowy are
a little "T'scking iy
Mikeade, It i)

M e

=1 1]

| e O . N Jrlf B2 Wi

pt] that the il [rom these

] §
| e natiral-color ll 2033

usirations ol 2
msects in this nomber o6f the NaTioxarn
Grocrarine Macazing are the result of
miore has '

= e - - | -
i researoh, selec=

three vears ol
experumeitation by thi
of The Alapazne.
The specimens pictured represent most
be foand v Nartd
fram the

o= divisio
aof the msect famibies
Ametica. They were selected
L. &, Natwonal Musemm's collection  of
more than a mllion mdividioals

the generots cooperation of thi experts of
the Muscum and of the Bureau of Fnte

!
e UL 5. Department of Agri-

mloey of ¢
ciilire

Lach specimen reproduced on the 24
full AL cilor |-|;|.'-'= was clsei is th
st pectitesgue and colortul representa
The suhjects
|

| EELL

tive of s species or Tanmly
selected were pinced with care o re
jirs (8 sort of homudor ) to render flex
e therr delicate legs, winps, and
11, =0 that they miohg k m hife-

Atter the humidor treat
mdividials were grouped’ -

-||. ir &N !|1i|:._ =='|E!|.i il

Anten
s
ke attitndes,
ment, The
-|':'-]:'I:;' I

another, and each groap was then skall

] £k £

e [ ersey
anpacking materml just received o

I._'..r_l..!- il rll: I I.-.I_I :-"!.I!'I
I LEELT 1 i [INERSTIL o
g =] 1 ..r |I._.\."I g I.-l_ '_Il . KT L

1 e I|

Hurrau of
tatns cees of
bl ot 1]

e wll alogurlhiter million:

tully arranged {or ssmmetey and with ap-
precintion of color contrists

The minuteness of some of the spevi-
mens, thoir wrroplaceable valoe in the Mo
wenm s dollection. and the fraode nature
of their many anatomijon

T " . 1
T TR CS SR
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THE SEALING SAGA OF NEWFOUNDLAND

By Carraix Roserr A. BarTLETT

IGHT o'clock in the momumg, March

7, the port of St Johns, Newiound-

4 lond, 15 hiack with men, On that
day the sealing fleet sails for the anmual
lrair-seal buont, the second most valuable
fishery of the island. St. Johnsmen line
Wiater Street and crowd out on the piers
where the ships he (see illustrabion, page

06).

A ROYAL SEND=-OFF FOR THE FLEUET

Eiglt ships—iour stecl, four wooden—
rwor thousand men, the pick of Newfound-
nd hshermen, steam down the harbor
aned ot fl:lh'-!' Chaun  Rock throngh  the
noteh.  The heartfelt wishes of St Johns
and the whole sland g wath those men
ancl ships,

Whistles scream Godspeed, bills rimg
out, cimmons fire salutes, bunting: fies on
ship amdd shore, bovs and men race along
the Battery Romd. cheermyg the ships to
the Narrows and bevond.

Two davs previously the vanguard of
the flect, the Terra Nova, of Arctic and
Amtarctic fame and a long sealing record,
and the Thehs, skippered by William
Hartlett, my father, whi las been 50 vears
old for the last quarter of a century—anid
lives and acts it—sailed from St Johns
for the “hack of the island.” Theze two
vessels have farther to go, south arovnd
Cape Race amd west by St Plerre, to
reach the Guli of St Lawrence senls, so
they go earhier,

Satling dates are fixed by law and nit
v weather. No killing 1s pervmtted De-
fore Muarch 14 nor after May 1. _

| hayve been with the sealing fleet tane-
teen times wnd almost a5 many imes on
Arctie expeditions with Peary anid others.
Senlimg 12 a hard Life. It 15 more danger-
s than exploring in the Arctic; there's
no quresti alwat g,

But the excitement of sealing appeals
ton the neht sort of fellow, 1 have heard
men take an oath that they wontlrd never,
never po apain,  Amd they have been the
very first omes looking for their berths
HEXD SPTInG.

Among the Bartletts seal huntmge has
been the micans of livelihoosd for more

1

than a cenmtury. My great-great-gresit
wnele, Billy Bartlett, was the first man to
bring las litthe shallop bevond the oon-
tnes ol Coneeption Bayv, The story goes—
and this is no legend; it ic a fact—that
with his shallep he went on north to the
Funks and found o ice:  His crew won-
dered at him going so far north so early
in the year: But he saud, “Follow on”
Ao ﬁ:lfill'-lul'l:lll they did. Finally he reached
the Libirador coast and found the e, and
on the fce were seals.  They soon hiled
the shallop up and he retorned home 10
Brigus. Forever afterward he was known
s “*Follow On Bartlett.”

So the Bartletts have taken part m the
rise of the fishery from the very hegin-
ning ; from the shallop to the hip stecl
boatz.  They were following it when it
reached its peak in the 's0's, when over
1400 =ailing vessels and 13,000 men prose-
crited] the seal fishery, Those were the
days of lug catches; one year the catch
reached 00,000 seals. When steam ves-
sels began to displace the smling flest.
Bartletts were among the first to skipper
them.

| can just remember the last of the
salling vessels, Inmy youth, father, Uncle
Sam, Uncle Harry, Uncle John, and a
cottsin, Moses Bartlett, skippered vessels
of the sealing fleer, Father 35 still at at.

Father goes becanse he fikes it.  He's
just like an old fire horse when it hears
the bell.  The excitement of it, the lure of
it, make him go,

THE START FOmr s7. 10MNS

The senling hands start from the varous
ortparts, south amd north, late in Febey-
ary, moving on St Johns, the cnpatal. It
is the worst time of the year—rough
weather, The men bid pood-Iwve to ther
families ond start oot, many on snow-
shoes, walking to trunk-line milway sta-
B IRTETN

St. Johns begins to fill up with them
the first days of March. They wear can-
vies  Jumpers over homemade guernseys
(wweaters ), moleskin or homespun trog-
sers, one to four red or white flannel
shirts, amd  home-knit, heavy  drawers,
some wear sealskmn cops anid some elsinors
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TIE ATTTHOR AT THE WHIEL DF BHIS YESSE]

L.ant i hil lartlett was horn ot Brigus y W HiImC SR, e 1S ES e T | 1% ]
elt sehie s ot hes first sealing trip wiih his f@ther o the Panth, At 19 he passeml th
CXSOTmabons | master of Brtish ship He was i commmanid of Peary s ahap, the Rocsesail

-, wlhien the oreit explorer Aoally reached the North Pold b ¥GT3-84 T ITEn el
the Kordul solen # was caugbit wnd erushed i e ice o0 mtbes off Wranpell Islaad, amd led if
urvivors of the dmaster safely to land over the wee.  He oow owns diid cothrmanids the Morru

r -
i E " i T
I"'” el S E E A i B .'I!'.'Ia.' = bk i kk

which are leather woal-line

U W lers
caps with enr fhages. 1 e mittens are aiso

||' Al BETL SO [Eve ':-l.!'i-'-"l siiils Kt

hiowits  saledd with leather: others wear

pralied

|
- . | i,
W1 r
III. 5 Eal 1] ||I PR =

three-(uarter

loow bhicher with o wioal stocking

ONLY THE KEIXLY ALERT AND ACTIVE

GUALIFY AS BUNTER!

Cantatng ke to sioen o men whoo fre-
quent the open bavs hslong and hunling

drde and who are seadoned m the woodd:

v man who has been de FEIng o gl anid

luereingr wood all wimter 12 m hne tettle tor
the joly ahead of him, He's ot good wind
to poafter the seals. A man snoggrrny semas

has to be larht=1ooted, ronmooe and yumige-

e over thae e ke i deed A e Fellw

with hieoa clvotlder has to he followedl
wroninl with & fife belt; he wall be 1athing
il the water all the 1me

You want e Heebt and mmble. row-
| Wit |! |-'| | «T11 II SOTTIRIATI N =, B0 DL

ExTHeCLIE b

herhit, we tike

underwear and boots, 1 order to tollow
st aner the eetyle  seltic =1 ' 1o [aat
or faster than a pood man ronnityg

N ot _|II|II'.- STC W CNacerns thatl owin

the vessels and outht the ¢rews.  Doetween

sensuns contracts are made with the cap
A senbing captain 1= supreme. He can
it angl s crow. s

L | i T
o anvihing with has

Thie day s appouted for the

the men,  “The Thetis will sien her crew

el v the office

v elock =A< & |'=Z'.' |
Men Bl un the room and

the whereases,

ol the owners

the clerk reads
tores, the whys, and the shares,

names or ke
write

clowent  thett

Ltheir crisses 11 they con '

[ |
.-..II-II.: . III:

fLach dealer then rfeceives a ticket witly
il g namée on L mod pl<o o
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vitmt men lgEht aml mmble, raw-bimed fedows, smmldl, Sometymes, 3oooet heht, we thke
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il otl Fi T T h shiestil ¢ §T: T & e Tell T
I | 2 i TR |} i i |'I!-_ i || W W 11 | |
§ rinike they g 1tar ri me | \ theast wid and & hlindin
I | | IHEE i | I | oy WIRRY ] _|llI % 13l 11 |
nvthi : 11 : s : et inichar 1l tream and wiil
| i’ s I e 1 1] i A
| T e | R FTatili R W
11 vl i P i i mv fAr=l " IIROUGH FLOATT | Wil [T
| letitls uf 1t can go {or the ol 1 ' Sl '
i Lri XL moenimge was Sund I N ar-
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when one morning 1 eot a teleeram from thoueh the weather bad cleared, The o
aea e comeers ur = Tobms o 7 Wwaill vodi lgice from oor anchoraee tn the outside
L - masier, proseciting f the Narrows wnsabont a hall onle, a
| TER i || [T ET 1 | LT L i i ..! i || |.':" e Wyt Ot
| A I hore |t part ol i kel th i | Lo
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he Hongventire was a fine, strone,  we waited antil wlight.  Next mormng
steal vessel of 1,500 tons, Datht exproessiy e wind dropped off calm, sbd with the
1oy the seal hunt exira benvy beams an chli tide the we moved seaward. LT ol
cantling FOte-and -t aces ), thickes e Or Two we were in open water
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right up to Port aux Basguoes, which 15
un the southwest bp ol NewToandland,
In thmes eone by | have traversed this
rogiel dn ol wooden ships, wath cosl on

ifeck amn] Dhelow. when hend wiiuls waonid
mrike us mun for shelter or be washed 1o
[HECHs,

| bl to get my clenrance papers {rom
the fustoms officer-at Mort avx Basgues
bhat 1 could not- 20 out before March 12
The other fleet, gong down® the “old tow
'IJ.'['I:EJ” it r[ll_' 1IT|.I-|_IE IIF 1.|]L' !I'-.Ijll_l-!i, I.'I:I'il!_'-'
from St Johns, The pulf sealing ships
clear from Port aux Basqoes to be near
Il‘lﬂ" ""I'-'IEiII" ""'llit'|||:|-|,

Py ==

At Bo'clock the costoris offiver Fave m

8 Newiommidlatiders speak of “dowt nocth”™

and g st
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clearance sl 1 <tiried
out, with the wimld
blowing from 6o o
0 mules an hour, fe-
compamnied hy  snow
Anchored arcvmd and
about s were severil
Liloucesteér =chnoners,
amoe whieh was the
Arethusa, skappered
Ly Clivton Morrssey,
the greatest fish kafler
ot i3f Giloncester,

TI':.'i[!j_’_ to et the
Foncreatiyre out  of
the harhor anid clenr
of the schooners wiis
like trying 1o get an
attomolale ot of a
Fiith Avenne trafhe
fanL It was o miracle
| didn't tear away
o of those schoon-
ers,  We just shaved
the min boorms as we
went out.  We |had
I g,

Biow !
witke] hlew !

W clenred Channel
el and we hnihecd
up for Cape Rav, The
e was ot o miles
affshore and the lop
( b gea) howve dibwn
frorm  the porthwest,
The H onaenestore, whith
engines wide open,
ook them green over thie forecustle, clean
over the bridge. In aboart 20 minutes she
was ane salid hlock. of e

Hlow the

el i I iimny

SHIEFs UAN 3TIOR TN ITE, A= WALHWISS
MIRE I8 MU

With the coming of night the wind
dropped, enabling us t© make the joce—
that =, pet under the weather edge of e,
where the water smoothes. Here we lay
antil daviight next morming, At the brst
crack of daown we were under way, fol
lowing the leads and open water, and af
lenigth meeting the big level sheets of slob
(new) e, For o whitle we made pood
progress, but, on working in, the leads
begnn to wirrow and clese op and the
sheets got heavier. This slowed us down
and at times we were stopped,
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WHAT A BARRELMAN TIAS
Afrtilanes are yssl v tlie seald fishery

Terra Noopa amil th ot ol L
wiere gutiled to them by an atrplane

The usoal practice 15 e My the ski-slwnd planes

As we hiroke the bars | the [!"'ill|- At
which the fve sheets impinge ). the sheets
wottld Swine wpether, jammengy the vVes-
sel, She coulid go nerther nhead nor asten.
Then we bad to
cehibmmiee 1o vetl her astern, a0 we could
it the e peam mul bhreak our way
throuph, Al hands got on deck ol ran
Promm onee =1iés to e other to foll the shy

A oy os vou can move o shap i slob

resort 1o all sarts of

ice virn can breeade it ap and go along:  Bot
the Ronameniury wias (o Deavy to roll,
with all her coal nod sealng pear.

s then we put all Bands ot th Tree

her, hreakine up the e around her sles
We made trenches with axes.  This was
slow., Dimamite was Tfaster.  We planted
dvnamite o one sule amid then on the
Six shots at a ome woul] shake

ot lier,
up fce where it was nipping the Bongren-
fare andd almost itt ber olit of the water.
The engine, soing full speed astern as the
charee went off, wonld haal the vessel ont
Then we wonld start ol

it the trap

SEUS L . L1 '|'15_-.'

witli
Hretom Sova Scokm
Hy sittoe of this akl they filled up thaedr Jalds wiob pelts
rorr faml.

DF SEWFOLNDLAND (hil

"
b ot i nes BE AL

OEOET

AT AYSE WISHED FOE—W 1 NGS

13 seaaney e

umisd !

LT e T L thie

child niot rench the seal

S g L

This went on all Jday, sl |

moon we reached the Bard
mrhit was close amd dark. so we s
the Bird Rock unil doviwht. When dawn
came | worked ap under the e of B

weonext aiier-
T]'l'

tinider

l'-'.-e u_'I.:_

|=<lnmi], over townnd the east cape of the
Magdalens.

The Magdalen [slands are irineed, more
or less, by danveredis feefs, which at this
sensonl of the vesr are coversd with e
We call it hallveada—techmically, 1ee font,
The moderate northeast wind moved e
ire offshore, sp that | conld follivw along,
it on two oceasions the vessel scraped
thie Tepttom,

That night, ot dark. T was well alono
toward Amhberst Island, amnd we lay 1 the
water between the jee and the land,
daown | weit intao the Ligrrel
(erow's nesl, or observation post) -and
when light encueh to see, | Iooked ot on
11 '”'i-""-'. |||_|[ l,]ll'\.h"[l-l,l]l.l_‘l] 'il'l_' F11 I_|I:' titer-
vom 1 weanted toogoy 1t was too benvy for
s oo breake onr wiy throneh A hitle
latey | was |||_'-ri;_;iI1|_'|.| fiv st all sroesnd thae

i Tk fi e
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L[l ASTIOH]

el By “all ashore,” that

swa g wiy e i

[1'= 15 “all

vessel schools ol old o, 2ome ofF Ve
riding the ice nenr by,
werd not far from the herd

Then | knew we

\bhoat 10 o'clock, as if Aaron had Tai
bs rod on the jce, o vein of water apene
st mbont the '|,'|,"i||'.'|~ ot the vessel anid m
the direction 1 wanted to go. For an hour
amd 2 hall we steamed in this vemnm of
waler almost without callmg starboard or

FEAT T

|

EXCITEMENT BEIGNS WHIENK THE SEALS
SEE SIGIITED

Sammy Wilcox, the harrelman, yelled
down to me o stop the <hip, so he conld

1 wrough s O-foot glass,

||||' ..
]

good s1rht t

WCIEs

n i " 1 -
il et e yessid

The wihration of the
enwvine interfered. In
n secomd he stopped
spying ani
over ot ome an the
g T

||||-|,'-.'_-|

-\-I'I'|-|||| :l.'.:T!J- N

“1hae

I'II'|'I.'rr_-E

e saml Wil e
ICE 15 with

Y OLUTE
L L

anid old swiles’
[ <eal= )

| _'.|,!|l'-: Ot 1 !Ilr'
cooks, “Arme the diffs
ready £ When  the
men heard that, they
kmiew thete wis shije-
r duoing | hatf
15 “plom pudding,

three
The vesse
with men
II||I!' 1||'|'1T

1111

{1 &l
I wiis
=

Toi s,

scrved
week,
.'::.i'n'l.'

ming

helts, gafts
ktuves, fogs, and oal-
It was halt past

sheaths,

ANE
11 nelock.

Il "magine o)
Ilnhrmj. Muniden, the
conk and Georpe
-1'|.l.=-.'.'||'l::-'l:|'.. CWa [T
prown gray in the seal.
i service, when they
saw the ald
the witer early 1 the
morning, and the
spped andd direction o
the slap, knew that the
capimdn wonld, want
the dofts nhmul of fhe
st i Ny hile the
mern were petting

therr daffs, 1 ot the vessel mio a post

MV 1E]

% e et Faml

tiony Tor o good evemngs work,
[magine yourseli m Central Park suor-
rounded by thousands of
lmibs.  This s what 1t Tooked like.
were all toeethér on very lnrpe
level je This wis very uons

nsual for the pull, and | have never seen

sl ol newe-
|-|-".r
T hies semls

i
ok
'-ll'.'r s 0l

the ltke ot it letore or sie,
“All hands ready [ 1 shontel
and pafisi
| Pl okl Al h rrew o the starboarid
L Rig sicle, Gne hend, oo
fonr wateh crews—I1l men
on the e, They bhegan killing and pan-

l F e i e hmede
mny the ceals, knocking them on the heads

[ ] 1
Ropes «
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with ‘a gaff. shittinp
the carcasses along the

helly,  removing  the

L 1T ES _'--'III-_ i
Hailing them o mark-
crs,  Alarkers are col-
el flaers, Hke polf
Haps, stuck in the jee
at each pile of sculps,

so that the captain can
retitr ool !fi_';i T
the: pile as the men
move on 10 anolber

tteh of the herd.

1N ONE AFTEDRX{O0N
SOO0 SEALS ARE

TARKESN

Wlitle the men were
nt work, the e nl-

I e o drve the
ship  deeper  mito  the
herd, =0 the crew

ot start trom A

mew base on the nexi
f!:L_'. We left the first
tlay s eatch on the we,
The erews killed some
S.000 seads that atter-
i —all vonng ones,

heranse the “while-

COnts, Oor fnewhar

t=ala. qe the scaler s
tirat choice.

For [hiree 1all davs

daviirht to dark. Al NEITHER WILL TVIER G0 ON THE STAGE

this finwe the BN wils FLarp sealsdo oot plioy beavy leads in vanfeville or eireps.  Sciemtific

varritiiee] it tha TN frith réguires the binstinge of the acrobotic—send mivthe . Huall-tossers

i |_I||r_-lr“_' I_.__-I :-I."I_': IIII -I' 1 II"—II:-I' KT .li.rllllllr el wl "-'I I||.-- I ATTTH |..J|.|I [ HEEE I'll..l':.:.ll-..'-

- bkt , Plarbor and for sends hive conbentelly o many s parkd, bt peeitlen

MCKINE |1 iy Sends, - i B, ; .

] I'__ ]"'I i II- . sy mor hood seals Bhave been neiimdaineyd o capiiviey soceeisially, A
i'll-l-'l"!_l' i Wi I!II FEBE T . Tyl l: !|-II1I' I r"“l'lll ki r..": II_ [FpE J.-I n Wikl |.| '|E 3 -||||| | ||I ips

g contldn’t advance

ik THl THRTEL B v HTTETe N II"II .\_"II L] p: I i .|-| 1 11 [l -] I I !_ | i

il i || It IIIII 1M ._|.|..- | |l|. _l I_.llll_-\- ||'|| r 1§ I ”_ hll r |'||r 11 ||||r |._|| .II 'l.‘. l”_'I'_ 1 1L

the we o the vedsel, Cn the fourth dav a  DForgrenture remamed mmnavsd i the siill
'. | .- I 1m ™ -. s --- - -r )

[urious gale sprang ap (rom the west, ce under b

with blmding snow and freezing weather 2ome of vuar pans wheeled 10 against the

seals and shup drove down on the Cape  shore e amder Cape 5t Lawrence s
Bretom const o the ship came within a half  Cape Noarth, where the landsmen went out
male of shore oif Cape St Lawrence. with teans amd tonk omany skins.  Later

Phe oe, mafting { telescoping ) unider the  on, when [ got clear, 1 picked up pans in

iree of the pale, threw dowsm osre marks the mouth of the HBras 'O Lake, aod

erd. | was ap in the barre] amd conld see some mn the moath of Sydney Harbor, and
them wairer diwn one after the other, others oot arounel Seatan

- ] ¥ i LLF 1 r el 1 ¥
Lie wotk wis besne bumed uander o, Weerts alter the “hemkers Coing 1yl

=

seulpy prles thimt weren't horied drove out  for hishing off Cape Xorth, passed through
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When m ir A suppty of fresh water arises, the captam semds mon overboan) to oot
APELETISNA Ll - o [RIEC =19 i sel wWalker [redt . the frst 1o {ormees]  Coritatns itile or no
stk thrs way stroider and stroneer brie 15 cobcentraboad i poclost il freezes only when
e Ty AT beiti gl =% i -l. st sEll [ chets are nr=t 1o mell whis N TER S idan, wy AR g
| | |Il' -|:||||. ik '.'.| CIETIT L™ L A [ I [ Lil LEE b 1 i1 -!_"I Paite | Fofrmiurifieil
Thirs pinnacle e, thowgh 61l {roeeny, mas be practically free from =l

many lnmdreds of floating pelts {rom shnt-
teret]l Qoes. Chir (ans

wWore - SO ETYd Over

LY II|.||
|

Dt |
orF and search we salvared: 26,000
ol Jeib—

By la

= gEm  EEEE

[ri1t i' viis B |.:'_'|_'l_'--l |.':r|_|| i o .'|||_'_::|_|_

5 E i STIE] o T - ;
CHIL L LK Ill.I O ol s rence until R
[ather ast vear roveht out 30,800 scalps.
WNOT ALL SEALS ARE ST AN FOIL . FUIR ALONIE
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Well, T am sor
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different lkimls
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“THE BARY HARP LODES LIKE A FLUFEY WIHITE MUFF. WITH TWO LARGE, LIQUID

FERCRWY o EY IS PLEWING U7

HOW THE AR SEAL GRTS ITS NAME

The shape of the match on the back of members ol this species s mppased 1o resemihle the
ottline of 4 harp,  Seientific koowladge of the mizrant seils is snll iocomplete. Whether yomgg
“whiteomats” sockle o whether they lap up thedr mother’s rich mlk froan the jee o 4 ol (ues-
tis. Tl harp is alse kmown as o sadifle-boack or Greenland seal
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HOI=TING SEAL PELTS ARDNARD

The master of cach wateh on the oe sets opp merkers | (poles Bvieg oumbered Hags ), w

winch the men drag the seal piles

A watch mpy collect 50 to o0 scudps a1 eich marker. The

seiiling vessel steams thoough the jee, picking up the pelts s bhe comnes alimgsale

The hoods never mix with the harps,
Dot thL'n ]L.Lr::qIIL-[ them e there drft u|||1.1|||
ey whelp o the eastward of the hamps
several davs later,

The hood is a larger seal than the harp.
[ts skin 15 spotted like a leopard’s, The
mother always stavs with her young and
will fght to the death 1o save it. The
harp mother wall run away. Cne has to
kill the dog hood, too, in order to get the
vimng : for when the dog comes towanl
the sealer he has to ron unless he has a
gun.  ['ve seen dog hoods chase a skinner
and earry a half-soulped voung seal into
the witer (see page 114).

THE HOUD SEAL HAS A NUHRBERLIKE

HEAD COVERING

The hood's method of mounting the ice

b= different from a harp's during whelping

seasorl. 1 comes up dver the edye of the
we, while the harp seal Lores its way up
through the e,

The howd always whelps in TEI'_1.'I'II].J-L"-—
dog, irch, aml pup.  The dog hood |
Fm:,l:'r than the dog harp, 15 more loyal In
his wife, and will help her in her wifely
duties,  Je will hang around and help
defend the family, winle early in the
whelpmg senson the dog harp goes off on
a vacation. The dog hood's head is pro-
tected by a loose, rubiberlike cap, or “hood,”
irom which he gets lns name. When he
15 angry he mfates his hood, which is like
a monk’s cowl aml protects his brain.
Keally, there are two caps—an onter hilack
cap and an inter Ted cap, An experienced
sl hunter with a stick ean’ put him ot
of busmess, bt the best way o kill the
male hood is to shoot him,
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FICKING TP A PAN OF SCULPS

Cine to two months of the hardest land of work fces 8 man who signs on 4 seabng vessel,

His “vrom tiite paearantess hiim an swlvande of 35

For folr seascns, o throuely (23, the

shares of men on the most sooeeks ful ships varied from 30388 o $§74.000 Men oi the Jmogene

earnel] most from the 102 trin, which pald them 880000 shiates.

al oat, arnins oy E‘-H.I'l [T T

The Faling had a badd time

Thereiore the Fikwag 5 1495 sealers gl meithing exeepd the

erup for therr services from March 7 w April 8 {see page 130,

whines like a baby, The weight at birth
s about seven ponnds.  Drnking its
mother's rich milk, 1t puts on o potnd 1o
a pound and a halt a day.

Farly m the momning the mother seal
leaves her puppy to seek food and to wash
herself,  She hreaks the new we [ormed
in the hobbimng hole.and slips through mto
the water. At omes she will swim fong
distanees in search of food. The wind
and current drift the ice along, shiitung
the floes ta and o, around and abowt ;
atid yet she will always return to the hole
that she has left and always hnd her off-
spring !

I have moved the voung whiteconts
around, chanping the places in o group of

g or 40, When the old one comes, she
will nose thits one and that one unil <he
finds her own.

When a voung seal first strikes the
water he hacks ont, He 15 afrad of it
He looks and looks at it, but at lnst he de-
ciddes the waler i lus rend home and he
rolls 1o,

Evidently the migration of the hoods
and harps has Leen gomg on for centuries.
Fach yvear for a bundred years the humnt-
ers of Newfoundland have sought the
herds soom atter whelping time, Not only
the young, but also the old seals, the bed-
lamers (a corruption of the French béte de
la mier), two to theee yearsold, nre hunted,
But sull they come.  Abonut 130,000 seals
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VETERAK AND VICTIM OF THE ICE

The Friofeny, which huong up sealmg recoryis, ok General Greely aorth 1o Lady Franklin
av m 1B¥1.  Liiter, =ailiie to the rehe e tiartly, she waie stk m the we off Gip

el LT AAES

whelp i the Guolf of St. Lowrence amil

i i i L t i i | 5

e number of fsh (he arge herds destrov
alwrit 300,000 off the Atlantie coast of  the seal hsbery 5 a mreat loon (o New
" " . P - ; . r ;

M e Tottael Foindland, It hns Lieen estimated] 1hoat

when the seal herd pets on the Banks i

THE SEAL CATCH S0W 18 DESE THHAN : !
curistitties three rmlhion potnds of ood per
R E=THIRD ITH: TMIEMIEE VIILT ] fala i} B | -y | a1
day, | have cut the <eals Open mysSeld
At one tme |-FIZI|--'L'I|'- holt 2 mmlliom stid have {foimd their stomachs hilled with
seals lred annvally, To-diay the herd has  capelin, herring; and small’ cod, which
Deett reduce] by hali 1T here 18 11 ereat cwarttl i1 the Gult of St Lawrenees nn

chitterence. of apifman among Ssowtontd-  preat umbers.,

|:.-r|-| -|"|:1.'i'_i Mirn &#s o -,-|.'|||-'[|'|:'| rill' ot s ll.,-. I warnw "“:::'"lrli-- -:.,-;|||;1-;_! | i | ||-::_-.| | f.

are becoming scarcer, but {t % o matter Men on heard a senler are jammmsd m
of record that in late vears the annoal  astight as sardines in o box, particularl
catch has been in the neighborhood of 0 the smaller wooden vessels:  Codng oit
J00.000 . Bettips, m eantrast with earher  every avalable bit of space 15 hiled with

VIATE when the catel ran to TEHL NN, ciel]. wath jee=hiere g 4-|;_|i|||::|'|||_ st lors!

| | S R | [ | i
oome peapie wonder about the Kilhng  chests, dommge bags and sealing  gear
(b all thewe seale Tor the sake of their ol and men as thick s Mies ground a mo
and skins, bot when one takes into geconmt fpsses pumcheon,  1F we are lucky to pet
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SEALERS, ITNSTEAD OF HORSES, BACE IX NEWFOUNDLANTS SEAGOING DERHY

r|”||| !. -|.|!I||I- I|.|E-I:|] 1i'|.lj-]!':|| (R} |! ”.-cf _|||||:|;j||_|I il |-I||._I .__||i_l:_r -'I'I|.'|.-I_|.:':|!.,..r_-_ I|.'||'_“_'-:_r.

pre sepede o the hest vedsel g, the botar of arvival, fate, amd gember of sctdloe aboaril. The tmn
womaty, of child who draws the first vessel m port with a load gets the bigeest prize.

[Pt gt ranpalice

BUCKING YsLOB

it the i"- 1 I'i'.!!}' i'"!::;||.! il ey H ths :';'I |.|'|l|'|'TI|.'| || E-'. :'||'.1l|_'. it 1 |'|||| hve 1o |l||'||I

teet thick., Some plades 7t rait: op 20 fect high and looks like polar basin iee. AT dther tinmes

it % sy lowel p cotld] skate for miles and miles or run pp glomobile on 1 Apain, it s tumlilal
wbot #4817 an carthgquake had strock i,
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A venmrpme aetloe in goepad Deod by, wilno  wesl
tre - scubp-haithng
serdilier | e A4t It .|!| T &
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aoquick pckoup, mmony of the men are
“"ummed oot by a l
winclh Hmkes up
they ve put (o
crowtled gquarters

There 1= somee celief i the watches.
1.1.'|1""-: EIe TTLET 35 ORIt an ! ::I'lll‘.l'l'T ITEATI CELT]
ise his berth,

caroo of seplskins
hithk i ]

it L'.I."l._'-

ig
thetr STRCe,
doulde up n

#

REALER 15 "

R &L

T H NICKY T ANOUT

Fiuwali

A apgler ecarces provisioms [or two
moniths and a hali—7o0 10 80 harrels of
potatoes, 100 guntils of codbsh, Bo L

rels of flour, 35 larrels of pork, many

il I
thrnugh sonw, over e mfter
A sculp iz the sion of the sen] with

PriEs 1 Wt

Lerorge Harding

:ll'll'l-_' I-
i

SCOTIN HIS TOW  OF FAYT

It _-l'.Il |.il-;.|,'_'._ jut fnis |.|' .'_'!|.'.-r

B Ear

vl @meross  bngaeds H s

Y| Lo atgul :':'.1; an o ;

Ly I|.I_'||-'1 i I LskE -|'II'||'i||'|.'_ FIT

potids of tea, molasses to sweeten the
ten. butier, turmips, and beans.

Conld =ome of INE  Crews
ke o ook at what's pomge on o now, thes
wottld e sheli=hocked with  wonder,
They'd think the hshery was ramned on
acvount of lisurious iving. They had
nothing bt hard Inscutt and tea, pork
atud duft. with little rrease in the doff,
No soft bread whatever,

Cin ship o we have what we call, Solomaom
nrthdav, He has a lirthday three
tmes & week — Sunday, Tuesday, amid
Thur<day. ;
meal we get duft, For duif,

the: old =es

I--|I_I|.|::-_.I
LI Lhess ||:|_'.- bor the i

fotir (a bar-
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rel or more woa bateh) s stivred with
waler, curramts, and molasses.  With
lilnde as large as a canoe paddle, the cook
nabes L o o paste; then he adds short-
ening—fat from boiled pork.

The dough 15 packed into canvas bags
These bags are two-men-doff stae or thrie-
meri-tifT size. The eook pats all the lags
in a big boiler on the galley mnge and
botls them' for two to three hours:  An-
nther hoiler alongside conmins  pork.
When the duffs and pork are ready the
conk calls the roll, amd one man of each
three messmates comes to the galley and
spte the allotted share of pork and duli
fur himsell and the vther two men, wiit-
g tar hom below m the quarters,

As the men vome by, the conks stal the
Juifs with runinture putchiorks, hit them
out of the botler amd douse them e ced
witer, Then they deftly skin the hags off
the dulfs, which [all into the men's paos.

There are no tables or messboys to
wait om the met,

Cin Sunday moming the erew  jots
Yhrose"™—boitled bread and codhsh with

pork gravy spread over it,  Hutter, fresh
'I:El:f salt ha{ potatoes, and turnips are
whacked out to the men ot different times,
and they can prepare a meal for them-
selves any thime they want o, except on
Solomen Goss's hicthdavs, when the range
s filled up with boilers.

Tea is made tn big kettles, five gallons
at o tme.  On doff davs the men moke
therr own tea with tea kemves the ook
wives themm or that they have bought with
their crop money,

The afterpunnds have: it better: The
vhiel enginesr, *Marconi™ (radw man),
second hamd, eorebman, and doctor dine

with the capiain, while the officers dine
m the mess. toom,  The galley forwand
15 not used by the afterpuards ar all.

YOUNG SEAL FRIED WITH ONIONS 18 A

FAVORITE DISII

When we pet among the younge seils
we lioll or fry the seal meat. A mess
erwel will ook a bit of seal with onions
anc butter for themselves. 11 35 good ;
sometimes. it secims tootne, mch better
erub than the afterpuard gets

The men cook evervthmy alont & seal—
fivers, limys, hearts, brains; fippers, aml
hody ment.  Seal tastes like mutton—very

123

eoewl!  Persomally, [ wonld rather have
seal meat, cooked the way sealers ook i,
than the best [mnerlluu_ar: stethe; dnd i
the North it prevents scarvy.

As a mle, we leave one flipper in o
prelt.. Some skippers make their men cot
out the fippers. With 30000 or 40,000
yong seal sculps; the weght of this
flipper wonld he =5 tons, 1 suppose.  We
have our Harry Lawders m our New-
fommlland’ seal homs, Bt among  the
men, on the whole, they like to bring in
the Mippers and peddle’ them around St
Johns, where they get 25 tw 50 cents a
teeen for o strimg.

Some of the senlers have rich friends,
who stage fipper parties in the swagger
clinhs of 51, Johns.  For this ‘:I'I'th'rf-lr the
senler icgs down flippers, which finay taste
a Jirtle It better than the others. A
iprer party s a @reat event, A gEreat 1.
att ambassadorial fonetion m Washinge-
ton,  Sowind debes are paid with z Tridie
and a fhipper stipper, washod down with
French nnd. Porfugmese wines,

AN IRCERIOUE MIETIIOD OF ODOTAINING
FRESH "I-E'ﬁTl"TR AT 3EM

Now, about the Fresh-water proposi.
tion.  If a wvessel were a tank itself, it
cotldn’t hold encogh water for all hands
and the steam liotlers,  What do we do
for feesh water: When we leave port a
coimple of thousand galloms are i our
tinks. We don't tse that.  Just as soon
as owe get mto the ace, we use pinmacles.
These pinnacles are formesd by the mfted
we | see pare o8 ).

The crew cuts this pinnacle fce and
s it into 2 steel tank on deck, to
which n pipe runs from the engine room,
hringing live steam that mels the ice.
The water has a tallowy toste, but we
drink it all the same.  \What the eye
dieen’y 2ee, the heart doesn’t fesl,

Fatrly n the senson it is very hard to
get fresh water when out on the jee. Cinly
when it tains or the sun s warm do
drinkable pools formy.  So the sealer has
either to bring w:m'i'r m oA canister or eat
an omange,  He can't suck an ioicle, De-
cottse on ' frasty dav it will freeze to the
lips and tear the skin.  Anvway, it is nm
'«nntri VIng,

In MNewioumdland we have mountain
ash, and from the youne saplings we cut
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Photnorupl eonitery Captaln Cocliran

T "nEan,” AN ANGEL OF MERCY IN THE DEKING SEA
Purchasel] by the Unitel States Government from ber Newioumdlssd owners, this old

spader nervedl many yoars moAdlmkan waters,

Peary engaged varioms Newioundlom] scaling

vesacls (o explocation alter the Inst was over, aowmig. them being the Kife, the Faleon, the

fhana, the Eaple, avdl the Erik, 00 June o2, 188y, the Beqr anil Thetis, which had gone torth
with New fonnllamd fot pilots, reseucd the Greely porty.

may fe out of commizsion,  We lectire
them, swear at them, tell them we will
spof) their shares unless they wesr goggles
It you can't make them

It is a serwous thing ; it 15 a terrible sen-
sattion, 1 don't know of anything worse,
I have been Blind myself in the Northe It
is like having sand thrown in the eychalls,
Waiter rimng o of the eves,  With a good
tese af 1t, mien have nlmost become ins
ST,

My recipe is 1o wear gpoggles day and
night: then von get tsed o them, The
frovlde is men raise the glasses to wipe
the sweat ont of their eves aml forget o
] them down sigain,  Then, before they
realize they are n idnnger, they are blimd.

GIETTIRG LOST IN Fi)G DR ON ICE FIELDS 1§
A GHAVE TERIL

Then, again, there is the danger of fall.
ing i1 the water when a long distanee
froem the ship, [lere is a sealer who has
shipped into the water, He lms “gone

strips off his clothes,

town 4l his cap floated™ and he 15 soak-
ing wet.,  His “hoddy™ has fished him oot
with o gaff. A gale of wand 15 blowinge—
{reering weather and no shelter,  But he
has to get those wet clothes off or have
them frecze on him as stiff as the pillar
of Lot’s wife. The two seek the Liggrest
panmnacle, antd in the lee of it the wet man
His Ty lends
bamall the clothes he van spare, while they
wring out the wet ones. It i5 a terrible
jole, 1 have been theough it, so T know.
It is an awiul task to hatil the clothes on,
Tiat it bas got to be done.

The chance of lasing his men on the ice
in a fog or blizzard is a worry that always
hesers a eaptain, It must be remembered
that this work goes an at the worst time
of the vear, when gales of wimnd and snow
are the usual thing. DBefore the time of
racdio aml the reports pf  well-equipped
weather bareans at Washington and To-
ronto, the only intimation of bad weathéer:
was irom a skipper’s “horse sense™ and
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the barometer, A good skipper can smell
weather ; vou can't fool him,

THE SKIPPER OF A SEAL SHIP SHOUTLDERS
MARY RESIONSIBILITIES

Every morning a skipper must decide:

whether to puat lus men on the ice or not,
At times he is torn between anxiety for

his family men and the profits for his

WHEer.

He orders the men overboard, let us
say.  Away they po. The skipper often
wornders to bmmself of they will all turn
up, In 1y the feet was all together on
the front. The weather was threateniny,
bt some captaims put theirr men over-
hoard, hoping that the day wonld end fne.
Bur out of the northwest came a terrific
Dizeard.  Wind and show  jammed the
ships, so that they could not get to their
men.  Lakes of witer opencil between the
mien and the vessels.  In the raging storm
many men fell through the crncks and
{roee, When the weather cleared next day
the steamship Newfowndlond had lost 73
men !

U another top we were m the guolf,
on the Hope, Father left instroctions that
e be called at dawn. T was up before
dawn and it was wild then. About 8
oclock the weather came. PFortunately,
we had not put anvone ont.  The vessel
lay over on her side. A man contld hardly
stared o the fee. The Hope was all dight,
bat the steamship Grecifand. on the other
sicle of the island, bad put all her men ont,
and dunng the storm 48 perished, Searcely
a vear went biv but one or two ships were
lost. The illl.h[fl'll":ﬂ of "“-Itﬂ‘! vessels ol the
use of wireless to receive wenther reports
lutve cut down Josses in recent yeurs.

SOMETIMES A SHIF ANCIHORS 70 AN
IR NG

There is much danger of a ship being
crushed by the ice pans swinging together
and rafting the ce against the ship's
sides—nipping her, we call it.  Then there
iz danger of being driven on an iceberg.
At tlm seasott of the vear jcebergs are on
the sealing ground.

Of course, they may be a godsend.  Tf
n skipper, with his ship jammed in the
maving  floe, drives clise to a grounded
berg be can sometimes free hims-:H sl
comie up in s owake and make a line fast.
Anchored to the feeberg, he may be licky

[24

etiontgh to bmave the seal herd drive along
by lim, borne by the current ancd winids,

Some ships are nipped; others  are
catght in the ice and are dafied helpless
ofy reefs.  The Huntzonem was one of sev-
eral vessels caught oo northeast gale oif
the Labrador coast. The e carmed her
anil someof the other ships inshore, Crews
of the other ships got safely ashore amid

reached Battle Harhor 3 hut the Huwntsmn

drove over & reet and ripped her hottom
otit, O thic reef 2 rock stuek out at ugh
wWiler,

The men at Battle MHarbor went on the
hill pext day for o look. They were
amazed to see somethmy rﬂ-mr'l_l.: on Fish
Rock, sbout three miles awav. "L'heyv went
out in s boat and found Solmon French,
the solitary survivar of the crew of the
Fluntsman, He bad been hangmg to the
rovk Tor 30 hours, Hoth of his legs were
hroke, It is onbebevable, 1t is uncanny,
nithitg short of a miracle, that he hung
there, continnonsty battered by e, e
of the men sel his legs and he afterward
went sealing with father 1o the Pantfer.

IR THE GRAVEVAED 17 THE ATLANTIC

Newloundland's sea) fisheries have fow
saglder tales to tef] than that of the South-
orn Cross, . Adter making a quick pick-up
of seals. the Sonthern Crass was almost
home, Ten honrs more and her crew and
cargo would have been safe in St Jolms
CHE Cape Pine. earlyv m the morminge. she
was caught in a gale and sank with 174
men.  Except for omne life belt pcked up
on the coast of Scotlhnd fome months
afterward, not even a stray bit of wreck-
age wis ever founid,

When master of the Leopard, 1 onee
hael a very narrow shave., When only a
few hours out of St Johns, hound for the
gulf, | strock a heavy ecasterdy gole and
ran to the ice for shelter. I was afraid ]
witldl lose my deckload of coal and equip-
ment if 1 ‘l‘lll:"l'_l. in the water. Before |
contld et around Cape Race, T strock an
Black Head, a graveyard of the Atlante,
at 2 oelock in the morndng,

The [eopurd carried about 103 then.
There was a pgood swell in the e and 1t
wis so ponded ap that we conldn’t walk
ashore on i It was =0 deep that it wos
like quicksand—hottomless, A step in #
and we would sink to our shoulders,
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We had (o ripup the deck sheathing,
amel by using these boards and oars we
nuitle & riail over the e to shore. which
was only o eable’s length awayv. When 1
left the vessel her bridge was in the water.
I3y the time we got ashore the sea hove in,

and when dawn broke there was tsthing

ta be seen of the Leapard cxcept some
wreckaye along the cliffs,

HOWEVER GRAVE TITE RISE, OFTEX A
CHEW'S TROFITS AKE S3 ALL

What do the nien get ot of all this
hard work? The vessel mmy make a quick
pick-up and be through in a few davy;
apait, vessels lave been out for two
months and' retorned without o seal. The
ouly gnarnntee o sebler gets s Tood and
A crop note, eguivalént to 9, He works
an shares. Chme-third of the net earnings
15 divided among the crew.  That meludes
everyliody except the captain, who sets
four per cent.  He mkes the same nisk as
the crew—no seals, no money.,

Shares” hidve run as high as $338, Lit
the avernge is about $60. This 1s not
murch, bt it conks at a time of the yvear
when a little money looks god, The
Newfoundland. fisherman i8 a pretty in-
dependent imlividoal. e owns his own
home—every nail in it Usunlly he has
money i the hank,
cow, antd o Toat,  |le rases Bis own po-
tatoes gnd ‘turnips, catches hiig own
Each family has a sheep or two and the
waomen spin and weave their own wool,
I{ the share of the Sealing trap covers the
family’s few nmeeds thén what they get in
the oo Ashery or mites dorfng the sum-
metr {5 prolit.

O the arrival of a vessel with a trip
uf seals, the sculps are Janded by the
crew,  D'elfs are weighed in ccales,  They
nre spread on the dock, but the seent ris-

He has a horse, o

ah,.
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g fripm them makes: St Johns no Ded
of toses.  You can smell a sealer almost
as far as yvou ean see him, But, after all,
the money 5 clean.

Crowis of hoys get the job of Aeshing
seals—that 15, tnking off bits of meat that
still melbwre 1o the pelt.  Meat would dis-
eolor the ol (see page 125).

There's ustually a pound to a pound and
n Ball of meat and hdir o o whitecoat
selp. This 1s called ture. O old seals
the tare mms anvwhere np to seven
ot si

SKILL IN TREATING SEALSKINS

An esealntor carries the pelts to a skin-
ninge loft, where a mechanical skirnimg
kmife does the work of many men and
does it more efficiently. It shaves the fat
trom the skm better than a skinner conld
do it The fat goes into a grinder, where
live steam disintegrates it, and eventually
it 15 Teduced to a flusd state.  Finallv it
goes to hig steel vats holding many thou-
samls of pallons.  Clver the tanks are
mounted hothise gloss Fames. and the
stin shining on the oil clarifies it.  This
ail §5 purmpwad nto mnkers and browght to
Newark, New Jersey, where it becomes o
constituent of soap,

The sealskins are tanned and nserl for
varions kmds of leather goods,  The next
trme you enter a leather-goods store to
by a panseal pocketbook, holl the aricle
in vour hand and think of its story. Think
0f the seals tossing on the jce pans off the
coast of Newfooundbmd amid wind and
hurricane weather. Think of the hirdy
men who go down o sea amd risk thedr
lves walking on the ocean to take the
pelts, Think of the strong Newloumdiand
we vessels that biring them home in order
to sipply the world with pinsenl novelties
ane parrsis for its valuables,

Notice of change of addriese of vour NaTionan Geocuarawe Macazint shewld
e recowwed in the office of the Nutionol Geographic Socicty by the first of the
wenth ta affoct the follozing mowth's izone.  For instapce, if yvow desive the address
clanged for yowe September number, the Socicty showld be wotified of your wew

address met tater thaw August first.
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In this wcinity aa eigith owonder s che world - was
|I|llr1|'|_rrl='d. II'II:| raplareid—"Thr ‘..l[lrr ol Ten Thos
reid SEmiken” 2 vass armn ol sieniing |:|-l.|nrJ1u;| fiespr=w
Ad o resigl ol Il-lll Cowrprty's fiscowrrl=s dlels uren leun
topn crealed 4 Mational: Mot B e prodiEamea o i
Ehe Presiilnnt of the Umited States

AT an expenpe of over $30,008) The Sociery
sent 4 -notible:series of expoditions fnto Pery
to Amepwlygnde Ll Lrdoce o the (s mee. Tl

ifincoveriv (oo & Inrge wloprw ol obr Enowlsdes of 5
civilisntinn wnimitg when Plearey el et [ood Ba Peric

THE Saeiety alag. had the honor of aule

necihing o substantial sum o to the r:-r.|‘:irdlt|.urr1
il Aifmarsd Peary, s'hs discroreeesl the !"F-:_eril Mg, anid
hae coritrabdlied §35.000 (o 'L ompinander Hyrd's Astarciic
bExjw=lithi

NOT lng ago The Society granted  $25.000,
and in ud.liitmn &7 5,000 was g1ven by 'tnEiI'l."lliL'r.aT

membstra (0 Le Lo wu'-u e dvmgressdipgu)
araripriatinn e the purmess wos  menfioend, &)
the finest of the ginht e=unia trees of Cafiffurmz were
therebey auvwed Tor the Amerieorn  poopie

THE Society has conducted extengive excava-

tions 4f Puehlo Bonito, New Mesieo, whers
F!‘l.|I|HI'-.IrJI: pples Tivsl im vept cemmieel dwellings
Wifyre the dbaye il Cobliimiaie (1 I8 spensgring oo ofms
holemics| serwiy of Vodegsplio amd b8 molreldlbinge we
rifesrinni  Eheikigraeehde and hatanaewl, eepeedl Les) ey
¥ isnane=  Povince, it

T further the study ol salar radiation in pes

lathien to long range weather forecastings. The
Sujipete Bile approgeiated SA8 08K L6 paghile Uhe Sieitth-
sanlap Tnethtertdont too eslolelisli g porton: for flve yeors
il Me. BPrikkaroe i Soiik vest Afilca

Capytight, 1000, ki Nuthnal Geegraphic S !F':"...“ILlhI:rII.HIIn 5 R
Al tiglts reserved. Minveed at the Dot (e At W arkimmisn, O, O o Seemiit=C i Ml Satier.
miaklkig =l epeclal by wl pomtage jariseided fe (S 110D, Act of Octobet 1.

in the Loliel Srotes omid Gireal. Wrliabn,
Lre=mlumitn Pist

19T Y. sudheriesd Jitly L 1O1R




Fog...Murk...Rain...Wind
but the Mail goes on!

From
*Coast to Coast with
the Air Mail”

&)
Dudley Nicbols

O'.'T of srorm nto sunbipht
Like a blue swallow, the
shaclowy of the Aar Mail phine
dirts through the chimney - smoke
' a4 bouse m o a lonely walley.
Across black belds. farms, forests

I L ".'-i- ) |I not  knoa '.1'1-"I-r I—I IF TNcans,
m C by i Iilustrated story—FREE
4 SHCCTSEI0N Of (Tack puols, 51%S Author -
Nichols. "Men who look at their Hamidtons,  This exciting story of an on time flight from
imb into the cockpit and po out with the  coust to coast, through min, for and murk, hos

matl, On time! Spinming around the great beenwritten by Dudley Nichols, Let us send vou

ka8 the mmute hand poes round the small,” 2 Oy i bocklet form, !".".-I'-[.r.l_'.”f.' tlisstrated,

The crack pilots of the Air Mail system— along with “The Timekeeper,™ which shows a
like the pilots of our country’s fastest tratns— caomplete line of beauriful Familtons, Address
refy on the accuracy of thewr Hamalton watches  Hamulton Watch Company, 882 Columbia Ave-

in checking the progress of ther planes, nue, Lancaster, Pennsylvana, 17, § A,

Licke—The " Hastimiga" —In 12k filled velbou

Fldrmlion drap muifches frim 350 upard,

Right—The “"Wheatland™ —In 14k fll=l

greenor wehike gold, engraved (2s thoum ), §

amilton
The Weatel of

o Y, ,
T Raileoad ciree Frfr}*{q

THS Hakiilrros W sl | ad ddin Al WoE



We can thank these Awnczents for
many of our mechanical marvels

including Motor Cars . . . .

Aechimaoedes
A HC

E are inclined to think

of motor cars, radios,
phonographs and motion
pictures as modern inven-
tons. And they areton
large degree. Bur they could
not have been invented had
not many fundamental laws
in mechanics, enginecring
and electricity been estab-
lished long before these de-
vices were ever thought of.

Motor cars are tremen-
dously indebted o the past.
Consider, for example, just
the rransmission.

Many people, nor mechani-
cally inclined, would prob-
ably say it was like a box of
geirs. o0 it is and gears re-
mirvd us of something we had
almost forgotten., I is gen-
erally rmught when we study
clementary physics: tis this:

Every machine can be re-
duced to a few simple ele-
menes, cilled the Six Me-
chanical 'owers. The pr-
mary Oones are 'I!]1I:: |:l.!'-'|::1'.
inclined plane and polley.
The athers, derived from
these, are the wheel and
axle (Jerived from the lever)

‘._1"III.'T ]'n.:l'me:l nl"'r::nr

Paromaddo ilin YW

Crslileo

14521519 [k [ ded 2

the wedge and the screw
(both derived from the
inclined plane).

We are indebted ro Archi-
medes. Galileo, Leonardo
da Vinct, Stevinus, Newton
anid other celebrated mathe-
maticians and scientists of
the past for formulating the
principles of the six Me-
chanical Powers and devel-
aping their application so
that we can use them today
in our numerous machines
in wiavs the ancients never

dreamed of.

Gears in their operation
hark back to the lever prin-
ciple. And it is common
knowledge that gears are
one of the oldesr methods
of power transmission for
short distances,

Transmizsions have been
doing this sort of a job
cever since the brst car
reached the street, but, while
there have been many im-
provements in tronsmis-
sions during the intervening

Servimas
J 3 D

T
T P e

veurs, there was still much
toy be desired unidl Coadillac-
La Salle engineers déveloped
their new Syncro-Mesh Silens-
Shift Transmission.

W hat was particularly nead-
ed was a transmission thar
could fullymeerthe demands
of these days of high speed
and congested trafhe. | hat
is exactly what Cadillac-l a
Salle enpineers have accom-
plished. Only a finger touch
is necessarv. |hete 18 no
consciouseftort, no tme lose,
no noise, Driving is simpler,
casier, safer, more com-
tortable,

This new rransmission is
found only in Cadillac and
La Salle cars. If vou would
like to know more abour it
any Uadillac-La Salle dealer
will gladly accommaodate vou.

CADILLAC MOTOR
CAR COMPANY

M= aif [ armarr=2i' S ey

DETROT, MICEL OSHAWA, CAMN,

CADILLAC-LASALLE

Pullew

Whee! gmd 4 ele

Wedge

"-I-I rme




on’t tie up your Money
House like this

m da

929

Ri__.-\t ESTATE men can ell vou chac for
many veirs the one-bath-room house
has been a drug on the market and that the
house with a one-car garnge s falling in the
same category. In two or three years more
the house with hand-fred heating 15 doomed
to join them in similar unpopularity.

Even if you h'“'E"" (o live Jl'i the house vou
AT :1I.1.u|:'ur|.1.T From now on,” it is only good
business to keep re-sale value in mind
aguinst o possible unforeseen emergendy,

Crve of the first questions asked by a [mlr
spective purchaser 137 Does your house heat
well?™ lpfz.-.uu can then lead the T”E (A
spic-and-span, livihle basemens where o
trim, effEcient boiler or furnace is on
the job, and can testity thar the hear it
[urtishies 18 absolowly seromane and de-
pendable, you have made a jong step
owird selling your house at the price to
which vou are enntled

Cheap ||r.'-|I!i..|'|.|.t plants can, of course, be
|__-|||r;'r:.n|'-.| but they add no sales valae to a
house. The house with hand-fired heating
will soon be refused by up-to-tate |'||.|'|.|_'|_'5_
sOme :I-l'll'm f_1-|: ARtOTHALIC |-"l.‘||-i'i|1#. 15 IEE-";Ll'.l.l.IJI
0 profect the iInves LI 1o few resid ence.
The slight additional investment in & plant
that admirredly has no superior comes back
with a dividend when a house is placed on
the market. The easiest vime to insmall such
a4 plant is in the construction hoascing as a
pare of the onginal structure.

By all means insizll an sutomaetic heatung
plant bat, before buying, get the enswer to
phese Questions Hivw i-|':|:uh_ has 1t been on
the market? How many installations have
been in nse hve years or more? What is
EHetr average annual cost for service and
repairs? Whae t3 the hoaocial standing of
the maker? Who, if anyvone, will stand be-
hind it in the event that 15 local represenio-
Ve Socs Our of business?

=
==3

Let ws send you a complete
r.n":,-.'.':':l".r"#.l'.r'ﬂ}.l' af Bryant
Automatic Gas Heating
—the .rr'ﬂf].' automatic
metbod }'J'JJJ‘ by fwenty
years of service under all
ressdential cowdilrons,
bas proved ifs w:_l;':'.':.f to the
114’.*;5';4 n—""You can let your
Pupp be Frrnace Man!”

BR}’ NT

THE BRY .ﬂ"‘JT HEATER ».L MANTU FﬁuCT'L RING COMPANY

17831 5S¢, Clair Avenuc

Clevelund, Chhio




South
America-

Atrica Cruise

Fl.iﬂ ol « « » Canadian Pacific
tlie most intriguing ol

Ly January 21,
Mew York's winter
Indien” summet,
.« Montevideo. ..

MreEssTiLs
Cruiaes,

your sadl out of
straight into West
Thon . .. Rio de Janeiro

Buenos Altes, .. giv cities

HERY,

=
aritals of ks

eempires, Then...start-
|'r|.;-_' cirntrnst, the lomneliest colony in the
worrld, Tristan da Cunha. Back to up-and-

oming cities . . . South Africa. Into the
angle of the sges., .. Vietoria Falls, .. Kaffir
|-.. ails. A swile cortaln... Dar-es-Saloam . ..
AMombasa. . blacks and Arabs, Hindus and
whites. Flnally, back to the smart of the

waorld . .. Byt and the Mediterrancan
|4 days.

What privileged sivhts! What odd cor-
ners! Yet, you without youz
Conadian Pacific service, your 20th Cen-
rury comforts, your caviar and camembert

And throughout iz the ship

{ ships for tropicil cruise-voyasing, the

DY e S

vour home

Duuchess of Atholl | L) gross tone.
Ball-louvre pres A whole
deck of stunning, modern-decorated pub-
licrooms, Anather whole sports deck. And
g staff imboed with the spiric of service.

ROUND-THE-WORLD CRUISE
From MNew York, December 2, 137 davs.
Empress of Australia, Z1,850 gross tons
As low zs SI000,

SIATC Vi ||1||.|.1||~.|.

MEDITERRANEAN CRLUIISES
From MNew York, Feb, 3§,
FI.'E".
Bath 73 days.

The alluring details are i booklets. 1

by Empress of
Scotland. 13, by Empress of France
As low as SO0,

vou huave a pood eavel-agent, ask him. In-

formation also fons any Canadian Pacific

office. Mew York, 34 Madison Ave. . ..
Chicago, 71 E Jackson Blud.... Montreal,

M St I'|.|.r.1| e S West . .. and 30 other cit-
ies in Unired Soices and Canada,

Canadian Pacific

Waorld's Crreatest Travel § ystem
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s FILMO 70D ==

Blaze Your Summer Trail

With This Master of All

Personal Movie Cameras

-[_JT ||5 :_;31
neel  Elu

'|'"|I.1-..

L_.I!.l!'_ tey lirse that

WILTIOr s 807 I.':I:l!i

pver the rocky wall
that poards the poak;

ot with the new
Filma 70 D! lfyou
an e them climb-
b, with the naked
cye, You cun carch
PYeIYna ..-".l_"l. ||I 15

||||-.._!!._|'. ‘."!"':!|"'.

12T b lgs-Dell Flliis,. S Pyl TENFV e LEETNERD

A mere turn ol s EEriet -{CTHT TUTTEY IKIWES YO TIIE SR Wil Want {or the ¢ lose-
i at the starr, o longer lens for a shot midway, sod 4 telephoto for the
moment of vicney, tarawey, The simple fuen of a knols gaves o the
irea of the lens Yoo re aing W ould yom specd up rhewr- chimbing? Seven
bl apeeds are yours, for s--o-w motlom as well s fr. And ics simnliciey
irselt, E. Mk through the spy.glass vigwhnder, press the botton, and “what

ViR RS . Yad .__|!'.' le i P P 5 I._,_'I_ IS [||_;'| FOU AN siEe

o travel companion vl could selecr will jrve void 80 miuch pleisare as
this pew. Filme 700D, the peak achicvement of Bell & Hawell's 22 years
ol ¢ LPEEIeOcE 40 LR Manutaciire i prrofessiTm il amd S IMITEUTr Hidktdin Fric-
LLre eqilpmeni

fov only rivals are Bell & Howell studio CAmierad, cosrne un o 2% 000 that 1l

Hi -'|'. wood's Jeading productions, Yer Filmo 70D, inguding one Taylor-
Ha III (ke 1aanch F 5.3 le yars bt £ 244 4o its amarr, Sesamer locked

iCi '.l. bk Cwde wriih '::".I-':I 5 r';l'-
Like all Filmao camet 1L Filmo ') rakes it o 50 ar 100 r'.|..[ riikl of falsa

Ask the Filmo dealer to demionatrare the new Filmo 70 LY orwrite lor dese Fif-
ive lieratare and thi |:..|'--.I'I:|I mavie bonkler ""What ¥ oo e, Yoo e '

BELL & Howell Co., Depr, G, 1817 Latchmonot Ave, Chicies. T
it Yird, Hillvtiwsd Lowdaw (0L & I i b Mep ey
Fasp i ivil i Ct 1§
CEETIFTR ; i igEf gy - rlag
L& I T AT £l |rawe |aeng sierh
tegular and panchiramatic —olhEm
| A I'. ELEED .I'-I:- —lll-l‘--l | = =TS 14T
i Ll B elifaly il & o _:'. Lila v
under license from Fasrman Maodsk
g ¥ LompEny, foF use of L Eoads
;IJF.’!{:‘I ickr Klig iy B :i_'||..'.|_.|':_
fiulctr, Tods oo Tl o0t deve liogeam
WIHAT YOU SLE.YOU GET and reeuen pastpaid, within rhe con
ITY Wisere pire el . iedily d aharw @
EiiasE el s halmo Primiut
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Avvinl de linee W in-

ter Lrnisest Arvenieid
the Wardd on Keo
Ntar liner Bodgon:

Liatpif v 1l _\:I'l‘ll

ferrancan by B hais
Sticr Hiners delriatic,
Lawrentie nod -
grrtiiie inewl, To the
Woest Bmadies Loy el
sfer Line, deolails o
b anmonesd Inter,

From the little Hhimgs Lhat _-||1,.,;-,_1,.. ki ke the femia-

nine heart =kip a couple of joviul beat= to the big,

comlortable thines that make lile worth livine [or

the men (olks. .. vour chair in o sanny s[rnk fovr thies

all-important sun-bath . . . vour morning tub ot ex-

actly the right temperature . . . irresistible midnigzh

Ladbits in the lounge or cade . . such scemimg Little
things bul so pleasing, aecount i no small measare,

for the inereasing popularity of crossings via Whire

sirer. Hedd star and Atlantic Trnu.-u‘mn'f Finies,

WHITE JTAR LINE
RED /TAR LINE-ATLANTIC TRAN/PORT LINE

INTERSNATIONAL

MERLUASTILE MARKINE

PRENCTR AL CTTTES. AUTHORIFED AGESTE EVERYWIIERE,

CUOMPANY

| BHOADWAY, NEW YORE, Lid SO MOCHEAN AVIL, CHTCAGCE 800 MANKET ST, SA8 FRANCESOp AND OTHENR



The log of Packard achievement o
curds the sailing ol \
waters — the marking of many new
channels of progress tor the ;".!.J-.|.'|n-'.'c
of an industry., Packard has most often
found the way now penerally tollowed

itiany uncharted

For thirry years a policy of creativi
rescarch has conmoibuted to Packand
STy The gutonmatic :-|--r.l' i
vance, spiral bevel gears, four wheel
brakes, instant chassis lubrication and
now & ouamaoe and exclusive shock

ibsorbing svstem—these are bur i few

A B R F AR . B M AN

[ —

Nl § [HIAy 8 PTOVED MO Car Iciuoures

CHFEEErAER ST

or stomaored by Packard

Packard's reputanion for advanced
7 design 1S fhrmly
establithed—in the air and on the
water a5 on the highway. Packard

Intent i burld fon
a disctiminating and growing clien:
rele @ g CETowW e el
gty leaclership barth

cnEIRCCrin g Ml

i XL '_']I

'-~ ;.-I-':--I-

e hvaracie
-[-i.|.|.-'|_' |.|| ll.-'l-. I|I.JI.|I
of Packard munapement will hold

roy N other course,

v’y 4 "
!:‘II'._lall
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DIANA "Stuft”™

CONFECTIONS

_H_h

CANDIES

N
&5

-~ H
1|IIJ|..!1: ] = ...: I i'. gk S :I Li ol i | 1. K 'll-llll. Bk oa 5
EFiipy lEar shelil T L5r s . .."1,

'Ir"' 1l I.|':-. H 'I-|- I'-. II _-.-I.I-I.. [ I| [ II [ ] i [, ..- |I .I|--'I |"-'|'|':|:. T§
hese luscions tidbies, best furchildeen, were gricina ted
by Honte Brothers. Every pound contains 160 plec

21 e !!:- LiHerent vanet . Pai kel 1n ane AL Fial

air-tiight jars and 2, 3 and 5 pound tins

IV vemr dealer does not carrvirenmne Thana *Srafe®
Lonfections, we will supply vou. Send 73¢ for the one
pound glass yar. We will gladly mail it postpad

i‘|| HH Hlll':lliF'._ Fo |'”'-'_ I i L i.| I”i_i 1% I.!I:||.!._:.-'"! kil |.||.I|-II = WM T |.|.-I..I ek

W TLIEE AESR i Bt T RRRLE il i KL

.Il'!hlkfl"_ alf the Fadmaon I|.": Chater charalale
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ST[ DEBAKER style is the visible expression of Studebaker speed and stamina.
Champion performance has won for these great strmight eights and sixes svery
official stock cir record for flectness and endurance, Studebaker’s artisans have
told this inspiring story exquisitely in coacheraft and in color . . . adding the
postscript of travél-ease unknown until Studebaker introduced ball bearing spring
suspension. With this result: Studebuker now sells more cipht cylinder motor cars

fhasn any ather wiaker in the world—and sells them at low One-Pront prices.

STUDEBAKER

J.'H.Llil._f' '.IIlr {_-I'I..'I.*.I'J'F'Il..'-'.n'n'.l-



T.-; g ' irtery, L lncinnarti,
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PhE MatisDieum défoe it Q 1 B i1
bl FELUCH: I v oy, Acrervllabire s
VE FDWwadcke Memesr : :
rehi Fisrimgssished aiul 1 Erg it I Tl bida 5
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. iy i _ : redmazrw Produress
34 " |. 1L||*I L, ’E'il'r!t'l_ } l:’ \ l I ] .‘-"—- MILFORD PINK CGHANITE
aie Screr qud ; | F VICTORIA WHITE CRANITE

Livarrien an .'I|.II|!.'-.'..'1||._' resinti

MILECRD, MASS KEENE N H GRAN l_] E _{;E:"‘-"'-.I-_-'AHE‘H' il FE_ F:"__""*"""'-”'

i
SIURY CREEE, CONN J

B14 Parahind Square Bidd. NEWYORK CITY VA )
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"11“1'. fyrsl predfacipele b investing i=zafety
andd wuy progrom of investing Lo be
sounnd mitst be founded on this pronciples,
Loy st trmye s o pliem 10 win p Competen
oy yoursell, consult 4 banker or a4 higl
gracke investment bhouse before you buy,
||l'||' '!|.'|'Il '||.||| II'.Jl." |||l'.-.' I||||||| :.||I| ikl
Fensoibili]y expoct Lo gel, il pndome, stk
ot Jeopardizng safety, You will learn
how gny program of mvesting shoold be
prel over sevurities of yarons soerta
lavw Lhis prevrcigsle ol diversifoestiom esials-
liehis# anather fomdamental safeauand for

CAMERA
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Hyrd Espedition
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This charming Duotchi Calonigl cormie nesr Haliimoee will pever peed

atirther tout becguar oo coveesd with Sreqrnnl M Askeswos Shinglo.

your roof burn—or will it 1ot?

There is no safe

fDl TRING the past year approximarely 23 per
cent of all residential bres in the Uniced
Suates surted on rfsf And anly one thing will
keep your home safe from rool-communicired
fires, from the harzard of fiving frebrands—a fre

I|'-r.'-:-.' Fouf,

[ohitis-Manville Ripgid Asbestos Shingles conwar
g, Lhey are made of asheitos Gbreand Pordand
Cement, perfectly pnited, under tremendous pros-
sure. With these shiagles an vour home— the fire
hazned s ended forever, A -M Roof caness bers,

M Asbestos Shingles can: be hested white hor
withiat injury—a test which would destroy other
rocbings,  [his reserve of strength, this murveloons
inde pendence of ire means everlasting protection
for the home rooled with M Shingles. Un-
harmed by extremes of beit or ¢old, by rain, sleet
or saow, you are gustded by a roof which will
patlast your house iscif  Recent scieneific toars
prove that weather sctuully makes J-M Ashestos
shingles tougher and stranger|

How serferriy thisdsdrac.
tive root of J-M Motlead
Cezay Hexnpoasl Ashes
tidm Shidigiles Blends wirh
fHd BT Onre ol tlans
Tiiledo i'_'|-|.|| i Churcie
Schiols, ineritooona,
chumbies = ax well m
residences End A R LR
nest roohng bedry sl
protectad im J< M ahin-
1] EX

RIGID ASBESTOS SHINGLES

middle groumnd

This 13 the age of color —und the wide range of
colom und color combonations nvailable | n hohms-
slanville Asbestos Shingles make 'possible any
eifect you may desire, Whatever the type of
bouse, there is a J-M Roof to complete v beauty.
And best of all — this permanent protection nnd
coloeful Beaury 18 tiat scoom ;-nmﬂxfh'y high price,
For example, a roof of M No. 70 MWiet]e Gray
Asbesros Shingles costs only spproximarely 127
mace than s roof of 18inch Stimed Cedar Shins
gies, In the long run, a J-M Asbesros Shingle
Roof is the least expensive of all roofs, The Gt
cosT 15 the lastcose, No mainteonnce or repair
bills Yoo roof or re-rddf for 2l Lazt time.

Every J-M Asbestos Shingle Roof s accom-
pamed by a “cersificste of registrution,™ It will
gsuute Yoo thar your roof is of Johns-Manville
manulsciuee — everlstingly beautifol — giernally
nreproot. 1..'“._1IIJI hee ¢ oupon today, and Ter us
armange for a free inspecdon of your roof—and
an_ estifmate (withous obligation) for reroofing
with J-M Shingles,

The Master Product of a Famous

Manufacturer

J-M Asbesros Shingles aren mascer prod-
zct ol Johns-Manville — the world's
leading manufacturer of fireproof, per-
manent roofing and boilding materils,

JOHNSREARVILLE CORLPCE AT

M Tore Chi age Llresls | Ham Pramsices “Tommir

oLk i e B ot meeiwer e

l'llarll
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'|.l.|l.|rl.

7 1 wyeadd b oo et o8 fros IMFPSETRCEE O My
- el a2 cprimare a9 ¢ TeREL T Colohk



252 Shoulders
to the Wheel

BC‘UHCE a weight on a strong man's
shoulders. How does he take the shock? By
llexing the knees. That's the theory of the
Mohawk Flat Tread Special Balloon. 2352

broad shoulders take the brunt of the Blows.
252 massive buttresses carry the shocks to
the “knees”™ of the tire — the i.‘:l--ph-' walls
. that are built for lexing. This scientifically
correct tire grips the road, spreads the load,
saves the tread, absorbs the shocks . . . re=
quires 15% lower air pressure, which ime
mensely increases fraction and riding ease.

Look for the buttressed shoulders, the dis=

tinguishing mark of a distinguished tire.

Featured |:I';|-r uﬂ:t'p' Tire Dealers Ewtr}rwhzr:

MOHHWKS GO Fa{:{her/

THE MOHAWK RUBBER COMPANY ... AKRON

TFor Sixteen Years .;,?lri:z-hﬁrs of Fine TJires



It lceeps your food sale

__the temperature is well below 50_.always!

For rurnil.:r l"l.i.'i'.llti'lf L
[nr prun]inr_"' IO TS

v v this is vital

In the Genoral Electrie Helrigemn-
tor Lhie temperatire is hepl severl
deerees below Gty o o o adiwys!
Filty |‘||"£1'|-|-.- 1% IJI'I'I_]Il_r"Il ]I} L el |
iislis @e |.'|||. “danger poipt” in i e
preservalion ol fiscil. When the
PETIOTHIERG FIsE £y e 0 degree or
twi above that, bacteria multiply,

fonds bevome nnaie.

Perbaps you think your own e
{rigerntor is nlways Tcold
erouzl.” Yoo cannol bhe sure
nilessyouactuallytakeyour
refrngerators  emperalire,
It is constond ¢old which =
phoded. When sou own o
General Elecirie Relfriger.
for, bt peed never WAIrry.

Note these vital points
of superiority

Countless puporioritie: give

the General Electrie Helelgeraior ith outstumding prosi-
tion . . . an hermotically sealed, dust-prool meshianuzm,
paditinbed om GO . . . ST 8 eusilile femperalure control
oo 8 new stamdnnl of quist operation . . . no oiling
. oo trosabilesone machinery . .. p.'tu:||||i:‘|n'|| Jecatael Lo
tiom . « o i radio interference .. . a0 HH-I_IIL.].!iEI.E‘*.'I fvw -
vear service guaranlee.

Now, in addition to all these proved electrical apd
““.1-||_-|.|!.:i|'_l|l 1-||5I!'|Ll}riri_l_'::.| Leepnieral Elecirie r.lﬂ-l"fi Il:ll.'I
latest gdvanesment . . . o dbl-deel cabinet! Beautilul,
Nop-warping. Strong as a safe. The vew all-seel
cabipet and the liermetically sealed mechanism oom-
Liime b rodduee what we believe iz the inest relrigers-
il v r made.

Vlass production brings greater savings for the public.

g

GENERAL &

The aow all-stee] Genersl Electrio Befrigerators are
[0k |_.|:j|'|_'|]. s low = 3210 at the fuciory. A grra bl
armounl down !II'JI"I'[- G T Four BB o - - M e
[eet wervint . . . then Vo e Dwil it—after touks
g o Tow eary !'l'.--l1'|1l1|:| AL TR

Visit thie nearest General Eloctric Dealer—see thess
new ol els=—yoo'll ggree thoat they offee the great-
esl valuegofall . . . and any comparison will surely
eonfirm your judgment. Ur if you peelier, you mey
ohtain the whole story of safe refrigeration Ly wiil-
ing Electric Refrigeration Depariiment ol enerul
Electric Company, Hanna Huilding, Cleveland,
Do, for Bookiet H-T.

Not a dollar for repairs

More than a guarter of a million homes are en-
Joving the conpemicmee, onmatay aid health-gunrd-
ing serivices of the General FEloctrie Refrigerator.
_-I.-ni' pof ana of these ownors s ever Pt
T
guntitnler o them! 1%y @ record in the inlustry.

||!|.|||'|”' |'|.r r|':J|r||Irl il 3TN & = = hidis difr

y ELECTRIC

ALLSTEEL RBEFRIGERATOR



Homeric days

Mediterranean
Cruise 511111'91111'
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AMEBASSADOR

TO THE TIRE
WORLD 4 &

HE GILLETTE Ambassador Is truly a
super tire—designed lor those who are
satlsfied with nothing short of the best
in design, construction and materials.

Only select, long staple Egyplian cotton
is used Tor s cords—six plles. Each layer
foats in rubber of purest gum-—hrmily cm-
bedded and completely eushloned to pre-
vent internal frietion. 100 per eent more rab-
brer §s used, giving this six-ply tire all the re-
slliency and Bexibility ol a four-ply. Stur-
dier treads of special design and unusual
thickness give still farther protection.

The Ambassador Is buflt to oatlast your
ear. Ask any Gillette dealer to show you
the Ambassador.

GILLETTE RUBBER C0., Eau Claire, Wis.
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NEW Lﬂ!‘l&ﬁ- iﬂf PIEHEUIE Travﬂers

Perg wath tla Ineca rais — Belivea s the
Andes — Clvile —the wamelmyg Strarts of
."-L:__J.jf.'.ﬂ!'...'::l — five Argentime Repubiie and
Huenes Aires — ke Ovienral Repubilic af
Ursegray— Sautoy, the wordd"s cheef coffee
port —Rie de fanerro and feitaric Bahbia

RAYMOND-WHITCOMB

Make this FREE Tr:EJ:Ir' test first (o prove
to yoursell the supremiacy of this wnigue .
shaving cream. Mail coupon. RDLIHd SUUH‘I AmErIEE

Wr | l. vl rr whia z cremen by =l e wd l : -

I than mu i | '|I imiiaknmily =rge it |-..I:.|--.| x CT“IEE ‘i.

hrire iod Yhh.a " ¥l P e R vl - -y U Sailing February 1, 1930, for a two
™ o gt e i v "y e months’ vovage completely round the

II ."- it - e 1 e -l.l' | ; -I - | Brn } :r I... l: ng | urEAl E-::'I'q_._"[l-i-'.__"r'l._!l CO T LCHENL, "-"-'”h WVIETS TG

:-:"'"' sl & il I ETE fmfoee g their liv I is I:E?II-L"F CIlEs ."|=:I'i_'| 115 r_'|'|:|..-.1...:rr'r'.-=11-.-

v iheklesi bomsters o od  Pal W bt mai . i f L]
! : ' having \rey sechons. Onthe 8.5, "Samaria.” The
ourigue ad vantages Cruise will be limited 1o 280 members,

I LAY T I 474, ey T r I EE i 1k fii il N
gt - Wit thile s Aiies sor boes i s and only staterooms with outside win-
I|- f -' L] = i i i 1iF - W
i |I ik |II | i l.- Rl ip el il | i sl s COVY'S "q'llll .'.“:.I LSl H"”'-'I-S- '}I]"!hl:ll ”J:'
I i 1R 0
p : I fenal e il Jsadidd Rornp Saomh AMERLCA
I STsELgH | | ]
S50 et Eeami |
81 ik it adi | | i i y ————————————
ng Tmibilales | I il il eEeed  dadi i
il im an
: ROUND THE WORLD CRUISE
| Piease make the heit O e 5 5 b, B aind ‘Fasidel
Lo veE AN REILEE WL FWUE [IITSERE SRAVIRE perparalion |ereer ever fo tadl round the workd YWl less time
i fand Lhi i Lt Lt e riak s g i li'vine. B+ ial

thi aluisicr. S wog it S ¥ zi wea than any other round the worlkd cruise, yer

wiunually compleis in i prograim of calin exmuir-

"ARANMAYE TADVO BT T—N : )
o it k1 gl g i shiviis and sight-seeing Swbimg Januaey 21, 1930

| | it T —waer Taibo B K MEDITERRANEAMN CRUISE
|_ it .. . | : M '_ £ eigry, . e ] -:: f ] Morr COMplee man ever twlore sath ctla
i ng i ' T e L Afbarna, and Rhodes in addidon o all the unual
____________ ——— a2 . cxlls in BEurope, Asia imor, and MNorth Afriea
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7 SHAVES FREE

and a ean of Palmolive After Shoaving Tale

West Farideen Cranrse

RAYMOND-WHITCOMB

126 Newbury Street, Boston, Mass.
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ENERAL MOTORS believes that
employees in the plant, as well a5 ex-
ELUulive offCers. 5|"||1II||:| have the ii]'.-E'.-l-ItI.L_-
aity to become stockhalders, and thereby
_;-,._‘."lu'r-a iy thie CATCIPriss to the sulCess af
Alfred P

President of General Morors,

wrhach  chey

Sloan, Jr.,

e contributing.
T

has said oo the subject:
"The T'Fl"j_-""_hll.' that Greneral Motors hias
enjoyved, narumlly cannot be areributed to

any sinele miuence, but on the conmry

has tesolied from the combined effort of

ity The depree to which poy pHSLIIUCIGN

E.l_'.r'.l.mr_'ullu. surceeds i remendonsly i

luenced by the ability with which capaml
laborand Lln_-J:|.|.’|.1'|_:|:|:|r_'|1[:rl_'ilil-urL"-I:'..'.!f-|
" serving the '|'|1I.:":.'i.|'_'_ R Ei]'i'.lill.']::.' hJ.?I'_":J.:—.'.:III-_'._
I frmly believe that General Motors in
the execution of these pohoes has justificd
iteslf not only 2% an economic and ethoient
INSLIUMEnT for the ="'|"|_ll.i'..'l.|'5.ll|.!| and sle of
merchandise, but in its public and indus-

a . ) ) - L1 ]
[rinl refdEtiaans B3 Wi ]I-

The booklet, describing how members

af the General Motors family are made

pattners, will be mailed free upon Fequest
to Deparrment K7, General Motors Cor-

nomton, Broadway at 57th St., New York.

GENERAL MOTORS

I_.-r' .-I_..J_Ill

CHEVROLET - PONTIAC - OLDSMOBIL] MARQUETTE . OAKLAND

VIKING BUICK LASALLE
GENERAL MOTORS TRUCKS

FRyGImAn] fe Aizmmudrs s fuapitaiie

CADILLAC

BELCCHLIGHT Firir Fray v

All with Bedy by Fisber
YELLOW CABS and COACHES
JE '|_|--r_'|..,-

'|"r." =i CRLAT _|'|'_|-_ B! l_'ﬂ.l.l."l.r —ddn

#



REPARING for your vacation
Or auto trip! Encine in tune]

Tires in good shape! How abour the
money that must be taken along!?
How nbout funds O Crnergencies?
Your money needs protection—as
much as your car does, Carrying
cash is danperous, Personal checks
HIT NOot I:'r_'-LL]i.lj-.' AL -:_'4_']‘::'-_'-_1 where YO
e Ll'l'li'-'.l'll.?'.'rh. I.I.II"E-I.:' 1'._‘l|_“_:-_i CHN I:*.,: R
laid ot pilfered, and if you lose your

/‘/( bankroll, whar chance have vou of
Oney recovering it! & Wise travelers
P : solved these problems long apo by
rotec‘[lon cha neing their moneyinto American

E?-.:"l'l."'"' Travelers "-._:|11.'.|_Lll.'.‘~. Ready

f g r for immediate use—spendable every

G} yﬂr{f '.'-E'-J.'rl_'_rhl._":-ﬂI..l'l'i.'L':III."'- l_'i'l_r:"!.-'rl‘l'-‘.'u:..'hi
&#fﬁ!&'ﬁ’fp[ﬂ{/{]ﬁ J. protection amainst theft or loss. You

g merely sign them once when vou

buy them. You sign them again

when you wish to spend them, not

betore. They are YOUR individuaal

money which no one but you can

——ﬁ___ =
.

LIsE, [I!I |I-.'I-.|.' Of :-I.'-]L‘:'., InNCOunter-
signed, or not exchanged for value,
your money is refunded in full
@, [ssued m denominatiomsof $10, $20,
nsoy droo,. Cost 75¢ foreach S1o00.0.For
sale at 22,000 Banks, American Ex-

press and Railway Express Avency

Wihces, Ask for the skv-blue Amer-

ican Express Travelers Cheques.

" rayet
and };ef;: dabilil Y

R FRICAN
V< EXPRESS
ravelers cheques

I".:I CITTE r.|!¢I. [i|.|||.l.la| -Il. 'II-I: T I o s .::-:'l |.'|I |!-'-:

ETEEFTER, CTVHIECE ...rl.,] firurs t".::,:“;'.':._'d st
poaled oany part of the wodd by the

American Express Travel Department



Cancer—QOstriches

FHE old notion that estriches have
the habit of hiding their heads in

the aand 1 time of donger has been
disproved agam and agam, Nevertheleas
the expreseion ~hidhmg his head i the sand
like am ostrmich™ aptly describes the mian
who seeks to avoid danger by refusing to
recognize it when it comes,

ACH year thousands of people die of can-

cer—needlessly— because they accept as

true some of the mustaken beliets about
thiz disease,

MNo. 1—That every case of cancer 15 hopeless.
It i3 met,

"o, 2T hat cancer should be eoncealed becaase
it results from a blood tafne and s disgraceful.
It is noe,

No. 3—That mature can conquer & malignant
cancer umided. Itcon not.

Mo, #—That cancer can be cured with medicine,
with a serum or with some secret procedure.
1t can ot

Many cancer patients are negected or
avoided because of the mistaken beliel
that cancer is contagious. It ¢5 not.

Be on Watch for First
Signs of Cancer

Be suspicious of all abnormal lumps or
saellings or sores that refuse to heal, or
I.]IILL‘?LI?L% discharges from any part of the
body. Donot neglect any strange growth,
Look out for moles, old scard, birthmarks
ar warts that change in shape, appear-
ance of siie.

If you have fapged or broken teeth, have
them smoothed of or removed, Con
tnued srotetion of the tongue or any
other part of the bady és often the be:

ginming of cancer troable,

In its early stages, various kinds of can-
cer yield to skillal use of surpery, mdum

or x-rays. But the best dactors in the world are
poweriess unless therr aid 18 sought in tome.

Beware of Plausible Quacks

Because the pature and origin of cancer are
largely sheouded in mystery, quacks and erpoked
inatitutions reap a cruel harvest, They
prey upon the fear and ignorinee of those
who do not know the Bicts concerning
cancer, They are often successful in mak-
inﬁ{].'-::n:t'ﬂc bebieve that they have cancer
when they have not. Later, with a great
fioumsh, ’.‘Lr—‘-}' baast of their *cures”,

Gratefully the patients of the fkers,
irst thoroughly alarmed, laver entirely
reagzured, are glad to sign testimonals
with which new wvictims are trapped.
Beware of those who acdvertse cancer
CLrES,

Anannual physical examipation by your
famaly physician, or the expert to whom
he sends you, may be the means of de-
tecting cancer in its early stages. Do not
meglect it.

Send for the Metropolitan’s booklet, “A
Message of Hope', Addrese Booklet De-
partment, 9N, Metropolitan ' Life In.
surance Company, New York,

METROPOLITAN LIFE INSURANCE COMPANY-NEW YORK

Biggest in the World, More Assets, More Policyheliders, Mare Insurance in force, More new Insurance each year

“Mention the Ceographic—Ir dentifes yoo '



Do you serve Chocolates in Summet?
Somieone does! . . ...

Figures for eleven years show the Ameri-
can people buy one-third more Samplers in
July and Auvgust than in Febroary and March,

It :s the chosen assortment (o sweeten out-
door sports; commde of the cur, the anoe,
the yachr, the game of golf.

It cheers the summer camp and the ses-
shore cottage. It is the quiet but effecrive sup-
port of the strenudus, happy life out of doors,

And it can be bought conveniently, and
fresh, wherever summer trails may ke you




For health, include one-

hot=dish with cold meals!

A digestion taked, day after day, with all the
cold foods of summer, 1s aided and encouraged by

a hot dish with the meals, For chs, soup 15 1deal,
Its delicious flavor is alwave welcome and its
stimulation 15 splendidly wholesome. And 5\'EEET#HLE
Campbell’s Vegetable Soup contnibutes, besides, C] kU

such a generous quantity of health-giving "‘/‘
nurriment chat Yol have less other food i
Lo |:-rn'-.-1'-:||:. This 15 such a real ]‘u:l!_: P

. .
AFrp-anp=-"Witite Lanrt

foward w;in-.P[-: and cONVERMIENT SUMMEer

housekeeping. 15 vegetables
in this one soup— already
cooked! 12 cents a can.

WITH THE MEAL OR AS A MEAL
SOUP BELONGS IIN THE DAILY DIET



T housands of IMProvements

in central ofhce equipment in 5 years

.'Ill.' .'l. |. i"TIF .| | |--_|'.. if A
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P"u'-.'-'ill-:::':rc i3l Major impor- ?:‘r?_... ¥ L'.':'|LL-|-.:|;! !II|.L!I||._ delay lrom
tance 1n telephone ce neral the personal contacts of people
afhee equipment in the Bell System, anvwhere tn the Umted States
and lesser improvenicnts |:-. ||||_ whether they be separated by thres
thousands. |H|l1l'|='-'|.|||h.|* have been  foars of a buildin i or thrie thousand
gl |I1 switchboard cible, ih relavs,  miles of country,

incords, in condensers, 1n selector There 18 no stunding still in the
and i the development of New :lrn-ﬁl Bell System. Better and berter tele

Det :;Tln.l[:r:;ll--Jur:lll L1:".L:-1n.r equips  nhone service at the lowest cost is
ment used in the central offices. the goal, Present improvements conn

These improvements have not  stantly going into effect are bur the

nly helped to meer the steddily  foundation for the éreater service

INCreasing coOmplexity if h_'!l_"l!_'l_:lj!-._ of the furture.



“For the Mutual Good of all”
—Benjamin Cfranklin, in 1752

=And 177 years have
}!'J'ry-:*e'u" the tnherent soundness

| .:‘:-fﬁ:'f.# Bitsiness jtlrfrrw}'?ff

HE courthouse at Philadelphia,
| March agth, 1752
Franklin is outlining his plan for the

Ht.'il.jun'ni:u

st insurunce company in America.

The company founded that day
—a quarter of a century hefore the
signing of the Declaration of Inde-
pendence—was @ mutegd company.

Later—in 1705 —John Marshall
and Thomas Jeflerson recogmising
the soundness of mutual principles,
sdopted them in founding the frst
insurance company in Virginia.
They have endured without change
for almost two centuries,

Chwver Bow of all life insurance
today is carried in mutual companies

pantr ki

wnd in the feld of casunley insurance
B r

leading corporations and hundreds
of thousands of imdividuals are '-'I:Ij*-"}""
g mutual protection and service—
and at » considerable saving in cose.
d A worth-while booklet on mutual

casualty insurance will be sent on
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- Address Mutual Insurance, Room
2100, 18¢ North Michigan Ave.,

Chicaso, [Hhinois.
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ITS, MYJTERY AND
ENCHANTMENT
UNFOLD BEFORE YOU on

g ¢ -y . i
L Jii_ﬂ ) IRt u/ gﬁuu*ﬂ heams

:"-x,‘J.-'"'-T IVE hawkers tell India’s troasures

' for 4 dong ., ., chrysoprate &nd
curics, silks and seris. Resit them iF you canl Ses
lantern-lit Honghkong . . . with sampans scooting
arpund like mad in a beaventy harbor, Stcp into
another warld . . . through the oortals of Peking's
Hall of Harmony . . . where gold dragons writhe
an Haming pillera. Abandon yourielf to the hyp
notic besuty of Waikild . . . in Hawall's flower
scgnbed air. 33 countries . . . more places than
any othir eratse, Over I8 miles . . . alibetime’s
experiences in 140 doyi. All the kikwey and cocl
comitort of the

QUEEN
L I QF CRUISING
STEAMERS

on ity uniquely planned Tith Around the Woaorld
Lrujfse, Sefl eastward , . . Irem MNew Yark lany
ary &th, 1¥30, arriving in overy country ot the
|des] pezion,

An extracrdinary prosrdm of shore excurions
included in the rates— $2000 and up

Write for descriptive literature

Hamt{urg-Arnerican

3?9 Broadway Mew York

Branchei in Beatan — Chitoge — Philadeiphia
5L Leuti — San Froeclooo— Loy Anwpeles - Moatreol

Winnines — Edmontan — Or Lacal Tourst Agwria

Mootstioss the Gengraphic

It idmmtiSes yoo

The Changeless
Wonder

of the CAPES

™

HEN Cartder’s dnay ship hove o bepsith

the stupendous mouhming of rock thar
guard the mouth of the Saguenay River, un-
broken mystery lay beyond. Even today there
hangs over these qants, which men have called
Trintey and Fternity, the impenctrable secret
of the north. Like the northem lights, tha
shoot green and  sthver st oweht above ther
Black heads, there is something uhexplained in
their eternal ot jesty

Your luxurious steamer paswses near on o un-
Gathomed witets im i torp from Monteed] and
uebec. You will have seen fashionable Murc-
rily Bay and guadit Tadowssae, The Saguemniy by
moonlighs pemais g5 the chmax of vour onise
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Sand for (lusiraied Boohilel, Map
and Guide. Fopr full informa? fan,
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CANADA STEAMSHIP
LINES

718 VICTORIA SUUARE - MONTREAL
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ULTRA-FASHIONABLE

A New Imperial (ustom Roadster
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Grent Lakes

and Georgian Bay
(30.000 [ﬂiundﬁ}

VISITING

Mackinac Island
Parrv Sd. Cannada
Chicngo, Detroit
Cleveland
Buffalo
gzt o Ferdl dapw al

NIAGARA FALLS
$7 sﬂ. Thnﬂreat Oil-Burning White Liners

2 North American
e and South American

Fap - b
Eﬁ o) e A trip ip of over 2000 miles *.'-nll* luring scemery

—

enroute—new experirnces and thn I lenty of time

Thaﬂes Great Cruising Ships allowed at all points of interest to see the sights

in comfory and luxury sre equal to Lhe fine Uceun Line Semi=-Weekly Sallinga from Chicago,
aienade and Sen Decks of unosaal weathy Laree 'Ll.-.|1l:| -

B Lo ae et Canamy Covared I m Garden, Al Buffalo, Detroit, Cleveland & Return
Statersams e Parior R T Are oul siche Toomns with wips ""I'" hearing rall roscting ] g Lty el e
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Deck Games, Entertainment, Mo |r-;|!r--:||_!'|r|i.'_' ng with n Social Chicsgo, Duluth & ﬂl.'.ﬂl'f:'-lﬂil"ll I.:'"T"' Transit Co.
Hootess to look aiter tho I-.r.|n:|.":ru'=r.t of Guesta. Cpan air plays W_H, ELIL{H Truific Mgr. W E EROWN,C. P A
groand screensd in with atiendant (o amiose the chikdren, 110 W. Adums 2., Chicagn, ML 13 5. Dbrinian 5S¢, Balfals, N, ¥,
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et = M
Hu;-nkcﬂﬁe i - R e i

1__:.._.:-‘---] il from MNew York Feb. 15 1930, by ipe-

_ - cially chartered White Star liner Calgaric
la every cauntry an the Medderronean,
$§740 up covers all noeceisary expenses
ineluding sightsesing trips and stopover
return lickets. Membership limited to 480,

Alwes Wast indiet Trgiee |||I'.|I1'-|l I l-
lvauireg of vour local agend &¢ Dupl M-IT

JAMES BORING'S TRAVEL SERVICE, INc.
130 FIFTH J'!"-.‘-.-“iHL_FE . MNEW YORK
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Lannedn:. Hundeods of inrecesaing
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Leaving IMusirgzed bosrk]lors
LN |.'I....'l |:'.|:I".
‘Hln- fav, Jume ""Wonderland of the West''—
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Art Crafts GUILD TRAVEL BUREAU
Depr. 498, 160 Morth Michigan Ave., CHICAGD

/

J alire’s / , 2
({ f}Hf{f"f H?f/\-:'.ih The fumons Matthews

38 Stock Cruiser
TCheras 19 fe 30 mfie

REMENTDOUS murmnses sk every tur o anywhere inn
T | |l”|. I 'i”. 1 | . .II: | e e b bl iy

F, {1eetE mil v s ime Cliesin

S

ENJOY THE PLEASURES OF CRUISING
L Matbbewe 38 Alattbeus 46
Single Cabin, Doubls Cabin, [?-nuhltl abin Hngls
Sport Criser. Day Cruiser Cabin, Sport Cruiser
<Matibras 34 Jpreed Craiwr w Ak for Folder N
THE MATTHEWS Cu Post Chinton, Ohag, U5 A.
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TH]E historis seaport of Barcelona siill
holds captive the vibrant spirit of delight-

ful old Spain..
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little trll'-:. into _','I:-il.rrd |y
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For gencrations a small group of highly
skilled men have devoted their efforts to
this up-{'ﬂ.lif.din:.: ol a eralt.

It is to these men that you may turn when
the loss of comeone dear to vou makes the

s 13 :
|JLI:‘C.['I.-'."|:'-L-' ol o memorial mperative.

2O @ ACES

]

[ 1 I
1'-’..11: will find one of them nearby— one
whose advice you may accepl, knowins
hat he will aid ’
that e will aid you In making o correct
wlectHon of A memorial that sill perpetu-
1
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RECOMMENDATION FOR MEMBERSHIFP

NATIONAL GEOGRAPHIC SOCIETY

The Membersbnp Fes, Which ia for the Calendsr YVesr, faciodes
Subscription fto the National Geographic Magarine

FiLELEEE DEFTROH AED FILL s BLasE BELDOW sSsN awEpD T

To the Secretary, National Geographic Society,
Sixteanth and M Streets Northwest, Washington, D. C.:
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Nowu possilbile with the
“*Cold Controall’
tant feature of Frigidoire.

Grt Errnprcrr=

tiffered

CYETYW I JETE  LNe

HE Frigidaires now

by dealers
recognized as a distinet achieve-
ment in automatic refrigeration.
Heveisreal beauty... symmetry
of design. .. clean surfaces that

tay clean...a 'II. minge porees

mechanical parts completely enclosed. Here

latn enamel or white Dueo Lmicls

is an automastic refrigerator so quiet that
vou don't hear it start, or stop, or run. Here
are elevated food shelves that make stonping
unneeessary, and extra power to keep food
safely cold on the hottest dovs, And here
14 the "Cold Control™ that TIVeS faster frees-

i!'l.ﬂ_ -HE i'l'l" .:I!r'llll. r:lr"--I'l'I-..

FRIGIDAIRE »ymy

m e ey ~fulomielie _‘.E_rﬁzfﬂukar

The “*Cadid Camiral ™= - . o8

Priles = madi'n

|.|:r|.||u'r--|i in

uicker freezing of lee and

essertls

“ul:r ['-rigitiuf.r:' aflers this eoe
bination of impurl:uu features,

Th ey

¢ have made Frigidaire the
of more buyers than all
other electrie IE:ITigr_‘rutur.u Ll
bined. Low prices, convenient
terms and exceptiomally low
operating cost put Frigidaire within the
reach of every home,

mew iL li-'llﬂj-'- Or write for a -|'ul.'||{:-l_,: i
the new Frigidaire recipe book:

R | FRIGIDAINE COfPOILATION,
e e , :“Il.lilli'HLI- s f lesmerwl AFomry Corporrion,
-H; Dimpt, Y-d 10, Daytom, Clfsio
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Toward Enchanting

I'."r[:‘l.ﬂl'.'!ﬂ——.l_ll'lfii Ni.._""h"l."
Liners Take Their \1;.3}'

Cnce Aladdin few Enst on a magic car-
pet—i dull trp compared to your golden
hirurs an the three new passenger motos
ships of the NYK Line o the many
colored fascinuton ofthe Otlent. Az once
vt mect oo the s ships the Exst's en
thralling gre, wedding Crientm] h....l.u';

EQ .Jg.-plu.l science of modern luxary.
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s Japaness Letom l||..lJ'. FOTTL. "‘- tkior Hos
A Boman ':-'.'- imamang Pool. Exrjombe Adaictican
pnd Japanme cuisine, 8 denired. A Eounge
tir gay dinces . . . @riEarre, . - concert And then
.the enchantment of Japas and the Oneéht

First Sailing, M.S. ASAMA MARU
from San Francisco, November &6
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Thus combat serious tooth and gum
disorders at the source
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THE SOPHISTICATED WAY TO THE

MEDITERRANEAN

Conard B, M. 5. Sevthin from New York, Jan,
wiy 193 exclisively chartered for Frank's
Fighth Anmoal Crufse De Loxe, An tinerary
which Is a bellliant wum total of all othiers . .. L — |
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SIMPLIFIED

mEEMrrﬂmfnr Picture
That Are Hard To Get

- 5 — -': L‘r'—.:r_--..- E"‘- _r: .-.I..I ‘_r,
Eﬂjﬂn T E L] [ —

mallets slushing, puck zippiog

aeross the turf — polo. Swiftest
of sports. Too swift for even the
pracliced eye of an artist to
cateh the details — but not oo

swill for o 'l;l'll."-i_':li,.. = * . -

There's only one camera for
such pictures—the Graflex! In-
eredible speed. Absolute cer-
tainty of focus, The camera to
which no picture is impossible.
It eliminates guesswork. «

Greflex “Series B”, 344" & 4447,

mpreeed wp to 10 LOND seicind — 2510,
.« Tther models 885 1o BIT75.

FEATURED EY THE BHEST DEALER EVERYWHERE

" ) ROCHESTEIL NE% YORK

WINCHESTER

THAIH ik B

now makes {?,FMJF Wr{? fo you

WINCHESTER
FIASHLIGHTS & BATTERIES
ICE & ROLLER SKATES

FISHING TACKLE
CUTLERY *~TOOLS

made by the makers ﬂf

WINCHESTER

GUNS & AMMUNITION
UALITY products of personal service
L

wresenling the ubmost in manufacs
turing skill and experience aegquired by
Winchester in over 6 vears of meeting
the exacting requirements of the Sporis-
man. Each an oulstandingproduct in its
field that will win by its serviee and merit
the same aflfection as a1 Winechester Gun.

=old by sporting goods and hardware
dealerseverywhere. A deseriptive booklet
will bt furnished by vourdealeror nuailed
direet nt vour reguest. Write also for—
"Thetame-The Gun-The Ammunition™
—amostinteresting guideflor sportsmen,
Iheptr. G
WINCHESTER REPEATING ARMS 0.

Mew Haven, Conn., U. S, A.

"Mentien the Geogrsphic—I1t identifies you,”



A WORLD of

NATURE KNOWLEDGE

To Enrich Every Summer Moment for Young or Old

The Book of Fishes—Dby John (Oliver La Gorca
afic]l other suthorivies; under-wnter nction
porrtraits T full color of 92 fishes; 134 engrave
ingss 243 pages; Molloy et binding, $4.

The Book of Birds (Recdied Edision, 1p07)}—
by Henty W. Henshaw: full-color porcraics
of 131 birds; many eogrvvinia; 12 bind migre
tlan maps; 210 pages; Molloy are binding, 54,

The Book of Wild Flowers—by William

Joseph Shownlter snd ather authorivies;
250 {ull<olor paintines of wild Bowers wnd
prasees; 243 poapes: Molloy am bituling 34,

Wild Andmals of North America—by Fd-
ward W, MNelson, 117 hull<soior panmite of
animnls by Louis Agassiz Fucetes:; B en-

gravings; 240 pages: bound m buckram, 35,

Horses of the World—by Major General
Willtmm  Harding Carrer: 24 full-page
IHastrations In coloe; 72 Black-and-whire
engravings; LI8 pages; bound iy buikram, 53,
The Book of Dogs (roar Elitinn)—A vesi-
rabde * Bench Show'' by Teading puthorities;
fullcalor porreits of 102 dogs; many ather
RTEra  EeN; 1 HY ERITIC h"lull.-ul,-'uﬂ |.'.I:'|1..,:|m_“. %3,

1deal also for Summer Hotel or Club Reading Rooms and for "week-end gifis™

Prices I:-J-n'pu_.rf._! i L5, S mid Coanade.  Mailing atrroad, 3¢ conts

Obeainuhile only frum the

NATIONAL GEOGRAPHIC SOCIETY, Washington, 1D, C.

NMATIONAL GEOGRAPHIC SOCIETY, Wahingten, T C.
[ enecione !'_______...{l.'r:r A — L ] “Fisdeem™ .
cmms Bl P eEea™:

camnnwe DOpaey THomes™ o ... _ topim *Dop”™

Al e — e

. L t:irrlulri|r|i.l|-r infl=olar, Hllhestrmietd bowob e nn reraess

o u e o DEEpEps e ™ i

. Emapiics ARl Asidsiiala™:

T T T




A Welcome Change
from Meat

E\Eﬁ‘-"w" you can serve delicious health menus
that satisfy the palite, while butiding and
maintaning good health.

Far Friday menus and lighter, tastier meals in
hot weather, Protase is 2 most welcome change.

It has all the good qualmies of mest. It looks
like ment, tastes like meat, smells ke meat, Yet ‘ , .
it ts purely vegetable. Free Diet Service

L Tdi-n - Bands Cresk we mamciin o ® ol ol iadeeic d sielais s
You can serve it in any way meit is served. Roasted, ek

; g | Vi youl Ul &y S prodlem. oy will Wil o Lda Jeam
braoiled, stewed, fried or cold from the can. 'rotose  gam cer ehiet diesizan, e will sad ym s Vo
- N it ol ik |-r i J Lstaiie s vunf patticzlar det  Heslthful Giving,™ & mmet iremmsoag
t E4 il = % are delitious, o,
ALl I'“"h a |'| A | = ' aml Belptul esk writs= by 4 Eaiing marmos eaprtl. wid
Il-hlllu Viep L-:T‘th.'_- imeal if e of T]'H_'l = gtest f[r]j[[ﬂ_‘l L= B m=iih biwy EF ectid W EEHE ®iilld maiss i &ddddeer am ke s
b Ak il il il E piipae 18 deseriles Wil PeerpEs Ty A

-[-“-_”1_5_ .I-Illl Thl" I!.:I:':' ."I:-'H."-]';l“ht!': =14 ﬂ.ﬂ'[[l‘" i_.rl._.l.'k- it anda sl 4w tlie Baigle © ek THe Pymiem THE NA T TLE
Toieether with the other health Toods in the Bartle onEsx roob Coo Uemitper 128, e O, b,
Creck line, Protose 15 sold by your Health Food Center

1—:m:u.;|'.3.' 1}||: leading |._rl‘|_|1.'::r.- B"%‘[ I l£ CR'J:"FBL

A sk ab La T Paovlla. Sais 5 A H | T AR Y LMW
SAER abonl ctieL b extrin, Pevlla, Savita, e L L L
Malted Nuts; Fo, Paramels, Fig Bran, HF & ];‘OODS

Loxa, Yiia Wheat and Bran Biscwil. Jur T‘nrrr

's ee tﬁe MERICAS best river trip. Plan for it now. Service

daily Including Sunday between New York and
Albany, May 18th to Oct, 16th, Ask that your ticket
read by Day Line or we will honor your through rail
ticket berween New York and Albany and Albany
and New York. Write for literature.

D .Llne

New ".r_"utl.; City

HudSﬁ 1‘ \

West 42nd Strest Pler

“Wention ithe Omogzaphic—It identifien yoo.™



“You're out,

Jimmy Harrison!”

Storming the heights o la Anthony Wavee! Litle
bearts jump, tin swords flazh . .. 0 toy pistol barks
full o Jimmy Hurrison's face.

"You're out,” cries the attacking general — and
Jimmy, hurdened veteran that he is, carelessly rale
a elight "barn,”™ amd groeelully plays dead,

w w v

Unless Jimmy s mother calls the doctor ot onee, that
alight, burning wound may prove dangerons. For
whenever foreign matter is foreed into the flesh away
from the air, leckjaw, which the medical profession
knows as tetunns, may lake its deadly toll,

It may be the traditional rosty neil or oy piatol,
but these are only among the more common canses

In fact, the germ that Lrings lock jaw 15 found in
many ploces, Every porent should be on the lookoot
b make =ure that =uspicion: wonnds receive inme
dinte medical attention,

In the wlrl': montls of the World War tetamis

inlection among wounded soldiers was afipatling.
Then all the warring nations issued o bulb of the
proventive antitoxin gs standard equiganent in the
First And kit of every man, As 0 result, medical
puthorities estimite, tetants pmisng the fighting men
wis redaced by approximabely £5°,

Constunt rescarch biv Parke-Daviz scientizts ol
before and =ince the war has Hn'adilj. 'Ih!{ll'“'l-'l.“-r the
r!I-I:I:I”!j" af Parke:Davis tetanos antitoyin,

With modern preventive measures casy of scoees,
one hears less and less aliout lock jaw developing
from aceidental wonnds,

F E [

For over halfa century Parke, Davis & Company huve
beerts prowerful allies of the scientific forees that have
contributed so greatly 1o improved medionl praotiee.

Medical preparatioos bearing the Parke-Davis label
huve bern preseribed by physicians with perfect con-
fidence sinee our beginning 63 years AR,

PARKE, DAVIS & CO.

The world’s largest makers of pharmoveutical aod biological products
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If Germs were Huge as Dragons

If germs o5 huge as dragons roamed your
rugs, with what awe you would regard the
instrument which devoured them! DBur
germs are none the less rerrifying because
they are infinitely small. Nor is the marvel
leéss becanse The Hoover removes them so
casily.

Rather it is greater, for the ability of The
Hoover to gather up, in its cleaning, mil-
lions of these germs only shows how thoe-

oughly it removes @/l types of dirt from your
floor coverings.

This it does through a com-

FEEEN OF om
whEHIMETON, & €

bination of three scparate cleaning prin-
ciples, beating and sweeping and soction.
The most remarkable of the three is the
exclusive beating principle—"Positive
Agimtion.”

It enables The Hoover 10 rémove more
dire per minute than any other cleaner.

Ask vour local Hoover dealer [or 2 home
demonstration of "Positive Agitation.”
Three Hoover models, £59.50, 8§75 and
$135. Only 56.25 down. Allowance
tor old cleaners.

NORTH CANTON, OHIO

N10PE
d.p.m.

—gl W e e e

The scoyibuce mensure
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