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THE COLORADO DESERT”

By W. . MenpenuaLrs, of THE U, 5. GEOLOGICAL SURVEY

With FPhotsgraphs by the Awthor

HE, Colorado Desert 15 not

I Colorado nor oven near that un.

perial State. Instead, it is m the
oxtreme southeastern part of California
and adjoining parts of Mesico, and
represents one of the peoeraphical and
physical extremes for which Cahiornia
15 noted.

This state extends for 1000 nules
north and south oloong our Pacific shore
line. so that it passes from tropcal Lo
temperate conditions and from the most
atid to one of the most hundd sections
of the continent. [t includes the great
Sierra. dominated by Mount Whitney,
14,501 feet above the sea, while just east
of this culminating peak of the United
States lies Death Valley, the Jowest pont
on the continent, 270 feet below sea-level.
These physical contrasts are matched by
contrasts in vegetation and temperature,
so that nearly every type af natural
environment under which man exists is
represented within the honndaries of the
stnte. and often, as in the case of Death
Vallev and Mount Whitney, the juxtapo-
sition is =0 immediate as to greatly ne-
centuate the contrasts,

The vallev of southern Califorma,
with its orange and Jfemon groves, its

acacins and palms, fts geranium hedges,
amd H2 pot of roses, 15 only 00 mijes
from the region that is the.sobject of this
sketch, origimilly one of the mos deso-
fate spots on the globe, a veritable fur-
pace in midsummer; with recorded offi-
clal temperatures of 130 degrees in a
shudeless land, but now destined through
the ageney of man to become & umijue
agricnltural <eetion, in wlhich. products
not capable of production elsewhere in
the United States can be successfully
SrOwW .

This desert derives its name from the
Colorado River, its creator and wuntil re-
cently the erratic master of is destinies.
Now the river is sullenly yielding to man
the dominion that it has maintained since
the evolution of the desert from sea bot-
tom to arid vallev. This evolation is a
very recetit event. in B geolopic sense,
and is one which the séientist 15 able to
decipher with exceptional and satisfac-
tory definitencss.

The desert vallev i a northeastward
extension of the depression whose sonth-
ertt portion is filled by the Gulf of Cali-
formia, Daringe o time that 15 not at all
remite, geologically speaking. the gulf
peenpitd all of this depression, extending

# Publishedd by permission of the Director, L7 3 Geologrical Survey.
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THE COLORADD DESERT

inland 200 miles farther than at present,
o that its waves lapped the base of the
Santa Rosa Mountains and of San Jac-
quito Peak—physical featores that are
now far inkind, At that time the mouth
of the Colorado River was in the vicinity
of Yuma, Arizona, 6o miles in an air line
north of where it now is. Presumably,
then as now, the river discharged anmmu-
ally into the gulf sufficient silt to cover
one square mile to a depth of 53 feet.
This matetial represented the products
of the erosion of the great canyons in
Utah and Arizona that are properly re-
garded as among the wonders of the
western world.

At the point where the river discharged
into the olid gulf this €lt was deposited
as a great delta whick gradunlly estended
entirely across the gulf to the Coeopab
Mountains on its jwestern shore. As a
result of this extension the water body
was divided into two parts, the ope an
inland sea and the other the modern guli,
with about the same dimensions and oul-
lines that it has today.

Delta growth, however, did not cease
with this separation ; silt continued to be
brought down by the Colorado and to be
deposited in e bed, along its banks, and
in the still waters-at its mouth, By tins
process a stream huilde up its immediate
charmel until this channel is higher than
the adjacent land on either side. It is
then in an unstable eondition and will
shift to more fovorable courses at times
whet extreme floods breach its immedi-
ate banks. By this process continually
repeated it comes eventually to flow over
all parts of its delta, building up each
part in turn, until the whale stands well
ahave selevel. By such a process the
Coloradn River has tmilt the famous
delta lands of the lmperial Valley, and
meanwhile has  discharged alternately
into the Salton Sink and the Gulf of
California

During  those periods when it dis-
charged into the sink this basio was filted
with water and hecame an intand lake.
During the other periods when it dis-
charged southward away from the lake
the supply of water which it comtained

s

quickly dried away and left the old lake
bottom as the Colorado Desert.  Dionbt-
less this process was repeated many Limes,
but there exists clear evidence of only the
last occupancy. This evidence is in the
form of a remarkably well-preserved old
water ling (see page (82) that rims the
desert from Indio to the Cerro Pricto
at-a height of 40 feet above seadevel. On
the rocky points that projected into the
lake thiz shore line is mihicated by thick
deposits of calciwm carbonate, usually

of as coral by the desert dwellers
because of a fancied resemblance to this
mineral, Where alluvial cones and the
sandy floor of the desert formed the
shore line, beacheés have heen developed,
and although of soft sund ond easily
eroded, they are cven now well pre-
served, thus testifving to the recency of
the action that produced them. Owver the
floor of the desert and along the sandy
beaches are myriads of shells of brackish
water mollusks that lived in the lake. So
abundant are these tiny fossils in the
northern end of the desert that it has
been called, on account of their numbers,
the Conchilla (Little Shell) Valley,

It is not ible to stite the exact
l}::l::ud at which this lake disappeared.

time units of geology are too large
and too indefinite to translite satisfac-
torily into vears, so that when we say the
last existence of the lake and its disap-
pearance are the most recent of geologic
events, we still leave the mund groping
for a definite human standard of time.
It is the crudest of estimates, merely a
guess, indeed, to state that, reasoning
from grologic evidence alone, it may be
a thousand vears since the lake vanished,
yet it puts in concrete form such a guess
as the peologist is able to make.

When human records are studied, some
evidence on this point is found, but it is
almost as uncertiin as.to time as tiat
furnished hy the physical features. The
Indians now living at Tore and Alamo
Bonito have distinct legends to the effect
that at some time in the past the valley
was occupied by a large body of water.
They record that this water conmtaimed
many fish, and that it disappeared grad-
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THE COLORADO DESERT

milly until eventually the lake hecame
drv. When questioned as to the dure of
this event thes state that it ocvurred as
long ago as the lives of four or five very
olil mets. sy three or four centurics ago
at the most. [t 15 not probable that their
statements are ot all aceipre as to time.
bt by combining them with the evirllence
furnished by physical eonditions it 1=
possible to say that the Inke may have
disappenred and left the desert, a5 we
have knowf it in historic time, 600 OF
800 vears ago. |

With the establishment of routes across
the continent, as a result of the digcovery
af gold in Califuorniain 1840, the wesl-
ward.faring enigrant who selected the
sonthern ronte  regnrded the  Colorado
Desert as the last and most difficult of
the areas to be erossed before the prom-
ised land was renched.  Its summmer heat
is extreme and its aridity is such that
somelimes & YEar or more passes without
a drop of rmin, and the average for many
censong is hess than 3 inches annually—
much Jess in twelve months than in New
York city in one month, ‘The native
vegetation includes such curicus anid dis-
torted forms as the ocatifin, the spin
barrel enetus, the dreaded cholla, the leat-
less palo verde, the ironwuood, whose
Fher s s Hense that the dry trunk will
sink in water, and here and there clumps
of greasewnod| or gTHy sngebrush.

Many legenids have been related of the
desert and the tragedies enacted within
it, and among these one of the muost in-
teresting appeared in a miaguzine of wide
circulation in  September, 1891, This
srticle wae a graptie account of the finil-
ing of the hulk of an old Spanish gatleon
in the plava which at that time formed
the Jowest part of the desert.

The story was reported to have been
wld to the writer of the article by a
prospector who, leaving the groups of
qprings in the vicinity of what s now
oroy Indian Reservation, attemptedd
0 cross the too miles of waterless desert
that separates these springs from the alel
Rutterfield stage line far 1o the south
near the Mexican line, The narrator
ctates that while riding down the western

8o

edge of the basin his aitention was at-
tracted Ly @ carions object within the
lowest part of the sink.  He attempted
to Tide to it, but when still some distance
away his horse broke through the =salt
crust of the saline marsh and  was w0
injured that it had to be killed.  The
fider then tried to approach the hulk on
foot. but the marsh was too tréacherous
and lve was not able 1o reach it He
states, however, that it was distinctly
visihle ; that it was clearly the hull of &
vessel of antique type, with' high prow
and stern and stumps of broken masts.

After his attempt he retraced his steps
to the western horder of the desert s
contintied  his: journey to the south on
foot, but long befiire g:tting to his ob-
jective point, Carriza Station, the water
that he carried] in his capteen was con-
sumed and he wae in danger of death,
He wandered on in debirmmh across the
sandy wastes and through the bad lands,
losing consciousness and reviving again
and again, anid was finally found barely
in Hme to save his life by the keeper of
the station. The tale 1 graphie and
picturésque enough 1o be its own excuse,
but it hears the carmarks of belopging
to the type with which the imaginative
and sardonte western. plainsaman 15 wohl
to beguile the tenderfout.

No later explorer has found a trace of
the old Spanish gallean, althongh many
have visiter the Salton Sink, and bheflure
its inuncktion by the Colerado River salt
mining was carried out on n commerciil
seale within it for many vears, so that
i was  intimatelv  known,  Further-
more, it must have been inherently im-
]'H'.I‘."Eihi: for any of the earlier Spanish
explorers who passed up the west coast
of North America and into the Guli of
California to penetrate to the Salton
Sen. even had it existed at the time of
their explomations, becanse so nearly did
evaporation  balance inflow from the
Colorado that the stream connecting the
Inke and the gulf must have besn too
small for navigation and, i we may
judge from present grodes, oo switt for
chips of the old galleon fype to make
headway against the current.  Huot even
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THE COLORADD DESERT

though there is wo Spanish hulk the
bottom of the Salton Sink and oo evi-
dene that & lake bad existed there withit
historical time, there can be no possi-
hility of doubt of the exmstence of this
take in the latest of prehistoric periods.

The desert became known to white men
through the activities of the early Span-
ish explorers, who, pushing northward
from  Mexico tnto Arizona: and Cab-
fornia, Anally established an overland
route conmecting the Mexiean wHESIOMS
with that Pacific Coast group that
stretches from San Diego to San Fran-
cisen, ‘The carliest of these Spanish ex.
ploters to leave a full record ot his jour-
neyings is Father Francison Garees, who
iele at least four trips on foot throogh
the Somnoran deserts mto southern Cadi-
fornin, and on one of these journeys
passed northward nearly 1o san Fran-
ciseo Hay,  The simple and devout padre,
urged onward by the desire to extend
his faith to the California Indians, at last
fost his life fn the massiere on the Colo-
rado al the mouth of the Gila i 1774
This massacre checked the mussionary
activities for a time, but occasional ex-
plarers continued Lo penetrate the region,
<o that it had becore known inn general
way when the distovery of goll in Cali.
fornia o 1Reg led to the crowding of all
the western trails by the argoniuts.

One of the resolts of the stimulos
given to western exploration by the gold
discovery was the organization, uniler
the auspices of the army engineers, of a
serivs of expeditions whose object was
the determination of possible railroad
rotttes to the western enast, One of these
explorations, eommanded by Lieutenant
Williamson, was assigned to the south-
weetern field, and to it was attached Proi.
W, P. Blake, now Territorial Geologist
of Arizona. In the course of the ex-
plorations af this party Professor Blake
visited the Coloradn Desert between
November 13.anid December 19, 1853
Tn, the volume hased ¢n his explorations
Professor Plake gives a lete and
graphic account of the great desert atud
the phenomena  displaved  there. He
tecoprized that the depression was bt

GET

the bottom of n vanished lalke, whose
depth amd extent, hawever, he was mnable
to outline defimitely because of the lack
of accurate maps. Al later scientific
deseriptions of the desert arc based on
Blake's account and have done nuthing
mare than add detail to the general prin-
ciples which he outlined more than half
5 century ago.  The work, though done
in the briefest time and under great
physical difficulties, has borne well the
tests of all later investigations.

The Jesert, althopgh knowh and trav-
eried when necessary, contimuerd to be
stiumned and dreatded until as late as
1By, when the Southern Pacific Railway
became o transcontinental line by con-
necting New Orleans with Los Angeles
along o rouke that crosses the southern
extension of the Sierra by San Gorgonio
Pass amil follows the arid valley from
north to south between the pass and
Yuma. Sinee then access to this section
hae been relatively safe aml easy, it 1t
has been =i unimviting amnd so apparentiy
worthless that ontil alout the begmning
of the present comtriry it containgd no
pernmnent lmman mbabitants except a
few railroad and mine emplovees, who
regarded their assignment as worse than
cxile.

Engineers, however, had long realized
that the silt-coverad Hoor of the desert
ripuired only the application of water
to beentne & most prodoctive agricultural
area. ‘The fact that it 15 a portion of the
orygmnal delta of the I.':::rfhrmlu Kiver,
across which that stream has meandered
many times during the past centuries,
means that the task of conducting Colo
rado River-waters to it is a comparatively
simple enpineering feat: hence several
attempts had been made to inance 4 plan
to build such & svstem as the ent
Imperial Canal System before the suc-
cessfifl oeganization of the California
Develapment Company. Following the
orgranimition of this campany constrme-
tion was begun in 1900, and in 1QOL, N
the moitth of June, water was delivered
aeross the international bonndary at Cal-
exien and the first Imperial Valley lands
were irrigated.
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D ent from that time until 1oGy
was rapid, but the silt carried by the
Colorado River tended 1o clog the canals
of the drrigation system and to mnke it
difficult to sécure safhcient water through
them to irrigate the tribotary lands, In
orider to overcotne this difheunlty, mew in-
takes were repeatediy cut at the head of
the svstem, and during the flood period
of 1905 the river, enlarging one of these
intakes, abandoned its normal course to
the Gulf of Califorma and, following the
Imperial Canal nearly to the inberna-
tional boundary, flowed sgam into the
Saltom depression as it had  doubtless
done at many perods in prolistore time,

=0 we had the strange spectocle of o
mighty river wholly  abandonme  the
lorwer Bo milesd of its course gnd ceasing
uiterly to discharpe into the sea.  Duringe
the next two years repeated efforts wore
miade to redivert the river from its course
inland to that toward the gulf: bat these
were all nnsuccessfnl until  Februury,
1oy, when, after the expenditore of hun.
dreds of thonsanids of dollars. the stream
was hinally controtled and the menace to
the valley removed : but diuring the two
vears or more of mnflow a great lake
neariy o0 square miles i area hml ac-
cimulated n the bottam of the Salton
depression o a dopth of nearly 80 fect,
smndating 40 op 50 miles of the nuiin
transcontinental Tine of the Southirn
Pacific and forcing that read to rebuild
on lhgher fines at great expense.”

With the control of the riveér refminid
and the menace (o property interests: n
the: valley thos renmoved, wlevelopment,
suspended for a long time, las been re-
sumed at a mate that pronuses o more
than make up for the delay.

The principal elements in the history
of this ez:;fa{milrmn 'rc-gnm may  be
briefly summarized: First, in earlier pre-
hlsi‘r_rrn_ time it was ah arm of the Gulf
of California: then, perhaps during the
Middle Ages of human chrannlogy it-had
become an mterior like, separated from
the gulf by the deltu of the Colorado

* For further deseriptinn of thi= break of the
Colorndo River see ht‘ Wew Infamd Sea” by
A, P, Davis, m Nar Geoo, Mag, Janvary, 1007,

691

River; after its separation the lake
eveniually evaporated and i site became
the hottest amd drvest as well as one of
the lowest points n the Umited States.
It was in this condition when L first be-
carpe known to eivilized man.

By the practioe of the art of irrigation
a part of it was later transformed from

-an pheolute desert to o wnigue agricul-

tural commninity, but as an incident in
this reéclamation a lake lias again been
ereated in the bottom of the depression,
ani for a Jong and anxtons period there
was serious danger that the mundation
might extemd 'over practically all of the
lands that had been reclaimed.  Fortn-
nitely this menace Is passed amd develop-
ment agu continues punimpeded by fear
that the erratic river will destroy what
i timies past it Has created.

The desert js interesting for other reas
sans than those due to its strange history,
Within it or about its borders are most
striking land forms of bizarre tvpes,
East of Holrville §2 8 zone of sand dunes
(2 miles wide and 30 miles long—a re-
gion utisurpassed i aridity and ‘in men-
ace to the inexperienced traveler by the

worst of the Sabaran or Tibetan desents.
[ See page 700,

In the western edge of the Imperial
Valley, at the east base of the Penimsula
Kange, are bail lamds quite equal in pic-
turesrueness and in o gsclessness to the
worst of the Dakota bad lands, (| See
g h:,ptlr. |

The rare torrential storms of the re-
Eon bave caused the streams that drain
from the bordering mountaing into the
desert to cut strikingly deep, narrow
canyons through the samdstones aroumd
the desert margin, Same of these cleft-
like gorges sre scarcely wide chough at
the bottom for a man to pass, vet have
walls two hundred feet high or more,
(Mhers are broader and deeper, but with
shetr sides that cannot be scaled except
where broken down at the junction of
saome tributary arrovo, [ See page 603.)

Among the most incongrions elements
m  the rdesert pheziognomy  are  two
groups: of mind yolcanoes that seem
uncanny, o stradgely out of place are
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they in the featureless silt plain whach
constitutes most of the desert suriace
The best knibwn of thése grotps is now
submerged by the Salton Sea. [ts sito-
ation s *|.]:|-.|*Il. O males somith of the station
of CHd Beaeh, the junetion point for the
Imperial and Gulf Branch of the South
ern: Pacific Hailromd, Thete soliataras,
before their submergence, were dis-
' ! e stth-gronps, near
soe mommids of voleame rock which rse
above the desert floor. They have: been
visited at vanous times by explorers and
during &t least one of these visits a
trapedy was narrowly averted, The ex-
plorer, in anemphing to eross the thin
crust that covers the hot mud bag which
separiter] the mpmmds from the solid
grotnd aroand them, broke throogh the
crust and was so scalded that hys explo-
rationg had o be mven up and hig life
even Wis for A lime 10 jeopardy

The ératerlets of mud look mare like
irregular beehives n vanous stages of
dilapidation than ke nany other (amiliar
form which midght be méntioned (see
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page 608 ), | In the tops of these mountds
there are often cup-shaped, depressions,
amd from these or from vents in the sides
steam  amml other goses are constantly
rising ( see page O00). Thew pases i
tamm mch =sulphurous vapor, and this
vapor, condensig as it reaches the air,
lines the vents with britliant vellow CTVS-
tals and powders the adjacent surface
with a golden dust that gives curious
ant] even attractive effects.  Round about
the mounds are pools of hot mud or
waiter, the latter ofteén so adid that shoes
or wearing appare] moistened with it are
clestroved

The seentd important grourp of solfa-
taras liéd ot i Californm, butl-abotut 40
prles sopth of the international be minilary
i Mexico, along the western shore of
Violeano Lake and near the base of 3
dark batte called Cerro Prieto,  The vol-
canoes here cover many acres (see rages
M8 andd 600y and are mboch more active
than those on the American side of the
line,  Munanv of them are boiling aned hub-
bling continsally, emiitting werd modfied
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WING FHERRING

sounids that give the vicimty an uncanany
aspect.  This  effect, moreover, b in-
creased Dvthe strange hyesolf  the suriace;
the white of the alkaline eflivescence
beinge tinted vellow by the Sulphuor or
durk red or orange by mercory sulphides.
A sharp hlufl sepamates the area oeco-
pied by the solfdtaras from the flat oceu-
jed during times of flood by Vaoleano
ke, and small openings lead from the
chire of the lake into this bluff. These
openings, like the voleanoes themselyes,
nsually discharge vapors, ant from’ somie
of them hot springs or nuxd fAows i8sne.
Tt i rolated that one of the riders
emploved by a big attle company that

eamntrals: the %‘rmlﬁ' part of the range’
I

sonith of the line deculed in a moment
of aleaholic inspiration to explore obe of
these mncanny caves, He came out

il

quickly, sobered and shaken, and  srarted
fur his pony.  “The crust's too thin
this neighborhiood for me,” he ts reported
oy have sail. 1 don't belivve the ond
of thiat hole s more than forty feet from
hades, and while U'm a fair gambler amd
only an ordinary sinner, 1don't wint to
take any chances hereabouts.  Calexico
ami the forget-it-wister for mine.”

But for the sober nin the regitn about
Violeano Lake, although a veritable jn-
ferno in the desert smnmer leat, with the
piffing of the steam jets, the sulphurons
elors, the treacherons, hot marshes, and
the weird eoloring, is perhaps for that
very reason an ared of deep  ihterest;
fat it is only one of many interesting
features in o most o umigoe and  even
vet verv imperfectly explored corner of

‘North America

KING HERRING

An Account of the World’s Most Valuable Fish, the

Industries it Supports, and the Part 1t
Has Played in History

By Hucn M. Samiru

1. S. iroty CoOMMISSIONER OF FIsHERIES

HEN onc takes a lird'seye
view of the Ashevies of the
world he quickly perceives

that there ts no family of fishes amd no
group of oguatic ankmals that  con-
tributes so fargely o the support of the
bt race as the herrings. The family
e 200 members, nearly all of which
exist 1 preai abundance.

In nearly every country baving exten-
sive fisheries some kind of herring is of
importatce, aml omany conntrics rep-
resentatives of the family are among the
most valuahle of the water products
Some of the herrings live exclusively in
salt water, some exciusively in  fresh
water, amd some altermately In the sea
and streams,

Characters by which the herrings may
readily be recogmized are the presence of
a single dorsal bn, which, hke ull the
ather fins, is coimpased only of =soft or
non-spincis rays; the absence of an adi-
pose dorsal fin, such as occurs in the sl
mons and troms; a swim-bladder, winch
communicates with the esophagms by a
pematie duet; fonr gills: a  forked
tadl § a terminal outh with weak or <e-
ficient teeth; a fully scaled ‘body bt
naked head: the absence of a peries of
“lateral Tine™ organs, and a generally
silvery coloration.  The structure of the
maotith parts determines the food, which
usially consists of minote animals and
plants, striuined from the water by the
pumertitis gill-rakers. ‘
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Un the east coast of North America
we have such well-known and important
members of the family as the sea-
herring, the shad, the river herrings or
alewives, the West Indian sardine, and
the menhaden, the last doabtless the
mast abwmdant fish on our shores, (n
the Pacific ecast of North Americh are
the Califormin sardine and the sea-her=
ring.  On the shores of Earope are the
Allice shad and the Twaite shad; the pil-
chard, which when voung ix canned
under the name of sardine aml sent to
the outermost confines of civilization @ the
sprat. and the sea-herring.  In the Chis-
san anid Hlack Seas zmﬁ m the Volgs

errings oceur in great abundance and
are the principal fish of those regions
The seas that wash the shores of north-
errt Asin, particularly those of Siberia,
Korea, and [apan, teem with a somber
of kindz of herrings and sardines. Inthe
wiaters of the Philippine amil East Indian
archipelagoes small and large members of
the family abound. In the rfvers of
[ndiz runs the hilsn, which 2 similar to

the American shad, and on the const of

India pecur schoole of the ol sardine.
Herrings likewise exisi in Anstralia anl
New Zealand ; in the rivers and coastal
waters of Africa, and pt the wuthern ex-
tremity  of the Western Hemisphiere,
where the Chili sardine abounds.

THE SEA-HERRING HAS DETFRMINED THE
DESTINY OF NATIONS

But the hérring par excellence i< the
sea-herring of the North Atlantic and the
scarcely  distingmshable sea-herring of
the North Pacific. This fish—hiolog-
wally two species; commercially one spe-
cies—is the most abumdant sml most
valuable in the warld, and is therefore
entitled to be called king.

The sea-herrings are cold-witer fish
anul redach their preatest abundance in far
northern latitudes. The herring of the
Atlantie, called Clupea harengus by
Linneeus, has a remarkably wide distri-
bution.  On the western shores of Fu-
rope it2 sotthern lmdt is the Strait of
Gibraltar, whence it ranpes to the White
Sen and the Arctic Ocean as far north as
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Spitzbergen, ocourring in enormous num-
bers in the Bay of Biscay, North Sea,
Baltic Sea. and Norwegion Seca, It is
thirs found on the coasts of Spain, Por-
tugal. France, BHelgium, Holland, Eng
tand, Wales, Scotland, Ireland, Denmark.,
Gerpiany, Russia, Finland, Sweden, armd
Norway, With Iceland as an intermie-
diate staticn, the fish crosses to the shores
of Greenlamd, and  extends s range
southward and westward o Labrador,
Noewformdiand, Cluebec, New  Brins-
wick, Nova Secotis, and the New Eng-
lanl shores, going in winter occasiomallv
to New York and exceptionally as far
sonth as the Virginia capes. The North
Pacihie herring, first called Clupea pallazi
by Covier and Valencletnes, exists in
the same extranrdinary abundance as= the
Atlantic fish and has also a very exten-
sive ringe. being found from California
to Aliska and from Siberia to Korea and
fapan,

A rale a2 stitring as any fiction could
be based on the part plaved by the sea-
herring m the history of some of the
principal countries, “Its spawning and
feeiling grounds have detn-rminﬁ the
location of cities)” and in several in.
stances the actual destiny of sations and
the fate of monarchs appear to have been
involved in the herring fshery.

Countries in which the quest of the
herring is an important industry are the
United States! the Canadian provinces
of New Brunswick, Nova Scotia, Qne-
bee, and British Colombia: Newfound-
land: England, Scotland, Wales, and
Frelbumd : Norway, Sweden, and Den-
mark: Russia; Cerntany - T—ntIuan: Hel-
gy France: Japan, and Siberia,

THE HERRING PFORMZ THE PRINCIPAT. OO
F THY oD, MADDODE, AND
HOSTS OF OTHER FI&it

The chief purpose the herring sub-
serves an nature is to be the food of o
host of other creatures, some of which
are of grest economie value. The most
important of the fishes that subsist regn-
larly on herring are the cod. haddock.
hake. and pollock, all of which consume
mnmense quantities of herring and her-
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ring spawn. Mackerel, albacore, and va-
rious other high-sea hshes prey largely on
herring at times, and namerons species
of litthe or no value to map—like the
sharks, dogfishes, scolpins, and  foam-
ders—aften gorge themselves with her-
ring and their recently deposited eggs.

Among the marine mammalia, whales,

ises, dolphins, and seals prey on the
aring and sametimes subsist almost en-
tirely on this fish.

Cim parts of onr northeast eoust proba-
bly the worst enemy of the voung herrnng
is the squid, which frequents the inshore
waters in jmmense nombers and s most
adept and imsatiable in caproring the un-
lucky herring, both jn open waters anl
in the weirs of the hshermen.

Small fishes, birds, and a periect host
af other minor creatvres find a arge part
“of their sustennnee in the eggs and young
of the herring, and in the aggregate arc
douhtless much mare destructive than

of the major enemics mentiomed.

As the herring is probably more exten-
sively preyed on than any other fish, and
as it is entirely lacking in offensive ani
defersive powers; it is evident that its
perpetuity depends on ts abundance and
1% pi'nl.il'"b:nﬂ'j!.

THE WDNDNERTLIL FECUNDITY OF THE
HERRING

The avernge number of cggs deposited
annually by a  fullgrown herring s
qo000, This is not a particuiarly large
suimber by comparison with the egpElay-
ing capacity of many other marine foid-
Gshes, bt it is notewsrthy in view of the
amall size of the fish and its remarkahle
abundance; 11 all the progeny of a single
pair of herming were to reach matumity
and spawn, and i all of their progeny
were to survive and spawn, and if this
were to go on for o few generahions, the
resulting volume of fish woukl he Lyl
cottprehen sion. 1 fact, if =och unre:
dricted mulifplication were 10 continoe
for a period as short ae ten Yeiurs, all of
the seas of the earth would be filled solid
with herring, aill land wonli be sl
merged, and all other creattires in the
world wonld be erowded out of exisience.

108

URES OF THE HERRING

The extraordinary valpe attained by
the ses-lierring as & fishery produoct has
depended in no small dégree on the mani-
folil dees to which it may be put and the
pametous ways inowhich it is susceptible
of preservation,  As a fish for consump-
tom in a fresh condition, the sea-herring
disés pint rank Wgh hy comparison with
varions other marine food-fishes inhabit-
ing the same waters; nevertheless, o per-
fectly iresh hernng, when brotled, fried,
or baked, s excelignt.

An important yee for fresh herting is
44 Dbait in the line fishernes for bottom
species fike halibut, cod, aml haddock
[mmense quantities are this consnmed,
particularly in New FEngland and the
Hritish provinces. The herring for this
purpose are taken mostly i winter anil
are froren in bulk for preservation.

The simplest method of preservation is
that of dryving without salt, This isa fa-
visrite tiethod for small herring in_Japati,
and such fish, strung on straws or sticks,
ure seen exposed for sale inall parts of
that country and arc extensively eatern.

A favorite and simple way of prepar-
g herring for food i America anid
Europe i+ by smoking, which 1= uaually
preceded by a short immersion in brine
Snoked fish, however, will siot keep in-
defimitely, and 1he herring thit enter most
largely mto the commesce of the world
are preserved by varions degrees of salt-
ing. On the coast of Maine sinall her-
rings it bulk, preserved in plekle aml sea.
snnied with sprces, are known as Russian
sardines.

Cme of the prinvipal uses made of the
sea-herring in New England is for can-
ning. a= “sardines” In the same region
the fish are also canned unider the nome
af herring, and before the ennctment of
the present heneficent pure-forsd law were
sometitnes sold to the unenspecting cof-
sumer as “brook trout” and “mackerel.”
In Great Britain g favorite canned prepa-
rition is kippered herring.

The waste parts of herring at the sar-
dine aml salting establishments are con-
vertible into an excellent fertilizer, called
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"pomaee’ in Maine ; and in Japan, owing
1o ek of markets for the hsh, immense
pumbers are caught for the special’ pur-
pose of being converted into guano,  An-
ather produoct, vsdally made in connee-
tiodr with fertilizer, s wil, which has 3
wide use in the trades,

HENHING IN TIIT WATERS OF THE UXITED
BTATES

The herring fshery of the United
States has always held subordinate rank.
Although prosecated from Puritan times
and attaining great value, it has always
been excetled in impoctance By ather
fisheries in the states where the herring
abounids.  Owing to the disteibution of
the fish, Maine and Massuchusetts have
the most  extensive fisheries, and the
quantity of herring wmken 0 the ather
New England states aml in New York
amd New Jersey is very small At no
point south of Block leland does the fish
oceur in sufficient numbers or with <ofi-
cient regularty (o support an established
industry,

Chwirig to the great abundance of her-
ring in the shore waters of Maine and
Mussachusetts, anil of the British prov-
mees, there has been no occasion as vet o
seek the herring offshore, and hence the
American  fishery  differs markedly  in
methods from the European.  The aliless,
and for o long time the most common,
manner of fishing for herring i« torch-
ing—a method learmed Tromy the aborig-
nes. LUp o to about 1820 herring were
canght 1 no other wiy on the eastern
Maine copst.  Torching depenils on the
wellknown instinct of herring and other
fislies to <eek and Tollaw o light, and 15
carrierl on with very smmple apparatos,
Projectmg aver the bow of a hoat pro-
pelld by oars s a small iron hasket, in
which a fire of birch bark or other highly
combustible material s kept burning
while the fishing = going on. Az 2001 as
darkness comes on. the boagt is rowed th
the hshing grounds, one man steoring,
one man standing in the bow with a
large dip-net.  As the herring gather in
little bunches in front of the lght, they
are readily caught with the dip-net, and
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=umetimes fifteen 10 twenty barrels may
thus be faken m o few hours. This
method 15 followed ¢hiefly in Phssama-

quuddy and Ipswich havs:

THE HENRING ARE CAUGHT PRINCIPALLY
IN WEIRS

Gill nets, haul seines; and purse seines
are more of less extensively ermployed for
lerring on virious pittts of our coast,
but the characteristic apparutus in the
regiots of most mportant hshing i the
brish weir, which came fnto use about
1820 and for many vears las been the
prineipal means of taking herring in
Maine. New Hrunswick, awd Nova
srotia, being particolarly imporant in
as<ama I.’rn-ﬁrl‘ Bay and its tribmaries.
The brush wufr 18 an aboriginal fishi
device in all parts of ‘the workl, and vari.
atioms in strucivre are nomerons = but its
essentinl Teature 5 an inclosure mmile of
hrnsh, Tocated on the shore. vn a bar, be-
tween the mainland and an isband or
Between two islinds, into which (e fish
wander and from which they are pire-
vented from escaping by therr inahylity
to fimd the exit, by the fall of tide, by the
closing of the entrance. or by peculinrities
of constructiim.

The herring brush weirs of the north-
east enmst are very substantially built and
sontie are of latge capacity and of comsid.
erable value. The stout stakes or poats
are driven into the bottom at close inter-
vills, or, in case the hottom is rocky, are.
attnched to farge stones, amnd this frime-
work is strongthened by heavy borizontal
stimiger=.  The portion below low.water
line 1= clusely. woven with hranches of
trees runming  horizentally, these being
przhed to the bhottom by means of a
forked sticle  The upper part of the weir
15 of loosely woven brush extending ver
tically two or three feet above high
witter. As the average tidal movement
t twenty feet, and in spring nearly thirty
feer, the wmount of material reqoiced is
consitderahle. Soime welrs are mere emi-
cireular inclosures, while others tire pro-
vidled with leaders or wings or both.

The weirs are alwavs fished at low
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tide, as then the herring are concentrated
and may be moare readily secured. The
fishermen enter the welis in baoats, wet 3
setne and haul jts ends 1ogether, and then
take ont the Bsh with horge dipenet=  In
some places the fish are Jefl ey by the
receding tide, and may be gathered by
hand or with pitchforks.  From 200 0
400 hrush webrs ‘are opefated 1 waters
adfacent to the intermational hoondary
between Maine and New Rrunswick
They supply herring for hait, smioking,
=altmg, and canning, and often yield very
targe profits to their owners. The unit of
easnre in this fishery is the hogshead,
halding fifteen bushels: and many hon-
drede of hogaliends—sometimes several
thousamil—may. be taken in a single weir
in the conrse of a season.

B2c 000 WORTH of HERNIKG CAFTURED Iy
DX WEIK

Upward of Suooon has been received
for the herring ralkien in one fortunately
lowated weir, amil there s a record of a
weir on the Canadian side of Passama-
quadiy Bay which was leased by Ameri-
cans al an pnoual rental of Szoo0, with
a bonns of §3 Tor cach hogshead of fish
canglit : ver, notwithstanding this seem-
gy exorbitant price, the lessees, hefore
the close of the first seasan, were able to
pay three years™ fental in advance, owing
to the large catch and high prices of
small herring.

The prosperity, if not the very exist.

enice, of the herring weir fizhery on the

northeast eonst deperds on the prosence
of a large number of cannérice at Fast-
port, Lubec, and otlier places on or pear
the Maine border, where herting are con-
verted indo ®sardines.” Weirs huve alea
beeri constructed along the central and
western digtricts of Maine in order 1o
supply. raw material for carmeries and
smike houwses; anid large catches are often

miade at points remote from the center of
the herrmg industey. Tt 35 recorded that

in Oetober and November, 108, a brush
weir in the Bagaiduce River near Castine
took 2o.000;000  simill herring-—a quan.
tity s large that no local market conld
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be found anid the cateh had o be snt ta
places o= far castword o= Lubee.

FEIE AMERICAN “<auniwe”

The most valmible branél of the Amer-
wan herring indostry is the canning of
small herring under the name of “sar-
fines.” The business began in 1873, pre-
cededd by six or seven years of experi-
mental work, and has contitued up to'the
Present time. The factories are locibed
at switable points along. the entire Maine
coust, bt are micst numerous on or near
the eastérn boundary, for reasons else-
where stated. These factories give em-
ployment 1o many thenrsani] men, women,
and children : utilize fmmenze qhantities
of herang that would atherwise find
Httle market, and produce a wholesome
foiud that for imany véars was marlebed
1 ly under French labels, but i= now
ealil wmler its proper name and on s
awn merite, with a resulting improvement
ik ity

e most valoable herrd for can-
ity are the voung, frém three to five
mches  Jong, suitable for packing in
“guarter” cans.  The demand for these
has at times been so active that fabulos
wices—iar bevond the real worth of the
ish—have been paid.  As much as Sioo
per hogshead was given one season, smd
i price of 530 per hogshead has not in-
frequently prevailed: but, on the  other
hand, the price has aften fallen to 82 and
las not averaged more than from %5 1o
8. Herring of larger size are put up in
ofl, mussterd, oo tomgto sauee in “half”
anil “three-guarter” tins, bur the chief nse
made of the larger fish is for smoking.
The Maine coast is dotted with herring
anake-houses, some intlependlent, others
in connection with éanneries, and several
million ' boxes of delicions smoked her-
rige are there placed on the market each
SCARONL.

The New Englanders have not been
content with the supplies of berring ob.
tamable from home waters, but have for
many vears engaged in & herring fishery:
ane] trade on the shores of the Canadian
maritime provinees and of Newfound-
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land. This business has been tondocted
muostly in winter, when the ﬁ:-'hinf vissels
were otherwise idle, when the fish were
schooling in the waters of the neighbor-
ing provinces, when there was a-scarcity
on our own shores, and when there was
a good demand for herring for use as
bait in the hine fisheries. For this pur-
pose our vessel hshermen resorted 10
various regions and engaged in the: busi-
ness in various ways, depending on local
conditions, sometimee catcling the her-
ring themselves, sometimes hiring the
provincials to Ash for them, sometimes
biving outcight the herring  already
carght and awaiting a purchaser, The
principal localities thus wisited by our
vessels were Massamaquoddy  Bay and
other waters near the mounth of the Bay
of Fundy, the Magdalene [shands, and
the treaty shores of Newfoundland, At
present only the last-named region is ¢on-
cerned in this trade

TROUNLES WITH NEWFOURDLANTD: ANXD
GHEAT BRITAIN CAUVEEID BV THE

HERRING FISITERIES

Some of the most serious internatiomal
questions that have arisen in American
history have been due to the operation of
our herring Ashermen & the waters of
Canacda and Newfoundland, The diffi.
culties grew out of ambigpities in the
Treaty of 1818 between the United States
and Great Britain, and have continued,
with violent exacerhations, up to the
wresent moment ; for the Treaty of 1818
Ln's remmained the chief instrument defin-
ing the rights of the American fishermien
in British North American waters, amd
it has never been constraed in a way -sat-
isfactory to both governments. It is
very likely that had the controversy been
between the mother country and her prin-
cipal danghter it wonld bave been ami-

iy settled many vears ago: but each of
the maritime provinces as well as New
formdland sought to have a hand in con-
struing the treatv amd In  making
modifications thereof to suit Iocal condi-
tions, and the result has been whit would
naturally have been ted.  Fortu-
nately the fishory question is now qujes-

pLLL

cent over a large part of His Britanmc
Majesty's North American coasts, and it
15 aiily in his oldest eolony of Newfound-
land that the bony herring has comtinued
to be a bone of contention,

The recent history of this dispute is
well known.  For a number of years the
United States povernment has had a rep-
resentative on the ground in the person
of an expert of the Burean of Fisheries,
whiy has remained there during the en-
tire seazon for the threefold putpose of
keeping our State Department informed
of the condition of affairs, of advis
our fishermen of their treaty rights, an
of dissaading them from any attempt to
violate the proper lo¢al regulations
Being ina staunch naval tur or revenung
cutter, this representative has also been
af material assistance to our fishermen
in pullingr cat of the ice herring schoon-
ers that have staved too Iate and been
frozen in—a courtesy that has been ex-
tended also to vessels from the Canadian
provinces.

The efforts of the Newfoundland goy-
ertiment to restrict and modify the rights
enjoved by our fshermen under the
Treaty of 1818 have been the subject of
diplomatic correspondence beétween  the
United States and Great Britain, with
the result that pending the settlement of
the matter the home government has
taken charge and approved a  modus
eteendi which permits grreater freedom of
fishery than the eolonial authorities were
willing to aceord. Happily the entire
controversy will soon he adjudicated by
arbitration at The Hague

VALUARLE HERRING IMISHERTES DN PACIFIC
COAST AS YVIT UXKDEVELOMED

The herring fishery of the west coast
of the United States i1s of comparatively
minor importance bt of great pros
pective valne.  The herring abaunds, i
the demand is limited in the regions of
greatest abunidance.  The Targest fighery
19 at Killisnon, Alnska. where, in 1908,
ahowut 25,000 barrelt of herrine were con-
verted into oil and goano, The manufae-
ture of these secondary praducts hegnn
many years ago and for a long time was
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the only ose to which the Alaskan her-
ring was put. At other points in south-
east and central Alaskn the herring is
utilized in fresh and salted copditions for
homan food and for bait in the halibut
faheries. In all the ¢oust sthres there
15 limited herring hshery, the most -
portant interests centering ut San Fran-
CisC0,

The herving Ashery of the United
Stutes at the present time vields about
1 40,000000 pounds annoally, for which
the fishermen receive $870.000. Of this
quantity about 10000000 pounds are ob-
tamed in Pacific waters. The manufac-
tured herring: prodocts—aoils, fertilizers,
sarcines, etc.—are worth several million
dollars.

CANADAS EXTENSIVE HERRING FISHERIES

The Daininion of Canada has the inost
extensive herring fsheries of the West-
ern Hemibsphere, All of the maritime
provinces of Canada have an abundance
of herring, and n-all of them arge quan-
tities of this fish are placed on the market
in varions forms.  Among all the food-
fishes of Canada, the herring is exceeded

in value only by the salmon and the cod.

As the most abundant of the shore fishes
of the ecasterm provinces, the herring
plaved an important part in their coloni-
zatiom and has continued to be a large
factor in their growth and prosperity,

It 14 in Nova Seotia and New Uruns-
wick that the herring fsheries hove at-
tainedd their greatest development, As
carly as the eiphteenth century large
quantities of smoked herring i boxes
were exported from Nova Scotia, and
Lorenza Sabine in his report to the Sec-
retary of the Treasury on “The Principal
Fisheries of the American Seas” (18353)
gaid of the herting of Annapalis Basin:

This fsh, well smoked and of apmroverd
color, i o great Iuxary for the forepoon luch
and for the tea-table, pnd the time has been
when o herring box branded ‘ThHgly’ or with
the nome of a well-known curer thore, pisssd
He curredt m our marleets, withoot examma-
Hooy & coin recvived at the mt.

The beautifal town of Yarmoath,
Nova Scotiz. remains true to 15 name

71l

ami] has for years sent to the market
"Moaters™ that for quality wonld reflect
no discredit ¢n the fish =0 called that
onginated at Yarmouth, the great her-
ring center on the North Sen. Dn the
shores of New Hrunswick nrge quanti-
pes of small herring are cavught, and
samme of these are cannedl locally ; 4 very
farge percentage, liowever, dre st to
the sardine inctories at Eastport and
Luhee

Lying-in the middle of the Gulf of St,
Liawrence 1% a grotp of small, pictur-
caque tslands known as the Magdalenes,
which have hod an interesting hrstory in
which the herring fishery has been closely
entwined, Their value consists almost
exclusively i their Bshery resources,
chief among whicly is the hermm; this
fish tesorts to the shores in immense
shonls at times, amnd for at least 250 vears
has been a source of livelibood to the
hardy inhabitants: Many of the fisher-
men are hineal descendants of those Aca-
dinns whao, under De Monts and Cham-
plam, made the first permanent seftles
ment in New France; and up to a com-
parntively recent time, and doubtless (o
soine extent even down ' to the present,
ey preserver] the dress, language, and
custoims of their ancestors

The tenure of these isiands and their
rich fishing privileges was once pranted
by the Hritish erown to Richard Gridley,
of Muassachusetts, who in !??g con-
strocted the defensive works on Bunker
Hill -2 became chief of the engineer
department of the Revolutionary army,
Under the Treaty of 1818 American fish-
crmien enjov the same fishing rights at
the Magialenes as the resident Cana-
diang, and in former vears many New
Engliand vessels resorted to these islands
to participate in the herrmyg fishery, The
fish here taken are notel] for their lange
size, and 25000000 pounds have been
taken some seasons.  In the middle of the
nineteenth century as many a= 50 fishing
vessele: frome Maine and Maszachusetts
have sometimes been observed catching
herring here at one time, but of late years
the value #f the islands to our fishermen
s become msignificant.
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A HEMARKABLE VISITATION OF HERRING
I BRITIS COLLES REA

The abundance of herring on the consts

of Britvsh Columbia has been known for

many years A beremg hsherman from
Yarmouth, England, has expressed thee
opinton that the herring fishing grotmds
of the North Sen chnnot compsare with
those off the shores of British Caolumbia,
and he reported a remarkable visitation
of herring near Nanaimo recently, when
the shore for two miles wis knee doeep
with these fsh, that had been crowded
ashore by millions more while on their
way to the spawning grounds.  The pro-
vincial fishery authorities, who are well
aware of the conditions of the herring
fishery in England and Scotland, are con-
virieed] that the British Colambia herring
can be put on the market in such a way
fis o command the price received far the
tronsatlantie fsl, and they sée no reason
why an industry worth from: $5,000,000
to Shooo000 vearly may not be estab
lisherd.

The herring catch of the Canadian
[(rOVINGEs in Lﬁ}: hecal vear 19078 was
about 155000000 pounds, of which the
first value was S2.235.000. Taking mto
comsideration the immatarve fish utilized
in the preparation of sardmes, conssder-
alily more than 1000000000 herring are
taken frmually in Canada

NEWFM T NDLAND

The herring fishery of Newfoundband
i= important to that colony, bt adds com-
paratively little 1o the world's supply of
fish. It is ehiefly noteworthy for the in-
termational complications to which it has
given rise from a very carly date.

The principal hshery 12 earried on in
winter at the Bay of lslands, on the
“treaty shores,” and owes it success, if
not its existence, to the American schoon-
ers from Gloucester which resort there
every stason and leave among the local
fishermen f large amount of money, ex-
pended for labor and Bzh.  In 1oz, out
of w total catch of 154700 harmels of
fresh, frozen, and pickled herring, valited
at Sanbhaod, American vessels or vessels
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chartered by Americans took to Glouces-
ter 113,320 barrels, which were used for
bait in the line fisheries of Massachiosetts,

The friction thai has frequently arisen
over the herring fishery i Newiound-
land has been due in part to ambigiity in
the phraseology of the Treaty of 1858
andd m part to the action of the colonial
authorities in makmg the broad provis-
ions of the treaty subordinate to local
regnfations:  The effort to negative the
treaty rights of American fishermen De-
came more promounced after the falure
of Newfoundland to secure reciprocity
with this country, and recently necessi-
tated the interference of the mother
Country.

THE HERRING WAS LARCELY RESPONSIBLE
FOR CHARLES |85 TROUNLES

For many centuries the herning has
been the object of extensive fisheries i
England and Seotland, and m recent
vears has attnined ter importance
than ever before.  1n both England and
Scotland the fish has fgured i history
mure than any other water creature, and
hms pot only been of inestimable eco-
nomic importance, but lhas had note-
worthy influence on oational nffairs.

The prosecution of the herring fishery
and trade has been comsidersd not be-
neath the dignity of nobility and rovalty.
Fitz-Greene Halleck tells us that

Lord Staffard mines Tor coal and =le,
The Dake of Norfolk denls in omalk,

The Douglas i red hercings
I 1677 the Duke of York and other

personapes of mnk fonmed a'corporation,
called “The Company of the Roval Fish-
ery of England,” for the purpose of
carrying on the herring fishery ity the
North Sea, They built a fleet of Dutch
“husses” and manned themn with Datch
fahermen, and then were binkropied by
the capture of their vessels durmg a war
with France, In 1720 some two thow-
sand of “the privcipal gentlemen of Soot-
land™ formed & company for herring fizh-
ing, bt were guickly disrupted, leaving
a movrnfol ot of stockholders: Tn 1750
the Prince of Wales became president or
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THE TEMMING FLEET AT YARMOUTH, ENGLAXD

governor of a herring fishery company
with a-capital of 300000, whose mem-
bers “were among the first men in the
kingdam,” dne of the promoters being
General James Oglethorpe, founder of
the State of Ceorgia. Stock was taken
with eagemess, vessels were buailt quickly,
anil efforts were made to leam the sécrets
of the Dhtch methods of curing herring;
hut the company soon suspended and its
failure cnst on the English herring hsh-
erv an odium that continued for a long
time.

It is.a matter of great historical iter-
est that the herring fisheries shonld have
been a prime, and perhaps the most im-
portant, factor in the overthrow of
Charles I. whose attitude towhard the de-
velopment of home and colonial fisheries
was mast unreasanable and utiortunate.
At o time when the Duteh herring hshery
had attained such mamiitnde and mpor-
tance that it was regarded as the “right
arm of Holland." and when the stupdy
Dutch fishermen were pursuing their lo-
crative calling under the encouragement
of their gnvernment, the English people
were chafine unider the grievous restric-

tions imposed, by myal approval, on all
who desired to eNgage in ﬁﬁhiﬁg wny-
where off the American coast between
the fortieth and forty-eighth degrees of
north latitude, This effort on the part of
the erown 1o interfere with the cherished
privilege of “free fishing” hod begun
under James and was bequeathed to
Charles, and was perhiaps the first in the
zeried of far-reaching differences that
Sfarung up relative to the [rmﬂnr;_mt'wrﬁ 0of
the crown as against the rights of the
subject. At the same time there was an-
other restriction placed o the fishermen
at home, When James ascended the
throme of England his navy consisted of
bt thirteen vessels, and Charles sue-
ceeded to'a war feet But Tittle stromper
and uwtterly inadequate to cope with the
navy of the Dutch or French.

After Cliarles had been suecesshually
opposed by the Commons in has plan to
have no fishing canducted on the Ameri-
¢can chores except by permission of the
company of “nohlemen, knights, and gen-
tlemen,” known as the Council of Ply-
month, he levied “ship money”™ on the
fshing and mercantile vesselz at ‘home
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in order to bafld up his navy, with the
distinet objeet of breaking up the Dutch
herring fishery on the shores of K
and driving the Dutch from “the four
narrow. seas”  over which England
cliimed jurisdiction. At the expense of
the fsheries amd  navigation, Charles
finally fitteid out the largest war ficet Eng-
landd had ever had and suecesded in his
urpose so. far as the Dutel were con-
cernied, but the levying of “ship momey”
stirred up civil war at home and Charles
paid the extreme penally.

THERE TIAS YEVER PEEX A FAILURE 1IN
THE HERRING IISHERY OF YARMOUITH

Grimsky, Lowestoft, North Shields,
and Yarmouth, the important Englich
fishing centers on the North Sea, have
great interests in the herring Ashery. At
Grimshy, the world’s greatest hehing
port, and North Shiclds the herring is
overshadowed by the battom, fish caupht
with beam-trawls, but at Lowestoft and
Yarmouth the herring predominates.
The fishery at Yarmorh, which may be
taken a5 a twpe, is carried on with steam
and sail vessels called luggers, having a
crew of eleven men and carrying, as
means of capture, 200 gill-nets costing
§ro cach. These nots nre 30 yards long
ani 20 yards deep, the average size of the
mesh, har measure, being equal to a'shil-
ling piece, When fishing begins the nets
are tied together and the entire comple-
ment 15 shot at one time,

As the water is thick for fifteen or
twenty miles off Yarmouth, fishing may
be dome at any hour of the day or night,
baut the best fimes are abont sunrise and
sunset, Figh are not left long in the nets
unless storms prevent hauling,  Some
vessels land their fish fresh, others dry-
salt their catch at sea and store it in com-
artments in the boll. A vessel may
imw part, set nets, make a catch, and be
hack home the same day, or it may re-
main out for two weeks. There has
dever heen o failure in the herning fish-
ery of Yarmouth, and the thousands of
persons in this quaint town who are de-
pendent on the herring have few of those
apprehensions that eomé to most people

whose welfare is contingent on the uncer-
tuin harvest of the seas.

FICUKES SHOWING THE MAGNITUDE OF
THE HERRING FISHERY OF SCOTLAND

At the present fime the herring fishery
of Scotland exceeds in magnitizde that of
any other country, being about 50 per
cetit more extensive than that of Eng.
lamd, which ranks secomd: In 1907,
when the yield surpussed any previous
vear, the catch exceeded 630,000,000
poumids, and the fish, if placed end to end,
would have extemled more than 8000
milea. The chief centers of the indus
try are the Shetland Tslands, Fraser-
boroveh, Peterhead, and Aberdeen, The
Scotch fishery, like the English, is under-
goang- a radical change, consisting in the
elitmnation of sailing vessels and the
more extensive wse of steamers; which
are yielding a much larger proportion of
the catch this year. In 1507 the number
of steam vessels was about 500 (an in-
crense of 85 per cent over 1006}, vilied,
with their gear, at $6,000,000.

The quantity of gill-netting set for her-
ring in the witers adjicent to the Scotch
coasts is almost incredible, and it 1s dith-
citlt to understand how, with the fishing
going on day after day for months, any
considerable number of fish eseape.  The
fact that the fishery has continued so
many years without impairment indicates
the wonderiul prodigality amd remarka-
ble recuperative poowers of nature. The
gill-nets used by the Scotch in 1907 if
made into a band one yvard wide would
reach three and a half vimes around the
earth and their actual ares exceeded 48
square miles.

The fishery is divided into three sec-
tions in the official reports, but theze are
not shamply defined as al present con-
ducted, although doubtless quite distinet
originally ; thus the “great symmer fish-
ery’ extends from July 1 to December
31, the “early summer fishery” continues
from April to June 30, and the “winter
fishery™ iz conducted in January, Feb-
ruary, and March,

The run of herring on the coasts of
Seotland attracts fishermen from all over
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western Enrope and often resulis i the
most heterogencons aggrepations imag-
table. Locnl authorities of the ports wil-
jacent to the fishing groands have their
hands full in order to provide for the
proper: housing, Teeding, samiation, ete.,
of a tenfolil merense in poputation dormg
the short period of a “ron.” | may cite
from the report of the Scotch Fishery
Bourd for 1007 the case of a sudden in-
flux of ‘popolation at Halta Sound, in
the Shetland l<lands:

The normszf popuiation of Halia Sound i
less than Zoo, I!:Illjr_ ul the héginning of June,
during 2 fairly suecessinl senson, this will huve
mereased to o toyoco pirrsons, Jnd, in addis
ton. oo the porely Sbetland vlement in this

milithon, there will prolably b a et of

mg vesscls from phe ewst and west coasls
af Scotland, steam driftors from Emgland, sl

ing craft from the lole of Man and the north

Ireland, and “boomas,” i, and sieam
drifiers from France, Belgium, Hollaml, Ger-
many, Denprack, Sweden;, aml Norway—ihe

rand varcty of the warious craft, the
pleturesgoe amd charmetersthe garb of the hish-
ermen of dilferent nutionalities, and the Liale=l
of various tongues formmg o seene probubily
utiparalieled ot any other fsldng poct in the
world except Lerwick.  Notwithstanding this
Inrge adldition to the population, it speaks vaols
ames for the law-abiling nature of those en-
gaged in the indostry thet it has never been
tecessary o amgment the stall of police wsually

etnployed

When a herring vessel arrives in
the fizsh are lited out of the hold in bas-
kets and spread oo deck, ‘where they ae
counted into haskets by hand, 100 fish
a basket. These baskets are then passed
over the ral to the dock and empiied
into large, pecaliarly shaped baskets haold-
ing zo0 fish, arranged on the dock in
lines or tiers of 20 haskets gach. The fish
are heaped in 10 piles over the edges of
adjoining baskets to Inolitate counting,
A line of the large haskets constitutes a
last, which i¢ the unit of measure in the
hermng trade. A last represents about
114 tons of herring, or  theoretically
10,000 fish, bot as & matter of {act 13,200
fsh of any sure, as 132 Ash are called 100
m oeounting.  Herring are sold at pubhec
auction by lasts,  The buver puts his
card or tag on the first bakket of the tier,
and his drayman comes shortly aftes-
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wards and takes the sl o the hekling-
liouse or smoke-liouse.  Somwetimes, at
the height of the fishers, as miny as 1,000
Jasts (or 3000000 pounds) hove been
Landed and sobd i one day at Yarmouwrh
amd wther ports: and whenever the catch
ts large the wharves prossit scenes of
great activity amnid excitement.

TIE “yarsol o nLOoATIER"

Considerable quantities of herring are
eomsatied] inoa fresh ¢ondition, and the
celebrated “whitehait™ of England con-
sists almost exclusively of young herring ;
but the herring fichery and trade owe
their importance to the herring that are
preserved in varions wavs.  Hiousehold
names in Great Dritain applied to the Jdif-
ferent kinds of cured fish are “hloater™
“kippered  herring,”  “white-cured her-
ring.,” and “red herring.”  The “bloater,”
especiatly the “Yarmouth bloater,” has a
world-wide reputation, either in its orig-
inal form br as how prepared in America
and Canada, and it 15 the favorite herri
for local consumption. In the Unite

States a bloater is a larpe, lightlv smoked

herring ; bt in Great Briton o fish of
any size may be a bloater, which may be
debned as an  pnsplit, lightly salted,
lightly smoked herring intended for im-
mediate consumption, Among the varie-
ties of preserved hmﬁnﬁ none  rank
higher than the “kippered™ fish, the essen-
tial characteristic of which is thit before
being salted and smoked they are split
and eviscernted.  "White.cured herring™
give to the English and Scotch herring
tradle the great extent it has attained, as
such fish, after being gutted] throngh the
il cavity and heavily salted, are packed
i barrels and: sent all over the world,

A very elnborate set of regulations for
preparing “white-cured herring™ has been
drawn up by the Scotch fishery hoard,
aml each barrel of salt fish is officially
guaranteed by a mark or brand showing
stze, quality, spawnine cpmdition; ete., of
the fsh, “Red herring” are a special
gratfle of heavilv salted fish that are
smoked for a long time; 1o rive them a
rich brawn eolor, and are intended chiefly
for the Twalian, Grecian, and genernl
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Mediterranean. trade.  There are few
kinds of preserved fsh owhieh lave
greater thirst-producing propertics; and
they became [avorites at home at a very
early date, and are Irequently referred to
in the poetic literature of the sixteenth
and seventeenth ceénturies, when it was

spid of many people that they were

“neither fish, nor flesh, nor goon] redd ler-
ring.”
The handling, smoking, curing, pack-
ing, and shipping of herring give employ-
ment to a veritable army, a large (rapir-
ticin of which are women. In the Seotch
herring: industry  the shoresmen are
drawn mostly from the Highlands and
the Hebrides and mumber fully 50,000,
and the euring business of both England
and Ireland ls dominated by Scotchmen.

The herring fishery of England and
Wales in 1900 :.'h.'lﬂi:‘l’i about 328,000 000
pounds of fish, for which the catchers
were paid $6,505.030, the Targest price
ever received in I]SH: historv of the Ashery.
As showing the preponderating impor-
tance of the Notth Sea as a fishing
ground, it may be noted that while the
south and west coasts of England pro-
duced 25,000,000 pounds.of herring, the
enet coast is credited with 303,000,000
pounds,  The best yearin the history of
the Seotch fishery was 1go7, when aver
631000000 pounds of herring, valued at
£0.081.300, were taken by 25000 fshor-
men in 5000 vessels and boats, The
quantity of herring then ctired was
2,578,208 barrels, which brought the
packers $13,048.385. Of the foregoing
627,100 harrels were exported to Bussia
and 1,186,100 barrels to Germany, about
fifty per cent of the latter quantity being
recxported o Russio

The berving represents more to the
Trish fishermen than any other product
of the waters, and it= value & neariy pne-
third of the entire vield of the fishing in-
dustey of the country.  The fish is taken
with drift-nets: arownd the entire coast,
but the largest catch is made on the east
anidl north shores, In (o7 the output
wis fiearly 31,000,000 poumls; for which
the fshermen receives] oven  H3om,oo0.
The principal centers of the fshery are
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Downings Bay, Ardgloss, Howth, and
Doneghl.
FRANCH

France is one of the great fishing na-
iions of the world; and herring is her
principal water prodiet, It is troe that
the value of the French cod hshery some-
what exceeds that of the sea-herning, but
neatly all of the oud are caught off Tee-
land and Newioundlamd, lenving the her-
ring easily the leading fish of home and
adjacent waters. An established herring
fishery was carried onin the North Sea
by Dieppe and Rouen fishermen as enrly
s the ef:venth century. Tt had attained
great importance by the eightesnth cen-
tury, bt declined during and after the
Hnr.nlmnic wars.

The French herring fishery {5 now ina
very flourishimg edndition and is more
extensive than ever before, so thit in
continental Eorope France iz surpassed
anly by Holland as a producer of herring,
The fOshery is naturally divisible into
twa sections, ane coniliicted in the North
Sea and the other along the shores of the
north and west coasts of France. The
leaiding center is Boulogoe, with Fécanmp
a close secoml. 'Other smportant points
are Calais, Ftaples, Saint-Nalery-sur-
Somie, Dieppe, Honflenr, Trouville,
Villerville, and Etretat.

The vear 1905 was the most-succesainl
recorded up to that time, and for it de-
tailed officin]l statistics are available. It
appears  that 10880 fishermen then st
their nets for the herring hosts, and that
more than 163000000 pounds of these
fish were marketed. Two-thirds of the
product came from the coastal waters
and ¢ne-third from that greatest of all
internatiomal fishing grounds, the North
Qe The sobstantial sum of 18,260,000
frines mured to the French herring fish-
ermen in 1005,

(ne of the most interesting and far-
reaching episodes in French history b
pened i the vear 1428 and was disectly
connected with the herring. The Eng.
lish, who were then besieging Orleans,
which was held by the French, sought to
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maktle a sortie and endeavored to inter
cept the supply train bringing in the cov
eled silted he '"Iillj_'n_ Then wis I|lllq']_[

e l'i.'ll'].lril.ll."! I'|':'!|'.T|" ot the |||'rr|=l-_r_-: E|! Fic) |-||||-]' -'u-lm:r_-. |'|:1' the |'r_'Tr||'|H: 1':-1_*;-:

he herrmi |:-'_|-__-'_l. 15 i '-.'l'i._':ll_ul} P
twined with the history of Holladd, and
-]-I'l.' E'.'l Il-':l were il fu'.'.l--i _|'..|| Wi r |:|-'i'.|_'|'. e | |1-'|[|-|rT!I|'.| -|.|'||- :,_:T1".‘|,Ti'|r_'-.
ready to surrender the citv, but at this  attained by the Dutel 5 2 sea BOWET S6y-
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her initial appearance on the horizon of  their herring fsherv: the Dutch vy,

1I1"-!"I- illil] .“'-:llf':'-'.ll-l:-EI'.-|. 14 her |':r-: i.l'r VEUTS lL:lu.' irjst r'nrri1i-|;1|:l‘_1:, Wiis
chosen task, the raising of the siege manned by herting. fshermen, and the
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tremendous forelgn trade of Holland de-
pended largely on the herring.. The old
sayving that “the foundations of Amster.
dam were ldid on herring bones” might
have been literally true of that place and
varipus other Dutch ports.  Inithe M-
dle Agres, when all continentnl Europe ate
ey amirnal food save fish doring Lent, the
consumption of cured fiedh was enorTions
anil the demand was supplied chiefly by
the Dutch.

TWAITING

=5 MORT

AT &N XNORTH

FIVE FISTTERY

Unly a tew Bpures have been pre-
served o show how extensive the herring
hshery was o omihieval tmes. It is
known, however, that at one period in
the Bfteenth century there were 50,000
Duteh herring fAshermen,. anld hétween
200,000 anid Joo.000 people engaged on
chore m builihng vessels, making nets;
Cerstraciing :I:-.-I'I_I'-I'!"-. BT |]iJ.5||||.-!IE‘|'|'I.'..: tl||:‘|.'
catch : there were also many thousand
men on the vessels that transported the
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salt herring to ports on ‘the Mediter-
ranean amd Daltic seas, _

Hollanid has mamtained her supremacy
in’ herring among hér continental néigh-
bors, but in recent tmes has been sur-
passed by Engiand and Seotland.

Viaardigen, sitbated on the Maaz a
few miles below Rotterdam, is the center
of the herring {rade.
boats 6t out, there they land their etich,
and there are the substantial houses in
which the fish are pregarod for shipment.
Both stem and sail vessels are employved
in the fslery, the former chiefiv m the
offshore operations in the Norh Sea
The cotton gill-nets nsed are 37
deep and 720 meshes long, and are o ar-
ranged with corks and leads that thev
sink six feet below the surface.  As from
Bo to 150 nets are set at one tme, it ap-

ri that the total length of tetting dse
v cach vessel 15 from 134 to nearly 3
miles,

In o3 the Duatch hermng  fishery
vielded $q.447470, This sum repre-
sented 114402000 herring caugeht in the
Luyder Zee and GoR081 barrels of salted
herring catght in the North Sea.  The
agrregate weight of the prodoct was over
200, OO0 00 s

That provedure which, more than any-
thingr else, hns miven to the Duteh her-
ring their well-merited reputation  for
gquality is the deessing and salting of the
hsh fomedintely after the nets arfe haoled
on board the vessels, Provided with a
short knide, tigd to the third and fourth
hngrers of the right hand by a string Git-
tached to the handle, the fishermen thrst
the knife throogh the gill eavities of the
herring, and in withdrawing it et and
bear away the gills, heart, esopihagns, and
Ecmur:rl fins. The opening of the Tirge

lood-vessels lends to free bleeding, and
as A tesult the flesh becomes  pale,
whercas in the Scoteh fsghery the catting
1% done after the blond has elptted, and
the Hesh remmine dark  reddiel. The
Dusteh fislermen beitnme very expert in
citting, and some of them can cut 1,200
fish an hour.  As soon as the herring are
thus dressed they are salted in barrels

and stored on board until the end of the
trip.

There the herring

meshes

725

It is a matter of some local interest to
know that many of the barrels an which
the Duitch pack their pickled berring and
send them all over the world dre made
from pak stayes imported from New
York, Baltimore, and Newport News,
The hoops are made from willow trees
grown on the dikes.

Soife very ancient customs connected
with the herring fishery are still observed
it more or less modified form,  The land-
ing of the hrst haul of herring in a town
was the cocasion for a general holiday
and merrvinaking,  The fish dealers in
soinie places used to offer a dueat apiece
for the first fish caught, and the first her-
ring of the s¢ason was placed in a deco-
rated car at The Hague and taken in
pamp to the king, who presented 00
Aoring o the fortunate fishermen,

NORWAY

While the cod overshadows all other
fishes of Norway, the herring rinks soe-
ond in importance, besng tiken in langer
quantities and having greater valoe than
all the remaining water products com-
bined. The fish is found along the en-
tite const, and 1% canght for market Hrom
the Skager Rak to North Cape, but the
primcipal fishing is in the districts of Sta-
vamger, Dergen, Romsdal, Trowdhiem,
amd Nordland. :

Hurring fishing on  the Norwegian
coast hag n verv rommantic as The
tjords amd buys where the fish are found
are pecturesgue in the extreme, aml most
of the boats are the old Viking type.

The Norwegans classify their herring
as spring herming or spawn herring, sum-
mer herring o fut Nerring, and brisling
or sttndl berring, the agpregate catch &nﬁ
value of these heing in the veder named.

In eaptoring  Bercing  set gillnets,
drift gill-nets, and sweep-seines are used.
The uswal apparatys for the North Sea
and other open woters 3= the drift-net:
Sweep-scmes ani chains of set-nets are
ofteny emplove] to barrcade schools of
herring: that have wandered or heen
scared inlo a cove or an arm of 4 fjord,
The most intercsting tvpe of net io the
Norweman herring fishery, however. s

the “synkent,"” a plece of netting about
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250 feot square which is Towered to the
bottortt while cach corner is eonnected
with & beat.  Large catches, particularly
of fut stmmer herring, are made with
this apparatus.

The Norweginn herming fsheries vary
consiferably fronm vear 1o vear, but show
no - striking changes G0 the past decade,
Some seasons (he fishermen have -
hered less than 20000 and others as many
s sopon. The cateh in 1905 was
anf 203000 pounds. for which the fsher-
men received SE47 3 300

SWEDEN

The herring resori= to all the edasts of
Sweden, but I= most abimdant on the
western seaboard, in the Skager Rak ani
Kattegat, becoming less nunterous o the
Baltie, and sl less so o the Guli of
Hothma. The periodivity in alwmilance
to which the fish is liable in Scandinavian
waters has heen particalarly poteworthy
in Sweden, and has meant o great deil to
the coastwise districts of that ‘country,
where fishing #s the leading mdustry and
the hetrring the principal hish.

In the archipelago forming o part of
the districts of Goteborg and Hohus a
herrage  fishery  of %Tt.':u. HnpoTtance
sprang up at o very early date.  Prior to
‘HH.‘ :'-:_-:-i_l'l.‘I!ITlh century o recordd were
kept, but as both church amd state de-
pivetl an income from herring tithes and
taxation, it has been possible to learn
that a fishery existed there as early as
the Beginning of the elevemb century, It
has likewise been established that even at
that time, when fshing could not have
had any possible iftuence, there were
long series of years when the hr:rl:{li-g'
were practically absent from the regiomn,
and sueh times of scareity have alternited
with years of abundance up to the pres-
ent day, The periods of abundunce have
lasted from 20 to R0 vears, and the
periods of searcity from 60/t 7o years,
during the past four centuries. From
1747 to 1808 the herring was prescnt on
this onust, and the preat prospenty en-
joved by Giteborg in the latter part of
the eighteenth century was directly de-
petdent on the herring fishery : but dir-
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ing the next 63 yeurs the herring failed o
appear and distress and Anaocial loss re-
sulted. A Swedish clergemiun has given
some jdea of the extent of this ealaniity,
when the herring had been absent less
thin 25 vears.  Writing in 1831, be said:

He who koow the coast of BohiialEn twenty-
tive years age ail now socs it again will
sciircely b able w refrain from wars  Then
i presented an impusing appearance. From
thie sedl faell nose massive walls amd pillars
suppiarting fmmense salting hotses and ol re-
fingries. Farther mland rech warehotises and
by warkshops might b seen, a8 well as pati-
thal residences of the mercliants and feut eod-
tages of the fishermen and workingmen,  The
coast was erowded with a sy throng amd the
sca stuchled with sails.  Every abight i loolked
as I there were o grand alluminnten, many
thipmeanil lights shining Trom the windows and
e the pomerons lamps along the guavs, atul
bring- retlected 1 the wives. I'iilw'l'}.l‘ul*»'t_ﬂuli-- W
life wml bustle, and tons of golil exchanged
hatsls, Now nothing i+ scen bt i, only
here and there a dilnpudared fisherman's cot-
tujge, Dwakening meélanchdly thoughts in the
vistfur. World that those gloricus times for
which themsands are sighmg mght nomrm,

In 18757 the herring returned, and imi-
mediately there sprang up a greal fishery
which has continued 0 the present time
The period of maximumn production was
1800 1o 18g5, since which years there has
been a considerable decling, which wall
doubtless  terminate in abother withe-
drawal of the herring from this coast.

It hoe been possible only in pecent
viears (o Offer o rdtional and  adedgoate
cexplanation of the periodwcal abundance
ui the hermmg on the Swedsh sinres,
althivugh' for centurics all kinds of theo.
ries have been advanced. As the result
of earefil studies of the physical and hio-
logtcal conditons provaling i the North
Sen and it= trbathries, Scandhinavian sci-
entists have reached the conclusion thal
the cause of the wonderinl fluctoarions
in tie herring 8 to be found in the pres-
ence or abdenee of eoastal bank-water
oot 1 from the Narth Sen and qiving
to the share waters of Bolustin certain
peculiarities.  When, wnder the influenee
of winds or ecurrents, or hoth, this new
mass of water contiiming food and hae-
itigr the proper density sweeps to the east-
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ern side of Kattegat, the herring go with
it aud-a fishery dollows:

Various Torms of gill-nets and sepnes
are employed, the most productive ap-
paratns being drift gillnets.  About 1893
fully o000 Ashérmen were engaged in
the Swedish herring fishery, and fish 10
the vilue of more than 51,000,000 werd
canght. Ten vears later the herring
were much Jess abundant, and the catch
fell to $475,000.

OTHER EURDI'EAN COUNTRIES

Russin has a  fisherv for the seds
herrmg in the White and Raltic seas,
but no reliable mformation relative o the
extent of the industey is available.  The
principal catch of herning is made in the
Caspian and  Black seps, the speries
songht being large and similar o oor
shad, |

Delgmm's intereyt in the herring fish-
erv ab the present dov is comparntively
trivial; but in ancient times a lnrge part
of the coastwise population made a living
by entching and salting herrings.  As
carly as the twellth centnry the Flémish
herrings were renowned, and the Flem-
ish' fishermien visited the coasts of Eng-
tlamd, Seatland, Norwae, and Denmark. o
take herring in their drift-nets when for
any reason the fish faaled oo vist the
home shores.  So vainable was the her-
ring that the fishernmen sometimes eriised
as far as lecland when the Ash were
searce i narer waters,  The Tlemish
herring  fishermen, Became | particolar]y
prosperons when Edward 11T of England
permitted them o sell thir fich in his
realin.  Taday the Delgian herring fish-
ety 15 restricted 1o the townsof La Panne
and Coxvde, from which abostt 100 sl
eloops operate.  Their cately in 1006 was
worth only 53080

Denmark has herring fishing in the
North Sea. Skaper Rak. Kattegm, Lim
Fiord, and Raltic Sea: but by far the
moEt extensive intustoe is in the watess
east of the Skaw, ehief of which is the
attegnt,  Between 1o amd 200 million
herring are taken antually, aml in a re-
cent - yvear the value of the catch was
019,000,

THE XATIONAL GEOGRAPHIC MAGAZINE

The herring fishery of Germany is of
ancient o, While there are minor
interests 1o the Baltie Sea, the mdustry
hiss always centered at FEowlen, at the
mouth of the Ems, and been supported
by the shoals of fish in the North Sea
After vears of cessation, the fishery
sprang up again at Emiden in 1872, awing
to the advent of a Dutch frm from
Vrdmgen, aml the growth of the bus-
ness there baz been steadv. At present
ypward of 150 Gernun vessels, including
1 number of steam Togzers, are now en-
maged T the North Sea fishery, anid the
anmual catch is from 40 to 30 million
povmids, worth about $1.000.000,

TAPAS

It thic countrv, whose fsheries are
comparatively more jmportunt than o
any other and actually more valuable
than in ony except the Unitedd States
and Grent Drgaing, the hetring 18 easily
the most valuulile product of the waters,

The fsh occurs in immense shoals on
the northern coasts of Japan, from Sak-
halin to the northern parts of Honsha,
being particilarly abiundsnt and eaunght
in largest quantities in Hokkaido,

The hishery is conducted in spring, and
i prosectnted with gill-nets, seines, amd
poutid-nets. In Hokkado, where 16,000
fishermen engage in ths branch, most of
the herring coupht are made nto’ groano,
awing to the immense qoantities caught
i very short tinte amd to the lnek of
facilities for curing or preseryiog in any
ether way.  The average quintity of her-
ring marketed in Fapan annually of late
vears hos been over 325.000,000 pounds,
valued at B4.2500000, aml hos occasion-
ally renched] 4300000000 pounds.  [n the
fisheries of Holkkaido aboat JOI0H,CH00, D
putindds of herring guino, worth $3,4900.-
Cha0, are properedd el vear.

The acquisition of part of Sakhalis,
togrether with the fishing privileges on the
Siberian coasts seetired by the Treatv of
Portsmouth, has greatly increased the
frahime grotmds and fishery resourves of
fapan, parbenlarly in eoed, silhhon, and
herting, and the development of the new
groungs that is tnow in progress will add
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much to the: value of the herring fish-
€rics.

TEN BILLION HERRING CAUGHT ANNUALLY

From official statistics of all of the
principal and most of the minar fishing
countries and from carcinl estimates for
all of the remaining countries, it i yuite
evident that the sea-herrings of the
North Atlantic and North Pacific cccans
are easily the most important fishes in the
waorld today, Deing taken in greater num-
bers, constitoting a larger food supplv,
supporrting more  people, and  vFelding
farrer maney  felurns. than anyv other
product of the seas

The world's annual production of hes-
ring al the present time is about 2405 -
oocoon potinds, having a value of $36,-
RBo5.o00 ot first hands,  The value of the
herting as placed on the markets, in the
form of salted, stoked, and canned fish,
oil, aml guano, i5 not less than $6n, -
(O, 000

Many wears aga, Professor Huxlew
estimated that three billion herring were
taken anmually in the North Atlanne
Ovean and ite arms.  These fipures were
doubtless ultra-conservative, as they
were based on an allowance of onilv two
fish to a pound, and did not take into con-
sideration the hundreds of millions of
pounids of fnmature and small fish
canght in all countries. From an esti-
mate based on the present extent of the
ficheries, and on the actual weight of the
herring in different countries and indus-
tries, varving from less thin one-tenth
df a pound in the “sardine” fishery of
Maine and New Bronswick to neirly a
pound in the case of the largest “bloat-
ers” in America and Enrope, [ have
teached the comclusion that the annual
destruction of herring by man at the
prezent tine exceeds 10,000.000,000 fish,
or seven fish to every person in the
world,

Some pains have heen taken to ascer-
tain the approximate nomber of people
who are engaged in the herring fisheries
and their numerous mmificationse—fish-

ermen  praper,  transporters.  cleaners,
packers, curers, canners, smokers, coop-
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crs, net-makers and mevlers, wharfin-
gers, shippers, vessel and boat bailders,
anmd many other trades. From the best
information obtainable it seems that not
ess tham 375000 persous are directly
supported - by the herrning.  If to these
are’ ndded thewr families, fully. 1 230,000
mien, women, and children wonld Bpipear
to be dependent upon this fish.

WILL THE HERMING SUPPLY LAsT?

The question of the perpetuity or
trudintenanee of a species which is caught
in such immense quantities has engaged
the attention of povernments, scienfists,
publicists, amd fishermen for many vears,
(e of the most philosophical minds
ever enlisted in the service of fishes and
hisherics was that 6f Thomas H. Hux-
ley, whose wellknown investigntions of
the herring in behalf of the Britsh gov-
ernment have afforiled the hest hasis for
}fudg‘ing of the stability of pelagic fishes
ike the herring with reference 1o the
possible effects of mun's  Influence
thereon.  Hpxley's  researches  more
than those of any other person have de-
fermitned the attitude of governments
and fishery authorities toward the im.
portant guestion of legilation for the
protection of the frecswimming marine
fiches

Huxley concluded that the entire an-
nual take of herring in Rurope does not
represent more fish than would be con-
tainied in any one of scores of shoals ox-
isting at one and the same time. The
fact that, with a few peeuliar lncal excep-
fions, the abimdance of herring has
remained unimpaired for centuries af-
tords groumd for Huxlev's recommenda-
tion that in the cage of the herring, anid
5nf|:-!rrr|tiﬂ]i;r of other species of similar
habits, the best thing for the govern-
ments to do regarding the fisheries there-
for is to do nothing, letting the “people
fish how they like, ns thev like, and when
they like.” The destruction wrought by
man is, in faet, insignificant when com-
pared with that which must regularly
oceur independently of him: and. asz an
average thing, it is doubtful if haman
agencics are responsible for more than
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five per cent of the annunl losses 1o
which the herring schools are necessarily
fble, from ﬁhﬂﬁ:&, porpoises, scals, and
other mammals; from cod, hddock,
rekerel, sharks, and other hshes; fron
gulls; gannets, andd other birds, and from
the thosande of other matural enemies
that begin to prey on the herring while
it is stll in the ege and continue therr
atticks throughout its entire existence.
As Huxley has shown, the basis on
which the permanency of the hernng
schoole  depends = not so  niuch the
preservation of o certan percentage of
the fish as the dextruction of nearly
the entire progeny of each female herring
cach vear: T§ every mature female her-
ving: fays 20,000 eggs. 4 very conservi-
Hve estimate, anid if the numbers of her-
rng are to remain approximately the
cme from year to year, then 10,098 of

T45

the I;:_ﬂﬁms of every mature female must
be destroyed before they reach the spawn-
ing period; for if more than two out
of the zoooo escape destruction anid
spawn, then more fichy wall be produced
than are necessiary ‘for maintaining: the
schowils.

Thurs nuany thousand times the number
of herring contained in the schools of &
river) jott mst be destrovedd  each
vear 1 the average size or strength of
those schools is to remain the same
Huxley has summed up the case in this
lueid language:

Man, in fact, & ot ome ol & vust CORT-
tive umﬂi:rz of herring-catchers, and the largper
the share he taked, the less ihere s fior the resl
of the company, 1T man ek none, the ather
chtreholders wonld have & targer dividend and
wouhl thrive anid multiply in proportion, but it
woiald come 1o pretty miteh the same thing to
tha herng=e

ECONOMIC LOSS TO THE PEOPLE OF THE
UNITED STATES THROUGH INSECTS
THAT CARRY DISEASE "

By L. 0. Howarp, Pu. D.

Cmzr o THE U, 5. BUREAU OF ENTOMOLOGY

now penernlly accepted that ma-
nrta in ite different forms s dis-
ceminated among the individuals of the
human spevies by the rosgquities of the
pentis Anopheles, and that the malarial
arganism gains cntrance 10 the human
system, <o far as known, only by the bate
of mosquitoes of this genus. 1t has been
proven with equal definiteness and ‘has
15 hecome wenerally accepted that vel-
livw fever is 1heﬂjuminmer| by the hite of a
mosEmito kmswn as Steonmyia calopes
{ pessibly by the bites of other MOEGIITNeES
of the same gepus), and, S0 fur a= las
been diseovered, this disease is s
fated only In this way,
Further, it has heen serentifeally dem.
onstrated that the commibn house fly is

IT hns been definitely proven and =

an aetive agent in the dissemination of
typhoil fover, Asmtic chilern, and other
intestinal diseases by carrving the cansa-
tive orjmnisms of these disecases from the
pxcreta of patients to the food supply of
healthy individunls : and that eertin spe-
cies of fleas are the active agents in the
comvevance of bubonie plague. More-
aver. the tropical disease known af filari-
asie 75 framemitted by a species of mos
(e

Furthermore, it 18 known that the so
called] “spotted fever” of the northern
Rocky Mountain region is carried byoa
species of tele: and it has heen tdemon:
strated that certain Wlood fliseases mas
be carritd by several species of biting in-
weets.  The purnlent ophthalmia nf’t:TT.‘IE
Nile basin is carried by the howse fiv. A

o From Pulletin No. 78, Baremi of Batgmology, 15 5. Depirtre of Aprrmhiire.
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similar disease on the Fiji lslands 15 can-
veyed by the same insect.  Pink eve in
the southern [nited Stites is carried by
minute thes of the genus Hippelates. The
house fy has been shown to be a minor
factor i the spredd of tuberculisis.  The
beslbug has been commected with the dis-
sermination of several liseases  Certain
hiting flies carry the sleeping sickness in
Adrica. A number of dangerons diseases
af domestic animals are conveved by
mepcts,

The literature of the whole subject has
grown encrmously during the past few
vears, and the coonomic foss to the ho-
man species throwgh these insects is tre-
mendous.  Ap the saime time, this loss 1s
entirely  imnecessary; the disenses in
(uestivin can be controlled, and the sup-
pression of the conveying insects, so a
solutely vHal with certain of these dis-
ensps and =0 important in the other=, can
he hrought abouat

MONEY LOSS CAUSED BY MOSOUTTONS

Entirely aside from the loss occasioned
by misguitoes as carriers of specific dis-
cases, their abundanve brings abowt a
great monetary loss in other ways.
| Mossibly the greatest of these losses is
m the reduced wvilone of real estate in
mosyuito-infested regions, since these in-
sects  render  absolutely  uninhabitable
large areas of land available for suburhan
homes, for summer resorts, for mang-
facturing purposes, and for agricnltural
pursiits..  The money loss becomes most
apparent in the vicinity of large centers
of population. The mosquito-breeding
arcas in the vicimity of New York City,
for example, have preventied the
of paving industries of varions kinds and
have hindered the proper development of
Iaalgn regioms to an amount which it s
difficult to estimate in dollars anid cents
atid which is almost inconceivable. The
sime may be caid for other larpe cities
near the sescoast, and even of those in-
landd in fow-Tving remons. The develop-
ment of the whole Siate of New Jerzeéy
has been held hack by the mosquito

plague,
regrinms

Agricnltnral have suffered

growth
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from this canse. In portions of the
Northwestern States @ hips been neccs:
Eﬂr{] to cover the work hurses in the field
with sheets duriog the dayv.  In the Gulf
region: of Texas at times the marke
vitlie of live stuck is greatly reduced by
the abundance of these Insects, In por-
tiths of southern New. Jersey! there are
Hands eminently adapted to the dairving
mdustry, and the markets of New York,
Philadelphia, and the large New Jersey
cittes are at hand. In these localities herds
of cattle huve been repeatedly established,
but the attacks by swarms of TS uToes
have redoced the vield of milk to <uch an
extent gs to make the ohimals anprofit-
able, and dairving has been aliandoned
for less remunerative occpations. ‘The
eotidition of the thoronghbred race horses
at the great racing center, Sheepshead
Bay, Long Tsland, was so pnpaired by
the attacks of mosquitoes as to induce
those interested to spend many thousanils
of dollars a few vesrs aro in an effort to
abate the pest.

All over the United States, for these

insects, and for the house fv as well, Jt

has become necessary it great expense to
screefl Tabitations.  The cost of soreep-
ing alone mist surelv exceed ten millions
of dollars per gnnmm.

MALARIA IS STILL SPREADING OVER THE
O NTRY

The west const of Africa, portions of
India, and smany other tropical regions
have always, at least down to the present
period, been practically nnimhabitable by
civilized man, owing to the presence of
pernicions malatin.  The industrial zrmd
agricultural development of Ttalv hos
been himndered to an incalenlable o
by the prevalence of malaria in the south.
ern Half of the Italian peninsula, as well
as i the valley of the Po and elsewhere,
The imtroddnction snd spredd of malaria
in Greeee is stated by Ronald Ross, and
with strong reasons, to have been largely
responsible for the propressive phvsieal
degreneration of one of the strangest races
of the rarth.

In the United States, malarin, if not
endemic, was early intraduced. The
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prohubilities ave that it was endemie, and
it iz suppiosel that the cause of the failure
of the carly colontes in Virgima was due
to this disease. 1t s cerntain that malars
retarded in o marked degree the advanoe
of civilization over the North Ameérican
Continent, and particularhy was this the
case in the mureh of the pioneers
throughout  the Middle West  and
throughout the Gulf States west o the
Mississippi and bevond.  In many large
regions once walarions the disedse has
lezeened greatly in frequency and vird-
lence owing to the reckymation of swamp
arens and 5:;-.- lessening of the number of
{he possible breeding places of the ma-
larial mosquitoes, bt the disease 18 sl
enormonsly previlent, particnlarly s in
the sonithern [Tnited States.

There are many commumnities and maty
regions in the North where malaria is

unknowr, but i many of these localities

and throughout many of these regions
Anopheles mesguitoes: breed, and the ab-
sence of malnria means simply that ma-
Iarial patients have not entered these re-
gions at the proper time of the vear to
E:n:lduu a spread of the malady. lt hos

ppened again and agam that in com-
mitnitles where malaria was previoasly
unknown it has swddenly made 1ts ap-
pearance and spread in o startling muin-
ner. These cases are to e explaimed,
as happened in Brookline, Mass, by the
introduction of Ttalian laborers, some of
whom were malarious, to work npon the
reservoit 7 or, as happened at a fashion-
able stmmer resort near New: Yark City,
by the appearance of a coachman who
had had malaria elsewhere and had re-
lapaed at this place.  In sueh ways, with
a rapidly inereasing population, malaria
te still spreading in this country

MALARIA RESPMONSINLYE FOR AM{RE ODEATHS
THAN ANY PARASITIC DISEAST

It iz undoubtedly safe to assume that
the death rate for the whole population
of the United States e 1o malaria is in
the neighbarhood of 15 per 100000,

But with malaria perhaps as with no
ather diseaze does the death rate il to
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indicate the real loss from the economic
point of view. & man may suffer from
malaria throughout the greater part of
s life, anl his prodoctive capacity may
be redoced from 50 1o 735 per cent, anid
yet ulitimately he may die from some ¢n-
tirely different immediate cause, In fact,
the predisposition to death from other
causes Lrought about by malaria s so
marked that . m the ¢ollection of vital
statistics, it were possible o ascnbe, the
real influence apon moriality that malaria
issesses, this discase woulld have'a very
igh rank 1n martality tables.

Writingr of tropieal countries, Sir Pat-
rick Manson declares that malorin canses
more deaths, and more predisposition to
death by mdocing cachectic states pre-
disposing to other affections, than all the
other  parasites affecting  mankid  to-
gether. Moreover, it hus been ' shown
that the average life of the worker n
malarinus places i= shorter and the infant
mortakity higher than in healthy places.

Rut, aside from this ynaily important
aspect of the subject, the effect of malaria
in lessening or destrovinge the prodactive
capacity of the individual 1= olwinnsly of
the utmaost importance, amd upon the pop-
ulation of n malariowns region i enne-
moits, even under madern contditions and
m the United States. [t has been suge.

stedd that the depopulation of the once
ﬁfid-rljr settlnd Roman Campagma was doe
tn the sudden mtraduetion of malarm: by
the mereenaries of Sevila and Marius,
Celli, in oo, states that owing o ma:
loria about go00o0n acres of land in
Italy remain—noot upenltivated, but cer-
tainiw very imperfectly coltivated. Then
alen, in further example, tooquite recent
vears malarip entered and devastated the
i<lands of Magritins and Reunion, prac-
tically destroving for a4 time the procdoce
tiveress of these rich eolonies of Great
Rritzin and France

Creighton, in his article on malama
the Enevelopeedia Britannica, states that
this disease "has been estimmated to pro-
duce one-half of the entire mortality of
the hiemn maee ; and fnasmmuch as it is the
most  frequent cause of sickness and
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death in those parts of the globe that are
most denselv popuiated, the estimate may
he taken as at least thetoneally correct.™

VROSIPERITY 8 S0U°TH l.IE"-,'.I.'.\m[-:II e
MALARIA

The loss to this conntry in the way of
retardation of the developrent of certnin

rions, owing to the presence of .
laria, 35 extremuly great  Certain tert-
tory contafting most fertile soal and capu-
ble of the highes) agricultural proddoe.
tiveness is practically abandomed.  With
the introduction: of proper  dramnge
measyres and antimosquito work ot other
character, millions of acres of ontoll
eapacity  coulil be relensed from the
sconrge at a comparatively, shight ex-
penditure.  Thiese regions in the absénce
of malarin would have dded  millions
upan millions to the wealth of the coun-
try. Drainage measures are now being
initiated by the [nited States:  Parties
of engineers are being sent by the gov-
ermment o nuke prelminary  dodnkge
survevs in the most prominent of these
potentially productive regions.  The fol-
lowing stotement concerming the effect of
malarie on the progress of this work has
been thade to the writer by Dy, George
(s Smith, dHrectér of the United States
Geologieal Survey:

T cine of the Southern States 11 topo-
graphic partics have been ot work durinig
the: past field season. The full qupta, for
these parties would be 53 men, but T be-
Jieve that simething over 100 men have
bean employved at different times dirimg
the weaon, While 1 have nnt exact hy
ures befire me, 1 teel warranted in the
statement that at least s per cent ol
these  employees have been sick, for
periods mnging from a fow. days up o
two weeks, in the hospiml  Many of
them have been able later to retirn to
work, but ap Teast 30 per cent had 1o leave
the field pertianently. By season of this
sickness the effictency of the partics was
reduced, it a very conservative estimate,
by 25 per cont

® See “Uharwininey and Malaria,™ by R, 4,
Ficles, M. D, Medics] Record, New York.
Jamvary ofy, 0000, . B5-9%
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“In my recent visit in this feld 1 found
one man sick in cach of the parties [ saw

and pne man who had just returned from

the hospital leaving the field forgoad, A
similar state of t]1h‘ii?'5 wis reported froi
the aother parties, | regard the sickness
ne practically all of a mmbinal sature, ps
extreme cure was tiken m all the camnps
to b nothing st bodled witer except in
a few wmsthpees where arfestn water
irom great depths was available.  In all
the camps the tents hayve been sereened,
amd in every ¢ase where the topographer
has lives] for any time ‘on the counry’
there s been infection.  As illnstrating
the wvalue of the precautions genvrally
taken by our camp parties. | ouglhit cite
the fact that fast vear in West Virginia
with 30 men living In camp, with tvphoid
fever prevalent in the neighborhood, oo
cuses developed, while with 6 men Livin
i1 the sontry where the same care coul
ot be taken riling the water supply,
two cases of tvphoid develiped].”

In estitnating the weight of Doctor
Smth's. statement, it oust be boarne i
mind that the men of his field 1S e
exceptionally telligent and prepared to
take all ordinary precistions,

Thraughout the refrion in question tia-
laria 15 practically universal. The ml-
rosvdz sutfer, amd at the stations throngh-
ot the territory it is practically mmpossi.
ble to keep operators steadlily at work.
This redoetion in eficiency in the survey-
g parties and o the local railbrond ot
cinls 1s moreover probably verys consider-
ably le=s than the reduction in the carn-
ingr capacaty. of the entire  poptdation,
which, however, is necessaniy scanty.

In an excellent paper mtitled “The re-
lation of malaria to agricaitural and other
industries of the South,” puhlished in the
Fapular Seience Monthiv for April, 1903,
Prof. Glenn W. Herrick, then of the fuTr
lege of Agriculture of ?ﬂ!i%ﬁiﬁﬁ?fri. after
4 consideration of the whole field. con.
cludes that malarin i+ responsible for
mare sickness pmong the white pojpnla-
tiom of the South than aoyv disease to
which it is now subject.  The following

forvible stntement referting to the States

of Louisiann, Mississippi,  Alabama,
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Georgia, and South Carolina is n Pro-
fessor Herrick's words &

“We must now consider briefly what
G350 or 8 million ¢ases of chills and
fevers in one vear mean.  For laborng
men §p means an wnmense loss of ther
e together with the doctors” fees
many instabees.  1f members of (heir
farmlies other than themselves In -
fected, it mav alze mean 2 luss of time
togrether Wit the doctors” fees.  For the
emplover it means the loss of labor at a
tine perhaps when it waonlid be of great-
ost value.  [f ft does ot mean the actual
Joss of labor to the employer it will mean
a loss in the efficiency of his labor.. To
the farmers it mny mean the loss of their
crops by want of cultivatum It will
alwavs mean the ton-cultivation or imper-
feet enttivatinn of thousands of acmes of
valile land. It means 4 listles< activ-
it}' 1 the waorld's work that eonnts mmght-
ily agaist the wealth-producing power
of the people, Finally ft means from
two to five million or more days of sick-
ness, with all jts attenclant distress, pin
of body, anil mental depression to some
anfisrtunate  mdividuals of those five

mtﬂ'ﬁ Bk

OUKE IWEST. FARMING LAND UNTRUCTTED
RECALUSE OF MALARIA

Referring to the Delta remon im Mis-
sissippt, ‘which Tes along the Mississippi
River in the western part of the State of
Mississippi, extending From the mouth of
the Yaron River north nearly to the Ten-
nteere line, Herrick savs that it s the
socoml best farming langl in the world,
having only one rival, wnd that i the val-
lev of the Nile

“Snll," says Hernck; “this land today,
af at least much of it, can be bonght at
teh to twenty dollies an gere. Thou-
<ands of acres in this regwm are still oov-
ered with the primeval forest, anid the
hears and deer still roaming there ofter
splendid opportumities for the chase, as
evideniced by the late visit. of our Clief

Faeentive to those regions for the puar-

pase of hunting. Why is nat this Tan
thickly settled?  And why is 1t not worth
freim two to five wndred doflars an acre?

T

IT it produces from ofie to fwo of more
bales of cotton to an acre, and it does, it
olght to be worth the above-named fig:
ures. A bale of cotton tol the nere can
e produced fur thirteen dollars, leaving
a net profit of twenty 10 forty doeliars for
cach bale, or forty o oighty or more daol-
lars for each acre of land oultivated
Mareover, this land hins been doing that
for venrs, atd wall do'it for yemrs to eome,
without the addition of one dollir's wirth
of fertibizer.  Land that will prodoce o
net profit of forty (o eighty dollars an
nere i o splendid investment ok one, two,
or even three hundred daliars an acre,
Yet this lamil does not sell in the market
for anvthing like so mueh, becanse the
demund i pot sufficient, for white people
positively object to Hiving in the Delts on
acconnt of malarial chills pnd - fevers,
“8 snan =id to me ool long ago that he
winkd o to the Delia thar day i he were
<tire that hits own life of the lives of the
members of iz family woald not be
hortened thereby,  There are thonsands
exactly like him, and the only reazon that
these thonsands do not o there o buy
tanids amd make homes is on aceount of
chills and fevers, Bot there 15 o time
coming, and that not far Jdestant, when
malaria in the Delta will vt memace the
would-be inhabitants,  When that time
corfies it will be the richest and most pope
nlous region in the United States™

HAVACGES OF MALAKLY PHEVENT-

VHLE

HASELY

Malaria it a prevenmble disease, [t is
pnssible for the g species 1o live and
t thrive and to prodoce in malarions re=
ions, but at a very comsiderable. meon.
ventenee and espens=c.  The Ltalin in-
vestipators, and especially Celli and Tis
staff, bave shown that by screening the
huts of the peasant= on the Reman Cam-
pagenn andd by le,l'ui!-hirr% fieltl laborers
with veils amnd gloves when exposed to
the tight air, it s possible even in that
famions hothed of malara to eonduct
farminge operations with a minmum of
tromble from the  disesse.  Maoreover.
Koch amd iz nssistants in German Tlast
Afrien have shown that by stamping oot
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the disease among human beings by the
free use of medicine, 1 point can be

inedl where there 13 _F-rrm.![ﬁl:l_ppuﬂuuil}'
r the malarial mesiguitoss o beeome

infected.

parties sent out by the Li il School
of Tropical Medicine amd mi:r.-r Finglish
peganizalions 10 the west coast of Afrea
his shown that by the treatment of ma-
farml-mesquao breeding  poals: the per-
piejimes  ocoast  fever mny  be  grently
retuoed,  Again, the work of Enghish-
men in the Federnted Malay States has
shown that Targe areas may be practically
freed from walaria

The mdst thorough aid the misst satis-
fuctory of all measures consists i abal-
ishing the breeding places of the nialarial
mosquitoes.  In regions like the Delta of
the Masstssipp this involves extensiye
amd  systematic drainage, bt 0 very
many localities where the breoding places
of the Anopheles mosquitoes can be
casily eradicated, where they are readily
located and are =0 citcumseribed as (o
admit of easy treatment, it i possible (o
rig] the section of malaria ot a eompara-
tively slight expense.

With a general popiilar appreciation of
the inddstrinl losses cansed prinmuarily by
the malanal moscuito and secondarily liy
the forms wihieh oo oot carey malack, as
mdicated m the apening paragraphs, it is
meonecivabie that the comparatively in-
expensive measures necessary shonlil net
be tindertaken’ by the peneral govern-
ment, by the state governments, amd by
the bonrds of health of communities, just
ak it = mconceivable that the individual
should suffer from maliea aoil from the
attacks of other mosgquitoes when he has
mndividual preventives and remedies ot
haml.  Largescale dminage  measures
by the general government involving
large sections of viluable territory have
been planned and are practcally tinder
way ; cortam aales, nodably New Jersey
amd New York, are beginmng to worl ;
cammumities all pver the coutitry throgh
boards of health dre nlso beginning 1o
take notice, while popular education fe-
garding the dinger from mesgumitoes and
in pegand (o réemedial nieastred is rapidiv

Moreover, the work of tlie

Faltenn.
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spresuding,  Bur all of this interest shonid
be imtensihied, amd the Importance of the
work shauld be displaved in the miost
€ i manner, and relief from malaria

Aand other mosquite eonditions slonid be

bronght shout as speedily as possible.

A fow excellent examples. of ante
malarinl work may he fnstanced.

lhe lotest reports om  the imeasires
taken to abolish malavia from Klang amd
Fort Swettenhani in Sclangor, Federnted
Malay States, ilicate the most ailmira-
ble results.  These measitres were under-
taken first in 1001 and (902, apd have

the Journal of eal Medicine,

It =eems as thaugh malarin has been
]iyn:rmunrntly stamnped out ot Klang and
fort Swettenham, and this experience in
the Malav Sitates shenld Be of viloe to
thise responsible for the health of com-
nnities synilarly situnted in many other
parts of the warlid.

been reportedd I;Pnn from time th Hine in
ro

MALARIA 1TAS NEEN STAMIED O IN
ISMATLIA AND IEAVANA

Another striking example of excellent
work of this kind 15 fornd in the rocently
published report on the suppression of
malaria i Tsmailia, 15soed under the ans-
pices of the Compagnie Unlverselle dn
Capal Marittime de Suez. Ismailia is
ow a tewn of S.000 inhabitants, 1t was
formnled] by D Lesseps-in April. 1862, on
the burslers of Lake Timsah, which the
Sucz Canl crosses ot mid-distance. be-
tween the Red Sea and the Mediter-
Malarial fever made its appear-
ance- i very severe form in September,
1877, although the city hod up to that
time been very healthy, andl increased so
that stice 880 abmost all of the inhabi-
ants have suffered from the fever. In
ool an attemipd to gontrol the disedse
was friade on the mosquito basic, and this
attempt rapidly am) completely suceeeded,
andl after two vears of work all traces of
nutlars disappeared from the citv. The
work was directed not only agninst Ano-
pheles  moseitoes, bt against  other
cificids, and comprised the dralnage of
large swiamp and the other wsunl meas-
ures.  The initial expense -amounted 1o
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o000 francs (Ho.650), aml the annual
expmses sinee have amounted o aboot
18 300 francs ($3.532).

I:f-sln: resilis may be surmmarized about
as follows: Since the berinning of 1003
the ordinary  mosgmitoes  have disap-
peared from Tsmpiline.  Sinde the antuinn
of 1003 not 'a single larva 'of Anopheles
has been found i the protected zone,
which extends to the west for a distance
of 1000 meters from the first houses in
the Arabian quarter and to the east for a
distanee of 180 meters from the first
houses 1n the European goarter.  Adter
tgnz malarial fever obviously began to
decrease, and sinee 1go3 not a single
new case of malaria has bheen found in
Ismaiiia

A wery efficient piece of antimalarial
work was accomplished o Havana dor-
ing the American ocenpation of 1901 to
tpo2; incideninl in o wav to the work
against vellow fever,  An Anopheles bri-
gade of workmien was organized under
the sanitiry officer, Doctor Gorgas, for
work along the small streams, irrigated
gardens, and smmlar places in the
stthurbs, and numbered from 50 o 300
men,  No extensive cdrainage, such as
wonld require enginvering skill, was at-
ternpted, and the natural steearns and
guitters were simply cleared of obstruc-
tions and grass, while saperficidl ditches
were  thnle’ throongh  the  irmgated
meddows,

Amuong the suburlan truck gardens
Anopheles bred everywhere, in the little
pudiles of water, cow tracks, horse
tracks, and similar depre<sions in grassy
ground.  Little or no oil was used by the
Anopheles brigade, since it was found in
practice a simple matter to drain these
places. At the end of the year it was
very difficult to find water contaimng
miosquito larvie anywhere in the suburbs,
and the effect upon molarial statistics
was striking

In 190, the vear hefore the beginning
of the mosquito work, there were 3235
deaths from malarin: 1 oot, the Arst
vear of the mosguito work, 171 denths;
in 0oz, the second vear of musguito
work, 77 deaths, Since 1902 there lis
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been a gradual though slower decrease,
as follows: 1ga3z, 51; 1004, 44 1905, 32;
1gof, 20 1007, 23. These results, ol
though' less strking than those from
[gmaila, involved a smaller expense in
money and show surely an annoal saving
of 300 hives, and wndoohtedly 1 corre-
sponding decrense in the number of ma-
larial cases, which may be estimated upon
ot earher basis at something Jese than
40,000,

THE YELLOW FEVER MOAOUITO URDER
CONTROL

Since the discovery by the American
army surgeons that vellow fever is ear-
ried by a mosquito, the Stegomyia cals-
pus, the disease has been driven ont of
United States territory.

In what is termed the New Orleans
epidenie of 1905 a strilang illustration of
the wvnlue of this recently acquired
mosquito-transmission knowledge 15 seen.
The presence of vellow fever in the city
was first recognized about the 1st of
Tulv, but it was the 12th of August be-
fore the Puoblic Health and Marine
Hospital Service was pul in complete
comtrol of the situation. By that time
the increase in new cases and deaths ren.
dered -jt practically certain that the diz-
ease was as widespread as durning  the
terrible epademic of 1878, There hasl
beent up to that date 142 deaths from a
total of I3 cases, as agamst 152 deaths
from a total of 510 cases in 1878, The
Public Health and Marine-Fospital Ser-
vice, under Doctor White, took hold of
the situation with energy, hising its
measures almost entirely upon a warfare
against Stegomyia colopns.  The disease
began almost immediately to abate, and
the result at the close of the season indi-
cated 460 deaths, as against 4046 in
1878, a virtual saving of over 3.500 lives.

WORK OX THE ISTHTMUS OF PANAMA

The Umnited States Govéernment has
very properly used the services of Colonel
Gorgas, who was in charge of the emi-
nently successiul work at Havana, by
appotnting him chief sanitary officer of
the Canal Zone during the digging of the
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canal. In 1904 active work was bejmin,
anil Colonel Gorgas was [ortunate in
laving the services of Mr Le 'rmce,
who hail been chief of his mosquito bri-
gades in Havana, and therefore was per-
fectly familiar with antimosquito methe
ods. In Panama, as in Havana, the pop-
wlation had depended principally uporn
rain water for stic purposes, so that
every hotse had cisterns, water barrels,
andd such receptacles for entching amd
storing rain water: The city was divide
up into small districts with an inspector
itt charire of cach district.  This inspector
was required 1o cover his territory it
least twice a week and to make a report
gpon each building with regard o s
eonidition as to breeding places of mos-
quitoes.  All the cisterns, water barrels,
and other water receptacles o Panama
were covered as in Havana, and in the
water harrels spigots were inserted o
that the covers woold not have to be
taken off.

Upon first inspection, in March, 4,000
breeding places were reported. At the
end of October less than 400 contasing
larvar were recorded s rives one o
{icir iden of the consegquent rapad decrense
in the number of mosquitoes in the aty.
These operations were direeted primarily

inst the yellow-fever mosquito, and
meidentally against the other common
species that inhabit rain-water barrels.
Against the Anopheles in the sulmrbs the
same kind of work was done as was done
in Havang, with exceptionally good re-
sults.
The same operations were carried on
in the villages between Panama  and
Colon.  There are some twenty of these

villages, running ffom 300 to 3000 -

habitants each.  Not a single instance of
failure has occurred in the disinfection
of these small towns, and the resalt of
the whole work has been the apparemt
elimination of vellow fever aml the very
great reduction of malarial fever.

The remarkable character of these re-
splts ean only be judged aceurately by
comparative methods: 1t is well known
that during the French occupation there
war an encrmous mortality among the
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Eurapean ¢3, and this was a vital
factor in the falure of the work, Exact
lnsses cannot be estimated, since the work
was done under 17 different contractors,
These contractors were chirged $1a day
for every sick man to be taken care of in
the hospital of the company, Therefore
it often bappencd that when 8 man be.
cune sick s emplover discharged  him,
wn that he would not have to bear the ¢x-
pense of hospital charges. There was
mey police patrol of the territory and many
of thése men died along the Tine,

Ciolonel Gorgas has stoted that the
English 14:.rmz-'.ul_ u'flp.} WK FI_ the lathmus
r1-|.|r1-r-.|f_:' the periond of the French occnpas
Lo, 1&:1'm'|fr1tr|1 to think that more deaths
of emplovees oceirred ot of the hospital
than it A great many were found o
have died along the madsule winle en-
deavaring to hind their way (o the city of
Pamama:  The old superintendent of the
French hespital states that one duy 3 of
the medical staff died from vellow fever,
and in the same month g of the medica
staff.  Thirtv-six Roman Catholic sisters
were hroupht over as nurses, amd 24 died
of yellow fever,  On one vessel 18 voung
French engineers cane over, and in a
month after thelr arrival all but dne died.

Now that the relation of the mpamqutn
to vellow fever is well vunderstocdd, it wns
fonnd doring the fArst two vers mder
Doctor Gorgas that, although there 'were
constantly one or more vellow fever cases
in the hospital, and although the nuorses
anidl physicians woere all non-intmunes,
not & single case of vellow fever was con-
tracted in that way, The nurses never
seemed’ to oofisider that they were rin-
ning anv risk in attending vellow-fever
cases mght omd dav in screened wards,
and the wives and familics of afficers
compriected with the hosgatal Tived abaot
the grounds, knowing that vellow fever
wias constantly bheing bropght mto the
eroynds and treated in near-by Tvrileling &
Americans, sick from any canse, had np
fear when heing treated in beds imme-
diatelvy adjoining those of vellow fever
patients _

Colonel’ Gorgas and Doetor  Carter
lived in the old ward used by the French
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for their ofhcers, aml Calonel Gorgus
thinks it safe to say that more men hail
diedd from vellow fever in that building
unider the French regirne than o any
ather 'building of the same capacity at
present standing.  He amd Doctor Carter
had their wives and children with- them;
which wonlil formerly heive heen oonsil-
ereil the hefghit of recklessness, but they
looked npon themselves, under the now
recogmized precaptions, as being as sife,
almoa, ax they would have been in Phila-
delphin or Boston. _

No fgures of the actual cost of the
antjmosyuito work, either in [lavana or
in the Panama Canal Lone, are accessible
to the writer, bt it 1= safe to =ay that it
wis not exorhitant, sowl that it was not
bevond the means of any well-to<lo com-
munity in tropical regions,

THE TYPIOIN FLY, COMMONLY ENOWN AS
THE HMOSE FLY

The name “ryphoid fiy™ is here pro-
posed as a suhstitute for the mame “hoose
Av,” now in general pse. People have
altogether too long considersd the house
fiy as a harmless creature, or, At the most,
simply. a nuisance. 'While scientific re-
searches have shown that it is a most
dangerous ereiture from the standpomnt
of disease, and while popular opimion 18
rapidly being edycated 1o the same point,
the retention of the name hiovse iy is
considered  Inadvizable, as perpeiuating
in some degree the old ideas,  Strictly
speaking, the term "typhoid fly™ is open
to some abjection, as conveyving the er-
roneons idea that this fly & solely respon-
sibile for the spread of tvphoid ; but con-
sidering that the creature s dangerous
from every point of view, amd that it is
an important element in the spread of
tvphiid, it =ecms advisable to gve it a
name which i3 almost wholly justified and
which convers in el the idea of seroos
fiseaze. Another repulsive name thit
might be given to it is “manure fiv,” bt
recent resenrches Tave shown that it s
not confined to manure as a breeding
place, although perhaps the great major-
jtv of these flies are horn in horse ma-
nure. For the end in view. “typhoiil
flv" is ermsidered the bhest name,

Flance,

(5

In a paper entitled “A Contribotion 1o
the Study of the Inseet Fauna of Human
Excrement (with special reference to the
spread’ of typhoid fever by flies),” pub-
lished in the Proceedings of the Wash-
ington Academy of Sciences, Volime 11,
pages S4r=00g, December 28, 100, the
writer showed that 088 per eent of the
whitle number of insects  captored
houses. thmoughout the whole country
were Musca domesticn, the typhdid or
howse fv. He shiowed forther that this
flv, while breeding most nymeronsly in
horse stables, ix dlao attracted to human
excrement and will breed in this sohb-
It was shown thut in pywnps
where the box prive was still in existence
the hoose fly 1= atiracted to the fxcre.
ment, and, further, that itis so attracted
in the filthy regions of a ¢ty where sant.
tary supervision js lax and where in low
slleys anil corners and in vacant lots ex-
erement is deposited by dirty people. e
stated] that he had seen excrement which
hiad been deposited overnight in an alley-
way In Sooth Washimgton  swarming
with flies under the hﬁgﬁt stinlight of a
Junie moraing (tempernture g2* E.), aml
that within 10 feet of these depasits were
the opem windaws and disors of the kitch-
ens of two hogses kept by poor péopls,
these two homses: bemg only elements in
a long row.  The following paragraph i
quated from the paper just cited:

“Now, when we consider the preva.
lence of tvphoid fever and that virmlent
tvphoid bacilli may oceur in the excre-
ment of an imdivideal for some time he-
Fore the disease i35 recognizsd in him, and
that the same wvirglent perms may be
fonmd in the excrement for a long titne
after the apparent recovery of a patient,
the wonder 15 not that typhoid = o prev-
alent but that 7t does not prevail to a
miurch grester extent, Box privies should
be aholished in every eommunity,  The
depasiting of excrement i the  open
within town or city Hmits should be cion.

sidered a punishable misdemeanor n

communities which have not alrendy such
regulations, amd it should be enforced
more rigoromshy in towns in which it s
already a rule Such offenses are preper-
allv committed after dark. and # iz often
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difficult or even impossible o trace the
affender; therefore the regulation shoniil
be carried even further amd require the
hrst responsihle person who notices the
deposit to immeditely infurm the police,
so that it may be removed or coversid ap.
Dead aninals are so reported ; but human
exvrement is much more dangerous.
Boards of health in all  communities
shoulil lnok after the proper treatment or
disposal of horse manure, primanly 0
order to redoce the number of house fies
to-a minimum, and all regulations reganl-
ing the disposal of garbage and foul mat-
ter should be made more strimgent and
shoitll Be more stringenthy enforced,”

In the opeming sentence of the para.
eraph jnst quoted attention was called 1o
the activity of bacilfi in exereta passed by
individuals after apparent FECOVETY from
typhoid,  Since the paper in question was
pulblished, more especial attention has
been drawn by medical men' to this point,
antl it has been shown that mdividoals
who are ghronic spreaders of the tvphoid
germs ate much more abondant than was
formerly supposed.

Dr. George AL Soper recently discov-
ered a striking case of this kind in the
wraon of a cook cmploved successively
};- several families in the vicimity of New

ork City, with the resalt that several
cases of typhoid occurred in each of these
families. In a paper by Doctor Davids
anid Professor Walker, read before the
Royal Sanitary Institute of London dur-
injr the present season, the history wiis
given of four personal carriers of typhoul
who hail communicated the disease to a
number of people.  These fourn carmiers
were dletected moone city within a few
months, and from this fact it can be ar-
gued with justice that soch cases are
comparatively numertus. This  being
trute, the presence of unguarded miscel-
laneous human exoreta deposited n ity
stibmirks, in vacant lots, and in low alley-
wavs intenmsifies to-a very marked degree
the danger that the food will become con-
tarminated with typhoid bacithi by means
of the typhoid or house flv. It is known,
too, that the urine of persons who have
sitffered from typhoid fever often con-
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tains active typhoid bacill for several
weeks after the paticnts bave recovered;
consequently  this also s a8 =ource of
dunger,

THE HOUSE FLY ALSD SPREALS INTESTINAL
ISEASES, CHILDRIEN S COMPLAINTS,
AN CUNSUAMPTIUN

Ftds ot alote as @ carrier of typhold
that this fly is to be feared, In the same
way it may carry searly all the intestinal
diseases. It s & prome agent in the
spreading. of ssammer dysentery, and in
this way 15 unquestionably  responsble
for the death of many children in
HTITHTIET.

It 2 peport by Daniel D, lackson to the
conmenittee on pollution, of the Merchants’
Assocition in New York, published in
December, 1907, the results of nimerous
abservations upon the relation of flies to
intestinal diseases are published, and the
refation of deaths from intestinal diseiscs
m New rork City to, the activity o
prevalence of the vommmon . hounse fly s
shown not only by repeated ob<ervations
but also by an interesting plotting of the
curve of abundance of e in comparison
with the plotted eitrve of abundanee of
deaths frim intestinal discises, indicating
that the greatest number of flies ocenrretd
i the weeks ending Jolv 27 and Augus
3 aleo, that the deaths o intestinal
diseases rose above the normal at the
same time at which flies became preva:
lent, culnmnated at the same high point,
and fell off with <ligrht lag at the time of
the pradunl falling off of the prevalence
of the insects,

The tvphoid fy also  possesses  fm-
portance as a dissominator of the bacilh
of tuberenlosic.  In a paperby Dr, Fred-
erick T. Lord, of Boston. reprimted from
the Boston Medtcal and Surgical fowrnal
for December 15, 100, pages H51.054,
the following eonclusions are reached:

“1. Flies may ingest tubercular spu-
tum aml exeréte thbersle bacilly, the virn-
lence of which may last for at least f-
feen days,

“2. The danger of human infection
from tubercular fivspecks is by the inges-
tinn of the specks on food. Spontaneots
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likeration of whercle baclli from flv-
specks is unbikely,  |f mechanically dis-
tirrhed, miection of the surrounding air
T OCUT,

“As a corallary 1o these concliusions, it
s sugyesied thar—

3. Tubercular material (sputum, pus
from discharging sinnses, fecal matter
froen patients with mtestinal tubercolosis,
ele. ) should be carefully protected from
flies, lest they act as disseminators of the
tubercle baeclly,

“4. During the fly seasim greater at-
tention <hould be paid to the screening of
rocms and hospital wards containing pa-
tients with tuberculosis and laboratories
where tuberculnr material is exmmined,

's. As these precaotions would not
eliminate fly infection by patients =t
largre, Foodstutfs should be  protected
from: flies winch may nIr-:mh— have -
gested tuberenlar material.”

The danger of the typhoid or house fiy
in the carringe of disease has thus been
abundantly demonstrated, and vet It is
allowed to breed unrestricted all over the
Unnted States; it i= allowed to énter
freely the ]:lr_lu:j-us of the great mijorty
of our people ;1 1= allowed to-spread bac-
terin freely over our food sapplies i the
markets and in the kitchens and dinnne-
rooms of private houses, and, 1o use the
happy ITHmurn'Ing'l.' af Dr. Theobald
Smith, "when we go into pabiic restan-
rants i midsumimer we are eonpelled o
fght for our food with. the my t‘lmlé-rn oof
honese flies which we ﬁmi there aledt, per-
aistent, and invineible”

Fven if the tvphall or house fly were
a ereatire diffienit to destroy, the gmmrn]
faflure on the part of communities to
make any efforts whatever to reduce 1is
numbers could properly be termed crim.
inal neglect s hut <inee it is comparatively
an easy matter to do awny with the
plagne of fies, this neglect beopmes an
evideriee of dgnorance oF of 2 cirelessness
in regrrd Lo disease-producing flth which
to the informed ‘mmd constitutes a

sertons ot on eavilizel] methods of life,
HOW 'TD KFFP THE FLIES AWAY

Ifi we allow the acowmulation of filth
we will have house fies, and 31 we do tot

will hecome a rare Seties,

45

allow it to acenmmiate we: will have ng
honse flies.  With the careful collection
of parbape in cans and the removal of
the comtents at more freqient intervals
than 10 days, and with the proper reguli-
tHilL u;' abattolts, -I:I.ﬂl]lﬂm-l_‘rl‘l!' lenlarly
with tlhe proper r tion ot stables in
which hirses ar:tqn. the typhaid iy

It will not
be necessary to treat horse manure with
chloride of lime or with kerosene ar with
a solution of Haris green or drsenate of
lead, f stablemen are required to plice
the manure daily in a properly covered
roceptacle and if' it is carried away onece a
week,

The orders of the Health Departiment
of the District of Columbia, publisied
May 3, 1500, if carrigd oul wﬂ} lie ve
effective.  These orders provide I'ur the
keeping of manure in watertight bins or
pits or harrels, prodectid from fies.

In'addition to this exdellent ordinance,

others have been issued from the Ht-EI:]Ih

”E!JH.THTIEI'IL of the District of Columbia
which provide against the contavination
i exposed food by fhes amd by dust
The ordinances: are excellently worded
#0315 o cover all possible eases.  They
provide for the registration of all .{-_tan'E,
markets, cafés, hinch rooms, or of any
other place where food or beveroge s
mamifacturedt or wrtpared for sale, stored
for sale, offered for sale, or sold, in arder
to facilitale inepection, and stll more re-
cent ordiminces provide for the registra-
tion af stables.  An exeellent campiign
wns begun during the summer of 1068
agminst insanitary lunch rooms aml red-
tanranis, A number of cakes were k-
ectited], bt conviction wae found to be
difficult.

For otie reasen or another, the cled
repson being the lack of a snfficient force
of “mspectors under the control of the
health officers, the ordinance in regard to

stalles has not heen carmied] out with that

porfection which the situabion demands,

Were simple inspection of stahles all
thiit is needed, & force af four inspecinrs,
specially detailed for this wark, c::uItI
cover the Distrivt of Columbia, examin-
i every stable, after they were onge
located and mapped, once a week, The
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average sa of an inspector is $1,1
) mﬁﬂﬂwm expense for the ﬁrftlII :E;
would be sumething like 3 Hut the
spectors’ service 1= :mu-ﬁﬂlml by the
matter of prosecution,  Mucl of the time
of imspectors wonld be takenn the prose-
cution of the owners of neglected prem-
ises,  Morcover, the health officer has
found duaring the snmmer of 1008, in his
prosecution of the owners o munagers of
tsanitory restanrants, that his inspectors
were practically sworn ont of conrt by
the mmitiplicity  of opposing rwﬂenuﬂ_
This means thit 4t will be necessary in
sch cases to send two mspectors towether
frv all eases, so that the testimony of ane
iy be supported by the testimony of the
other. TI'his, perhaps, would douhle the
number af nece<sary 1tlzl1'|-:'|:tn|:1 making
the expense of the service samething over
FO000

It 12 repscmably safe to state, hrwever,
that_ with such in expense for competent
service, or perhaps with o slightlv added
expense, the typhoid fiv :::ulc! he larguly
eliminated as an element in the transfer
af (isease m the District of Columbia,
and the difficulty which the anthorities
have had in locating the canse of a very
constderable proportion: nf the cases of
tvphoid in the Disirict for the post two
or three vears indicates plainly to the
mind of the writer that the uplmul flv
is a muoch more important element than
has hween 1-11[1[!!5.'.'11 It 1= 0 comforting
although comparatively instgmificant fact
and a patter of commaon obseryation that
i certam sections of the city the iy |_.'-'!1rln.t
fiv has been mueh less munerons daring
the past stmimer than in previons vears.
The writer is fnelined tooattribute this to
the gradual disappearance of horse sta-
blex m such 'ﬁ-’L"l’.'I'l“ﬂH brought about hv

the mapidly increasing use of motor
vehicles,
PFUBLIC INIMFFERENCE TO THE TYPHOID

FPLY 15 CRIMINAL

We have thos shiown that the typhokd
or house v may ecarry typhoid }nc:—',
Avatic cholera, :I'-E-'.*Hlm choleri mor-
hus, anid other intestinal discases: it may
carry the bactlli of tuberculosis and cer-
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tamn eve diseases; it 18 everywhers pres-

ent, aml it is l]l'ipuxﬂl: af with eompara-
tive vase. It is the duty of ‘every indi-
vidual to guard so far a5 possible agaims
the eccurrence of flies upon his premises.,
It is the doty of every eommunity,
through its board of health, to spend
money in the warfare against ‘this enetny
of mankind,  ‘Fhis duty is as pronoinced
as thiigh the community were attacked
by h:.{mh of ravenos wolves,

As o matter of fuet, lnrg{.- sums ol
motiey are sperit annually in the protee-
tiom of property in the United States,
Large sum= of money are spent alwo in
health matters; bt the expenditure for
peotection from flies iz very small and i
misdirected.  There s much  Justifica-
tiom for the following eriticiem published
editorially in the lagrnal of the American
Medical Association for  Angust =22,
1o, under the caption, “Natiomal Farm
Comtiission aml Rural Sanitation:”

“The President calls attention 1o the
fact that all efforts to aid the farmers
have hitherto been directed to improving
their materisl welfare, while the man
himself and his family have been neg-
lected.  Nowhere i< this more marked
than in tTlt:- attiticle of the general g
ermmient i matters relating 1o sanitation.
it iz a trite saving that whereas the L
emment, through the Department of Ag-
rciltare, pids the farmet ;:r1rrrr1u=-11- 1M
caring for the health of his hogs, «
ete,, it does nothimg for his own health,
The government issies notices o the
fatmer of the injury done to his crops by
the eotton:holl weevil and the potato hugs
and how to cambal them, but the injury
the mosguito does i spreading malaria
to the people who pick the cotton and
hoe the petatees is nol impressed on hinm,
The foct that horseflics may ecarry an-
thrax to his cattle is dealt with at con-
silerable length, bt the dizeases which
the house Ay spreads to the milk and to
the farmer’s family attract practically no
attention. . How to build a hogpen or a
sanitary barn is the subject of a number
ol government 111|hiu..m-.m~. bt how 1o
build n sanitary privy which will pre-
vent the spreaid u} typhoid, hook worm,
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and many other diseases is regarded as of
sirictly local interest.”

Hut this criticism  is not: entirely jus-
tified, sitice there was published by the
Mirean of Entomology of the United
States  Depariment of Agriculture, in
1o, a Farmers' Bulleting entitled "How
Inseirts Affect Health in Rural IDhis-
iriers.”™™ in which all of these points men.-
tioned by the editor of the Jotnroal of the
Amerienn Medical Association liave been
touched npon; anid at the date of present
writing 102000, caopies of this bolletin
have been distributed among the people.
Morvover, a number of vears A0 cir-
culart was published on the “nllhjl.'ﬂl nf
the hoonse I&}. L.J.l'[mg attention (0 s
dangers anid giving instructions such as
are covered in 8 general way in this arti-
cle. and some 18000 copies of this cir-
cilar have also heen distributed,  This 15
nn indieation. that the general povern-
ment 15 by no meéans hling 1o the people’s
needs in such malter=s as we have under
comstcderntion, bt further work shonld
be done.  That the English govermmnent
it awaking to the same netd 15 shown by
the fact that, in the parliamentary vote
of the present year in aid of scientific in-
vestigations  concerning  disease, one of
the projects supported by the ﬁ[’l‘ll!'l"ﬂl
govermment  was  thi mve—mg;mml of
Proctors Copeman and Nuttall on fies as
carrters of (Hxease.

A leading  editorml 10 an afternoom
paper of the city of Washington, of
Clctivher 20, 1008, bears the hesiling,
“Typloud a National Scowrge,” arguing
that it is today as great a scourge as to-
berculosis,.  The editorial writer might
equally well have nsed the heading “Ty-
phoisl & National Reproach,” or tlﬂ'lmp'-.l
cven “Typhoid a Natiomal Crime,” since
it i= an absolutely preventable disease,
And ne for the typhaid fly, that a eres-
ture horn in mdeseribable flth and abso-
hately swarming with disease germs
shoulil. practically he invited to multiply
unchecked, evien in great centers of popi-

* Farmers' Bulletin Mo, 153
f Circular Noo 25 Burean of Entomology,

81, afterwarils reisatier] im revised form ds
Cirenlar Noo 7L

lation, i< curely nothing: less than cnm-
mal.

ENDEMIC [HSEASE A% AFFRLTING THE
PROGRIZES OF NATIONS

Iin referrmg to the spredd of malaria in
I."‘-r'n:m:uT the relation of this disease (o the
rise amd fall of national power has been
touched upon in an earlier parageaph,
The subject is e of the widest impor-
tance and deserves a more extended con-
sideration.

The following jaragraphs are guoted
from Honald Koss's address on Malaria
in Greece, delivered before the Oxford
Medical Society, November 20, 1906 ¢

“Wow, what must be the effect of this
ubnguitous and  everlasting  incubus of
disease o the people of modern Greece ?
Remember that the malady is essentially
ane of infancy among the native popitla-
tiont.  Infecting the clild one or two
years after birth, it persecutes him until
puberty with a long succession of febrile
attacks, accompanied by much spleno-
megaly and anmmia.  Tmagine the effect
it would peoduace upon our own children
here in Britain, Tt is troe that our chil-
dlren suifer from many compliainis—scar-
Intina, measles, whooping. cough—bint
these are of brief durafion and transient.
Hut now add to these, in imagination, a
malady which lasts for years, and may
sometimes attack ever rliﬂ i a village.
What wonld be the efiect upon our popn-
latiom—especially our roral population—
upon thetr numbers and upon the health
and vigor of the survivors? It mast be
enormious in (sreece.

“Meople often seem to think that such
n plegue <trengthens o rice by Killing off
the weakér imbividunls; but this view
reste upon the wnproven assymption thiat
it is really the weiker children which
cannidt survive.  Um the contrary, exper-
ienee seemns to show that it is the strOnger
blood  which  suffers most—the  fair.
northern blood which pature  attempts
constantly to pour into the southem
lanils. If thi= be true, the effect of ma-
laria will be constantly to resist the in-
vigorating mbux which nature has
vided ; and there are many factz in the
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history of Indiwma, Italy, and Africa which
could be brought forward in support of
this hyvpotinsis, _

“We now come face 1o face with tha
profoundly mteresting aubject, the poh-
tical, economical, amd historical signifi-
canee of this great disedse, We koow
that malaria must have existed in Greece
ever sitnee the time of Hippocrates, about
400 Gl Wikt effect has it had on the
life of the country ?  In prelustoric tunes
Lireece was cortainly peopled by succes-
sive waves of Arvan invaders from the
north—yrobably a fair-haired people—
who made it what it became, who con-
quered Persin and Egypt, and  who
creatér] the sciences, arts, amd philoso-
phies which we are only developing fur-
ther today. That race reached] s climax
of development at the time of Pericles.
Those great and beautiful valleys were
thickly peopled by a civilization which
in Soe ways has not been excelled.
Everywhere there were cities, temples,
oracles, arts, philasophies, and a popla-
tion vigorous and well trained in arms,
Lake Kopais, now almost deserted, was
surronmded by towns  whode massive
works remain to this day.

“Suddenly, however, a hlight fell over
all.  Was it due to internecine confliet or
to forcign: conquest?  Searcely ; for his-
tory shows that war burns and raviges,
but does no annibilate, Thebes was
thrice destroyed, bat thrice rebuilt,. Or
was it doe (o some canse, entering fur-
tively and gradually sapping away the
energies of the race by attnckmy the
rural population; by slavmg the new.bom
infant, by =eizing the rising generation,
and especially by killing om the fair
haired descendant of the origmal settlers,
lcaving  behind  chiely  the more im-
mmsed anid darker children of their cap-
tives, won by the sword from Asia and
Affwar * ¥ %

"1 camnot imagine Lake Kopais; in its
sresent  highly malarims  condition, t©

ave been thicklv peopled by a vigorons
race ; nor, on Jooking at those wonderful
Agured tombetones gt Athens, can T im.
agine that the healthy and poweriul peo.-
e represented upon them could have
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ever passed through the anemic aml
splenienegalons infancy (e coin a ward )
cansed by, widespreard malaria.  Well, 1
venture only to sugpest the hypothesis,
and must leave it o woholars for eon-
hrmation or rejeotion. (0f one thing [
am confident, that ciauses such as malaria,
dvsentery, and frtestinal entozoa tmust
have modified history to & moch greater
extent than we conceive. Our  histo-
rans and econcomists Jdo not seem even to
have copsidered the matter. Tt i= true
that they speak of epiidemic discases, but
the ehidernie disesses are really these of
the greatest importance., = *

“The whole life of Creece must suffer
frimn this weight, which erushes jt< rural
energies.  Where the chilitren: suffer so
much, how can the country create that
fresh blood which keeps a nation young?
But for a hamlet here and there, those
fameus valleve are deserter. [ =aw from
a spur of Helikin the sun setting upon
Pamassos, Apolle sinking, as he was
wont (0 do, towards hi=s own  fane at
Delphi amd pourmg a flood of light deer
the great Kopaitk Plain. Dot it seemoed
that he was the conly inhabitant of i
There was nothing there “Who,' =aid a
rich Greelk to me, ‘would think of going
to live in stch a place ax that 7 1 doubt
much ‘whether it 18 the Turk wha has
done all this. 1 think it is very largely
the malaris.™

In considering canefully this suggestive
argument of Major Ross, does it oot ap-
penr toandicate the tremendous nflisence
that the prevalence of endemiic disesse
minst exert upon the progress of modern
mations, and does 1tnot bring the thonged
that those matitgrs that are most advaneed
in sanitary seience and preventive medi-
cine will, other things leing equal, as-
sume’ the lead m the world’s work?®

Who cin estimate the infinence of the
sanitary lows of the Hebrew Seriptures
upem  the extraotdimary persistence  of
that race through centuries of European
oppredsion—aentories  full  of  plague
years amd of terrible moralily from pre-
ventable dizease’?

Amd what mire striking example ‘éan
he advanced of the effect of an en-
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lightened and scientifically carefol atten.
tion to the most recent advances of pre-
ventive metdicine upon the progress ol
natlos than the mortality stotistics of
the Japanese armies in the recent Ruosso-
lapanese war as eompared with the cor-
responding statistics for the Pritish amy
during the Boer war immuediately preced-
ing, or for the American army during
the Spanish war at a somewhat carlier
date ?

The consideration of these elenents of

L

national progress has been neglected by
historians, but they are nevertheless of
deep-reaching iportance aml must at-
triet imnedinte attention in this age of
advancell civilization, The world Thas
entered the historical sge when national
greatness and  mational  decay  will be
basedd on physical rather than moral coti-
ditions, and it is vitally incambent upon
nations to nse every possible efforn and
every passible means to check physieal
deterioration. .

LIFE IN THE GREAT DESERT OF CENTRAL
ASIA

By ErisworTH HunTingTon, oF YALE UniversiTy

mist  remarkable ruins of ancient

civilization are often closely asso.
ciated with deserts, In North America
the great Axtec and Zuni ruins lie in the
arid repions of the Southwest and of
Mexica: in South America the wonderful
remnants of the great [nea cities are lo-
cated in the dry regions of Dolivia, Pern,
and northern  Argenting.  In Afnes,
likewite, the Rhodesian riiis, the most
repipckeable in the southern part of the
continent, lic near the Kalihari Desert,
while in the north the remains of ome of
the most famows ancient empires horder
the Salara from Morocon to Egypt
Asia, ton, 1s no exception, for Arabin,
Syrim. Mesopotamin, Persia, northwest-
et lindia, amd western China are all dis-
tinguished for thelr rains and  their
deseris.

Ome of the most interesting examples
of the comlanaton of the mns of a
mighty past with conditions of great
aridity today is found in the  Russian
provinee of Transcaspin, east of the Cas-
pinn Sea,  Thither in 1903 it was the
amthnor’s privilege 1o go as a member of
an expedition sent out by the Carmegie
Institution of Washington for archieo-
logical and geographical research under

IT seems n strange anomaly that the

the leadership of Mr Raphoel Mampelly.
Dhiring the course of two seasons’ work
we not only studied the rums, but gained
a fmirly intimate acguamtance with the
Turkoman inhabitants of the country—its
rulers before the Russian conquest, less
than thirty vears agol  In our study of
hoth the past pmd the present nothing was
mare impressive than the inexosrable in-
finence which the desert has exercised
upon living creatures of every ot

We entered Transenspia from oily
Baku, crossing the Caspian Sca to Kras-
novodak, and thence going by rail o
Askhabhad, the capital of the province,
arul 1o Merv, the most famouns of the an-
cient cities,  From the high, narmow win-
cdows of the deliberite trmain the traveler
who elect=s 10 sit on the edge of the car
seat, and sacrifice comfort to scientihe
curiGsity, may See pll of the few simple
features which mmke up the physiog-
maphy of Transcaspin. Adter the train
has left the opalescent waters of the Bay
of Krasnovodsk and has run through the
desert for some lionrs, it eomes at length
1o the Yurhaod, the bromd abandoned chan-
nel of an ancient river which once flowed
from the Sea nf Aral or the marsh of
sarikamish to the Caspian Sea in the
days when the climate of the country was
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mire propitions than now, and ancient
emprres. Hoorished fn what 15 now the
desert.

Soom the train hegins o ron parallel
o the mountaing of morthern Persa,
wlich raise their barren brown farks
throngh the quivering air 20 or 30 miles
away to the seuth.  Hetween their
base and the rallway les a sloping plain
of gravelly soil washed down from the
mountaing by spring floods and fertile
onfy where a rare hrook i3 led abroad in
canals to water the earth, or where tun-
nels, marked Uy ling lines of wells with
heaps of debris ot their moaths, have
been dug for miles mto the gruvel to rob
it of its scantv store of water,

THE OASES [F THE DESERT

On the other sile of the railway a
ereat plam ol desert siand stretches far
away toward the north i the direction of
the bleak platean of Ust-art and the
famed city of “Tone Khiva in the waste.”
Between the desert amed the mountains
lie the onses of Transcaspia, dusty green
liepds, lurge and small, strong on a two-
stramided string of shining  steel eails.
Pleasant, ¢ool, friitfal places they seem
to the sunsblackened nomad of the desert,
atthough to the Juxurions traveler on the
ratlftau] thedusty strects and-adobe houwses
present little that is Jovely, Clecasionally
the house of a Russian official, low, white-
washed, anid red-tiled, presents & hint of
plcturesqueness as 11 =tands embowered
in frot trees laden with mulberries, apri-
cots, plums, peaches. quinces, and pome.
granates ; but the grovwm] below the trees
1= iy and grassless, amd the breath of the
desert blights every spot where standing
or rannmE water 15 oot fortnd.

On the outskirts of almost every oasis
stand the symbals of twotypes of civiliza.
tion whose day 1= past.  CUn the one side
o cluster of round felt tents, a fock of
fat-tailed Brown and wlite sheep, some
kneeling, grunting camels, and a group
of  Turkoman nomade in Jong-striped
giilted gowns of mative red silk and huge
caps of shecpskin represent the recent
davs when the Tlliﬂmﬂnﬁ cherrfully
plundered their neighbors, the mild Per-
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sinns, or any one else whom sad mis-
ehanee betraved into their hands, On the
other side e earthen mounds or lines

of fallen walls of sun=dried brick indi-

cite that centurics ago the harren wastes
which now lie desolate were the home of
o prospercus and numeross race of tillers:
nfl the soil.

Iring our sty in Transcaspia we
visited the mountams to the south of the
raifroad, made excursions into the desert
to the north, amd lived for months among
the oascs and deserts between the other
two regmioms. Nowhere during all our
stay did we feel that we had left the
desert behind,. Om our way to  the
mountiaine at the end of Mav {he growth
of short, sweet grads which covers the
coutntry wnoearly sprng had alrepdy died
ani] shriveled. The gently slaping plain
of graivel at the base of the foot-hills was
brown and barren except for dry weeds
and little bushee

Among the mountmms themselves the
bottome of the déep canyons were either
green with grass among which blue irizes
were bloommg, or else were filled with o
jungle of low treées and fragrant rose

ukhes, Neverthelesz a glance upwarid
disclosed bare walls of rock and abns o
dry that ot o speck of green coulil be de-
tected. At the heads of the canvons
green upland valleys and plateans ap-
{JEH.'.I'EH.. tenanted by pastornl Kurds who
¢ave ther stone louses in summer and
dwell 10 tents.

The immaediate weenery at these high
altitudes of (wooo or Booo feet did not
suprest the desert, but from the soow.
Hecked peaks 9000 or 10000 feet abive
the sea a yellow bamd on the homzon
antl a dusty haze in the distant air eould
be seen proclaiming the great waste of
sanil o day s Journey 1o the north, and we
knew that in a month or two even the
mountams would be parched and birown.

THE KURDS AND THE TURKOMAXS
The Kurds, who inhabit the highlands

south of Transcaspin are in themselves 4

forcible reminder of the desert; “Three
centuries ago i the Eh'f"ﬁ af Abbae Shah,
the last great king of Persia, the Tartars,
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whio preceded their Tuourkoman consins
Transcaspia, =eem to have foumnd lide un-
uaally hard among the wafterless, grass-
less pastures af sand @l ogravel, At
any rate, they raiided T pentle, coprriieons
Persins with unendarable ferocity. Cn

the western borders of his realm el
another race of plunderers, the Rourds,
and it oecorred] 1o Ahbas Shah thot the
ome tace miglit be patterd against the other
\ecordingly he transported some 100000
Kurds 1o the mountains of Khorasan
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SCENES ALONG THE TRANECASPIAN RAILROAD IN THE MIDST (F THE DESERT

faTral |.|'||!-| ol =2 'I'I sl mw .'llr.' 'l'|l1l':'l |I|' ',||.1|'.-|1'| .'p;,,"ll' i TR '|'|-||||_l; |f RO Tl ,,|' VICCR "'.':.ll

Hoechs Tikoe thar shown 1 the seconmd giictnee

Ehsemipe the Hoastla oF Mas
by eemetimes washed awoy

somith of FPranseaspia, For a time they
put o-siop o the miuls of the warriops of
the desert, but not permanently, perhaps
becawse amonge the mountaims life wis
casier than m the desert, amd here was
conserqaently less temptation to  oomendt

: Lyl erndly ploacals
inCa] e ]l_!_'_'||||||_' Pl shreed Frearn .1rj[|||.l_.:' fivaE e tracvks Stiil e ritip f =

mitich difBeulty s exgper-
FEITLTE I E il ITE1Ts

tlie ratirond often suffers severely, sections many males i length

robibery when a dry season or swirms of
ewrtasts Tuined the scantv erops and pas
”l'l'.:il'_:i:'

1 f+p i . 14 L] "

Fhwe Tartars and therr Torkdman sue-
cesdors did not often roli the Kurids, for
that was langerous, but vyl the coming
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of the Russians less than a-generation
ago, their dearest delight was long, hard
rides of 8a or 100 mﬁtﬁ i & single day
en <lave-taking maids wmeng the  timid
Persians, No pity was shown (0 the
st captives: with chained hamds - and
listered feet, stumbling and faint, they
were tlriven hundreds of miles at the
point of the spear to be finally sold in the
alave markets of the rich oases of Bok-
hara and Khiva.

Far in the interjor of eastern Persia,
beyond the mmmtain hotme of the trans
ported Kutds, the traveler is often sur-
prised by being addressed by native Per
sians in Turki, the langnage of the Tor-
kamans, ns the weiter discovered during a
journey which sneceeded the one here de-
seribed.  Time and again they tell the
same tale: *Years ago i my boyhood |
was workang in the felds toward sunset,
when some one in the watch lower
shouted, *The Turkomans, the Turko-
mans"  We dropped our wark and ran
for shelter, bt the Turkinnans caught us,
Six men they killed that day, and fifteen
of us they drove to Khiva, There we
fived and worked for hard mastess twelve
years until the Kussians came and freed
us. G bless the Russians.  The Tur-
komans are fiends"

In spite of their critel raids the Turko-
mans are admirable people—hbrave, gen-
erons, and honest, Taithfal amd  snduas.
trious, and possessing that greatedt of
virtues, profound respect for women. . At
least such was the case till recently, al-
though of late contuet with Rossian eivili.
ration iz beginning to have the sume <ol
effect which contact with American civi.
lizatiom ‘has had upon the Indians,

A WRIDE INTDO THE THESERT

A week’s ride ont into the <and north
of Merv at the end of June gave oppor-
tumity to see how friendly the Turkomans
are and how terrible 15 their desert. At
first our way led throngh the unkempt
fringe of brown stubble and weed-hor-
dered  ditches which surroumids  every
oasie : then came stretelies of clayey plam
with justa frace of grass; and finally the
sandl itself, o vast undulating expanse of

[

uines, indescribably  graceful in ther
stipoth crescentic curves, amd strangely
beautiful it tint and shading during the
evil gunrise hours when the long shadows
Firing out every slightest hollow or opple

As the midsumner sun rises higher the
landscape fattens and assmmes a garish
timt  of vellowish gray, mexpressibly
weatisome,  Strange mirages torment
the vision, but neveér sdre really deceit.
ful—perchance a group of tents beside a
ponl of sparkling blue water, or a siring
of camels pacing slowly along above the
horizon mo the #rwrr portion of the sky
with beads to earth aml feet (o the un-
suhstantial floor of heaven

“By AllahI” remarked the guide on the
first day of our jowrney, *1 wish 1 had
brought a thicker-rabe. T Iadl no idea it
wionld he so hot. The sun beats right
through this thin thing, amd only the
grace of Allah keeps me from  being
burned to a cinder.”

During the heat of the day we rested
far two or thive hoors; that is. we lay
down on the burning canid in the shide
of a bit of cloth or of our horses—thin,
sitient animals—and wrote up notes; the
wne of the explorer’s life, or tried to
sleep and forget the heat.  The end of
tHie noon siesta wis alwavs the worst part
of the day. We fairly staggered when
we rose to anount our horses; and the
still, suffocating heat made us chutch at
the sadidles to keep from swaying and
falling as the dispirited creatures plodded
heavily  on. Soon,  however, o Tittle
breeze arase regularly, the horses hegan
to step more lightly, the shadows length-
ened, and the world grew interesting.

Hy sunset we had teached a group of
temts, o well, some tamarisk buoshes, and
flocks of bleating sheep, with here and
there a cimel from whose gaunt leather
cides 2 few handfuls of las) winter’s. eodit
of hair still chung.  Friendly Turkomans
took our horses and gave us cool drafts
of the acrid sonr milk, which all men love
in the desert, In the evol of the evening
we sat and talked with otr hosts winle
waiting for dinmer of curdled milk, coarse
whicaten bread, and the Hesh of a voung
lamb pulled to pieces with the fingers.
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RUES GF AN LD MOSHKUE IS THE LOWER IMERTHON OF THHE MERV OASIS WIrERLE
CULTIVATION HAS NOW' BEEN GIVEN VD
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la the backoomind may be sien ihe aind walls af the Tast of tlie sreat ctiies of VMes
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When conversation at length gave place
to idle reverie we went to sleep m the
open air, regretting the pleasant weari-
ness which made it impossible to remain
awake in order to watch the surpassing
beauty of the Aawless sky and fecl the
caress of the gentle hreeze of the desert.

The purpase of our ride into the désert
was the examination Of numerous great
mconids from 30 to 80 feet highand from
00 to Hoo feet in dimmeter, which are
licated vut=ide the pasis of Merv. Here
in ancient days, when the water supply
was greater than it now 15, the chief men
af the land appear to hive lived, raised
above the hest of the plain and protected
by monate and walls, while aroumd them
dwelt the hipnble peasants whose md
honses have now crumbled into scarcely
perceptible heaps covered with countless
potsherds.  Elsewhere  whole  villages
seem o have heen built upon thounds, as
they are today in castern Persia in places
of especul danger.

'I'th Turkomans were puzzled when
they saw a stranger rding from nurm {0
riin, writing, photograpliing, measuring,
“Have von heard what the stranger (=
doing ¥ they =aid to one another, accord-
ing to the report of the guide. “You
know he comes from the west, 30 he savs,
frim acroes a fake than the desert.
Now these old mopnids were bult long
ago by the Giants whom our ancestors,
blessed of Allah, drove far away into the
western mountains.  There some of the
infilels stifl live. The Americans are in-
fidels. It must be that the Giants are
their ancestors. and this man has come
here 1o see where hiz ancestors flved.”

Another matter which puzzled  {he
Turkomans was the fact that | wrote &
great deal on horsehack.  The guide told
af theéir speculations.  “Tt must be)™ he
repotterd] them as saving, “that this i< a
very religious man. He koows the
Karan, or his holy boolk, whatever it may
be, bv heart, and as he rides along he
writes it down for pleasure.”

The means of supporting life in Trans-
caspia are much more ahundant in the
oases than elséwhere, but even there they
are very precarions.  During April and
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May, 1003, the camp of the Pompelly ex-
pedition. was pitched at Ao, a small
oasis near Askhabad, the Transcaspian
capital. There, with the aid of abont
120 Turkoomins, we escavated two
mounds, the remnins of d@ village of ex.
treme  antiguity, foumded in the dovs
when the camel, sheep, and pig were still
undomesticated and were hunted by the
villagers who loter tamed them, appar-
ently in the very village into the ruins of
which we dugr.

A PLAGUE OF LOCUSETS

Che day in April a speric of unrest ap-
peared amobg onr Turkeman workmen,
for-a whisper went abroad that this was
to be a vear of grasshoppers.  The romor
was anly too trie, for before miany days
the green grass and the helds of tender
wheat nearest the mountains were full of
rivimil, dark spots no bigger than a dollar,
and compised of almest microscopic liv-
Ingr creatures.

ay by day the spots grew larger, like
the spreéading of a plague, ot first & foot
i diameter, then three feet, and soon ten.
little by littde, too, the tiny swarming
creatures became visible ns indinidoals—
genuine grasshoppers, ninute, but ap-

lingly vormcious, Here and there a

urkoman conld be seen with a spade
ttemnting to cover the plague-spots with
carth, but in general the prasshoppers
were left unmolested,

The faces of the Turkomans grew
graver day by day as the ereatures in-
creased In size, pmd the men stuck to
their work of digging mure faithfnlly
than before, eeeming to feel that thev
must carm as much as possible to support
their familics in the hard days 1o come,
There wis no complamt, no corsing:;
they seemed to ook mpot the myrind-
muuthed horde of grasshoppers as an
affliction sent by Allah, amd not to be op-
poser] by ordinary human means.

At length there came o day when the
grasshoppers, now nearly half an inch in
lengrth, Ee-g'.ln o move more wildely, and
broad patchés of sere brown stubble could
be seen where they had devastated parts
of the wheat fields, About the same
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tinie a new and most welcome Iactor en-
tered nto the situation; rose starlings,
northward bound op their annual migra-
tion, ippeared upon the scene one morn-
ing. A pleasant ebt came bnto the faces
of the Turkomans as they pointed to the
great flocks of  rose-breasted,  back:

wingred birds which eircled over the plain
in troops ke blackbirds in America dur
ing the fall of the vear. Thev ate vora.
cionsly 3 and thonsands, nay, millions, of
the pestiferone insecis were devonred in
A sinEle day.

Chn the following moring the number
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of starlings had inereased, and the third
day the -im'inrms of h1rd5fnlm4;15t ﬂ#rktmﬁ
tln: kv when, ' their uent fittings,

i fock passed -uwrhemlﬁqfhnt day the
humim:m of the village asked us for con-
tributions to & fund, for getting rid of the
grasshoppers,

“These starlings,” said he, “are the
chilldren of a sacred spring among: the
Persian mountains two davas’ jiurmey to
the south of here. Wherever the water
is, there the hirds gather,  Allah, the
Mereiful, hos sent oy birds to us, but
they are not cnough,  We must do somme-
thing to get more of them,  There s just
one way to doit.  Tf we can get =ome of
the water and being it here, the birds will
follow It So todav | am eollecting
money,  Tomorrow, hy the groce of
Allah, I will send Verds, the Mullah, our
most holy man, o get the water.  In his
hand he muost carry o good present, for
the water iz of no use unless it is taken
from the spring amd blessed by the huh'
sheikhs who guoard it from pollation.”

Three days later the headman was ra-
diant. :'_'h?t' stid he, “how thick the
hirds are,” and truly thm were cirching
over the wheat fields in extraordinary
nnbers.  “Last night our messenger
reached the spring, and already the birds
hiave begun to come.” Today he will stay
there : then it will take him two days to
get back, bringing the wvessel of water.
Wait till the fourth day from now, the
morging after he arrives, and see. the
mtltituide of birds."”

Cm the third morning the headman
looked old and weary, and bad scarcely
a word of greeting. The hirds were
gone: not a solitary starling was to be
seen,  In the night, silently, swiftly, as
they haud come, so they went. Hrmg north-
ward according Lo their wont, in FespONse
tor the changmg seasons.  No thought o1
niigrations came to the Tarkomans.  One
thing alone they knew—the hirds had
gone, the grasshappers remained, and the
erops were doomed to utter roin. Per-
haps a little of the unripe grain could e
et for foedder, bot oothing could be
saved for food for themselves and their
children.

Some one had blundered; perhaps
some fmpious: deed had. been commmtted ;
therefore Allal bad refused the further
aill of his zacred birds, There was no
further talk of a jovful procession to
mieet the Mullah f:r from the village and
bringing the jar of sierdd water home in
trimmphl. The holy man stole into the
village flejected and annoticed, while the
villagers thonglt only of their roimed
craps and therr families, which would

soiom be hungry.,
THE MARCH nF MILLIONS

The days that followed were like =
mightmare. The insects were now full
grown, and on a day they all began to
mowe,  Northeastward they went toward
the desert—slowly, very slowly, but steaid-
iy, hopping, hrq:pmg I‘H::;spm_g rarely
pausing, never | to one sule.
low raitle filled the air like the steady
falling of fine sleet, and everywhere there
whs o faint, sickening odor: It wis im-
possible to walk withont stepping on the
crealures,

O the miorning when the grasshop-
pers: began to move the writer was at
work in a round native tent of felt, with
the top, perhaps 30 inches in diameter,
open to adomit hght and air,  When the
grasshoppets reached the tent not one of
them turned asude.  Straight up the wall
they crawled, and straight across the top
until they came to the opening. There
they paused a few mmutes and then
jumped blindly, One after anather they
landed on the table, which was neces-

sarily placed under the opening for light.
Tap, tap, tap, they fell at intervals of a
few !-.s:mmi-q wntl it soon becwie impas
sible tor work, When they righted them-
selves after falling to the floor, they
always turped m the ornginal diree-
tirm, hopping across the floor, clhimbesd
the wall and the inside of the roof of the
tent until they reached the opening at the
apex, anid were able fo contmue their in-
terrupted jonmmey.

Near our tents Howed a brook about
three feet wide, which was used for frmigs-
o, When' the grasshoppers reached it
thev padsed & moment, and then, orged
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by the ¢rowds coming up from belsind,
jumped into the water and stirageled for
the other bank. The majonty reached it
after hemng carried down a few himudred
teel.  On the bank they rested i swarms
until their wings were dry, and then
hopped steadily o,
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never got across the stream alive.  They
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¥ EXCAVATIONS CHORED Yy TUH
INSECTS

The coming of the grasshoppers had a
chisastrous effect upon our work of exca-
vation.  The insects jumped imto the dig-
gings i hordes, falling over the perpen-
dicdfar edges in @ stendy stream. Cross
ing the bottom of the excavations in their
nsual persistent manner, they tried agam
amil apain to chimb the steep walls, only
to grow weary before reaching the top,
anid so to fall back once mure.  Thus they
piled wp to a depth of a foot or two in
every excavation. At first we tried to
have them shoveled out, b the aceusm-
lation of a stngle night coulid scarcely be
removed 70 o day.  As most of otr work
wae finighed, we merely shiveled earth
itito the pits to cover the loathsome, dying
mass of insects. Onee m the hottam of
a deep, round well sunk in exploring the
ruins; we found a large snake buried in
a seething, squirming, ever-deepening
mnss of lving death from which his
writhing head alone protruded.

There was one excavation which we
determined not to abandon at once..  As
quickly as possible, which was not till the
end of the secomd day, we procured
cheese-clinh and streteched it across the
top of the excavation. The sshios-
pers crossed by legions, their shadows
darkening the cloth, aml the sound of
their hopping was like the patter of heavy
rain on 3 roof.

The wotrk of cleaning out grasshoppers
was intensely disagreeable. Even in the
ppper portions of the excavation the in-
sects swarmed everywhere, and it was
contintally necessary to brush the sticky
eveatures fromm hande, arms, head, and
neck.

The Turkoman laborers were clad
hagey white cotton trousers of the com-
mum full Turkish type, worn withont un-
derclothes, To stand in sach garments
amid the graschoppers and shovel them
into buckets or bags while the creatures
crawled everywhere must have been al-
most unendurable, Everv few minutes
the men stopped to remove the clinging
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insects from inside their clothes. Never-
theless: not only. did those who were at
work: keep om faithfully, but scores of
others, secing that the grasshoppers had
consumed their sostemance for the year,
pleaded pitecusly for an aopportunity to
carn something to support their wives
amdl ehaldren.

The visitation came to-an e at Tength,
and the vrasshoppers passed on inth the
desert. The Iand was leit reaped—eon-
sumed, as it were, by fire.  There wae a
strange stiliness in the air, and though
our tents were pitched in what had been
the froitiul grain fields of an oasis, we
segmed] 1 be in the midst of the great
desert.

When the locusts were gone and the
Turkomins were left idle, discouraged,

- and moodv, 1t was' easy o see how the

precarions  conditions of Turkaman life
have eomtributed to the formation of the
warlike., plundering character for which
the people of the desert aré noted.  Lattle
groups of mileantents gathered here and
theré and began to talk agamst the Kus-
sign government.  “How shall we live
they said *““We eannet plunder our
neighbors, as our fathers Wlid, for the
Cirent YWhite King has his soldiers every-
where.  We have no flocks, for since the
Kussinns persuaded us to settle in the
oases permanently, we have kept only a
few sheep. 1T we and our hittle ones
starve, it is the fmilt of the Russians.
Give us the old free davs again.”

Devaid of genuine founidation as such
mutterings mav be, they neverthieless can-
not be Tightly disregarded.  Probahly the
Turkomans are as comfortable today as
in the past, and possibly more so, for the
Russian rule 15 far from oppressive ; ot

stieh 4 thoueht is remote from the mimds

of the Turkamans. Now, as in the pist,
when pitiless nature causes them to sui-
fer, they strive to fix the blame npon
man, pnd to retrieve their fortunes by n-
flicting pain upon those whom they deem
their enemics,  Only the conguest of the
desert can free them from the constantly
recurring menace of hunger,



\X/_althan_l Watches

The Waltham Watch Company

was the first company in Amenca to
make watch movements; the first to
be orgamzed (more than hall a cen-
tury ago), and 1s the first now n the

quality and volume of its product.

A book aboul watches senl on reques.

Waltham Watch Company
Waltham, Mass.

Your courtesy in mentHoning the Magazine when writing will be appreciated
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If You Use Acetylene interest vou
THE BRAY ELTA BURNER

([ The use of this bumer enables the acetylene
user to regulale the size of the flame at the
bumer fo best suit the amount of llummation |
df'.-ﬁ:ifﬂf_:l.
€ THE BRAY ELTA, if so desired, can |
weneayera D€ lurned down to the merest glimmer with-

U. S Putews 6280610 ouf injury to the burner. When turned lowthe
Bray Elta will nol smoke or deposit carbon on the bumer tip.

Our Booklet, "' ACETYLENE FACTS,"" would interest you. Write uvs for a Copy

WILLIAM M. CRANE CO.

16, 18, and 20 W, 32d S New York

Your courtesy in mentioning the Magarine when writing will be appreciated



On the Mexican Highlands

100 ILLUSTRATIONS

A most interesting and intimate des
the Treasure House of the World, Old Mexico, its

quaint peaple
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if Edmundo de
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enjoved a book
of thesamecinss
st much asthis.
It is about the
hest book of
trovel we have

BY wiLLIAM SEYMOUR EDWARDS

. PUOSTPALD

i LINITED STATES

-mlw-n of that wonder countrv,
ancient L_L.:-Eum::]lld

4 ““A pleasant,
interesting, and
modestly writ-
teén account of
travelsinMexico
Thete ought 1o
be 4 sale for the
book over horo.
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and well illus-
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telling."”
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BY THE SAME AUTHOR

In 1o the Yukon Throuoh Scandinavia lo Moscow

1Z2ma, Cleth, §1.75, Fostpaid i Zmi, Cloth, [lustrated. 31.76, Postpaid

Mr. Edwards Has a straightforward, Notto travel at leisure through that
eraceful stvle in writing, and in this |url of Europe so full of romance and
i5 at his best, telling of the 1.l.r'|r||_q_rl||4 erend with such a delightful wriler
Valley of the Yukon in o way most  as Mr. Edwards 15 an opportunmity oSl
5||1:!.5l.|'|,|.,‘,. | ndaed.

SPECIAL OFFER!

With the knowledge that the readers of the National Geographic
‘l.'L__l.rJ“s” e are much interested in books of travel, we make 4 special
price for the three splendid volumes oi So.Ul, express prepi i,

JENNINGS & GRAHAM, Publishers, Cincinnati, Dhio

Your courtesy in mentioning the Mapazine when wnling will be apprecisted
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AR Assediation orgamized for T the incrasse and diffieion of geooenphic bnoslesdpe™

Flease detuch aad Dl s bBlank and send to the Secretary

Recommendation for Membership in the

NATIONAL GEOGRAPHIC SOCIETY

The membership fee includes subscription to the |
NMational Geographic Magarine

DES: Anrusl miemibemablp ba L 5, 32907 annual membiership abrand, $3:.00 0 Canmda, #1501 il
r.llll'llhtl':l:hti. 5. Plowse muke cvmitences payahle 10 Natonsl Oeographic Socrety, and IF 2t 8 dis-
lanoe remit by M. Y. dratt, postal OF expreas afder,
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To the Secretary, National Geographic Socicty,
W ashington, I, C. ;

[ nominate
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for membership in the Society.
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A pure Havana ~

filled cigar ¢
for 2 cents

Yes—Pure Havana

Grown on the Isle of Cuba—
Imported by us from Cuba—
Put into this cigar by us—
Guaranteed pure Havana by us

Is there any way to make it
stmnger?

Me. Smoker—vou don't have to be told that there 1s such

a thing grown as real Havana tohaces,

You know theee 1w
"I: ol ha'n.'t Iaqt-:n.‘l i¥. Y ou know Ih-.ﬁ non other I':-|1-1r_'r‘.-|r
ever gave vou that delightfol, nch, tasty, smoke that Havana

L= b

tobacco does.

But the pomt you wani to |-mrn*-'-—||_|_|-1-|:- to be shown—
15 thim:

Is 1l |'_-_|.:-i-:-il=,!'|r' (o sell 4 genuine, pure Havana hlted cigar

af “decent” aze, lor J cents?

|.'| l_r'r1.|.'|r||'.' 1%
Most [-:'-.‘:I.IL'.-'-L"_';' ir—-lru.] hiere 3t 1a.

Santa Glorias popea $1.90

Exact size and shape shown. A clean, thoroughly cured
York State wrapper with genuine Havana filler. A quickly
rolled cigar- -not expensively finished—but substantially made.
Will please 99 out of 100 experienced, exacling smokers,

Thare's jausd aas Havans rtl'lill-l:l-'J—t.'l-li which lllthl'l'! wrirwd on the lile af Cuba,

Tl EToWwWETR Lthe 'JI':"!": g nonTe |_'|"|-! LIt Eduil EEFRE PR 'Il: lwnle
He=ana brhnss mElaE the same peeds. same plavls

e [avian or Wnasnlanted  Havnma, b oen sy slwpe o e, Beviet LEdd, Snmnes]
fu v Thnt RLL BT e ia R T :LI_--:n” -:I Iyt :_:::- LIRS _' LA RiCS L EibE, sl

Lk ST B il sEmbie congtitions of Cah ---|||-| il o Hebie s 09 Tiee weersr kil
i f R E] e £ '!a-" | that there 18 @ et kil gETana Tiiere corrbi ki & skl
Hisvista Lodup s e miilHons of Sgers afered—in stores sl by madl. Tt
hieee 18 red] Flavana, grown i wmd v pofted ffmm Lm0 s afl hooatitrig
raaifess shenling e hack of That sinfemand
SANTA GLORIAS can be had of duslers averywhere, T you have the sllghtest difficalry
in locating them just enclose & dollar bill wilh your neme and address in an eavelope 1o

5 R. & W. JENKINSON €O, ™tk ===

Your courtesy in mentioning the Magazine when writing will be appreciated
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ONDS on the consolidated

gas, electric light and water-
power plantsof a large Southern
city (population, 50,000). Net
earninges approximately double
the interest charges on the issue
and steadily increasine,  Elec-
tric franchise perpetual and gas
franchise loneer than the life of
the bonds.

I these bonds covered similar
properties in a Northern city of
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a like marmin 1n earnings over
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Circular on reguest.,
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““A Hotel in the
Heart of Things'’
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A HAIRY MAN OF THE Aine TRIDE JAPAN
FEOTD FEDN  SCTAES FRON EVERY LAMD < EECORD BEHILH

N view of the LIMITED EDITION of the Second Series of ** SCENES
FROM EvERY Lanp," yvou should send in your order at once. We
are unable 1o supply copies of the first series. The entire edition |

was exhausted long ago, and several thousand members who did not
order in advance found copies could not be obtained later. By filling out
this order blank at once and mailing it to the Society with yvour remit-
tance, you will avoid any such disappointment with the Second Series.
No reservations will be made unless 8 remittance accompanies the order,

e EE kR I e e
MNATIONAL (Irowiearmae SOCTRTY,
Wannisirmos, L C. . i,
PFlesse reserve for me copias of ' Recond Serfed, Scuxes oM EYERy Lason, ™ bokmad
kn for which | enclose hereuith dollmrs,
Peasp
STERHET AfDireas
Betnd In Red Clath, 51,00
Periind in Leathier, 3200, De Luxe Tditiom Y AND STaTH -
| ElE |




A FEAST oF UncooOKED FLESH
FHOTO PROM  BCONES FROW EVERY LAND. " BECOHD STRICE

The Andarobs, & tsumadle sial fongeal pace, wihio Toam the dense loreats aml pofrequedied plaltieux
of Exst Africa, lve entirely by the chare anid esf paw the Healy of Niale kil

SCENES FROM EVERY LAND

SECOND SERIES

By GILBERT H. GROSVENOR

with =0 much enthusiasm, and we have received 50 many

hundreds of requests for another volume like it, that the
National Geographic Society has decided to bring out a Second
Series. The new Serles, which is now on the press, will contain
about 300 unigue and interesting pictures of people and rniaturul
phenomena in all parts of the w wld, with from 50 to 100 words
of explanatory text under each picture. The volume will be prirted
an the best of paper, beautifully bound, and contain a valuable
bibliography of books of travel, The majority of the illustrations
are selected from the many thousands that have appeared in the
National Geographic Magazine during the past seven years, but a
very larise number have not been previously published. No Hus-
trations that were given in the first series will be published in the
new volume.

@ HE FIRST serfes of " ScENES FrROM EVERY LAND™" was receivied
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| Think what it means to brng {ﬂur business each month to the
attention of 50,000 well-to-do, cultured people in the most personal
way possible— by telling them about yourself in their own magazine.

(J] I.,.!:‘t us tell Yyou l!’lﬂ facts relative to the Magazine and the
quahity of its circulation.

ADVWVERTISING MANAGER

THE NATIONAL GEOGRAPHIC MAGCAZINE, WASHINGTON, D. ¢




! | 'HE. many advantages of the
| A Graflex render it a par-

ticularly valuable camera for the
tourist.

€ It uses regular daylight loading
Kodak Film for pictures 2%: x4 74
inches, and s fitted with a focal
plane shutter that will make an

exposure as brief as 1-1000 of a
second, as well as time exposures of any duration. In ad-
dition to this, it is fitted with a reflecting mirror and focusing
hood that enable the operator to see the image right side
up the size 1t will appear on the negative up lo the instant
of exposure—no necessity for guessng distances—no micro-
scopic *finder.”

Price
| A Crallex without Jens . . . . . . « .« . . S60.00
1-A Graflex with B, & L. ZFets Tesar Senies e No. 14,
F-4.5 . . ) e e e e e o 10050

| A Graflex with Zeims Kodak Anastigmat No. 2, F-6.3, 82,00
| A Ciraflex with Cooke Lens Series [V No 25, F-5.6. . 98.00

{Craflex catalog mailed on request.

FOLMER & SCHWING DIVISION

Eastman Kodak Company
FOCHESTER, N.Y.

;hh Camera s Recomimended by the Travel Bureau of the Magazine




The Escape from Worry

Giive us a winding road, a sky full of white foating clouds,

a river and a bridge over which to rumble, a lake, blue and
inviting, among green hills, an hoor’s run to dinner, and the
sense of power and control ar the wheel of a Rambler—and we

will have no thought of business cares,

A

there s added to the pleasure of tounng the satisfaction of freedarn from the worries
of the road,

'he Ramhbler Offset Crank-Shaft makes this car silently powerful, capable of
1ur|r|in|_:; pt forry or three miles an hour oo high '-EI-I'i'.'I‘l. whad climbing any
hill with gratifvitg cnee
e Rambler Spare Whee! saves the tirssome task wf repalting and
puthipifts wp & tire, and can be substituted for the regular wheel
within tiree minutes’ trme.

HAMDLER AUTOMOBILES, §1.150 e 52,50

Thomas B. Jeffery & Company

Afasn OFar snd Farmey o Kenesha, Wi
Pramibed pud Trigeedduareg Ageucder Chlrags, M|lwunler,
Haslisn, Clerelagnd,. Kvw YViare, Saon i leda
N epresentarives tn all the
lepdibg citims

With the

THE CAR OF STEADY SERVICE

Tour courtess in mentioning the Magarsine when writing will be appreciated



WE PRINT THIS MAGAZIRE

JUDD & DETWEILER, Inc.

PRINTERS

of BOOKS, CATALOGS
Etc. § A SPECIALTY of
BRIEFS and RECORDS

420-422 Eleventh St. N. W.

WASHINGTON, D. C.

OUT-OF-TOWN WORK SOLICITED

| I

,= SPRATT'S |
DOG CAKES |

Are the Best
All the plates used in and Cheapest

&/Ae NATIONAL
GEOGRAPHIC

MAGAZINE -

are made by

The G I L L ' Eﬂgmﬂﬂﬁ Send for FREE Calslogue, “Dog
. = ampany | Cwuiture,”” which contains practical
140 Fifth Avenue New York | chaptersonthe feeding, kanneling,

and genenil mannpement of dogs;
also chapters on cats,

SPRATT'S PATENT

(e ) Lid,

Newaris V. D, = Lamiie, M,
San Francisen, Cel. Clevelamd, Chtven

| Bostnm, Mass. Avientreal, Can. !’




THE

WASHINGTON LOAN AND TRUST COMPANY
WASHINGTON, D. C.

CAPITAL - . . £1.,000.000.00
SURPLUS AND PROFITS. OVER = $850.000.00

CHARTERED BY CONGRESS OF U. 5. AND UNDER THE SUPERVISION
OF THE COMPTROLLER OF THE CURRENCY

SOLICITS OUT OF TOWN ACCOUNTS AND PAYS INTEREST ON ALL
DEPOSITS

ACTS AS EXECUTOR AND TRUSTEE UNDER WILL AND IN ALL
FIDUCIARY CAPACITIES

BUYS AND SELLS FOREIGN EXCHANGE

JOHN JOY EDSON,
PREMIGENT

P ——— —_ __
i S

WOODWARD & LOTHROP

Importers and Retailers

INVITE ATTENTION TO THEIR SELECTIONS AND IMPORTATIONS IN
DESIRABLE MERCHANDISE, COMPRISING IN PART

Paris and London Millinery, Silks, Velvets, High-class Dress Coods,
Ready-to-Wear Outer and Under Garments for Men, Women, (irls, and
Boys, Hand-made Paris Lingerie, Bridal Trousseaux, Corscte, Infants’
Outfittings, Hoslery, Laces, Ribbons, Handkerchiefs, Embroiderics,
Linens, Upholstery Goods, Books, Stationery, Card Engeaving; also
Paris, Vienna, and Berlin Movelties in Leather and Fancy Goods; Ster-
ling Silver Articles, Lamps, Clocks, Bronges, Cot Glass, China, etc., for
Wedding, Birthday, and Anniversary Gifts

Mail Orders Receive Prompt Attention. Correspondence Solicited
10TH, 11TH, F, AND G STREETS N. W.

WasHinGTON, D. C.

PHESS OF JUDD & DETWEILER, INC., WASHINGTON, D. C.
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