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BIGHORN MOUNTAINS
By N, H. Darrox

Or THE URITED STATES GEOLOGICAL SURVEY

NE of the least-known portions of

the Rocky Mountiin provinee

i the high ontlving range

known as the Bighorn Monntaims, 1t ex-
tends north and south across the north-
ern-central portion of Wyeming, a rug-
gred  barrier lving between the Grear
Plains on the east and a wide walléy,
known as Bigharn Basin, on the west. Its
lenpgth i3 aboot 120 miles amd the wirdth
varics from 30 to 50 miles. The higher
summits rise over 13,000 feet above sea-
level, or about g.00a feet higher than the
adjoining plains. The mountmns e some
distance from the main lines of travel,
the nearest mailrom] being the Burlington,
which passes 20 miles east of them i the
vicinity of Sheridan, Wyonung,  COwing
to their heypht and porthern latitude, they
are extensively snow-covered, mmch of
the snow Temaiming on the higher sum-
mitz throughout the summer.  Several
sinall glaciers hie in the shadow of the
higher peaks. During the Glacial epoch
thev were covered with wide-spread helds
of ice, of which the present glaciers are
shrunken remnants.  To the geclogist
these  mountains present many T1|1.1-.—
nomena of great intérest.  To the sight-
seet and Alpine chimber mmny of their
rugged features will prove most attract-

wve, Gapme is abundang and moest of the
shreams are teeming with tront. There 3¢
ni hot weather, for the swmmers are cool
by dav and cold by might.

The mountaing are due to a great up-
ltft tn the earth's ¢rust, an ‘arch whose
crest has been truncated by erosion, leav-
ing an  elevated cemtral area of ald
cramite, with high flanking ndees of
overlying sandstones and limestones. The
arch iz besutitnlly denned by the east-
ward dip of the strata on the cast side
of the range and the westward dip on
the west side, features which are well ex-
hibited m high cliffis in many of the deep
canvons shich cross the front range.
The central area of granite presents con-
siderable variety of scenery. The lower
portions contain numerous parks coy-
ered with grass and vanods herbs which
afford exceptionally fine pasturage, anid
during the stnmer season these are
occupied by l:hl:"l'i]- and cattle. The parks
are separated by numerons rocky ridges
of granite, and a wide arca from 6,000
to 10,000 feet in altitude s covered with
forests of pine,  Much of the main divide
rises above 10,000 feet and presents high,
rough mountain sumimits with surfaces
either of loose granite blocks, or steep
chtfe. This district culminates mn Cloud
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Peak, which has an altitude of 13,1064
feet. At this peak and n its vienty there
is some of the wildest Alpine scenery in
America. There are numerous ¢liffs and
pinnacles over a thousand feet high, with
gredat vanety of form and i part inac-
cessible.  Representative views of this
arca are given on pages 150 to 361.

Un the east side of Cloud FPeak there
Is a cirque with verticil walls 1,160 feet
high, J:-I:'H'ﬂ:ni1'|i1:‘iriI n its lower portion a
true glacier s hodv af ice 15 several
hunr]rﬂd feet thick. over a half mile in
length, and 1t has developed a well-de-
Aned terminal momine. A view of its
top is shown on page 350. Other similar
glaciers occur in deep cirques north of
Clowl Peak. ‘The topography in this area
presents strongly marked characteristics
of glacial origin. The higher mountain
slopes are deeply trenched by profound
cirgues which descend mto U-shaped val-
leys, with numerous lake basins excavated
in the granite. Some of these features
are shown on pages 350 and 360. Over
o well-tlefined crrques are exhibited in
the Cloud Peak region. Most of them
arc i area shown on map, page 357. Some
of the notable featured in this aréa have
been described by M+ F. E. Matthes, who
has also discussed their origin.® Clond
Peak can be ascended only by the spur
which leads up to it from the southwest,

Numerous streams heading in the Big-
hormn Mountains carry large volumes of
water nto the adjoining plains region,
where the water is extensively utilized
for irrigation,  These streams are fed by
moderately heavy rainfall, and especially
by the melting of snow, which contimes
throughout the summer. Water is the
most important element derived from the
mentatams, for it suetains a population of

" Glacial Scuipture of the Highorn Moon.

taing; Wyoming, U. 5. Goological Surver,
215t Annunl Report, part 2, p. 167

Tuae NaTionatl, GrograrHic MAgazinE

considerable size M the adjacent lower
lanids. The mountain pastures are also
an important feature, affording suste-
nance for a large number of cattle and
sheep during four or five months.  Not
onlv is the feed excellént in quality but
the high mountain climate is especially
favorable for the animals

The forests of the highiands have been
pluced in & government reserve, but hefore
this was done they hazl been cut to some
extent and deeply invaded by fires, The
tirmber s mostly of moderate size and use-
ful principally for railroad ties. In the
narthern portion of the range a large
marnber of ties have been cot and Aoated
down the canyven of Tongue River in a
Aurme, some features of which are shown
on page 362; The flume 15 17 miles long
andl in part is carried on trestles varying
in height from 6 to 00 feet. At 2 few
points it was necessary to dnve tunnels
through spurs of rock.  About 2 000,000
ties have been Hoated down this flume.

The muneral resources of the Bighorn
Mountiing do not appear to be particu-
larly promismg, although some of the
hicher arcas have not vet ‘been thor-
uughl} prospected. A few gold and cop-
per leads llave been found, but they have
given but little encouragement for further
development. A moderate amount of
guld-bearing gravel occurs m the north-
ern portion of the range: it was worked
to wine extent by a jigping machineg, but
the product was not large. Very large
deposits of gypsum occur it the Red heds
Iving along the foot of the moantiins,
and in the vicinity of Sheridan and Buf-
falo, in the adjoining plains, there are
extensive deposits of ligrute coals which
have proven valualile,

Mape aml descriptions of the geology
eof 1l!r Bighom Mountaine by N, i[ Dar-
ton have recently. been issued by the T
3. Geological Survey as folios Nos. 141
ani] a2
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Topographic Map of the Cloud Peak Repion, Summit of Bighormm Mountains,
Wyoming
From Cloud Peak quadrangle, U, 8§ Geological Survey, by F. E Matthes. The eirques

are shown by shading @ the glaciers by vertical waving lines ; contoor iiterval, 100 feet.  Scale
3 miles 1 1 inch. Note the many lofty peaks crowded into such a small aren
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Mouth of the Bighormn Canven,
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Looking Northwest Across the Great Plains froun
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Crest of Dighorn Mountains a Mile North of Clond Peak - shows Ciranite Broken by
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Canyon of Bighorn River at the North FEnd of the Bighorn Mountains in Montana

Walls of Carboniferous limestone abwiit 17,000 feet high
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Canvon of North Fork of Powder River in Southern Portion

anid sandstone shout o000 feet high

Walls of limestotie



PICTURESQUE PARAMARIBO
The City Which was Exchanged for New York

By HagrieT CHALMERS ApAMS

ARAMARIBC), the quant capital
of Surinam, the city which was
exchanged for New York!

fter a Dutch, a French, and an English
occupancy, Surinam { which we Englich-
speaking people call "Dutch Canana’’)
came again into the possession of the
Netherlandz through the Treaty of Breda
(18667, m which England received tuitle
to New Amsterdam, the present site of
Manhattan.

The traveler approaches Surinam from
the sea.  'We had left behind the hilly
coast of French Guana, amd the morning
after sailing from Cavenne entered a
wide, muddy channel bordered by marshy
lowlands. This was the River Sitringm,
the preat highway af the conntry.

Chur-first impression of this transported
Holland was of a land with a unique
indivaduality,  Asgeuding the niver, we
looked m wvaim on the forest-hined shores
for the ernde thatched cabins tvpical af
the wilderness in other South Awnerica
cotntrics.  Instead we saw, i well-de-
fined clearmes, pretentiouns farm-houses
with gable roofs and dormer windows.

After fourteen miles of river travel
came the news, “Parammribo i sighp ™
and we rnshed to the bow 1o see, on the
right bank, a collection of these peakeid-
roofed, manv-windowed houses, streets
lined with fine old trees. and govern-
ment binldings facmg o grissy cotbmon
of irregular shape,

Upon landing we were even more im-
pressell with the guamt architecture anid
with the people who thromged the streets.
Paramarnbo mmy well be termed “the
city where many types meet.”

There are staid merchants from the
mother country and gay ofheers of (Jueen
Wilhelmina's army. there are colonial
Dutchmen and their famihes, who have

never been out of Surinam.  In great
numbere are the blacks, descendants of
the slaves.

The costute worn by the negress is
unusunl, consisting of a short blouse with
a deep collar and a lemg full skirt, which
iz doubled over a cord at the 'waist,
fullinge about the hips in an immenss
puff; this gives the appearance of great
weight and awkwardness, A brightly
colored kerchief, so tied as to produce a
irtad effect, drapes the head. In “Taki-
Takt,” the putois of the blacks, this is
termed the "Rottonuss™ costume,

“Taki-Tals™ 15 a weird tongrue, a mx-
ture of English, Dutch, Spamish, Portu-
gpuese, and Fremch: it has probably a
touch of an African dialect as well. In
it tav be traced the imprint of many
peoples upon the slaves. It has become
“the unmiversal Inngovage” of the colony,
Dutch being the cffical tongue.

Three orental types mungle with the
negroes, the [avanese from Hollands®
colofiy in the East Indies, the Chinese,
and the Hindus. The latter come from
the near-hy Brtigh eolony, where they
Lhave served their allofted time as in-
dentured conlies.

The Javancse are small and slight,
resemblipg the Japanese. Doth men and
women wear scant garments and are
bare-legped,  Shert jackets, often pea-
oreen in shade, adorn the women, and
cloths, arranged about the hips, fall to
their knees.  The eostume of the men is
like that of the Hindus—white blouses
and loin-cloths and huge white torbans,

Crorgeously bedecked are the Hindu
wormnen, draped in bnphtly colored silk
scarfs, their plump arms laden with
heavy silver bracelets; their ears, noses,
fingers, and ankles decorated with gold
and silver ornaments. This display repre-
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AN Imrression oF THE Guiana WiLperness

tionis are on the shores of the rivers, dandd
the great forest-covered comntry bevond
s termed the "Bush.” In recent vears
it has become the ficld for gold-hunters.
Surinmm’s supar and cacao plantations
can be reached by the one railroad of
the country, forty mileg in length, which
in the future may connect the capital with
the gold fields. Since the fall in the
price of sugar, the eountry has not been
self-supparting and is maintained by Hol-
land through the prosperity of the big
sister enlony, Java,

Parnmaribo iz built on a shell reef, and
many of its streets are well paved with
a mixture of shell and earth. “Heeren-
straat” % the citv’s most  attractive
avenue—broad and lned with ancient
mahoguny trees.  The story 15 current
that the sum of forty thousand dollars
has betn offered for these trees, hut, being
the cology's pride, they are in no grave
danger of beingr sacrificed.

The hotel which we patronized was a
clean, airy house, with wide verandas,
The rooms were large and fnished n

373

natural wood, the table ssmple but whole-
spme, . Unfortonately, however, this
hostelry  overlooks the market (pleas-
antly situated near the city's main sewer),
and our room was just above a groop of
tabins - occupied by laundresses, who kept
up o steady stream of “Taki-Taki” all
dav long and ate jnto the night. It
seemed to us to be the most “actively
conversational language” we had ever
heard.

The market-place 15 a narrow platform
shaded by a peaked roof, and the women
sit on the floor beside their wares, re-
sembling huge mushrooms in their stiffiy
starched “Rottonnss:” costumes.

A picturesque and an nteresting city
15 Paramanbo, with its glistenmg white
streets, its majestic trees, and its old-
fashionied buildings ; its blending of many
t_'-TIE:‘-—Eum[H:;m,, Asiatic, and creolel
Surinam does not seem 1o be to form a
part of South Ametica, - We associate
it rather with the West Indies;, to which
it is allied by ties of history, race, and
COMImeree.

AN IMPRESSION OF THE GUIANA
WILDERNESS®

By Proressor Anceto Hernpriy

Or Yare Usmversrry aso Eorror o Lirpixcorr's " Gazgrreie '

N assyming to me "The Guianus™ as

a topic in the course of lecturés on

Latin America, | aszpme that the
Hoard of [hrectors has taken for granted
i -special knowledge on my part of this
mast nteresting section of the earth's
siirface.  In fact, however, the knowl-
edge that | possess; so far as it relates to
& personal contact, 15 derived from a sin-
gle brici journey mude to thiz region in
the spring of last vear, undertaken almost
wholly for the purpose of zatisfyving an
olid-time desire to see the great South
American  forest, (llumined by the

wiitigs of Humboldt, Schomburgk, and
other great masters, befure it was de-
spenled by man:  The condittons of na-
ture m thns region 4& they exist today
differ but Hitle from those of o hundred
vears ago. [t istrue the force of civiliza-
toon has invaded the wilderness in spots;
has marked out villapes here arml there:
but the aspects of this progress lic mainly
toward the ocean front, and the traveler
hine but to travel a short distance inta'the
mterior tofind the wild and untrammeled
nature which so delighted Waterton,

I the vast area thot stretches hetween

* Abstracted from ot address delivered before the Nationsl Geographice Society, February

8, 1007,
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they come out into the roadway, and for
a while at least take possession in defi-
ance of man,

I chanced to be an invited guest at the
residence of 4 prominent physician in
Buxton, a small hamlet sitvated a few
miles eastward of Georgetown, and had
there a rare opportunity of picking up
odd and striking f{acts pertaining to the
natural history of the region. On ap-
proaching my host's house, which was
the type of the regularly constructed
“summer-house” of the people of that
country, | noted nailed over the veranda
the large skin of the water “kamudi,”
which | was told was the general name in
use for the water-boa, or anaconda, The
length of the specimen was twenty {eet
seven mches, | Iw.tttr_a]l;' a_'-;_smnfd‘ that
it was a trophy extending back for a
number of years, and that the monster
had been killed in the backwoods of the
covmtry ; bit, on inguiry, | was told that
the reptile had been killed in close prox-
imity to the house, and that only during
the past sanmmer.

On a first afternoon’s walk we stum-
bled upon a specimen of the gray fox, and
likewise upon a crab-dog, which the
colored peaple were following amd ston-
ing in the manter of the “eoon”-hant n
our own southern states. On the follow-
ing morning a gray fox, its feet closely
tied together, was deposited on the steps
of our house, awaiting a possible pur-
chaser.

In the conrse of 3 aide millroad excur-
sion, while waiting for a passing tram.
I noted in the vear of the post-raisen
station a single dark ohject, which for
a while baffled analvsis, but soon resolved
iteelfl into a lnrge-sized manatec. 1t had
eome in from the ocean in one of the
droinape canals and was cropmng the
herhage in the puddle that surrounded
the depot.

In the course of a later journey up the
Essequibo River, close to the banks, we
neked @ little troop of capvharas, per-

ps six or eight in number, which had
come out of the forest to take advantage
afta Fﬂﬂi:ﬂiﬂ;_: samul-spit A fow minies
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later a large black juguar emerged from
the forest, and, wholly unmindial of our
presence, leisarely walked down the spit
tn purstit.  We bad a splendud oppor-
tumity of watching this singularly grace-
ful and lithe animal in a walk of some
150 (0 200 yards.

This 1= the kind of hfe that sull pre-
sent= itseli to the naturalist. | am, per-
haps, a lttle more insistent on this point
than seems necessary, but it 15 for the
purpose of correcting the impression that
the wild life of the tropics 15 everywhere
bevoming a thing of the past. From all
that 1 could learn in Guiana, [ should say
that there was little change in this hfe
since the day of the publication of Witer-
ton's inimitable “Wanlerings of a Nat-
uralist,”

THE GREAT PRIMEVAL FOREST

The great primeval forest, which is
perivips represented on a more mpressive
scale than anvwhere else in South Amer-
ica, 1s the same that was described by the
brothers Schomburgk in 1848 and 1830,
We traveled np the muddle eourse of the
Essequbo River for seventy miles with-
mitt finding a  solitary clearing, not a
singiec brenk. in all the forest, except
where tributary streams fowed into our
own. On both banks of this chocolate-
brown stream, at a distance of seventy
miles from its mouth, where the witdth of
the -stredm 15 still [rom one to two miles,
ar four to five times the normal width of
the Mississippi River, the great curtain
of the primeval forest hangs virtoally un-
tonched by man. If 1 were asked to
state hriefiv the distingnishing charucter-
istics of this Torest, T shoold find 1t difh-
cult to frame a reply, or to give to it
proper perspective in 4 comparison with
the forest elsewheres  The great South
American primeval forest 1s impressive,
is imposing, but at the sime tme it 1%
forbidding.  With the great walle of
vegetatinn rising to a height of 175 and
ao feet, with the erown of the forest
carried a1 this enormous hepht above the
spectator, and with innumerable ereep-
are gnd traffers indihg the whole into an
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witll of vegetation that rices above them
‘and no lanper appear as Jomimating  or
physiognomie  types o the Tlandscape ;
they are hardly more than sporadie com-
ponents of the vegetation.

It 1= only when we penetrate into the
interior of tlus great forest, when we
stwdy the individoal elements that com-
pose it that we begin to be impressed
with cdistinetive charactenstics. Une can
traly say that almost every irce of the
couth American  primevil forest 1= 3
batanical garden of its own,  Rising 1!]:
In  supreme  magnificence, the trunk
hardly zending out a branch before it has
attained a hewht of 1235 or 130 feet, and
compictely overgrown with cresping and
chimbing plants, arowds and orchids, it i
as wholly difterent from the trees of the
northern wonds as it well can be.  The
tendency 1o spreading  umbrella-like
crowns likewise differemtintes the forest
components of the south, as do also the
giant burtressed roots which distingimsh
so'manv of the species:

Alfred Russell Wallace, who has en-
joved unusual advantages for the study
of the penecral characteristics of iropical
vegetation, has emplasized as one of the
marked features of the tropical forest the
abscnee of Howers. He says, indeed, thot
one mayv travel for weeks at o time alomg
the streamiz of the Amazon region with-
ount once realizing those aspects of floral
development which, whether by profu-
=wm of growth ar by <ize and color, 1m-

ress the landscape of temperate regions
q‘hiﬂ- pictirre does not seem ta apply 1o the
forest' of the river banks of the Cannnis,
and s imaecuracy has been pointed pnt
by that acute student of nature Mr M.
Turn. The streamers of puerple, red ol
white which bhang down over the forest
curtan easilv reeatl in profosion sl
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wealth of color the Aowers of the north—
the field daisy, clover, and buttercup. In-
deed, v would be difficult to recall m
furests of the north, even as rare in-
stances, that display of flowers which so
frequently repeats eself here.

ﬂ';!he extraardinary passifloras, the cas-
sras. the rhexias, and mnumerable or-
chirds are a glory unto themselves. It
only on or close to the banks of the
rivers that the forest i -any way agp-
proaches impenetrability,  Farther in-
waril, where the more majestic portion of
the forest is reached, there 13 compara-
tevelv Jittle andergrowth, and the ganmt
foresters stand up unbroken, like the sup-
porting pillars the interior of a church.,

The animal life of the forest swprised
e by its mumbers. It was not the s:tlent
wilderness, the nature that was hished to
sonimad, that the writings of some natural-
iste had led me to believe that it was
From the early bours of mormng until
sunfall, the forest rmge with the ories of
the Toucan ‘and parrot, while the metallic
tones of the chatteress  and  buze-saw
beetle swing out momajestic cadence a
parting of the wavs. At night-time this
sicle of the forest 15 silent; but  other
drange sotmpis—the ftful roar of the
howling monkey, the croak of the Suri-
i tnad—give ample evidence that the
Inml is still of the living. It was this
way: at least, that T found the forest in
April.  There were but few insect pests
to annov one, and that assumedly ome
mpresent torment of the southern wildds,
the mosquito, was virtmlly entirely ab-
STt

This brief picture is, without doubt,
not the true pictore of the entire Guiana
wilderness, but it i= an impression which
a few weeks'  journey of wholesome
pleasnre has brought to me.
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OUR FISH

IMMIGRANTS

By Huvee M. SmiTh

Depory U, 5, CoMMIBSIONER OF FigHER1ES

NE af the most important, exten-
O sive, and intervsting linds of
utilitarian work conducted by
the tederal government is the Lt“anspl:mt-
ing of native agquatic animals into 'waters
in wh:rjl they are not indigenous, and the
introduction of fishes of foreign countries
into the Unitei] States. Most people are
familiar with the economically impartant
resitits of acchmatizing foreign specics or
vaneties of mammals and birds 1n our
country, and every one can recall some of
the many valuahle vegetables, fruits, and
other plant products that are anlgﬂm:s
but cornparatively {ew people are aware of
the svstematic and varied measures that
have been taken by the government for
icreasing and enriching the supply .of
food and game fiches of every section of
the country, and still fewer realize the ex-
tent to which the commercial fsherman,
the sportsman, the vouthful angler, the
farmer, and the puhltc in general are in-
debted to the National Bureat of Fish-
ertes and the state fish commissions for
providing many kinds of gseful creatures
that did not originally inhalit given
wWilers.

DRITECTS OF ACCLIMATIZATION

Whon we contéemplate our wonderful
aquatic  Tesoirces—unsurpassed as oA
whole for varety, abundance, and excel-
lence—the question naturally arises as to
the necesstty for planting non-indigenons
species in any of our waters. The ocea-
ston for such efforts comes from 4 num-
ber of conditions which bave been duly
consitlered by the authorities; among
these are:

(1) The depietion of the ndigenous

fishes of given waters and the inahility to
sectre the reéstablishment of those species,
either h:..' restrictive measures or by arti-
ficial propagation, owing to changed or
changing physical or biological condi-
tions.

(2} The possibility of enriching the fish
fanna of a given water by introducing
more uscful species than already exist
therein or by affording a greater vanety
of fishes for food and sport.

(3) The existence of h:ﬂiimt or other
conditions more ;'ru;um::,'fl ar unfavorable
to the native fishes than to other fishes
that might be introduced.

(4} ’%]lt poessibility of relieving the
drain ort native 5;1-&1:[&:. by providing new
ohjects for the pursuit of the angler and
the eommercial fisherman.

(3) The desirability of reéducing the
abhundance or securing the extermination
of noxious fishes and other water aninials
biv planting fishes which will prey thercon,

Features of aquatic  acclimatization
which may be noted especially are the in-
terchange of products between the cast-
ern anil western parts of the country, the
introducticn of eastern bshes into new
waters of the cast, and the mportation
into the United States of Gshes {rom
foreign countries.  This work has ai-
fected not only the lnke nnd pond fAshes,
but also the mugratory river fishes of both
seaboards and some strictly salt-water
forms; and since, for practical purposes,
the term “fish™ has gencerally heen cin-
strued as meaning every -nd of animal
taken from the water for profit or pleas-
ure, the operations have involved many
creatures  that the biologist would not
class as fish
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SOMY INSTANCES OF UNWISE INTRODUC-
TIONS

The seemingly benign and beneficent
work of transplanting water animals is
not wholly frec from possibly harmful
resuits, analpgous to those that have at-
tended the transplanting of land animals;
of which the rabhit in  Australia, the
mongoose in Jamaiea, and the Eaglish
sparrow and Norway rat i America are
well-known examples. Even when such
transplanting is done advisedly anid with
circumspection, there is a possibility of
untoward results that will offset any
benefite that way accrue. - Injury may
arise from a general disturbatce: of the
“halanee of mature” by the introduction
of new factors into given waters, or from
the supplanting of one kind of animal by
another less desitable. The ignorance or
indiseretion of private persons who un-
dertake to introduce new creatures into
witers in which they are interested nmy
produce most disastrous effects, while in
g few instances carclessness or a mere ac-
cident has hud a far-reaching effect.
Great care las been exercicedl by the
Feideral Fishery Bureau in making plants
of nin-indigenous fishes, and . injarious
results chargeable 'to it have been ex-
tremely. rare; but eternal wipilance 1s
necessaty, and many applicants for fish
becotme disgrantled becapse they are not
permatied to have their own way.,  Fine
troait streams may be quickly romed
througrh the planting therém of bass, or
lakes stocked with some  defenseless
valugble food-fsh may he depleted by the
thooghtless planting of some compara-
tively unimportant rapacious species.

Sume of the states have been quick to
recogrize the necessity for restricting the
planting of non-mative Oshes, amd hove
enacted laws prohibiting the introdustion
of any fish not approved by the state au-
thorities, Une of the most persistent de-
mands on the Durean of Fisheries is for
black bhass to stock western waters that
already contain an abundance of trout or
salmon. ‘Such practice is little short of
crirminal, and-in all such eases where there

Tue NaTionar Grocraruic Macazing

is reason to fear that wvaluable trout
waters mmy be ruined the Bureau takes
the precaution to defer to the judgment
of the state fishery officers. '

One of the most unfortunate instances
of the destruction of one species by an-
other is that of the gravling, a superb
food and game fish of which enly three
colonies had survived some cosmic cata-
clysm and had become estoblished
regions as isolated as Alaska, Montans,
and Michigan, In the last-named state
trout were reckléssly planted in some of
the few streams: inhabited by the gray-
ling, with the result that the grayvling has
been completely exterminated therein. Tt
is only in Tennyson's “Bropok™ that

here and there o Justy trout
And here and there 2 grayling

live 1o harmony topether

With the transplanting of eastern
aysters on the western zeaboard, there has
been introduced one of the small horing
mollusks or drills which is very injurious
to oysters on the Atlantic coast and is
mamtaining its: reputation in Californda
[t has become very abundant, anid several
vears ago was reported to be destroving
annually ovsters to the value of $10,.000.

Another unfortunate case of accidental
or-umntentional acelimatization is that of
the alewife in Lake Ontario. By means
of canals, the alewiie found its way from
the Delaware or [Tudson River into Lake
Cntanio, and there soon became excess-
ively abundant; but lack of food or the
changed habitat resulted in a  stunted
race of no econordc valoe, and forther-
more this fish i5 subject to 4 periodical
epideniie which kills millicns each season :
these pile up on the shores or pollute the
water, and prove such a menace 1o health
that the loeal authorities are often put to
considernble expense m remoying them.
[t is-possible, however, that by serving as
food for other fish the alewives in Lake
Untano are saved from the stioma of
betng unmitiguted nuisances,

Another untoward aspect of the ac-
climatizing of native fishes is the annoy-
ance or confusion which may ¢come to
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futnre students of geographical distribu-
tion and varation, A phase of this work
iz seen in the long-continved and whole-
sale planting of shad from the Potomac,
Susquehanna, and Delaware rivers in
]:u'm:ti:a_?lh every other stream on the At-
lantic coast, with the resnlt that what-

ever local varieties or races of shad may

once have existed are now no looger
recognizable, Some vears ago | onder-
took to verify the oft-repeated contention
of old fishermen, that shad from different
parts of the coast exhibit peculiarities of
form and color; and, as a matter of fact,
this was to be expected, from the views

now held regarding the migration of the

species—the schonls that enter a4 given

region, such as Chesapeake Bay or the
Gulf of Maine, not being made up of in-
dividuals hatched in aumerons or widely
separated hydrographic basins, but con-
stituting a definite contingent whose fin-
mediate and remote ancestors had  fre-
quented the same waters.  In this inquiry
many thousands of specimens from the
Snint Johns to the Kenneber were oriti-
cally examined, but with only negative re-
sults, so far as the existence of local
races was concerned, and the conclusion
wis reached that the promiseuons artifi-
cial mixing of shad in the different rivers
had led to the final obliteration of what-
ever differences had originally existed.
Fortunately the artificial extension of
the mnge of our interior and coastwise
fishes is not <o serions 4 matter now as
it would have been earfier, fior the sys-
tematic examination of our lakes and
streams under Tederal and state auspices
has gone so far that the natural geograph-

ical range of nearly all owr fishes has

heen accurately determined.
EASTERN FISH 1IN

In all the wnters: of the eazterm half
of the country the ranze of all the im-
wrtant mative food and game fishes has
seenn extended artificiallyv,. Verv exten-
sive work has been l:lrn.'n.‘.' with the black
basses, the crappies, the rock bass, the
brook trout, the land-locked salmion, the
lake trout, and the more desirable ecat-

WEW FEASTIERNW WATRERS
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fishes, while a number of verv excellent

fishez with restricted original distribution

have been judiciously seattered and thus

brought to the notice of thousands of peo-
lee "ﬂ.hEl would otherwise never have
nown therm.

The debt that sportsmen owe to the
fishery service of the United States nnd
the several states for their acchmatiza-
tinn work is heavy and increasing vearly,
and the obligation is shared indirectly,
bt niet the less actunlly, by hotel-keepers,
bartinen, merchants, Iﬂﬂd—c-wufrs and
others. There could be cited numerous
conerete examples of the varted benchts
that have come to commmunities throogh
the stocking of local waters with none
mdlﬂ'um:rtrs species. In some cases the
improvement in the fishing has =0 in-
creased the influx of people that land
about the waters has increaserd séveral
hundred per cent in value ina few years.

GALMON [N HUDNSIN AND DELAWARE
RIYERS

A controversy was waged for many
vears over the question whethet the Hid-
son was orfginally a-salmon stream, The
chief basie for the helief that the Atlantic
salmon (requented that river m {ormer
days was the mention of salmon in sev-
eral early Duteh documents and in va-
rions entries in the log of the MHalfmoon
duting Henry Hindson's memorable wvisit
to the river in 1600, No salmon wers

actually caught by Hudson's crew, and

there is every reason to believe that the
hsh they =aw dnd the hsh referred o
irt the records of New Haolland were some
other spectes. Certain it 15 that there
i= mo evidence of the existence of salmon
in the Huilson, except possibly as mere
strigglers, at any time during the eigh-
teenith century or i the nineteenth con-
tury, until about 1800, when the national
sovernment, coaperating with the State
of New York, attempted to establish the
salmon- in this noble river—a feat that
would have meant a great deal to anglers,
net fishermen, and the peneral pablic

It 5 a matter of no little interest that
as earlv as 1771 the colony of New York
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had under consideration the guestion of
transplanting =almon from e Ontario
or from neighboring rivers to the Hud-
son, and in that year, at the instance of
the corporation of Albany, a law was
enncted prohibiting fora term of years
the taking of such introdueced fish, This
project, however, does not appear (o
have been followed up, and @ remmined
for the present geperation to give it a
trin]. ‘The states bordering on the Dela-
ware were also salicitous for the intro-
duction of salmon into that stream, which
had never contained salmen, and the test
was madeé therein about the same: time.

() the many salmon streams that New
England ance had, the only ong that has
sirvived iz the Penohscot, and this has
been mamntained solely by artibeml means,
for natoral spawning has for some years
practicilly been suspended. It was at the
well-known salmon hatehery located on
Craig Drook, a tributary of the Penoh-
scot, that the vonng fish for stocking the
Hudson and Delaware were hatched and
reared. Rather liberal plants were made
for several years, bepinning in 1860, and
in the ffth vear after the first deposits
mature fish began to be caarht i the
nets of the shad fshermen, 1t is a matter
of record that over 300 salmon weighing
10 io 38 pounds were canght tllepally in
the Huilson in 1803, and fully 300 were
taken in the Delaware in the same venr
and sold, This gratifving outcome was
widely heralded as establishing the feasi-
bility of inducing 2 permanent supply in
these rivers; but, untortunately, when
the planting of voung fish was discon-
tinued the ton of adolt Ash in doe time
declined, and todzy those waters are as
free from salmon as they ever were.
These eiforts, however, were not alto-
gether useless, since they showed (1)
that the young fish ran to gea, rermained
in the vieinity of the rivers until matore,
and then were impelled by the spawning
inetinet to return to the same rivers, and
(2) that the streams proved unfavorable
for natural repradoction, for there is Iittle
or no evidence that effective spawning
took place.
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Whether the taking of large plants
for a long series of years would eventu-
ally establish the salmon in these two
rivers and in others formerly inhabited by
the fish is perhaps an open question, but to
my mind is very doubtful. The physical
conditions in most of our northern
streanis are each yveéar bécoming more un-
suitiable for such species because of ob-
structions, pollutions, clearing of forests
at their headwaters, ete.; and if it is pos-
sible to establish any kinds of salmon
therein the greatest chance for success
hes with some of the less fastidions west-
BT SPHCIes.

STOURING THHE MOITDMAC WITH NEW
FISIILES

Az an example of what may be done
for o large stream in the wayv of bene-
ficent acchmatization, the case of the Po-
tomac River may be cited. The tom-
mercial fsherman, the professional fiy-
caster, and the casusl angler all have
cause to render profound thanks for what
has here bheen accomplished in their in-
terest.

The most wvaluable non-indigenous
fishes mow inhabiting the Potomac are
the small-month and large-mouth black
basses. Tchthyologists and fish culturists

are-well aware that these most exeellent

food and game species are not native to
this river, but their introduction occarred
50 lomer ago that the general public has
lost sight of the interesting facts con-
nected therewith. It was in 1854, shortly
after the completion of the Baltirmore and
Ohio Railroad, that a lot of small-mouth
black basgs from the Ohio River were
brought cast in the water tank of a loco-
maotive engine and libernted in the basin
pf the Chezapeake and Chio Canal at
Cumberiand, Haying free access to the
Potomae, the fish soon found their way
to various parts of the river, and inside
of ten vears iiterally swarmed moall the
tributaries from Mownt Vernmon to the
headwaters: At the present time the
species Affords much sport from Wash-
inoton to Harpers Ferry and bevond, but
is. not common: below the capital,. The
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introduetion of the lurge-mouth black
bass into the Potomie basin was accom-
plished by the Bureaw of Fisheries in
1880, the first plants being made in the
Shenandoah and later in the vicnity of
Washington. By 1896 the fish had be-
come temarkably abundant, and now it
is taken in large numbers by net fisher-
men and anglers in all the lower fresh-
witer reachies of the river.

The strawberrv bass and the crappy
were established in the Potomaze by the
Bureau of Fisheries in 1804, and both
are now common in a long stretch of the
stream from Alexandria upward. They
are excellent food and pame hshes, and
many are caught by anglers and many are
sold in the Washington markets. Other
members of the bass family that have
been colonized n the Potomac are the
ﬁllﬁi bass, the warmouth, and the blue-
gill.

As a resull of plants of frv between
Washington and the Great [Falls, the
willl-eved pike or pike perch, the largest
and most valuable member of the perch
family, has been acclimatized and for five
or six years has been attracting attention.
It is not vet wvery numerous, but ap-
parently is becoming more so each season
and in time should prove a valuable ad-
ditton to the supply of fishes caught for
market and for sport.

Nat the least important of the additions
to the Pofomac fauna are two catfishes
from the Mississippi bazsin. One of them,
the spotted or blue cat, is probably the
best of the tribe, inhabtating cold, run-
ning witer, having dainty feeding habats,
possessed of game gualities scarcely in-
ferior to those of the hass, and being ex-
cellent food. Small plants of adults and
vearlings were made at Ouantico, Vir-
gimia, and Woodmont and Hapgerstown,
Marvland, in 1880, 1891, and 1892 ; and
gince 1805 the fish have been taken in
imcreasing numbers each vear, especially
between Washington and Little Falls,
many of them weighing 10 to 20 pounds.
Recently there have appeared in the river
considerable numbers of another species,
the great fork-tailed cat, of the introduc-
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tion of which there was no record; =0
it is evident that the voung were mixed
with the spotted cats and were overlooked
when the plants were made, This fish
reaches a weight of more than 100 pounds
in its native waters, amd examples taken
from the Potomae by line fishermen have
weiphtd wpward of 30 pounds.

CONTRIGUTIONS OF THE EAST TO THE WEST

Probably the most noteworthy results
attending the introduction of aquatic ani-
mals into new regions have been seen in
the Pacific states, and represent contribu-
tions from the eastern seaboard. Among
the eiastern fresh-water fishes that have
been firmiy established and more or less
widely colonized in the Rocky Mountains
or in regions bevond the mountains are
the larpe-mooth black bass, the crappy,
the yellow perch, the pike, seveéral cat-
fishes, various sun-fishes, the land-locked
salmon, and the brook troat. The sports-
men of all the western states are now af-
forded excellent black-bass and brook-
trout fishing. Migratory castern river
fishes that have been permanently intri-
duced into the Pacific streams are the
striped bass and the shad, and the eco-
nomic results therefrom are without
parallel in the entire history of mugratory
fishes. Chief among the marine inverte-
brates of the Atlantic coast that are now
found on the west coast are the oyster
and the soft-shell elam.

A few vears ago a fishery official of an
eastern state macde the prediction that
the brock trout is doomed and will be
unknown, as a wild species, a few penera-
tions hence. This gloomy prognostica-
tion is perhaps justified if restricted to
certain streams of New England and
New Yorlk, where pollution, obstructions,
and deforestation have already destroyed
many fine waters and are ruining others ;
but in the ecastern lakes the brook trout
is more than holding its own, while the
west 15 prepared to afford unsurpassed
trout fishing for the entire country. The
attention of anglers should be directed
to Colorada, which has known the brook
trout for only a few years, but is now
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more thorcughly stocked than any other
state, So successful has been the work
of acelimatization in Colorado that the
government now. draws on that state for
miast of s supply of brook-trout: eggs,
which are obtamed chiefly from wild hsh
in mourtain streams and lalkes; and 1t
is in accord with the cternal fitness of
things that the progeny of Colorade
brook trout should be used for replenish-
ing the very eastern waters from which
the original stock was taken for introduoc-
tion nto Colorpdo.

[t is generally conceded that the Yel-
lowstone National Park affords some of
the very best trout ishing to be had any-
where in the world. The thousands of
anglers who have dropped their lings in
the limpid waters of that wonderlani
anid the thousands and millions who are
yet to enjoy the delights of fiy-fishing and
trolhng ammd those mast inepiring scenes
have been and will be indebted to the
patermal solicitude: of the federal govern-
ment, which hos not only stocked lakes
and streams of the park which had from
time immemorial been entirely destitute
of fish life, but each season, in a quiet but
effective way, takes steps-to maintiin and
increase the supply of trouts, TFurther-
more, a commendable policy has been
afdopted and adhered to by which differ-
ent kinds of trouts are kept in separate
wnters, =0 that the park gives opportumty
for the most varircf and at the same time
the most specialized trout fishing.  Thaus,
in one river basin the black-spotted trout
exists to the exclusion of other species,
in another the rainbow, in another the
brack, n another the lake, and in others
several FEuropean trouts,

SHAD O PACLEIC COAST

The colonizing of the shad on the Pa-
cific coast was one of the grestest achieve-
ments in fish acclimatization.  Aside from
the important economic results, the ex-
periment was noteworthy becanse of cer-
tmin changes that have oceurred in the
habit= of the species, and because the
teat of transporting thad fry across the
continent at that early day was justly re-
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garded as remarkable, and had a marked
mnfluence on the development of Beh
transportation, which has pow attaimed
such perfection. With the expertment
were associated two of the pioneer fish
cultrists of America, whnse names and
fame are known the world over—3eth
Green and Livingston Stone,

It was in #8371 that the California Fish
Compuission made arrangements  with
Seth Green to take to Cahifornia a lot of
voung shad from the Hudson River. He
started with 12,000 newly hatched fish
in four 8-gallon milk cans, and by inde-
fatipable efforts succecded in carrying
hiz delicate wards to the Sacramento
Kaver and plnntin% 0000 of them at a
point 275 miles above Sacramento, In
1873 Mr Livingston Stone, of the U, 5.
Fish Commission, carried to the Shcra-
merito ‘a second 1ot of shad, 35000 in
number, alsa from the Hudson River.
In 1826 1877, 1878, ind 1880 furth;r

lants, aggregating 574,000, were made
E‘i the mﬁf: E-‘Ef?glg;lﬂﬂs amdd 1886 de-
pasits ageregating 910,000 were made-in
the Columbia River. No shad fry were
introwluced  into  the  Sacramento  after
1880 orinto the Columbia after 1856

That the shad found the waters of the
Pacific states entively congemnl was
guickly demonstrated:.  In Apndl, 1873,
n shad 1 vear g months and 20 davs old
anmidl weirhing 3 pounds was ezuplt in
the harhor of San Francisco, and the
lucky fisherman was paild a rewand of $30

offered by the California commissioners

for the frst shad, In-a short time many
more wore taken 1o the vicinity of San
Franciseo; by 1879 they had becomne
numerous; hy 1 the supply in some
places was reported as almost anlimited,
and a ftew vears later the shad were re-
enrded as one of the most abundant fooad
fishes of Califormia, amd the prce fo
fishermen and consumers was léss than
in any other siate,

Shad were first taken in the Columbia
i 1870 or 1877, 80 it s evident that an
offshoot from the California colony soon
migrated northward and had already es-
tablished itself when the new emigrants
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arrived from the east, 8 or g vears later.
Bv 1881 the fish seems to have betotne
distributed along the coast of Washing-
ton, and in 1882 reached Poget Soumd,
It was ¢ vears later, however, when the
first proneer, was recorded from Fraser
River; and the sam = vear there was a
report of shad in Stik ne River, southeast
Alnska. 1o 1904 a tine roe shad cunght
at Rasilof, on Cook lolet, was the first
known arrival in that remote region. To
the southward the fish is found as for as
Los Angeles County, and the present
range of the species thus extends zlong
about 4,000 mmles of coast, It 15 not -
probable that the migrations of the shad
will extend still farther. Twenty vears
apo, when the fish was found along only
2000 miles of const—from the Golden
Gate to Puget Sound—the national fish
commissioner at that time sugpested that
the species would follow the track of the
Asialic current and eventually reach the
enast of Asia and establish itself in some
of the great rivers.  This prognostication
has not yet been realized.

The two great centers of the shad’s
abundance are the Sacramento basin and
the lower Columbia River, and it has
been asserted that in either of these
waters-more shad could be taken than in
any other witer-course in the country,
The eatch affords an inadequate erterion
of the shad’'s abundance, for fishermen
anii dealers report that it would be easily
possible, should the demand warrant it
to treble or quadruple the present vield,
as most of the fish are now taken inci-
dentally in apparatis set primarily for
other species,

Viewed from the parely business stanid-
paint, the transplanting of shad to the
Facific coast has been a remarkatily good
mvesttient. A< near as T can dseertain,
the total cost of the experiment was un-
der 54,000, and the results in California;
Oregem, anid Washingten have been ap-
proximately as: follows:

Anmunl enteh at presest thme. .. 1500000 lbs.
Apegregate cateh to end of 1906, . 13250000 [bs,
First value of aguregate catch. ..., . $302000
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Were it not that the shad has to com-
pete with a great varety and abundance
of other excellent fish, for which there is
a strong predilection born of habit and
sentiment, this species would be in the
front rank of west coast fishes m the pop-
ufar estimation, Notwithstanding its ex-
cellence, abundance, aml cheapness, 1t 18
not very popular in the west, but there
are mdications that it 15 becoming more
generally appreciated:

It is not an altogether unreasonable
suggestion that a few generations hence
eastern people will be compelled to olitain
their shad from Facific waters, for the
very destructive fishing methods now
pursued in the eastern rivers are having
a moast disastrous effect on the perpetus-
tion of the species; and n some streams
the death knell of the shad has already
heen sounded. Rivers on which the pen-
eral government has been conducting
shid-hatching operations for 30 vears
have recently been deprived of practically
their entire run of spawmng fish, and the
hatcheries have been rendered  useless,
The eultivation of shad on a smaoll scale
wits begun in the Columbia River in
1god,

STRIPER NASS ON PACIFIC COAST

The history of the introduction of the
striped _bass on the western seaboard s
quite similar to that of the shad, and the
resultz have been equally striking. In
1870 the Federal Fishery Bureéau planted
in an arm of San Franciseo Bay about
135 striped bass, mostly 1534 to 3 inches
lonyr, from the Navesink River, in New
Jersev, A second plant of 300 small fish
from the Shrewsbury Hiver, New Tersey,
was made near the same plice m 1882
There were no other transhipments of this
species: and in contemplating the out-
comeof this expeniment afterthe expira-
tion of a quarter of a century, well may
we exclaim, “How great a fishery a lintle
plant hath made!” |

The striped bass found the waters of
San Franciseo Bav and its tnbutaties as
congenial as did the shad, and has shown
an almost uninterrupted increase inabun-
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dance to the present time. A number of
years apo the California striped-bass
catch exceeded that of any other state,
while now it surpasses that of any group
of states along the eastern seaboard,

From the San Francisco region the
species has gradually spread up and down
the coast, and ils range mav eventually
equal that of the shad. Up to 1896 the
fich had not been reported outside of Cali-
fornia, but several vears ago it began to
run in some of the coast rivers of Chregon,
and in the fall of 1906 hali a dozen fine
specimens were caught in traps at the
mouth of the Columbin River, the first
recorded from that stream.

The striped bass, far removed from s
ancestral home,; has maintained the en-
viahle reputation it enjovs in the east, and
iz freely recogmized by its new friends
as one of the best food and game fishes
of the Pacific coast. It has become a
prime favorite with anglers, and I should
not be surprised if a vole would show that
it i now the leading game Ash af Cali-
fortia. As every one knows; the striped
bass always commands a high price in
the east, and is often to ba ranked as a
luxury: but its abundance in California
waters has so reduced the cost to con-
sumers that even the frugal Chinese can
afford to eat it, and a comparison made
some vears ago showed that throwghout
the vear the San Franciseo dealers were
underzelling the New York dealers by
many points. The economic importance
of the introduction of the striped bass
ot the Pacific coast may be judpged from
the following fizures:

Entire cost of trunsplanting less than. . $1.000
Antual eatch in recent wears. ... 5750000 lbs
Yalue of same to fshermen. ........ $105000

Agrregate catch to end of 1906, 14,950,000 The

Tutal value to end of 1006, .......... 812,000

CORTRIDUTIONS OF THE WEST TO THE
EAST

The fishes which the western states
have given to the remainder of the coun-
try belong to the trout and salmon family,
and up to the present represent only two
species that have been actually acclima-
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tized in eastern waters; these are the
rainbow trout and steelhead trout. Ex-
periments &re now in progress with sev-
eral other trouts, and, more important,
systematic eflorts are h-r:in% made to es-
tablish several of the Pacific salmons in
New England waters. If this should be
accomplished, the § a debt that the west
now owes the east for courtesies rendered
and benefits eonferred will largely be
Dgurdated. .

The foremost contribution of the west
tis the east is the mainbow trout. This
fish, which 15 one of the finest American
salmonoids and has long been the subject
of fish-cultural operations, is mative to the
streams of the Sierra Newvada and the
Coast ranges. Beauty, large size, rapad
growth, hardiness, food value, and game
qualittes combine to make this a general
favorite. DBy anglers it i3 usually rated
néxt to the brook trout, although many
consider it fully as gamy as the latter fish,

The transplanting of this species in
regions east of the Rocky Mountains has
been a conspicuous success and has
proved a decided boon to many commm-
ties. [ts acchhmatization by the peneral
povernment was first undertaken in 1980,
although it i= probable that some vears
prior thereto smal] plants had been made
in new waters by state commissions or
private persons, The rainbow trout has
now been introduced into nearly every
state and territory, and has become one
of the most generally known fishes in
every part of the country. In Michigan,
Missouri, Arkansas, Nebraska, Colorado,
Nevada, and throughout the Alleghany
Mountain region, its transplanting has
been followed by especizlly noteworthy
results.  Tts position in the streams and
lilees: of the castern states is that of a
substitute and not a oval of the brook
trout. It is well adapted for the stocking
of wiaters formerly inhabited by the hrook
trout, in which the latter no longer thrives
orn account of changed physical condi-
tions ; it is also suited to warmer, deeper,
and more sluggish waters than the brook

trout finds conpenial
The rainbow trout is subject to much
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warintion, and numerous vanctics or
species are now recopnized. The form
that has been most extensively cultivated
and disseminated @ame from MeCloud
River, in Calitornia, the site of the fret
salmon-hatching work in the west. This
stream 18 fed by melting snows on Moum
Shasta, and its picturesgieness is worthy
of the beautifu] fish 1t has gmven to the
outside world, The station in the east
at which the species hat been most largely
propagated is-at Wytheville, in the Alle-
phany Mountains of sonthwest Virginia.
Ichthvologists have not fully decided
whether the steelhead tromt of the Pa-
cific Coast rivers is a distinct species or
anlv a rainbow trout that has the habits
of the salmons. In the west it is classed
with the mlmons because of its size and
mitgrations: but in the east it has readily
taken on the characteristics of a strictly
fresh-water species, and has become a
competitor of the land-locked salmon.
The first successful attempt to hring this
excellent food and gaime fish within reach
of the people east of the Rocky Moun-
tains was in 1896, when the planting of
frv in rivers at the western end of Lake
Superior was begun, In the following
vear many fine specimens were caught in
those streams$, and in 1808 fishermen set-
ting nets in deep water for lake trout
begran to take large steelheads along the
American and Canadinn shores of the
lake, and in the same vear flv-fishermen
of Duluth caught in French and Socker
rivers not less than 2000, the largest 28
inchez long. The species is now firmly
established n Lake Superior and will
doubtless in time spread to others of the
Great Lakes, The Burran of Fisherices
has recently begun the hatching of epps
from wild fish taken in streams near
Duluth, Each season egps of the steel-
head are sent from points on the Pacific
copst to stations in the east where the
hatching in completed, and the species
has obtained a firm hold in 2 number of
New England lnkes and has proved an
acceptable addition to the fish supply.
A group of trouts of the rambow series
inhabits a circumscribed area in the high
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Sierra Mountains of southern Califormia
i the vicinity of Mount Whitney, All
of themy are extremely handsome, and two
of them, known as polden trouts, only
recently discovered E: the Bureau of
Fisheries, may fairly be regarded as
among the most dainty and beattiful of
the entire trout trite. One has been
named for that charming writer of west-
ern sketches, Stewart Edward White; the
other enjovs the distinction of hearing the
name of that mighty hunter and fisher-
man, Theodore Boosevelt. Tt lives in
a snow-fed creek on the sonthern slope
of the Sierras, and its habitat B so0 e
stricted and the number of individuals is
relatively so few that grave fears have
been felt that what iz easily possihle
might quickly come to pass—the com-
plete extermination of the species. The
Federal Fishery Burean has therefore sent
to the scene a party which has brought
out on the backs of mules, over an ex-
tremely  difficalt, almost perpendicular,
trail of 20 miles, o brood stock of golden
trout, and has transferred them to va-
riois suitable stations at which they will
be cultivated. If all goes well, it will he
only ‘o few vears before anplers in all
parts of the country are casting flies for

the golden trout, whose gameness equals
its uty.

FACTFIC. BALMUN FOR EASTERN STREAMS

The most momentous experiments in
fish transplanting now in progress are
addressed to the ]If,’ai:iﬁr: salmons, and per-
haps the greatest boon the west is
destined to confer on the east is the re-
plenishing of the Néw England streams
with salmon. The physical conditions in
the streams that formerly were inhabited
by the Atlintic salmon forbid the possi-
bility of ever reestablishing that species,
but it may be that some of the Pacific
salmons will find those waters congenial.
Trials in the east began with the Chinook
salmon—the Iargest and best of the
tribe—and there have been a few en-
couraging successes reported from the
Saint Lawrence basin and from Maine:
but it would appear that this species re-
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quires conditions that it does not finndl.
LXperiments ‘are now in progress with
the silver salmon and the humpback sal-
man—speeies of lttle value for canning,
but exceadingly good when eaten fresh.
Each fall for a-number of vears several
million eggs have been shipped across the
continent to be incubated in the Maine
and other eastern hatcheries and the re-
sulting voung planted in all suitable
waters along the coast. These fish re-
quire smallér streams for spawning pur-
poses than the Chinopk or the Atlantic
sailmon, and the Burean is guite hopeful
that they will take kindly to many of the
coastwise streams of New England, and
it is mot improbable that some mature
specimens may be found in the Maine
rivers this season.

ATLANTIE QDYSTERS OGN PACIFIC COAST

The native oyster of the Pacific coast 1s
a small species, with a strong coppery
flavor that persists under all conditions of
growth and even after cockmp. To a
wreon  who is  acyuainted with  the
uscious ovster of the cast coast, the west-
EffL species 18 an nnsatisfactory subsii-
tute, and there are many people on the
Facific eoast whose local pride and per-
statenit effort have not enabled them to
pvercome their repupnance to it. It was
therefore a great boon when, at a com-
paratively early date, the Atlantic ovster
was introduced and took its proper place
as the best molluskan food of the Pa-
cific seabonrd.

The orgin of a very extensive Cali-
fornia industry dependent on the eastarn
oyster is said to have been due to a mere
expedient to avoid loss, About 1R6g o
=an Francisco fish firm ordered three car-
loads of large eastern ovsters. This was
the first shipment of the kind, and the
market was overstocked, so the con-
signiees were obliged to dump a part of
the cargo in San. Francisco Bay., The
ovsters thrived and subsequently vielded
a hundsome profit; and this enforced ex-
perimment has led to an important trade,
anid to the mavgaration of a system of
ovster culture that has remained unique.
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A-number of oveter-planting companics
are now engaged in bringing one- and
two-vear old ovsters from New York and
vicimity and planting them n various
parts of San Franasco Hay, where large
areas are now devoted to the cultivition
af this mollusk, The oysters grow
rapidly, retain their native flavor, and are
marketed at very remuneriative  prices
after belng on the beds for two and three
VEATS. 'FEI: supply is chiefly kept up by
anmuml replenishment fram the east, the
ovsters besng brought in refrigerator cars
holding 150 to 200 barrels ; some seasons
the shipments have amounted to 100 or
125 carioads,

The planting grounds are surrounded
by substantial stockades, which serve the
twofold purpose of keeping out poachers
and preventing the destruction of the
ovsterzs by sting-rayvs; large schools of
which visit the bay at certoin times: each
yvear. The plantations are overlocked by
watch-houses on ples, which are head-
quarters of the men emploved in the
working of the beds. As regqmred, the
ayvsiers are tonged imto large scows and
transferred to fleats, in which they are
retained while being  eulled.  Ovsters
large enough for sale are placed in boxes
or sacks and shipped to market, while the
emall oveters and the shells are replanted.

California énjoved a4 monopoly of this
industry for many vears. In 1804 the
Burean of Fisheries made a successful
plant of 80 barrels of eastern oysters in
Willapa Bayv, Washington, and demon-
etrated to the people of the northwest
coast the possibifity of prowing to
marketable size n their walérs ovsters
hrought from the Atlantie. Private com-

ies have now wndertaken the business
m Willapa Bay, Puget Sound, amd scv-
eral other points in Washington and in
Yaquina River in Oregon, and the out-
look is quite favorable for the develop-
ment of a remunerative trace.

The one dmwhback to the complete sue-
cess of this business is the necessity for
depending on the east for keeping up
the supply. 'This is particularly true of
Oregon and  Washington, where the
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wriiter 18 too cold to permit the egrs of the
transplanted oysters to develop,. Tn San
I'rancisco Bay, owing to the warmer
water, a4 small but apparently increasing
proportion. of . the  ouwtput resents
oysters that have been produced locally,

How large a factor in the Pacific states

sheries the Atlantie ovster has become

may be appreciated when it 15 stated that
it 15 exceeded in value hy only the sal-
mons, and that the annual output now
reaches 000,000 to $700,000,

The soft-shell elam, accidentally car-
ried across the continent with the oyster,
has thrived well ; has been retransplanted
from California to Oregon and Wash-
ington, and 18 now yielding the fisher-
men an annual income of about $30,000.

UNITED STATES FI_E.HE‘.:t I OUR INSULAR
PORSESSIONS

It seemsta be pretty definitely undar-
stood now that the American Constiti-
tion does not necessarily follow the flag
In this respect it differs from American
fishes; of which quite a number of species
have already become established in owr
msular possessions and are enjoving all
the privileges aceorded them at home,
while varinus others will doubtless in
time prove valpable additions to the
munn of Porta Rico, Hawali, and the
Phlippines.

While the fresh waters of the Ha-
waiiin Islands are too small and unstable
to permit very, exténsive results from ac-
climatization, experiments have been con-
ducted with quite a number af species.
A single attempt to establish the large-
mouth black bass has been unsuecessful,
bt there is reason to helieve that this
fish may do well in some of the ponds.
Bollheads from California  have been
planted in the same waters, and should
casily be established H desired. Froge,
introduced as early az 1870, have become
abundant on several of the islands and
are now reaching the Honolulh market,
Hesides their value as food, they have
proved  beneficial to eattle-growers by
consumng farge numbers of fluke-worme

395

inhabiting the shores of the ponds and
pools,

An especially interesting case of fish
acclimatization m outlying territory was
the fecent plinting in the rice fields of
the Hawatian Islands of several thousand
vivipurous  amd  other minnows  from
Texas, for the purpose of destroving mos-
quitoes.  The mosquito-eating propen-
sitiee of these species at home are well
known, and it i= reported that the fish
have given a good account of themselves
it Flawaii,

In the spring of 1007 a2 ¢onsi t of
large-mouth black btass left San Fran-
cisco for the Philippine Islands, where
the fish will be planted in closed waters
pending a determination of the  best
pointe at which to liberate them and
their progeny.

Among the Asiatic fishes now com-
monly found in the Hawasian Islands are
the carp, the gold-fish, a cat-fish, and 2
serpentheaded-fish—all  introduced by
Chinese or japanese and used chiefly by
those people, The carp and the gold-fish
have also been introdiced by them into
the Philippines,

FOREION FISHES IN THE UNITED STATHES

The mtroduction of foreign water ani-
mals into the United States has been
much less extensive than the importa-
tion of plants and land animals, the pri-
mary reascms for this being the greater
dithicutlties of transportation and the all-
sufficient Tichness of our own waters in
almost every kind of products. Ouite a
number of Old Warld fsheés have been
snccessfully planted in onr waters, amd
sorne of them have become very well
known in various parts of the countrv.
The introduction of several others has
been attempted, bat has met with failure

Two of the best-known Europein
troits—the brown trout and the S¢nteh
lake trout, or Loch Leven trout—lhave
been cultivated in the United Siates for
a score of years by both national and

state fishery bureaus, These fish have

been planted chiefly in private waters,
some of which have been well stocked ;
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but they are not so highly regarded or so
valuable as our native trouts, and the

demand for them is decreasing. The
Swiss lake trout has been handled on a
small scale for some years, and recently
has been planted in some of the Adiron-
dack lakes—very appropriate waters,
where it should prove a vainable addition
to the supply of game fishes, A number
of fine, large examples have recently heen
caught, and the success of the: plants
seems assured.  The sea trout of Europe,
whose migrations to and {rom the rivers
are guite similar to those of the salmon,
has been under semi-domestication in
New England for many years, and is now
being cultivated in ponds at a number
of places. The fish are not itted to
run to sea, but this enforced change of
habit does not appear to influence them
very unfavorably. As food and game
they have no advantages over native
species, and probably all that can be said
in their favor is that they add to the va-
riety of fishes wseful for the stocking of
private preserves or lake systems,

Cither Oid World fshes now  ver
ﬁ‘lmililalr i this ﬂmﬂm“{.j are Tjht gn]&iﬁls-.
or golden . the golden ide or golden
nrfE, the ﬂh, anﬁn the paradise-fish,
The gold-fish is mative to China anid
Tapan, where it has heen coltivated for
centuries, and it is now domesticated in
nearly every civilized country., Many
millions are raised annually by amateurs
and professionals in the United States;
and the money value of the}ﬁ:&ld—ﬁ&h in-
dustry is really very great. ¢ gold-fish
and the golden ide are used almost
wholly for proamental purposes, al-
though both have in some places escaped
into ponds and streams and are occasion-
ally seen in the marlets, After a few
generations in a wild state, the gold-fish
loses [tz bright colors and reverts to the
dull brown color of its Asiatic ancestors,
The tench Is a handsome species; with
a rich brownish-green color and very fine
geales: it 18 found in some nwmbers in
the Potomac and perhaps in  other
gtreams, and it is now reaching the
Washington market in small quantities,
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but its sluggizsh habits and carpish affini-
ties will probably never permit it to at-
tain a high reputation in this country,
although it is esteemed in Europe, dnd 13
really a first-class table fish when taken
from suitable waters. A prety cuih-
vated variety, of a bright golden-vellow
color, with a few round brownmish-red or
blackish spots, is desirable for aguaria
and fountains. The paradizse-fish, a na-
tive of Burma, 1s a small aquariam spe-
cies with interesting breeding habits,

THE CTARF

The best-known, muost widely distrib-
uted, and most important of our fish im-
migrants is the carp, usually called the
German carp, a native of Asia, but cul-
tivated for many centuries in Europe,
whence were brought to this country
about 30 vears ago the improved varie-
ties—the leather carp, blue carp, and
MIFTOr CATH. _

The carp has received ‘an extraordi-
nary amount of criticism, maostly un-
favorable, during Tecent years; no other
fish, in fact, has eéver come in for so
much vituperation. In some commun-
ties the carp question has at times over-
shadowed the tariff, the trusts, and lngh
finance ; and there are places where 1t 18
almost as much as a man’s life iz worth to
raise his voice or lift his pen in favor of
this. Mongolian alien. Withaut entering
into a discussion of the carp question and
without undertalimg to make any apology
for the carp, it may be sail that most of
the attacks on its repotation have been
urfair, and that a better knowledge of
the objects and results aof the mtroduc-
tion of the fish inte American waters
would greatly reduce the number of peo-
ple who place the carp in the same cate-
gory of nuisances as the FEnglish spar-
row, Although small numbers of carp
were imported by private individoals be-
fore the introduction and distribution of
the species by the general government,
the latter was solely responsible for the
present continental distribution of the
fish, and to it, as represented hy the Na-
tional Fizh Commussion, must be ascribed
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whatever credit or blame is due. In his
1878 report to Congress, Professor Baird
said :

“The carp has been domesticated mn
Egrope irom tirhe immemorial, and rep-
resents among the finny tribe the place
occupied by poultry among irds. Itisa
fish adapted to the farmer’s ponds and to
mill-clams, less so to clear, gravelly rivers
with a strong current. Vhere there is
guiet water, with muddy bottom and
abundant vepetation, there is the home of
the carp; there it will grow with great
rapidity, sometimes attaining a weight of
three to four pounds inas many years,
It is a vegetable {eeder and not depend-
ent upon man for it sustenance.  As an
article of food, the better varieties rank
in Europe with the trout, and bring the
same price per posrd.”

The limitations of the carp, as thos
defined and as recognized and acknowl-
edged at the time of its introduction, have
been to a great extent overlooked or ig-
nored, and to this is 1o be attributed
much of the carp’s disrepute. It has been
planted pnder conditions as inappropri-
ate as would be the stocking of o game-
bird preserve with foxes or the raisin
of rabbits in 3 meadow ovérrun wit
heminds.

The indictment agminst the carp in
America is long and formidable. It Is
charped with being unfit for human food,
with being very mjuricus to other and
better fishes, and with being very de-
strtctive to ducks and other wild fowl
by uprooting the wild celery on which
they feed, to say nothing of various miner
accusations.

It iz not necessary to discuss these
painte, and It will suffice to say (1) that
special investigation has shown the carp
does exceedingly little harm to any other

fish, as any one would expect from its

known habits and anatomical peculian-
tiee: (23 that the injury done to the fead-
ing gronmds of wild fow] has been grossly
exaggerated ; on one hand, o scarcity of
ducks mav occur entirely independerntly
of the pressnce of carp, and, on the other,
a grent ahundance of carp may be coex-
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istent with an andimimshed growth of
wild celery; and (3) that the carp 15 a
food fish of very great importance, and
to zay anything to the contrary 1% o
irmore facts. ‘

We may profitably dwell a little on this
last point, because a few people are
aware of the economic value of this heh
at the present time or appreciate the role
it must inevitably continue to play in this
country, for the carp is already the most
widelv distributed American fish; it 'can
no longer be régarded as an alien; and it
15 here to stay.

As a food fish the carp has many su-
periore. [ do not eat it and see no reason
why people so favorably situated as are
those who live an the seaboards, the
Great Lakes, and the various interior
waters should eat carp; but there are
millions of our people who can not ob-
tain the delicious trout, shad, salmon,
hlack bass, striped bass, halibut, mack-
erel, or smelt; or who, if they over see
these fish, find them, like the peas por-
ridize of the nursery rhyme, "ning days
old” or more and nine times inferior toa
fresh carp. It is to the many people who
must eat carp or no fsh. ar no better
fish, that this food comes as a special
boon, although the consumption, even
in many of the eastern seacoast towns, 15
SUrprisingly large. _

“The proof of the pudding 1= the eat-
ing"—one of the proofs of 2 fish is the
price peaple are willing to pay in-order to
eat it. Judged by this standard, the carp
is to be reckemed among the [leading
fishes of the United States. [t iz regu-
larly exposed for sale in every large city
and 0 mnumerable small towns; and the
fishermen find such ready sale for it at
such gnod prices that in at least 15 states
special carp fisheries are carried on, and
35 states it is regularly taken for market.
At thie time the annual carp catch
amounts to about 20 million potnds, for
which the fishermen receive £500,000.

IMinoiz is not only the “sucker state™;
it is preéminently the “carp state”, and
is ot ashamed of the fact. It prodaoces
twice as many carp as any other state,
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and its fishermen have for vears been
reaping a golden harvest, finding a ready
sale in the west and also sending. large
E-l‘m_"ﬂgmw:nts to New York in :r:m'!

The next important center s the
mﬂ:tETn end of Lake Erie, in Ohio and
Michigan, where large special ponds
have been constructed and a peculiar
form of cultivation has sprung up, The
p:nnds are dest ud irimarily for retain-
g carp that nostined in open
waters antil the pnf:-: warrants shipment,
and some of them have to be kept at a
proper level by pumping or by the use of
water elevators. The expense involved
in the construction and maittenance of
such works shows how remunerative the
curp 15, Other important ¢arp states are
Colorado, Delaware, lowa, Minnesota,
Missouri, New Jersey, New York, Ten-
nessee, Ultah, and Wiseonsm,

It s not a3 & great market fsh, how-
ever, that the 15 destined to attain
its higlest importance among us, but as a
fish for private culture and hame con-
spumption, The number of farmers and
stnall land-owners who are :;]EL':: to the
benehts of private fish ponds 15 1ncreas-
ing at a very rapid rate, :mrl hundreds of
thousands of such in all parts of the coun-
try, biut particularly in tht great central
regon, will find in the carp the spedies
best adapted to their needs and condi-
tions.

It ie probable that the commercial
value of _earp 15 tnsigmbcant compared
with its importance as a food for other
fishes, It is extensively eaten by many
of our most highly esteemed food fAshes
and is the chiei pabulum of some of them
in some places. In a nomber of the beést
black-hass streams, like the Potormac and
the Tllinms, the carp is very abundant
and is a favorite food of the vioung and
adult bass, while in California the intro-
duced striped bass has from the outset
subsisted larpely on carp and may owe
its remarkable increase to the presence of
this food,

The consumption of carp is certainly
destined to increase greatly ; but even if
the catch reaches no higher point, the
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introduction of the éarp into the United
States will reman the leading achicve-
ment in fish acclimatization in  recent
times, and, with the exception of the
original introduction of the same fish
intg Rurope from Asia, the most im-
portant the world has known,

American: anglers for bass and trout
and salmon, as a rule, have only con-
temmpt for the carp, and there is nothing
s caleniated to disturh the eguanmimity
of the otherwizse amiable disciples of
Walton as the mention of tis my
firm conviction that the true basis for
most of the unfriendly {eeling toward the

cirp 18 the iact that this fish does not
habitually rise to a fly and 15 not ftted by
nature to inhabit the purling brook, the
foaming cataract, the ‘placier-fod mr:rrs
and the bottomless lakes where the _ﬂ;,'—
caster 18 wont 3 go. And yet 1o hold
that the carp is bencath the attention of
sportsmen 18 to ignore well-known facts
and to acknowledge indiffersnce to the
classical tenets of angling. From earliest
titnes the CAffr has been a favorite with
the anglers of Germany and England;
|=:E.m: Walton T.Umal:lf devated a chapter
to it, and called it “the queen of rivers;
a stately, 2 good, and g very subtile fsh'';
Cholmondeiey-Pennell has shown that it
15 at times as fastidious a biter as a trout
aor bass; and Professor Goode has pro-
tested neninst the dictum of New World
authorities i excluding from the class
of game fishes the carp, the dace, the
roach, and other pets of the fﬂ.ﬂ'Jer, of
angling, classival in sportsmen’s litera-
ture, and affording "sport, which in Eng-
land tens of thousands enjov, to every
ane who gets the chance to whip a Ealmnu
or tront hne over preserved waters,”

THE FAILULES

In view of the foregoing splendid rec-
ord of achievement, we should not be
loath to acknowledge a number of fail-
nres-to establish certain fishes and other
water creatiires in regions in which they
were demanded and to which they ap-
peared to be entirely adapted.

Between 1858 and 1888 five attempts
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to introduce the English sole and turbot
on our Atlantic coast were unsuccessiul,
owing probably to the comparatively
small number of fish brought over and
planted, There is no reason to doubt
that these species could be readily estab-
lished on our northeast coast, although
it must be said that the sole and turbot,
choice food fishes as they are, would not
be unrivaled additions to our flat-fish
fauna,

Che of the most surprising failures
has been the cntire inability to establish
the whitefish of the Great Lakes in Pend
d'Oreile, Ceeur d'Alene, and other large
lakes of the northwest. Depth, temper-
ature, and other conditions seem to be
fivorable, bt for some unknown reason
prants: agpregating millions have been
Tutile.

There is probably no food animal of
the eastern seaboard whose acclimatiza-
tion on the Macific coist wodld prove
such-a boor as the lpbster. The omis-
sion of the lobster from the Pacific fauna
is regarded as a misfortune by the peaple
of the west coast, and it was in response
to this feeling that the Federnl Fishery
Bureau more than 30 years ago made its
first move to supply the deficiency., Three
other transhipments of adult lobsters
were made, the last in 18%,, the depasits
being a1 varions points from Meonterey
Bay to Puget Sound. No positive re-
sults having appeared, the Bureau re-
newed the attempt i the fall of 1006, and
dispatched to Puget Sound a special car-
load of brood ]t’ﬁl‘.—‘ml‘ﬁ. numbering more
than all the previots plants: cambined,
anel further consignments will he made
until the lobster {4 removed from the list
of failures and reoorded as 4 oreat finan-
cial amnl gastronomic success.

FURTITER WORK OF ACCLIMATIZATION

What :.;irimrl:un[tii‘ﬁ and what neces-
sities far

future has in store can only be conjec-
tured, bt there is no reason to believe
that additional work will not become de-
sirable, as a result of the depletion of
waters of their native fishes, changes in

tirther fish peclimatization the
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the physical conditions of streams and
lakes, etc, and to satisfy the longing for
something new and something better that,
like hope, “springs eternal in the human
brenst.” '

Among the measures that have been
sugeested and will no doubt in tme be
taken uwp are the transplanting of the
diamond-back terrapin and the blue crab
in the marshes and bays of California and
the establishing of the giant erab of the
Pacific coast along the shores of the
North Atlantie states,

Foreign waters also may be drawn on
o augment the supply of ecuonomic ani-
mials and to fulfill certain special require-
ments. Cbjects which have been under
consideration are the Japanese dwarf
salmom, the Japanese pearl oyster, and the
Japanese edible oyster, the last bemg
recomtended for the eold wiiters of the
northwest coast, where the Atlantic
ayster 15 not able to perpetuate itseld,

It has been suppested that the finer
grades of Mediterronean toilet Epﬁn’fﬂﬁ
might proftibly be mtrodoced into the
waters of Florida, and the Hritish gov-
ertment has considered the same project
with reference to the Bohamas:. Now,
for all ordinary purposes, thére are no
hetter sponges produced anywhere in the
warld tﬁan on the gulf coast of Florida.
The Florida shegpswool combines all the
desirable qualities of a toilet sponge—
softness, elasticity, durability, Another
native sponge of excellent quality is the
fine - meshed, zmooth -surfaced  yellow
sponge. which ranks next to the sheeps-
wool 10 economic value; but for special
purposes some of the small, fine-textured,
soft, Mediteranean sponges have no sub-
stitute, and large quantities are imported.
Whereaz the best Florida RECS COMi-
mand a maximum price nf?}opﬂ pond
wholesale, the Levant toilet sponges
sometimes sell for $so0 per pound. Tt
would be a splendid achievement to in-
troduce such sponges and enable our own

eople to reap some of the benehits nflﬂu
El-‘:mﬁ*ru a fisherv. The guestions in-
volved in the project are: (1) Can the
sponges be successfuly transported from
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eonthern Furope to Florida? and (2)
Will the transplanted sponges rétain their
original qualities in o new environment,
ar w:il qm.v after a few generations,
take on the harsh charaeters of the anale-
gous Florida species, which are not at all
stitable for toilet purposes?

It is gurte remarkable that the cheap
est and least useful of the Flono
sponges—the so-called grass and glove
sponges—should physically and commer-
cially differ so markediy from their Me-
iterranean prototypes, while hiologically
they are =o closely related.

While the transportation of hving
sponges from so gréat a distance cer-
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tainly involves difficulties, they are per-
Ita.ps not Inrurmuunmhlﬂ,-_ 'Exptrtml_n’r_li
conducted by the Burcaun of Fisheries
have shown that sponges may safely be
'L:T out of the water for 3 days, pro-
ided they are cool and moist—anid 1t 18
probable that this time can be consider-
ably extended uwnder favorable eondi-
tions—while the installation of a small
circulating plant on an ocean liner may
make the trapnsportation stil] easier: As
to the ather fuestion, time alone can de-
tormine.

The project involves the caltivation of
the imported sponges, and for this the
Bureat has already prepared the way.

FiISHES THAT BUILD NESTS AND TAKE
CARE OF THEIR YOUNG®

HE belief long prevailed that
I fshes - are midiferent o their

s amd young and leave them
entirely to the care of Mother Nature.
Une who was more excellent as a2 man of
letters than as a4 natorahst, but who
wrote, nevertheless, a very readable work
on Animated Nature, Dliver Goldsmitly,
in t774, tolil hiz readers that "Aches seem,
afl except the whale kind, entmrely di-
vesterd of those parental solicitudes which
=0 strongzly mark the manners of the more
perfect terrestrinl animole”  Manv to
the present time entertain that beliet.

Mare than a score of centuries before
Goldsmith, however, the greatest nnt-
uralist of antiquty, 'ﬂ.ns'r-r;t[e tildd nE i
kind of fsh, inhalatinge . the L‘Il]..,l:ﬁ'l' rver
of Greeee, the Macedonman Achelous,
which, in the person of the male porent,
exerted the greatest care of both eogs
and yvoung. That acconnt, however, was
overiooked or neglected, and even re-
ﬁ:.\rd-:d with skepticism ond ag fabulous.

he strange history of that hish—known

to Arnstotle 5s the glams—will be told
at leogth in Iater papes of this article.
Itz truthfulness has been vonched for,
not by later observers of itself, but by
stuilies of related Ashes having analogons
habits in a quarter of the worlid unkmown
to arul undreamed of by Aristotle. Al-
though the most detniled history of any
fish by any ancient writer s connected
with 1t in the philosopher's History of
Animals, no reference to it appears in any
mndern papulir work.

Manv impartant details respecting the
[ife histories and parental care of a larpe
number of other hshes have heen pub-
lished from time to time and mmy be
found in the publications of vanous so-
cieties or other periodicals, but such are
cloged books to most persons.  Anyone
wholooks for information in the popular
warks on n'l.tl.rmI history of the day must
inevitably he ti:sﬂpnnmtﬂd gt the mu:u:er—
ness of the informition Ve Even in
the wolumimms German work, =0 well
known as Prelin’s Tierleben, th:‘: infor-

® This atticle 1z ghstracted From “Parental Care Among Fresh Water Fishes™ By Theodore

Gall,  Smithaonian Tustitution, 1907
contains many Hustratione

D Gill's paper makes n monograph of about 1235 pages, and
It 1= full of facmating and new informution on the subject,
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Seinng Carp from a Pond—3Sandusky River

The German carp has become exceedingly abupdant in the western part of [ake Erie, where
mitllican of pounds are capght aumally (see pages 3067

Pligipes oz Hogh M. Stk . 50 Hoeeas o 1'isleerie

School of Carp Swimming agamst Inflowing Water, in Pond at Port Clinton, Cihite

Carp sefned in open whters are fetained o large enclodures or ponds ontl] the comdition of
farkel warrants E.:.:||'|I'|I'.'1|I: L spe papges Joi-; )
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Fisues TaaT Buirp NEsTs

proved that the famous Greek
I:uhl]nsﬂphcr told the truth. Ars-
totle wrote as follows ( Book 1x,
Chapter 25, Section ) :

“0Of the nver fshes, the maie
glanis takes great care of it
voung. For the female, having
brought forth, departs; but the
male, where the greitest deposit
af cgus has beenn formed, re-
muins by them watching, render-
ing no other service except keep-
ing off other fishes from destrov-
me the voung:  He does thas for
forty or filty days, until the
vormyg are sofficiently ” grown to
escape Trom the other fishes. And
he 15 Enown 1o the fisheren
wherever he may chance to be
watching his eggs; for he keeps
off the fishes by nllhmg move-
ments, and by making a noisc
and moaning.  And he remmins -
by the egp= with so0 much of
natural affection that the fisher
men, when the eges adhere 1
deep roots, bring them op v the
-ﬁ}}nailmwusr place thev cam; hut
he diwes not even then leave his
offspring, but if he ¢hance to be
a voung fish he = epsily taken by
the hook, hecanse he snaps at all the fiches
that 11¢+r|:-:u:|!| him': but if he is already
acenstomel] o this, and has swallowel
hooks betore, he does not even then de-
sert his voong, bu! breaks the hook by
a very stromg bite.”

THE AMERICAN CATFISH

In cleaning it a nest, this cathsh car-
ries Off pebbles from L: to 33 of an inch
in dinmeter. DPr Hugh M. Soith thos
deseribez the nest- I_-mh!,t of a puir of
catfish 1 an aguarim : 'FIH' patr of fish,
during. the frst night they were m, the
HE[I.I:I:!TiITI‘tI. remioved all the ;_1'11111:1 from
agver pospace nearky 2 feet long-amd T 1/3
feet wide, upward of a gallon of stone
being transferred to the end of the tank.”
A pint or more of gravel was then scat-
tered on ths nest by an attendant, but in

Prum Thosders GOl Spitioontan [arguries

Aristotle’s Catfish (Parasifurns Aristotelis)

on Nest (Tdeal )

a few mimutes the fish had completely
freed the nest agriin.

The trale remiains on_goand for several
weeks after the eops are hatched, to pro-
tect the voung fish,

THE BOWFIN O MITDIFTSII

The bowfin is a strong and well-armed
fishy, both as to the bonv armature of the
teard as well as the teeth, It is one of
the large fAshes, when fully mature at-
taining a lengih of over 2 lect, often 214,
ar even somewhat more,  As usual among
fishes, the females average larger than
the males. The miles, apparently. are
much more nUmMernus.

The geographical mnge of the bowhn
is quite extensive, and yef restricted in
a pectliar way. It is not foum! in the
New England States (except in Lake
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A Typical American Cuthshe (A wcbifosns) on Nest ( [deal)

Chainplain) nor in the waters, Howioe
epstward, of the Middie States, hup it is
an inhahitant of the Great Lakes (except
Superior) and of the Missisdpgi asn,
as well as of the Soothern States up to
Vitginia and the Dissmal Swamp,

Sluggish waters are its favorite haunts,
and a couple of its mames—mdish and
marshfish—indicate places in which they
may be found

The male eonstruces the nest unatled,
seoopirge out the depression by rotating
s body, and breaking voony shoots with
its spoit. After the nest 15 constructed
it awaite the couung of 3 nute.

The stock ol epps bemng provided, the
male bawfin redoubles s goardianship,
AL intervals he moves over the nest and
&y the movements of Iz fing keeps the
exgs free from sediment, which would

wthertdee ssatfier them,” Al the e
lte we one Me outlook for witruders, and
copecidly  against other wales.  Che
Reighard aw rashed st another male ang
“struck hom with s hesd ' the middle
af the e and huried him two feet from
the nest.”  Generully there 2 no canted,
for the rights of the pest-maker appeir
tor b respected, but ocsgionally too great
ageressiveness off the part of the occo-
pant or-andacity of an intruder results in
a regulor Tattle. Whitman and Eveles-
hymer tell of one: Two malées that
clatmed & female were unwilling to vield
ane 1o the other, and “a berce battle for
stitpremacy ensued” botween them, “Thev
appronched from opposite sides of the
nest anil locked jaws in a most ferocions
manner.  Their strugples were so violent
that a clinulof muddy water soom arose
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“est of Howhn, Comimendy Rnown as the [Daghsh or Mudnsh,,

antl oleeéyred] them from view!” Event
ually one af the males was left aboor the
ne=t, amd his attentions were accepted] by
the female, whao, “durmng the battle, had
remnmned concealed ot the side of the

nest.
A FEEH WITICTI MAKES A FIAATING NEST

The pyomarchus makes a faree float-
tng: ablong nest, abott z feck lone amd
i foot witle on the ontside, 1 the dense

409

After | I

erasses of . swamy and i water 3 to 4
feet deep.  In one, especinlly  degeribéd
by Bruelgett, “three siles of the nest pro
iocted frooy the water: the fourth side
wis severad mches lower; beng abet two
imehies below the surface.  The deepest
it of the nest was opposite to that side
where the wall was low, the hottom being
abonit six bvehee below the surface of the
water.™

ln ane mest “were deposited ahont a

Floatmg, Nest of Gymuarchus, which Inhabits the White Nile, the Senegnl, and

Niger Wivers and Lake Chad, in Afriea

Afrer Budgett
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thou=and sphencal amber-like eggz 1D
millimeterss 1 disgmeter The epgs
hatched five davs aiter bemng laid, and
in ewrhteen days a thousand voung frv,”

abont  three inches lone, left the nest

They were then essentially hke the adults
Many of the vounge were secared by Hu

oott immediatelv after they had left the
JHESL, anid “lived well on |.‘i1-'|[|[1-r- 1-1|-|1

ST |l|_ T_'|'i|:=J o 1:1'.-1'" Ldiie O I'-:|L’
land but every one died as soon as they

got into ealder elimes,”

The native Adricans “approach these
nests with great cantion, stating thot the
parent is at this time |-?-'.!—r.'|-rl.-_|l' flierce and

has a very formidable hite

THE STICELERALCK

The stickleback of all fishes probabls
shows the preatest mgenuity and zeal
i the protection of its ofspring; batl it
i5 the male, and not the female, that
EROTTIS509 [|:|1'1_‘1'='|_.'|_I_ cares he it 18 that
4 s batilds a nest that would doocredit to a
]1r1.'|--ﬁ]-l1:|| d Stickleback b el Abivies o titibes R T e

Mzle Taving the foundation of his nest, which  to enter ainto g1 and depostt Pt r'i[l-'.' l51ar-
woull do credit to a bird  The fish gives o, When a sufhcient supply of eggs
together the pieces of which the ‘hest 15 cone

structed] with a spider-like thread, which .
F | I‘.,|-.-J| Cayslin ANC FETITELN 1 CIATEe T:” the Youang Nive

has been socured. the maie closes the nest

manuiacture A

= —

. 1 § T

Stickleback Male RHotating in His Nest to make it Tubular for the Femnale
Alter Coste
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MNest of Ten-spmed Stickleback.

Fesnale proparigg 1o enter & nest to lay her egga

reached a size which he considers to be
sufficient to epable them to wamler away
anid seek their own living,

The stickleback & very common
America and Purope, vareties of this
tiny fish being found m almost every per-
manent body of water, however small,

Clpe instance illustrative of their ooca-
sional extraordinary numbers has been
often quoted, bat is fe apt now ps cver.
In 770 Penmant claimed that “once in
seven or eight vears amaxning: shoals ap-
pear in the Welland™ Canal “and come

MAdter Losle

up the river in the form of 3 vast eol-
urmn, 1T hey areé supposed to be the mus-
titndes which have been washed out of
the fens by the foods of several vears
atil eollected i same deep hole tHll over-
charged with numbers, they are periodi-
r_'n][:i."q hliged to attempt a change of place,
The gquantity 15 =0 greéat that thev are
used to manure the land, and trials have
been made to get oil-fromt them. A notion
may be had of this vast choal by saving
that a man employed by the farmer to
take them has gol for 2 considerable
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time 4 shillings a day by gelling them at
a half penny a bushel.”

Thiz account has been 'gquoted as un-
paralleled, but several notices in Ameri-
catt publicationg come nearly, +f not fully,
up to i, In the Canadian Annuial Report
on isheries for 1863 (p. 61) it 15 re-
ported that the three-spined stickleback
op ploasson was Ccaueht in great ouanti-
ties 11 the small nivers, brooks, and bara-
chiore of Magdnlen Islands, where it is
used as food for cattle and as manure;”
anil that 100 barrels were caught” in
1862 “in the barachois of Basque Har-
bor alone.  Four humdred barrels were
also civght m 1866 and sold as manure at
25 cents pet barrel, but in 1867 the eatch
was smaller (130 barrels) and prices ad-
vanced to Yis 3d. per bareel”

A FISH THAT BULLDS A COCOMIN FUOH ITSELF

D Gall also describes a peculiar fish
foumd i tropical Africa north of  the
Congo DBasin and kndwn as the Pro-
fopterig annectens. This bsh hves mostly
in shallow, mudily waters or swamps
which (lry up during the rainless seasan.
When the water disappears the fish bur-
rows down into the mud and  builds
arowmd itself o sort of cocoon by neans
of a macots which it discharges, In this
cocoon 1t wih bve {or months 3t 5 time
in a semi-lethargic condition. It receives
air to hreathe throngh a mibe which leads
fromm the cocoon to the surface.  When
the dry scasom ends anil the ran retitrns.
the fish energes from its hiding: place.
The naturalists have known for a good
many years dbont this fish, but it was not
until oot that Mr [ 5 Blodgett soe-
cecded in obtaininge a number of the nests,

Tae Narmonar Grograratle Macazine

Dingram, of the cocoon which a cermain fish
toihls-te retaim molsture for itself i the dry
stason (swee below). o cocoon e, earth) T,

fitvre]l leaditgr ¢ mouth of ash: 0 il m.
gkl s b, it of bursow 2 8 tail Afer
Purker

which e brought to England.  The fAsh

are aqute large; all the males Tound by
Mr Blodgett oxceeded 18 inches 1n
length, These fish are highly esteomed
by the African negroes, who hunt for the
codoons i the dried-up swamps an
carrv them off for future use. The flesh
t= deseribed as very soflt anil white.

Pratoptérus anpectens.

After Lankester

IMustratinn of the fish which bailds o cocorn 1o protect stsell, The fish averapes aboot 16 inches



NOTES ON THE REMARKABLE HABITS OF
CERTAIN TURTLES AND LIZARDS"

By H. A. LARGELAMR

THE ALLIGATOR SNAPEIRG TURTLE

YHE alligator snapping tartle ( fa-
crachelvs laceriina) is found in

the Missizsippn Biver and the
other rivers flowing into the Guli of
Mexico, all the way from Texas to Flor-
idn and as far north as Missour.
Althongh tartles are not provided with
teeth, the bite of this giant turtle may well
he feared, for it is quite capable of snap-
ping off a finger or hand at a single bite,
[t possesses a pair of Keen-edge cutting
mardibles and jaw museles of great
power. |t snaps off a large section of a
fish like a shad as cleanly as though Te-
moved with a cutting die. 1t is. unable,
however, 1o swallow its food unlesz its
head 15 completely immesed,  1F kept
it water too shallow for this, it wonld
starve in the midst of plenty, It could
take the foud, bot could not swallow it
The allgator snapping furtle, when
Iving at the bottom af the muddy water
it frequents, can hardly be distinguished
from @ great boulder stone embeilded n
the mud, It i& provided with o yery re-
markable appendage, which it vses to
entice fish right into its mouth, The ap-
pendage s found on the inside of the
lower jaw, close to the region of the
tongue, Mr Raymond Lee Thtwars, in
his faseanating hook upon Reptiles, savs:
“This 15 a3 well-developed filamemt of
Hesh, white, amd distinet from the vellow-
tsh month parts, and resembling a Large
grub 1o such o degree of nicety that the
poqnilar-mtinded ohserver, secing the ob-
ject in the reptile’s mouth, would declare
it tir be the [arvn of some insdct. More
striking; however, 15 the reptile’s power
ter keep this appendage in motion, giving
it theaspect of erawhng abont in a simall,
circular gourse,

“With the mud-colored shell lving
close to the hottom, the jaws thrown open
to a great extent, this organ 15 put in
motion.  Every other portion of the oreat
ure is as motionless as a rock.  In thes
position of rigidity the shell loolks like a
great, round stone, and blotches of fine
waving moss intensify the deception ; the
big head looks like another stope, Lhiz-
neath which there Is.a cavern, and in this
cavern crawls the white grub, to all ap
pearatces, an ohject dear to the hearts
of finny wanderers.  But woe to the luek-
less fish that swims within reach of those
vawning jaws.

LIZARLS TALLS

We are all more or less farmbar with
the difficulty of eatching lizard< without

coitsing them to lese their wils.  The tails

come off on the slightest provocation,
This decapitationy—aor, rather, decanda-
liot-—is not of so much consequence to
a cold-blooded reptile as it woull be o
a mammal, like a dop ‘or cat, for the
lizard soon grows another tail, which,
though it may not equal the onginal tail
it length, 5 vet p goond serviceable organ.
How many times the tafl may be removed
and yvet be replaced we do ot know.

The removal of the tail 15 not always
the resalt of vinlence, for spme lrzarils,
the plated lizands, for example, ate able
to discard the tnl voluntarily in the tace
itf an enemy. 1 he abamloned mil acts
as a decoy to the pursuer.  The tail wrig-
gles anil writhes and thrashes about with
such livelmess among the dead leaves
into which it 15 thrown a2 to distract the
attention of the pursuer, and thus the
ongnal owner escapes.

'Fhr,' glass “smalee,” which is really a
ltzard, althowehl it has no feet, is pnahle
to make much speed ;and for this reason

“ A teview of “The Reptile Book,” by Raymond L Dhtmars, Corator of Reptiles in the
New York Zoological Park, with 8 plotez m oolor and more than goa photographs from fife.

P oa7s  laxH dnches

New York: Doubleday, Pige & Co,

107
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. Lhatingumsbed fram the commonm soapping turtle by the absence of the hroad olates ander the
the vellowish color, amd much larger size.  Reaches a weight of 140 pounds.  Inhabits rivers empty-

ing: mia the Golf of Mexico

Matos frmas *''The |1r|l':u' ST kv Likfmmats Lopyright, 1ga7. B Plemihledar, Paer & Co.
: == | - - = & 1l - L | ™ = & = | g ! R — | .
Head of the Alligator Turtle, Macrochelys lacerting

The jaws of a large specimen could readily ampotate a man's hand or foot
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A snake-like

HagiTts or TURTLES AND

|.IZARDS
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species are foumd m Europe ani
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Two-footed Worm Lizard, Lipes comicalotus

Worm-like and practically hlind, this degenerate

Thue Nationar Geocgraruic Macazixg

lizard feads o subltermpeous life, borrowmg long

turmeks, throwgh whach # moves hockward ar forwhed

it 15 very easilv overtaken by s enemy
the 5-:!r||._,|r LAl As the puarsuer catches
up with s prey he griasps at once at the
hrst part ofered.

“There 15 a sudden twisting movenen
on the part of the glass “snake,” and the
victor finds that the smooth, sealv lengtl
e holds 1n lits jaws-1s so vigorous that 1
requires niuch attention, for it twists amd
wriggies with preat energy.  Swallowirig
all his prev head hrst, the canmbal works
his jaws along the wvicttnn to eéngnli i
from such a position, when, after much
maneuvering with the wrthing quarry,
e stake stops in some embarrassment
There 1= no head. The object that has
engaged so much attention 1s simply the

long' tail of the Hzard, amd the abbre
viated owner as glidled o safety.”

MORNED LEZAR[ES

The expulsion of jets of blood from the
corner of the eve is a4 remarkable habin
somretimtes attmboted o hormed lezards,
We can hardly wonder that so emiment
an obgerver ds Raymond Lee Ditmars,
Corator of ﬂ'.-:;'s!iiu:i i the New Yark
Zodlogical Park, after having examimed
several mmdred speamens without ob-
serving the effect, should have become
somewhat skepteal about the alleged
habit. HHis skepticism, however, has been
siddenly dispelled with a ratheér starling
denngemnen




HasiTs oF TurTLEs AND LL1ZARDS

Having received fn vn-
psuallyv lnrge and fat spec
mien of a Mexican horned
izard (Phrynosoma  orbi
rulare), he photographed
the specimen and then be-
gan o easure 1.

“The latter process,” he
¥yvs,  scemet] to greatly ex-
cite the creature. It finally
threw the head shehtly up-
ward, the Lo e
rigid, the eves bulged from
the sockets, when there was
a distinct =ound like that
prodiced il one presses the
tomgrue. apainst the roof of
the mooth and forces &
sl guantrty of an
ward, “lLlis rasping sound,
soniuming but the traction
second,  Was accom-
panierd by aciet of blood at
erend It hit the
wall, four feet away, at the
same level as that of the
reptile.  The duration ot
the flow of blood appeared
o he abost one and a half
seconds, and toward 1ts ter-
mination the force pgrad
ually dimnished, as noted
byv-a course of drops down
the wall and along the Hoor
to a position almost under
the spot where the reptile
1ad heen held. The stream
of bloo] zeemed to be as
fime a8 horse hair and to
isstie from the evelid, which was momen-
tarily mmach swollen.

“PFor some time affer the performance
the eves were ughtly ¢losed and nothing
crmtld the lzard to CafMerd them.
Within two minutes after it was placed
on the ground the protriviing aspect of
the eveballs and the swelling of the eve-
1'il1'-1 rliil'l -1i‘_—u{-]-r.-:1r|'-|1

I'?'ITI'-'--'. -'-rr|lr' SATIEY Walks |]I'." Wwinniins ol
hlood expended The wall and floor
showad a course of thickly sprinkied spots
about ane-eighth of an mnch in diameter
There were 103 of these spots.”
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Heads of Horned Lizards

The above guotation is also taleen from
"The Reptile Book,” bv Raymond Lee
Dhtmars, published by Doubledav, Page
and Company, 1go7. This book is an
addnprably  written and well llostrated
work on the strocture and habits of the
Turties, Tortoises, Crocodilians, Lazards,
and Snakes which mhabit the United
States and northern Mexico

While thorougrhly  scientific  in
trestment of the subject, the work s
written largely in untechnical language
and the iHustrations are the bhest'we have

its

o lulia )8



Repal Hlomed Lizard, Fhrynosoma rogaie

A showey specios of the sorthwesteorn desetts. The only member of its genus Baving Tour centra]
aortpital lierre. These and the tetporal horns prahees e efect of a carclet of crown Ihe hiorno
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Pucific Hortbed Lazarel, Fhrynostmg corondd mil
Most nestdy allied to the Regal Horeed Lirard, buat differmg i the more olopgate body, the
threkor amsd looger tal oamdd an baving o only (wo cecipital hot |nhibits southern Californm and

3-‘.-1.'|'|'r '.':!"‘:--rllr;=






Tur Narional GrocraraHIic MAGAZINE

420

o't | oob'olg oo ot L1
£ | Dol YIRS
pbh | ooo'kEatter ool e
b | oont ol 0ot ZEE gF
4, BRI v i W
Gl no' | £ ' 28T 1 ]
14 | noolE o LE T
OO0 [ D0G'GIGTgE | oodSokhk
JiU | DoaiEE e’ 1 B o0
i Lr | e oS o'
n@.b. iyt ooy’ Er
w-ﬁ__iuu._m.mﬁ.m D' Lol 1
1 | DDA DO
G- | DOFEORGT | 00GGE LG
o &1 | noo ity S B e i
ed'tr | porSeetl bocokg's
1L | Do g Euuwﬂlm.__;
e _:H_ﬁn_m_._". | ol hgs s
ol | oou'siy's D't ey
1 s ooyt 1
Thof | oocEShon | ORO'TRIRIE
§0' | ooo'Edr oba'gE ke
R T o R R T R g
T DODAT WrrEa's
GOt | oorErg'dt OO GE Qi
gte | ooo'tsd'on dptisth
=P | oPGRE'E Rl 'yl |
m_“: 00001 *E oot 1ggde
Al | OO0 Z01iEL DOt FEtLAR
L | wivple] 13
_
n.mm 3 | Borad i "B pr sy
PEf BMGRY | eeweds
" |

1 (5001 ) 053, caopoaje

g

v FETK IR S 0

SR [ FTERIRY

111 | ooo'Ee
T | oo'ELr
1671 | ood'pRooks
Fivd | oo ZOt's
£81 | 000’ dgr
& oo
Edal | OO FL' R
grT | ool
Ggge | oo'oie's
wugi | eo'styan
E.mw_nﬂu.wmﬂ. e
D1l | ocd'gioty
mm__“_..wn E._._..,:ﬁ.m.
D | DooGeyiL
E.wm DOOMESE!
o ] il
afvL H:ﬂ..ﬁq
SEOE | oo0'iol T
cL R R ST A
(55 | con' gl g
gy osorie
£1 01 | sou'1gih
Sy | RGeS
i (A | ok gREw:
i TR
(o WS RN
ol 1T oprrET
QP PL | e gon Le
e LI TEN
W_.N. .-.._u_._._._._m
.mm. sn?ELL.."_un.“n_
-

O EO KT HigL

G Cagang wies 141—(o0bT ) aind TaRag Swodg smEn of = (g-SohT) jTang, ey vmE

S T R TPL §r L T
"SEAD e (Q-S00T ) DOJOD SOMA OfF03  RUeN GEL==(=001 ) (ST CH SRR

doo' tiige
OO0 (o'

ot

| Doa'phiE

0 PEErd g
poa'nin' L
WA PR AT ey o
R TR
' 2501 L

EH.__
OOt LT "
O R DLy

W] 14
oo G
poa'Eore'E
oEO'LGee
poa TR

[F N
OO ERET R
oo e
'S L2

ona'Solarr
0O'TEFTY
aoa b1
oo 40t £
ST

e R gy

Jib mgarmdiig g

_H:.__hmmp__—w_% "

SEANT
u..__.u_.._._._u.._

noa'Tig T
e J Lo
oo 2rige

oy g
o oes |
OO eles
LR i L

00" | ERD
e 3 R |

(841 i

ool AS
oon'noatt

o' TaSER P

oo0thy ek

M Zon' |l

OO Ny
0 ™ ol

o)

oo’ 11
col's po'y
pay' P EE g

| O O
ool lgLtE

colrreLion

\oon' TEdn

oOD'sRERLY
CONT TGy

| ool g b

RS

il ol oy L el g

..l___. -._1

ST Sr—=[f-Sobi ) osad sodug guegy

GO |
§oh Rt
Eﬁ.ﬁ.
g
i1t
pofide
v
e (1
e
_..__.__.___..._mﬁ
(il iy
i
rﬁu_ﬁmﬂ..m.
ooy el
A
orrser
VolrsT]
Y
P )
WA a1
ok sl
w3 big

=iy

TR

' AdARLY)
trerners b O EDRATOION DY
EXTT T QAT ERS

©opEpoads 1M

=W JOU SAUD[OY  Youad,]

R B BB LT

i FipeEid@dadd e rdsd Foned m_m.-u—_HJ.

A EAETE XL R ﬂ._..-.p._.:_.._'_.
ey
R B R e R IS L R R by T .F_H..ﬂ.ﬂ.m_u.
CrmsassEesmserresren qon BN
[ .- - — W - #u.ﬂ.—.:-.-“_.-..ﬁ
i dassEsEabibibdssaasllad s E_l_.”..u
PRl P el .._.mﬂE_.__._n_.U

...............

................. K IREL ._“.-._.-...m.“..H

L o oE B I D N B .n_.ﬂj.lu..ﬂ
L ddpuaging T
SR ¥ 1 B
LU ERANPEOE]
" BN ET

o Tt d LY _-._._.._._._..ﬂr-“_.

LR R !H__urnﬂ._u-u
stikeedsasnileiber el
..................... _—..ﬁnn_.#—

________________ SRR oL

e B | 3 L]
19w . o BN ] L ] ) Eﬂ-hm—rﬂh
...... R Ra Ly L h__.h.:uE_._._._____:m:.....
pLE[ExF Mmap 0
re e e | HTHE] ALY
L L R R A R R R~ R ﬁ_._”_m__.-hu.“m.u_...-..

“Lepanery

WU Ef=(Sofil ] AanD Moy CpeRnidoy Csuas e (Golin) olod Jodeg cAeedfese  Cwuss Zr—(Sofip) ‘Lo ag
il LS = g-500) ) o dade g fandaar)
S U= (0-Sabr) eRapipg e csian DZh=obbt ) smas

={§061] ouELAOE SO EINe0 EEte (5060 ) okad sadig CeaguaFape T CIEe o SuLso([o) agl jo dinajeanba samg paiiu [ —amnn
R NE IS S0 Fnasa] G0 JaD T IEnY g CeAR 0BT NRTETR PANIED AN 0 e Y e, oy

I TH0M HHIL 40 SHIHALNAGCD TVAIINTHL FHL 40 SJILSILVIS TTVIONVNIZ ONV TVIDIINWOD



421

Facts Asoutr CounTries oF THE WorLDp

‘bl 1 .._._._E.u
P 4] ww pEoang] snsuety agql Ag. poyssiarg :E.EHE.____.._: 0 Faml
2 O 0l JO AARIINE N HEMRE U essE]y Hopoegeg
. Ao qoxRudy o apa g,
pRmLEY
WFR} | Eraiiey

AIUNGS aaaaigal sy oty sIEy
panmn @i ojan spodusr pue 003 SNMIS pafug) SN wiod) ebodxs

MmO
Yarah FPEsd Jperl i sapcpimds eiliouiad o spodui poe g -.t._m_nm__.
b aun] Hujpus 1Eag | I W pafagauL JoN
‘woade: pue uor) (] Buipnppuy
bl e pant uod| o B peepal Jn Ao (ROl jo easn e |

|

50 ___.___..__n_-.:,,aﬂm; mo'ggirgaLor | LFr Eu_.mmﬁmﬂ;_u.ﬂ.?_.ﬂm_n__ RERSETLE At tess ikt _ .......... R 1 s L LRt s L
— : : — . ! =f= - == L0002 BI[1 O BATAN[IND ‘Jujo ],
-+keLnanr1*1En') [ooo'GrifabieL [P0 ¢ | 0DOgEE AN | oot OGN SRy |- s e e freaaeas nﬂn.nmm.mh.m.__m._d_ﬂnn_uﬁ_ ................ L
1171 _Eqnﬁ*. | OO OEr s zrb | 000TIg'E 00 L | Dol T |oaa'hhE i Lo TR P EEE AR bl o Sttt B|anIaus
KBS oootifre _En_w.a.m“n_n |yl _En_.wm_,m ﬁﬁ.ﬂmﬂ.m.“u bt ﬁf Do’ 1 Biw'Es EEREEE TR LR LT fnn.mu._u..w
R e S et oot (AT s v dd [F A E A e oo, | [BEPE - [sssscdakaiianil Gy 010g
geof | 00062511 |pootfibrf ogoy |oo0'FEEF | poo'dddths oot OF QUIEKQ'S looethyE e gpumst anddingdg
itk d AR S AR RREA L i o 1o O O hpeRelEey) nodtpeRIGERY ) Oobl | | EEEE | DOOMEEIRY L [(ERICIGIE et et AN A
iy | oo . [oooEhgort,  (TEL | 000'tSELE | Doo'gitiios Fofit - |geS1 [oorodn'Sy  |[EEENSG. |- pigpeds asgm
So'l |(oooffgrgir  |ooobEOEoqit  |Spe ooo'gETERS | | opodBoo'bbdit | Sofn | pogED [doorEzER | 1AETIED BB JUN RIO[ON  Y§IIEg

| | o tesnes et mnpHUy e

'z |ooo'gog't Doa'TRE' 5 s&° | pou'oge i Rl o t-0001  |gbEz  [Aa'ERh'E oPORLANL bl ssederasan e riaaes aMin

w%.n. Enﬁwﬂ“:.. ﬂaﬁwm.ﬁwh FIv "nn.u__mma...“__ 000 ) 1E e w“_m._m._.- aa'GEE L ﬂEﬁp ................... wﬁtﬂxﬁ%
omE nﬂ_ﬂpm”n I fSE' s gl |ofo'tar'le agu.awx 51 Lo6] o) |ood'igrs GegrEll S B 1
ot |Doo'LoiE RN B0 1 LS e [ oocttolnr | oootardtsol il (gEEG  ood'igRl  (Egdthip [reesrrrsssesssashi e e el
Rt el {11 2 o R o s 1 Al - =l 4 o e W B 41 1] AT Do oS Q0o E e s | | | |
it R e Al [+ v ¥E'2 | ooo'IEe 0o’ [ELOY S0l 3 o B 213 (SN LS B L RS LR L LAt bl el Blagdg
QIEg | oon'tyrr CNNT LG 8014 | o0Oan0's oo LR A" gofil  oglY ood'oig shogt S ONWY] g
..... el | iy P ._H-ﬂ_rrlﬁ.m.._ﬁ.ur P Y LE Y R e Eu_-.-nﬂh.-n_u.._ m“Hlﬂ-._. ._..I..n”_" _H_E.__..‘_.m.m-.._._.h _h.-...u..NL i e T e e i R Ly i “ru_._u._._u.m-.uu_..m.
£ | pootte's noG'EREeIs 090 | ooo"Lorry | o0o'rIRTERE bl WOr (oO0OccTFT (SOEGHgg | et es s eand ey pes BRI
R R e s s r =i S R R R _..HH_m-lh_m.ﬂ. mﬂﬂ..u Hﬁ.....ﬁ.._.-._. oy d _ﬁ_ﬁ_..n.q" ................... .H_._.._._H_Ju.._ﬁ_.nﬂ._.
ta° | ooottE oot ELe | oDirTigl G gt e tobi Tia'fy A 2 o Cee gapkojoo  aesndn g
i1 |oooEly 't 1 FF el | nopGllt o o g (e T etk |coo'sgr's wnﬂ.. .................... |2@n1an,g
G | oootditg') D00 0641 v L1 __H..._LEE.. Do 160 a1 of'y  |ocon'oosty SRS [Hremeerssnsadallesseraeine IRy
1" |DoOr R ' Lt ¥ R o t-tobr |iTr  |(ooo'Phigd OO T S e L RN
T T T T r— __“___....n__.._._n-h.”n.,p.r [SE | oohiees ﬂ__nﬂn_u__wamh__h Fodi Nigy o't ETL'LE] e AN W I h#.__.ﬂ.ﬂ._.q.-w
Fie | 00001l 000" 18005 e (oo lEl'E CoO oL’y L] EQEl  looo'LrE's 3 Jo.c -F I b b AL B A A . ‘O AEMION
mﬂw L Tt oo EE e L1 1 o L ol B e rofi thgh  ooo'gbl'S) | ealgEs reesebes g RIS IR0
ot | noo'eadEE OO PG (6.4 0 | o' dgl | oongihiolo] S0 g1 oty ooD'ets's EiFa'eT FEIMTE YR ¥ © EPUEEIMIAN
DGR | OO TEG'EG | (o00'feo'sEr OGS0 | 0o0GosTTL ' coo't ¥ mﬂ;. Fiél ooo'oogtd OO L0 bEREEELRIPS TR RAR Y LSS ket DODIRINY
veresrs s e Lot irE GG | ooyl COn' I L 03 gtk ooopoo'nyl, | ooltig R, - 610"
...... vrmmerm e oot s il g o'y oo S ER'E S0 SODE [(0op'onnhr  |ono'oeG mrorroasrreer grape 394 OOy
2Pt | oootkrd oo {60 12+ | ooo'Ess pon'ELr'ee S ab"fre | DoD'nso's L [ERTARpTALE dneea g T ITR TR
gior |ooo'beligb  do0'g0S'gSr |SEE | Oo0'STONME | con'afiERe S061 e -t o T Y= o ) B R e uedef
B PR e e (i1 onoos o0 105" tobi ghE | Doroge Chy o= Tt TR ) WA
Gfi'1r  oooUSgigl | oa'f T |gbE ooo'gor'gh | ooo' 1 SEGE a1 LGl looo'bou'ty.  oigloll T Y
Y19  nooSobhif UL E LS &y | Doo'midsth nn.nﬁmh.m*fw S0k v 1 ([t 5 _n_.ﬂ_.u_ﬁ__ ShFauipiiri i e LN ferpug
YRR | codgEl’l pai'agd el el | opotgah'y OO0 Do 1061 10kl (ooo' ¥t | bos'ol edbiie bheidslrlareas eSS e



Tur NationaL Grograriiic MAGAZINE

422

SIS j0 BERING S () MO URSTY O A, WINS PILL S5 JO MIANQY [EIEHEIS, 45 WIIHIS PRI

s - - - = - v - - : - — = -
__.".:_ ....... CERLEEED = | mie |[O0E |z _.u-ﬁ. sy -._.-..___ (A Rl (L A TR ﬂ_.—_nd_ﬂ.h I I T R
oont | orge (v'od [[eocs [ wen (e |ae [l nee [ e _E_., A (LA TR E._“__“:_.___ ane |l | e e e | o0 e ve | poal
hor1 | M4E (0TR lowt [oct [[& (mwe |mw [ CIOEE | WL | WE T et DsTr | T 0D ORI | LR | O 000EL (W O
BOA | UETIT | LEE | ELCH | w0l || SRR [ SWUR (E0'6F [WR [ RCEL ||t e | et | Ed NoErcy Eu_Ee.ﬂ. SRR T T T R
Wl ool | nEE [ mr (e ||[ET [ osE | ek (e fme [k M (Lt [0t g __rq el s ...._:.“ O TE [ 000 00R | ReaT
1001 [eeor oo [edcr | w0l [T | wte [wcer ot | eron [ Een [ bew [ dec [ a0 _E._ WLt W 68 LR PRI g {1 1
oal | For | evLg BECL (MY |[RT | (W e T ) N IR AT W B ..__ne LW | BN __.___E.E_“___._-E.__E_ﬁ:ﬂ:
paul | ELs | le'fR m..: WE (| AVE | WREE (L0TRE EZE O e peuch W T DET Gt e e e ﬂ.ﬁ.ﬂﬁf.ﬁ SR ST TR
D] | wm (prie | escr | EECD |[REe | EEWE (eewR (ancn (e (R | MR (M | _E.n_-_”_._:_m___ SETO | WOTHL | OTIOR | L ep s | eon e ee | e
Log] |&w LR "E._ g || Wy | @IE | L0 | iv R D [O0CE et ) e ___::: i | T nﬁn.-ﬂ_.,ﬂ__.s___ ba | AR
DaNl TeEm (ooe [ ¥eta | 2o __E,._ oTe | | RR'R [0 MR 00T 007 lwa || 8T Togjemy (6 | moel "__.r_mw_.:ﬂ | DOGCHEE 0L [T D
bovt oae | elee [ecr (s e ool ety (fe [ eor (e fe (e (e E.h:___ﬁz.* B[ ML 08 e e | 00 Hin e [ ymeL
Rl | ovw | ten | e (e feite | smoe | woces | mwn [t || LR (e (e |lcozdeRw{ovy | B | ooEl P oo _______:._“__.._"_n_,nE_E "N
WL LY | R BT |HY || EET BRES |80 | T ELEE __Eu.u._. __.._..n AN i...n_.-_h..- IR | W E.*q_.__n.l_ __.E__.______;u RO
BOR1 EL® fENT [otTr Mot (MW WOR (EEWY R | 0SRT [ TEE [ReE 0 e [ E | e | e | o8t | g | e “____a__au,ﬁf-.i
Al | GRE [ Wwl [ vn e [[A0E O futE (e loer fanon [ e (et |met (e e | W amt | mewt [ e e | w00 e | ks
ORRY | DO [ 0L LE°L | 40 LY. AL (IRHE RRCE JORCET [ WFE | MR 10 ar AT | 200 [8R°0 | A0 [EECWY | BECRA | DAL | o EEon T OaEl
R (AW [ W[ (MR | eeNE feiee (O [ OLTRE [ MR RETR (IR RRY ([ (e IR ot | ee | SRR |00 s | 000 et | aaet
B BT | WL | R | ES |BR | GiNE BRI (BR[| EDTR __H._“ AR |[BET|edt | eECr | ey [ SHY0| et | AL'IL | WS | od wD | ooo "vis o eeit
i | W WOl T |t (IR WO DECEE, | SRR WV RRR | AR WCONIETT (W W[ TET | PO | O FE | MR CID | 000 f0Ea g | LeeT
WE EmtD et | oemt AL || EEE | wiwE [ wewe g || exior | ew B80T [ 1 feter | mmow [l | alc | veons | ancie oo | oo vl | gt
bl LA L . U D T et N N O R R R BT R R S AR R RIS
B8l a5 [ vl T I R o R o - T R L) LT | A4R'E R [Rst e LM et ol ot | ocrug | ooiae | eo i2 | ooo e th o e
S Y (ewme IRt (s BT O IHW PEY (BT (W [ MR [eeE R (e 0T | M | WL et | wRe | s | ars ‘Eﬂi.ﬂu.v_.-ﬁf
gawt (g L0t | Lt |obr [|oAtE | 10w | oo'E¥ | ELCY |t e | alg et et (leoit | de'e el et | it | seEm | wweun | ol yoetee o
IS (%9 e BY WS |EE W (R (ME (WT T (WEORL (W (e | WY 005 | PECE | URTRR | RLTID | 00N | OO LR L TR
oot (L0 (thet ett [0 (d=m | pdeR [dstes [wcw L rgver J e [ee'd eoc | EEY [fervr [eetg 0w danr | meew ) pEw | eenn | dae et oe ook
WED WV LM | (ME TS | LAY | RLE LN LU ST || L n____d__nu___ ELTE | 9270 54 Wl | 90035 | ol o e | aiel
BLEE | AR Pe'mt ot (Bec eR¥ [olvus | df'my (s [igw iew let'n | wc i eg Ei_ﬁﬂ.n gy Eu__..L_._“H.& T__.:_: D ] b
LEBL | 400 [0 |07 [A9T | PRy | ROOOR [ GAEE (AL poRm om0 (0wt (1008 ([ &0 | e [0 | (0% | D Er | eour ek o | oo ter e [T
9280 000 Lt e (oo (e |ol'te |ww (SRT pATr [wT [ew | Rl AR E A R A TR T T R 1
SR LERD O PRWT 8T (R0 [LEMY | ORURD | ERTOE (W00 FORE feew  |eerw |00t TelT s [ emow | owwn | o | Ba | BECEt Dl wn | o0 ion'es | e
S | D |t 0w (Ee |fuer | eTR (erwl (dw (adEl ||eky [pew (lee Rt Jlwrc || erte e arm ﬁ..."_n_..._... 0% v
EINT | M09 |03 fOC (097 (WM [ ORRE (20K (WP | aneer [(@@0e [ SR |[oRc et | od [aacw |0t | ote | ge00 | sew | Neit | 000 200 et
EEt oa'w | 9El oot [ WC (180 (o0uR |eetr (=Y Jeewt (ke |fRw (vt (et || | wu | ane | e e | et | newn | ooo wee e | onout
T RS (RRE J R0 | WO (W | MWD ST (B0 JeRRT | ew | RRE (| Don | 41T || veo | oEte oo | eeR | veome | ot wn | deows | oo oo i | Eoe
) (v | e | e .H!E._,_....:E LR SR | AN | .....%__,.._EE g || ..s.__n_“._ai THWT | WS | el | e | T | T
-__._J_r____ |
i Ll BTl | oy " Rl e _ e wrfim | : i
!ﬁ_ﬁﬁm ﬁ_ .ﬂm.......i b____._._..___”."_u _..__-._..__ .J...u—. m:._ﬂq_:_.. l._.r;mf ___n_.__u__.n :ﬂ“.f WARR ) P E__“m__ ...-...1 H_.H._n _“._L.._.-______._“q..“__ ....H.L_.Hq T whm
" - __._._._.—-1 o i A E._.q_ﬂ_____._-...-.h-_.u._____; kg -EE.E._. SR .l-._.._mj__ g iy ..__._:__d._.- _______“_.__H_ .H__"__.h -
T | ppnedey . - i _____.__.q e | (N I . .___H__H_._ By ol __l.__. _.__.__..___._._._E._._.. STy
vy wraay | ‘i nnie TR p— i Doy (| WANRESITAL v o1 oy
| CRIEE R ] _ TELID WA WOdTMLd ST
[— L S e SR, | S— R oo

WY JO KI00SEE] [P ),



423

Facrs Asour CouNTrIES oF THE WoRLD

1A
[
B
LS
L
Ci |
i
il |
SNKT
et
(LT
M1
HAT
BNt
(TS
oOaT

RAL
IERT
inl
w1
V|

FRRI
16wt
el
et
IRl
L6l
BB
el
$L6T |
uLst
ALEl

el - — g e — - —— - - - — -
o WE - | RR | =Y o __ﬁ.i L'l o =n 1S e | Wl BuR | MR Lo (Tl < T --poat
18 e (o'n me | BEHT |t | BEt | ErEL |eme [MdcRE (@fw | DS JON'E W | AL | BECIW | BRCDH WL Lrgnal
ol lwg+ Jave lwe (e lww (oer [w0 |eem (e [eeor [ee |[wur s (ee mw | o | avoe LY e
i e £ H { WL MCHD (DD oe L Ml | ke woR | B MM | S M B BEgt | 10700 | IR'RE &L Peepnat
LA ok (W e ([ B4 [T | M BTL O NE (MWL 'Y EE W (WL e v YRR P g
2 R R S T T (o) oEwl | WTE | FIL O | WMOT [ ARE LR [ SRT | MW (MR (BB [ BEUIF | IHTN | SRIE WYL |t
PN e+ (v me |lee [ (s ldt [w (g | W [ REY | 0 it HE (el [ bocee | WL | eV ol |- oot
L v 8+ || ENT Ig' L LRI i fatl, Lol | B %8 |89 - O A | AC's | e0'IE L1030 ) R 1
WA okt — || 9w _ Y W mul |81 fivt WO | wie a1 R | Y e | Wi CHEL [l | RRlh | e R
o W= || wle o'y L5 MW |20 CIAM Lol | ¥ o |WE ALHD | HICT _E..___. o T _ A0l | o E EFCRL o lesl
SR LR T T IS - S e - O - I VA R S e L T T
B — || O | el ord el (et et [Edlel (eme |HDUED | eRe | SEER | e 0BT |(eMTE | BmN | WW WL ~gam
£ mE— e (et (& [wRE O[T T [(eEy (4w jpImTE (MR O sew 't [ty | AT _ WL | BENE CLr B i
| _.n L4 (4% Jord e ol |[@ BT W e | ENER ey | wLD 2L [ aETE | DESIE | sATNm | ARTIE WAEL e
g3t SR T (WO ER cEEE (AR M [0 (NER [ WRTR WY | WY | ERCL (RUF e W | ({0 T -7
Har. [sd A+ W (w9 [ | e [ ert At (o0 | TR | MNER [adh | RERE | L [RIE | DTR | eETIF | WCLE LT S A R )
mEt [1zE o (et |(mw e (mE | SR |6 Lo |NER W (MW (MWD [T (WY IRTE  HW (R1F 0 0T (Toen
ger |eld 4 (wie |tew [ vt |egn ezt |wa et [erme | M9 | =it B T | IRCIR | ER | p1EE EAIT | “eadl
Al Dis+ | W it m° L) S 8% ] mi.ﬂ Ao B wl || A P01 | RACRE | TR R oLl _ﬂ-_
oF (b = | elim |wew EEE | M gk | puW (4w | eSCER | LW [ HRL | L8 Lo - O P T 11 ri
g (#rm— |atmE |amtL OB 1T | #7487 | W (een (T Lg% |0l (| &9 LR LR R B T
gt (# — | oWt |oow  food ol | ZETT | eETT |00t [ W [ WOCEE | AW | BAON || Ee N R | paWMD | e Tl _-._:E
el MY -k e (e &’ B [ WT |0t T [ MUk [ @kIE | WD (PR || ME W L | T AR
T 5 1 S T T T 1 2By | umtL | Ok e (1M | sEER | MWD [ eRug || e e | | ol | oded (TR T A
ppt [mg+ Jowr |oew Jee |ever (e (28 (o [wwe (o ey |mow jen fuY (mW wmie (e |l (o
ger |dar — el sy | e e (el |W (@me e v | éd'e (MWl | oot | MY | BELE | IR | OO0 By et
¥il g =— e |11 ! W | R | sLW | BEE [ RRRE (SRR (MWW @M (EYE | HLWE | ELW | BRI ol oeEl
L 0L = || YL o'y | o 'l LL'L A | 4 Il e | &Y a1 'L | EEW B | ELC | L el | Cadel
BR[O = [|eaw | REE |2y _.____.q Ml [ eEl [ wEw [eWr (R (&R | AT 0T (MR MR (& | oF ey TR
e | — llem lwwe | o Wee | ept |oecl [ | eee |otue |00t [ ogeL (et (ee [ 0AN | LEER | g M BLgr [TUiedl
e ew (mwo [ee |Ew (ET (et |wmes [E¥E (WS (@ | LW __:_. T K (G0 | W | M TR
g (ot + v | [ee (ew (eew e [wed e [eowr |9 (oot e |oet | obwm (evor awoe | betip [OER
B |[REEE || WEL (WY | | | & [ eEw ey | secos [9Re | DRNT ||&ETT ([ ERT WTET | EW | TR Ext |TTHE
MWL PERR - |l | ee || o gr | [swn [dew |ees | eves | my  |drwl [foen [ert | cewe | Lr'm | t0wa  (ErEn TRl
BoE fEwN - || pae e (e V0 O < T ™ N T R S B N e O P T T O peT | ERTRL [ WM 00TR gal |TTEE
e |(wWo+ ||vw (mie (oke jotw (@Rl {nn WL e e ey [OERl [eEe (w00 (o leEEL MR (R .
TN da | P AR [T S | PNt ey | oy ol g | aputay | no | ptyengy | epeag |y [T Sk | T s | TR T P AT | St

_ g | WD B o ......u::l H ___.l.._.q.._u__"__..._-.....-_-_n Cmpkaa
o e LR R R R I R Rl el el R it | wih
H g e . i Bk A Tl e B0 B3 o =i ELT S
SRERLUNTIH | ol reemidinly . — -
mrride |, W
.l.ﬁ.— .I. * bﬂ.ﬂ.ﬂrﬂﬁ“ﬁ foidFe ild salbdEdi®d Rk TAEIY N WEHETUIUEE pugemarEl dii sl

Inw

SNNUS JO BN Q@ O PP AN ST i Ad B3t DI 3t 10 13 NGy oS Wad SSaiiie paircy a3 (o AL0lEE (maaeyy 2yl



USEFUL FACTS ABOUT THE COUNTRIES
OF THE WORLD

NE of the most useful anmml
O volumes issued by the govern-
ment s the “Statistical Al-
stract of the Unitey] Stares,” which is
pablished by the U, S, Burean of
Statistics: The volume for 1906, pre-
pared by Hon, O, P. Agstin, Chief of the
Bureaun, has just been distributed and is
aptly described as 2 series of panoramic
views of comditions in the United States
froim 1800 to the presdnt tome o gred,
yopitdation, produciion; ommmerce, cirei-
ation, wealth, intercommumivation, pub-
[tcat” m, and education,
of solid fAgures supply much more of
actual information. both historical and as
ty the present conditions; than eould be
Maced 1 any other form in equvalent
Spe.

All kmds of puzeling  question: will
here find an answer, TFor instance, if the
manufacturer of boots amd shoes wants
to know the countries in which American
boots and shoes are being sold, and those
i whitch the mins are most tapid, he will
obtain the informuation from the abstract.
Similarly, any metclint who desires to
know the gquantity aml valoe imported or
exported of any given article or class oi
articles in which he deals, mav find not
only the values of the imports or exports
of the article in question, but the coun-
tries fromm which imported or to which
exported and the growth in trade with
that country vear by vear.

The American citizen who wants 10
kniow the sources froen which the larpe
and mapidly growing revenues  of the
Government are drawn and the p
for which they are expended, here finds
the detaled statement,

Through the courtesy of Mr Austin
‘geveral tables  ghowing  the  material
progress of our country since 1870 are
republished on the preceding pages,

The wealth of the United States, which

The 700 paces

AR

in 1850 was set down at 7 hillions of dol-
lars, 18 given at 107 billions 104, the
latest year for which fignres are avail-
able; and the per capita wealth, which
m 1850 was $307, was o 1004 51,300,
The puhlic debt, which in 186y was 20773
million dollars, Is tow but 464 millions,
and the per capita indebtedness which in
P8Oy was 570008 15 now but $11.46: while
the @il interest charge, which' was
then §4.12 per capita, is now but 28 cents
per eapitn.  The monev in ereunlation,
which m Boo was 26 million dollars. m
1850 278 millione; and in 1880 973 mil-
lions, was in 1006 2,736 millions : and the
per caplia cironlabon, which in 1800 was
5. and in 1850 512, was in 1000 S32323

Bank deposits, for which no record is
available earlier than in B2s, were in
that vear a trifle over 2 Willion dollars, in
1goo 74 billons, amd Gn 1906 121 bil-
homs.  [leposits n saviogs banks i 1820
amounted to |t]ililim|.n§rrlhu-.r, spenking
i roumd terms: b 1850 they had reached
43 miilions; in 1875 924 millions, in 1900
2 1/3 hillions, and n oo 34 bithons:
while the number of depasitors, which in
1820 wias only 8,618, in 1850 251,354,
in (875 2.350.804, and in 1000 6,107,083,
wis in 1000 8,027,192, or nearly a thou-
sanil times as many as 1820, while the
deposits were more than 3,00 times as
mich in 1000 as-m 1820,

Imiports of merchandise, which in 1800
amounted to Q1 million dollars. were in
1506 1,226 millions; while exports, which
in 1800 were 7L omillions, were in 1006
1,744 milliems. The per capita of m-
partations, which in W¥oo amounted to
$17.10, was in 10006 but $14.42, while the
per capita of exportations, which mn 1®oo
was 513,37, was in 1o S20.41,

In the great manufacturing indusiries
evidences of progress are equally appar-
ent. The page devoted to this subject
shows that the number of people em-
ploved in manufacturing has grown from
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less than 1 million 1 1850 to 534 millions
in 19035 the wages paid, from 237 mil-
lion dollars in lgﬂ (o 2,611 millions in
10905 ; and the *a_lur: of products, from i
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billion dollars 1n 1850 to nearly 15 hillions
LA L N

No nation in e history of the world
has a record comparabie with this.

FOUR PROMINENT GEOGRAPHERS

HE recent changes and promo-
tionis mm the U 5 Geological

survey mark - the ¢lose of one
period amd the entrance upon a new
phase of existence. By the election
af Mr Charles D. Waleort a8 See
retary of the Smithsonian Institution
the formwer [hrector of the Geologi-
cal Svrvey was promoted to the highest
scientific position in the eity of Washing-
ton. By the retirtement of Mo Waleott
from  the directorship, the Geological
sarvey amd the Reclamation Service last
their long-time leader, and these two or-
ganizations, connected throagh the indi-
vidwality of Mr Walcotr, were denimtely
separated,  The change was made quiet]
andl as a mmatter of evolution, Mr T. f
Newell, chief engineer of the H'EIIJE_TI'I.E."'
tion - Service, becoming the Director of
the organization, being succeeded by Mr
Arthur P, Davis, who now 1s chief engi-
1 Fay 2t 8

The directorship of the Geological
survey has been filled by the designation
of Mr George Oti= Smith, one “of the
vouriger geologists, who has shown un-
usual ability, not only in scientific work,
but in the tactful handling of business
affatrs. _ _

Mr Smith was born in 1871 in Maine,
and is a graduate of Colby College and of
Joltis Hopkins University, from which
he received the degree of Ph. 1. in IF-F'-'ﬁ
Dunng his comnnection with the L.
G—En:u]ﬂrgicai survey as a geologist for thl:
past ten vears, he has worked in Mich-
iran, Wazshnington, Utah, North Caroling,
the New England States, New Jersev,
and Pennsylvania. He is the author of
several geologie folins and monographs
published by the Survey and of numerous

_g‘ﬂ.!‘.il:ln

eontributions o technical journals, His
wark has been typical of the object for
which the L. §. Geological Survey is
rrintaimed, mmely, the II.]JJJ].I:-LEI:HJI'I of the
mehest scientific training o obtam re-
sults of practical value to the public

The lustory of the growth of the Ree-
famation  Service from the CGeologica
Survey 15 an tlustration of the develop-
ment Of scientife investigation into prac-
teal operation,  In the early eighties:
Major John W. Powell agitater  the
(uestion of a thorcugh scientific investi-
of the water resources of the
West, and in 1888 he, as Director of the
CGreological Survey, was mmthorized by
Congress 1o investizate the extent to
which the arid region might be reclamied
by irmpgaton. This work was earried
Ont E'n'EIEmELILEiIJJ:u?, under h'[._-- ||1'ir-|:1:th:|-]1,

through the topogrmaphic and  Hydro-
graphic  survevs of the Geological
SUrvey.

Upen the retirement of Major Powell
and the sunecession of Mr Waleott, this
wiirk was contintied with renewed vigor,
amd o farge anvumt of information was
collected as to the reservoir sites, the
catchment areas of streamis, and  the
amount of water which would be avail-
ahle for use at various points. Asa re
sult lurgely of tinsg careful scientific in-
vestigmtion, Congress in 1goz took up
and passed the so-called Newlands bill,
sething aside the proceeds from the dis-
posal of publie lands to the construction
of works of reclamation. The work was
prat i charge of the Secretary of the In-
terior, who matdrally turmed it over to the
Director of the Geologcal Survey, He
in turp intrusted it to the men who had
been making scientihe examingtiom and
studies through rmany vears. They con-
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tinued thesé studies, and out of them
developed definite plans for the construc-
tion of large works, and began the build-
ing of these with the funds furnished
through the terms of the reclamatton act,
There thus took place from 190z 4 rapid
change in character of the work, and the
researches of the Geological Survey be-
care almost overshadowed by the great
operations of the Reclamation Service.
The latter was at no time connected with
the Geological Survey, as such, but from
the fact that the Director of the Gealogi-
cal Survey was also the Director of the
Reclamation Service, the two bodies
have frequently  been  confused The
Reclamation Service was an offshoot
ar development of the Hwdrographic
Branch of the Geological Survey, the
principal men of that branch, Mr Newell
and Mr Davis, beeoming the leaders
the Reclamiation Service.

With the retirement of Mr Walcott
from the directorship, the connection,
which had been growing less and less,
was finally terminated on March g, 1907,
by the designation of Mr Newell as IDh-
rector.  With the expernience jrained
l.'hruuﬁh nearly five vears, the Reclama-
tion Service 15 mow in a condition to
stand alane.

The period of survey and examination
of the Reciamation Service has already
passed and the principal efforts are being
devoted to the construction of great

Tae NaTtionar Grocrargic MacazINE

warks. The third perind of its exist-
¢nce—that of operation and mainte-
nance—has already been entered upon,
and wiater 8 being diverted during 1oy
to about 200,000 acres of agricultural
land scattered throuphout the western
part of the United States. The expend-
itures have been made at the rate of one
milliom and a half dollars per month, and

in this regard the Reclamation Service
has reached amd passed the iod of
maximum activity, Hencefarth the ex-

penditures will decline somewhat, and it
15 expected that daring 1007 the total ex-
penditnre will be abiout $12,.000,000, and
tn 1008 about $7,000,000; so that by 1000
about 240000000, in roand noambers,
will have heen nvested in revenue-
producme works,

The:engineering features of the Recla-
mation Service have bedn placed unider
the charge of Mr Arthor F. Dawvis, who
was for many years the assistant chief
engineer and prncipal feld man in direct
contact with ‘all of the engineerin
features, The Director, Mr  Newell,
will grve his personal att=ntion to mat-
ters of general policy, cost of the works,
and especially to the problems of opera-
tiom and maintemince,  Upon this latter
deponids the foture suceess of the recla-
mation act, as it 15 essentin]l to obtain
from the completed worke the ecost of
construction. amd to mvest it agmin in
other larpe projects.

NOTES

A T a recent mecting of the Council

mander Robert E. Peary, U, 8. Navy,

of the Geographical Society of and Prof. William M. Davis. of Harvard

Faris, Mr Henry Gannett, Vice-President
of the National Geographic Society and
Chief Geographer of the United States
Geological  Survey, was  unanimously
elected an honorary corresponding mem-
ber. The Geographical Society of Paris
was founded in 1821 and is the oldest
geopraphical organieation in the world
It has hiteen honorary corresponding
members, among whom are included Dr
Nansen, Sir John Murray, Prof. Albrecht
Penck, and three Americans, Major Gen-
eral A. W, Greely, 1. 8, Army; Com-

Liniversity,

The July mumber of the Natioxar
GEOCRATHIC Macazing will coniin a
map of the North Polar regions in seven
colord, 1B x 18 inches, prepared by the
Editor, Gilbert H. G-isvenor. The map
will show all discoveries to date and will
CoIELiLm inserts of the Smith Sound
region; of Franz Josef Land, and of
spitztergen.  The number will also con
tain several articles summarizing recent
explorations in the Far North |
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