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THE BUREAU

HOW THE

OF

RICH FISHERIES OF THE UNITED STATES

FISHERIES™

ARE

FROTECTED AND NEW FISHING GROUNDS
DISCOVERED OR CREATED

By

De Barroxn Warxeny EvErmMAxN

ASSISTANT X CHARGE, Divisiox aF SCIENTIFIC INQUIRY, BrrEay O FISHERTES

N order that we muy nnderstand
clearly the purposes, scope, and

I methods of the Burean of Fish
ertes, 1t will be helpful to reenll brielly
the circnmstances leading vp to amd at-
tending its inception,  In 18570 commit-
tees of the legislatures of Massachusetis
and Rhode Island and the State Fish
Commissions of Connecticut, Vennmont,
and New Hampshire mace inguiries con-
cerning the reported decrease in Ltiieabun
danceof certainspecies ol important food-
fishes and the canse of the decrease, if
sppeh liad occurred.  The Masachtsetis
cottmittee found that there had betuno
real decresse.  The Khode sland com-
miittes, with practically the same evi-
dence, concluded that there liad been a
seriotts decresse, but weré not agreed os
tothe caise,  New Hampshire and Ver-
mont were stre thit the shad and salmon
fisheries were being depleted, and at-
tributed it to the use of traps m and
ahout the wouth of the Connmecticnt

Kiver. (onnectiont was willing to
abolish trape if Massachosetts would
pat in fishwavs at all the dams on the
Connectivut River in that State and if
New Hpmpshire and Vermont would
farmsh suthaent qoantities of salmon
and shad fry for restocking the niver
Vermont, New Hampshire, nmd Mossa-
chosetts fmled to keep the agreoment and
Connécticut soon hegan Heensing traps.

Sodiverse were Lhe opimionsex pressied
by different fishermen nand the concly:
sios reached by the different state com-
miittess that it hecame at once apparent
that the actual facts could be deter
miined only through very carefn] inves
tgation,

it view of these Tacts, 3t was thotight
that the condition of the fisheries shonld
recerve imvestigation by the federnl goy
erimment, and the following hill was in-
troduced in the Houpse of Represerita-
tives by the Hon, Henry L. Dawes: of
Mas==achu=etts

* At wdidress before the Nottonal Geographic Sociely Friday evening, Felruary 12, 190y
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" Wherens it 12 naserted that the miost valo.-
able foodl-fishies ol the coast amd the lukes of
the United States are rapudly diminisbing in
et bier, Lo e public Injury, mid so s mate.
rinlly Lo affert the interests of tegle aml onn-
mieree & Therefore,

vl i resol ot b ke Sesminfe and Honge of
Nepresentalives of dhe Unifed. Ntales !F e
it W Cemgreas aceemdded, That the President
he, and be herely -3, sutBorieed aml reguiced
to appolnt, by amd with the advice amld con
senh of the Senate, froul ssong. the oiinl off-
cerk aF pmploydés of the goemmmdnt, one por-
sob of proved sclentific and proctionl scquati-
ance with the Gihes of the eomsr, to b Con.
misoner of Tiwh amd Fislieries, to seryve with-
ol abilitiona] saldry.

MRNC, A And be i Fardher resedved, Thnt i
shall bo the duty of susl Commissioner 1o pros-
eoule inl'cﬂliﬁ‘:.tinm mined fnquiries on the st
ject, with view of isceriaining whether
any atiel what Hmmntion in the gumber af the
fooel-fizhes of the ooust ond the lakes of the
Undted States han token ploce ;a3 s, to
wht canses the sume b8 doe ; anid alse whether
any and what groteclive. prohititory, or pre.
cintionnry messores ahould be pdogried 1n the

weinises - and to report apon the same 1o
~ongress, "

This bill became a Inw Fehruary g,
1871, and Pressdent Grant appointed as

Commissioner of Fish and  Figheries
Professor Spencer F, Baird, then Assist-

ant Secretary of the Smithsonian Tusti-
tution. The pew position carried no
salory, but Professor Baird was willing
ta perform the duties of the new office,
in addition to those of Assistant Secre-
tary of the Smithsonian Tnstitution,
without additional salary,

Early in June, 1871, Professor Haind
established his headguarters at Woods
Hole, Massachusetts, this being in the
reirion whete the all decréase was
most clearly manifested, and entered
upon the investigations for which the
Compmission had been created.

The contradictory opinions developed
by the state inquiries regarding the
habits of our best kuown food-fishes
showed a1 once that the fishermen could
not be depended upon for accurate ob-
servations or expression of unbiased
opinion. It was necessary therefore that
the habits or life-histories of the impor-
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tant find- fishes should receive thorougl
study before  satisfactory eonclusions
conld be reached. With the able assisi-
ance of Dr Theadore Gill, 4 definite amd
comprebensive plan of inguiry was for-
mulated. Professor Haird's training as
a noturnlist, as well as his tastes, pave
him faith in the exact methods of scietce
in the investigation of all economic ques
tions ; aud it was the =cientific method
which charncterized the very first in
quiries undertaken by the Commission.
The methods to be pursued were those
of science, and the Fish Commission
therefore began its cireer as a «wlentific
brerreni.

It svon became evident that the fish:
éries had greatly deécrensed in value,
atd’ that destructive methods—ovet-
Ashing, the building of dams and ather
obstrichons in coastwise streams, and
the pollution of their waters by refnse
from sawmills and other manofacto.
ries—were among the mdst potent causes
which hid led to the decrense.

The only adeguote solntion of the
problem seetbed to be the establishment
of proper ishery regmlations based Lo
accurate knowledge of the habits of the
fishes, and the development of methods
of artificial propagation as applied to
those species in danger of most serions
depletion.  The initinl efforts of the
Commission were therefore directed,
first, townrd securing aceurate knowl-
edire of the habits, abundance, and dis-
tribution of the more important species
of food-fishes. aml, second, the devel.
apment of methods by means of which
these species might be propagated arti-
ficially.

This Bureau was established a< the
United States Commission of Fish and
Fislieties, and the chief of the Burean
was known as the Tnited States Com.
missioner of Fish and Fisheries. The
Commission remained as an unnttached
btirean, ot being placed in any Cabinet
department, until the establishiment of
the Department of Commerce and Labor,
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(g the st of Juiy, 19035, the Comimis
st was transferred to that department
and the name was changed to *° Burean
of Fishenes. Professor Baard served
as Commissioner from the organization
of the Coopmission unty s death, m
887, Dr (. Brown Goode wias then
appointed Commissioner, but agreed to

or FIsSErrRIES
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heert one of the okt energetic and ca-
pable asmistants in the Commission. He
served as Commmissioney until s death
in r8gs, when Capt. Johu J. Brce
17, 8. N., rotired, was appointed Com-
nu=ssioner. He served until Febraarcy
1808, when he was superseded by the
present Commissioner, Hon. George M

Dragging the Surface and Dip Nets from the /dafros

serve only until o salary could be at
tachedl to the position, as he preferred
to give his energles to the development
of the United States National M useni,
The Congress attached a-salary to the
Commussionership early in 13535, when
Iy Goode tesigned and Col. Marshll
MeDonald was appointed Connmnissioner
Colonel McDonald hod for many yesrs

Bowers, who has contimned the wise
and liberal policy 6f Baird and Mclon-
ald, and under his administration the
screntific and economic resulls are con-
stantly increasing. in importance and
valoe.

Although the Commission was orig-
inally established siwply to inguire into
the condition of the fisheries of the sea-
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coast and lakes, the matter of the actual
tnerease of the food-fishes by means of
artificial propagation was added in the
second year of iis existence, thus estab-
lishing a twofold function. The begin-
nmingsaf the Fish Commission were very
ml.'-:ieu'l;_ The appropriations made by
Congress were small tnamonnt, and the
personnel at first consisted of hut one
man, and he without salary,  But asthe
i partance and possibilities of the work
came 1o be more keenly inrEI:inu-L'l, the
scope of the Commission increased nnd
the work became differentinted into a
number of divisions.

PRESENT (RGANIZATION OF THE
HUREAL

For purposes of administration the
work of the Burean of Fisheries is con-
ducted by and through the following
nlﬁr:t:s. and divisions

Adwminiztration, consieting of the
LDIIIHIiE!iIJ!]I.‘:I soffice, thatof the Deputy
Commissioner, the chief clerk, engineer
and architect, Hhrary, dhhumm office,
and the necessary ¢lericnl Eurm:-

The duties of the Commissioner, as
chiel of the Bureay, have already heen
sufficiently defined.  Those of the Dep-
uty Commissoner, chicf clerk, and dis-
bursing officer are sufhciently defined
by the appellations. The engineey and
architect is charged with all matters
pertaining to planning and constructing
the vanons fish-cultoral stations,  This
inciades the selection of hatchery <ites
in 80 far as engineering prohlems are
coticerned, the designing amd construc-
ton of hatchery buildings, superintend-
ents’ residences, and al] other HCCeSSATY
buildings, the laving ont aid construe-
tion of the necessary ponds, fishways,
dams, and flumes. and all other matters
of construction, amd civil and mechan-
ical engineering,

2, DINVISION OF INQUIRY RESPECTING
FOODLFISIHTES

This division is nsually known as the
Division of Scientihe Inguire. The as-

‘sipge. These are the Afbafepes,
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sistant in charge ts charged with the ap-
portionment and direction of all the re-
search work of the Buresu.  He gives
consideration to the varous Hnes of soi-
entific investigation which are proposed
or which the Burenu might undertake,
determines or approves the methods and
means to beemploved, and recommends
them to the Commissioner, codrdinates
nﬂud -:llrtctsd all' resesirch work of the

nreat, and eximines all of in-

vestigations, whether i:nrrl-m;ts by the
regular staff or by eniployeés wlecter]

wirily for special inquiries.

To this division belong all vestigs-
tons and resenrches pertaining to the
physical and chemical charncteristics of
the waters of the United States, includ-
ing the seas os well as the lakes, rivers,
amd smnller streams, in so far as these
are factors o determining the charmeter
of aguatic life; the life histories, habits,
food, enemies, abundance, and distritng-
tion of food-fishes and other aguatic
ammals and of aguatic plants, whether
of the lnkes and rivers or of the seas
It makes inguiries into the canses of
decrease of food-fishes, wherever foomd,
studies the various species aud the va-
rlous regions in the interests of fish-
culture, makes the biological investiga-
thions nevessary for the proper selection
of =ites for fsh-cultural stations, and
investigntes the fishing grounds of the
Atlantic, Gulf, and Pacific coasts, au
well n= those of the mterior waters and
our mland possessions, in the interests of
fish-cultore and the commercial fish-
ETIES:

A few of the more impartant lines of
ingquiry may be mentioned in detail

L. O the Cinasts aned the High Neas—
Besides s nioiber of smaller vessels such
asthe flwcswing . Madarope, dnd Werpan-
ser, the Bureau has 3 vessels of larger
Fish
Fflask, amd Crrmepis.

The Affafres 15 an iron twin-sstew

steamer 234 feel long, 27 feet 6 inches

benm, and 1,074 tons displacement. She
was built at Wilmineton, Delawnare. nt
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a cost of 100,800, ncluding outfit and
special equipment.  She was launched
Auenst 19, 1882, and went mto oot
mission November 11 following, with
Lieutennnt (now Comtmander, U. 5. N,
retired] 2 L. Tamer as commanding
officer. Captatn Tanner had superin-
tended the construction of the vessel and
was its able and efhcient commander for
pearly 12 years.  To Captain Tanner
miore than to any other one man is due
the credit for the great =cientific and
ceotjomic results of the iovestigations
mide by the diagfross.

The Aibafress was built expressly lor
e in investigating questions conmected

Picture of the Flighest Monutain in the
Waorld Set in the (rentest
Ccean Depth

14 AL Everest « ogo02 feet | wore set down i
the Nern Déep (31,604 feeth Dhidre wouli] still be
near by omehadf mitle of waler m oy 11s sumrnad

with the high seas; such as ocean tem-
peratures, densities, depths, currents,
character of hottom and distribution of
life; the movements of pelagic and anmd-
romous fishes as well as others which
go it schools: the loeation, extent, pnd
charncter of off shore fishing banks ; for
all these matters have beanng upon the
commercial hsheries

The vessel isadmiribly adapted tothe
purposes for which she was designéd
There are comfortable rooms for the

lt_j:;

paturalists and other members of the
civilion staff, and 2 labomtories well
equipped with reagents, preservatives,
amd appropriate scientihc  Higrnture,
where t{u: callections may he cared for
and scientific stiwiies carmied om.  The
vesse] is electric- lghted thronghout,
has distilling aud cold storage plants,
phiotographic dark-room, search-light,
and spectal search lights for submarine
nse, which the Afafroos was the irst to
use.  The Afbafnass was the first vessel
ever Luilt expressly for scientific work
alone hiologic lines:on the high seas,
and 15 certainly the best equipped ves
sel fu the world for that piurpose.  She
s officered and manned from the United
States Navy, but has o clvillan staff
consisting of a chiel naturalist, an as-
sistant anturalist, a fishery expert, pho
toprapher, and, on spedinl eruises, ¢x-
perts in hydrography, thalassography,
dnid other lines

The .Afhifross hos been principally
engngel in developing the resources
naturplly existing along our coasts, and
the fishimg prounds which are unknown
or little ktown to our hsbermen. In
doing this the bottom over very wide
arens it be examined with great
detail.  Lines of soundings must be run
4t closeintervals to determine the depth;
samples of the bottom must be secured,
uud temperatiure and density obsgrva
tions made ! aod the dredge, beam-tawl,
and tengle nsed to determine the char-
acter and abundance of the hshes and
other life forms.

It is impracticable o énumerate in
this connection the vorions investign
tions wpot which the o ibndross has been
engnpeed, During the bve years [ 1582 Lo
1847) when she ‘was on the Atlantic
const she conducted important inguities
along the entire length of the const from
Maine to Floruda, it the Cartibean Sea
Guif of Mexicn, off Newfonodinmd md
Nova Scotia, and in the Bahamas,

In November, 1857, she left Hampion
Roade for the Pacific, where she hins eves
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WHIEVEMIENTS OF THI
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orine tlie sixteen veors that the
I wiistl 11 the FPacihic siie fas
netively encagedl 11 HiEyaieigdihil

ns |
vark s the available funds would pes
mit. Among the most aotuble mvestl
sations may be midntioned the deselop
e nt of important Ashing grounds in e
Gull of Colifornia, on the coast of Cals-
furtia off San Diego, Santa Barbara, and
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 Tie discny

off the

San Froopciseo, also
Fueca piid Vaneonver 1=
ery amnd development of rich cod and
halibut grounds in the northern Pactis
nted Bering Sea: the study of the salmon
fisheries of Alaskna the fishes am
other aquatic resonrees of the Hawanan
Islands. From i8g1 to Jie WHs
enpaped for o portion of each year in
investisaliions i connection with the
varions fur séal commissions,  Ioo th
winter of and "g2 she made, under
the direction ol Seeretary
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andd 100 the Aibafras was put under the
direction of Professor Alexander Agas-
siz, who carried un very extensive inves-
tigationsoff the Pacific coasts of Mexico,
Centrnl Anmterica, and South America,
about the Galopagos Islamnds, and 10 the
South Pacific.  During last suimer anid
fall she was placed in charge of the
Alnskn Salmon Commission for the
stiudy of the Alnska salmon fisheries;
and now she 18 just entering on & com-
Erﬂw,mﬁﬂ- and thorough physical and

jologtenl survey of San Diego and Mou-
terey bavs.

THHE GREATEST DEPTHS WHERE LIFE
HAS BEES FOUND

While ecarrving on her work the
Afdetross hins mode more than 10,000
sonndings, and more than §.000 dredg-
ings, and has bronght up from the bot.
tom of the sen hundreds of tons of
fishes and other animals and mud.

The greatest depth from which the
Athatfross has secured any life was 4,173
fathoms,  This wasin the South Pacilic
hetween Tonga and Ellice Islands. The
dredire brought up silicious sponges,
radiolariaus, and brown volcanic mud.
The greatest depth from which she has
‘brought up fishes 15 2,049 fathoms, or
abont 315 miles, Thiswis in the ¢dge
of the Guif Strenm off the coast of Vir-
ginin. The deepest sounding ever made
he the Jfafrosi was at Station 4010,
near Crieam, where the enormons depth
af 4813 fathoms, or nearly 5% miles,
was foumd,

The deepest sounding ever mare by
any vessel was by the 17, 8, 8. Nero
while on the Honolulw-Montla cablesur-
vey, with apparatis horrowed from the
Aldedross, ‘Whent near Guam the Neérw
got 5,260 fathoms, or 31,614 feet, only
6t feet less than 6 miles. 1f Mount
FEverest, the hirhest mountain o éarth,
were =t down m this hole, it would
have above its summit a depth of 2,652
fest. 'or nearly halfl a mile of water.

The deep-sea collections of the /-

Jrvgs - From
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time to time have beeu
nssigmred to specinlists throughont the
world for study and report. They ave
been mnrvelonsly rich ia new and inter-
esting species.  About 100 new genera
amd more than 2500 new 5 hmve
been | bassd . on the collections of the
Albatress, The results of the investi-
gatious of the AMfrons ave been puly
fished it more that 275 separate articles
and reports wliich have appeared chiefly
in the publications of the United States
Fish Commission. the United States
National Museum, amd the Musenm of
Comparative Zoology.

The Fisk Hawk, pnother steamer be-
longing to the Bureau, was built in
880, This I8 a vessel of 483 tons
1561: feet long over all, 27 feet beam,
and wps eonstructed expressly for the
Fish Commissioh '* to serve as a flont:
ing hatching-house for the production
al shad, herring, striped bass, ete., and
capable of being moved to any place
where the breeding fisl can be found,”
The Fish Huwk is alsoequipped for cod
andl mackerel hatching and for scientific
investigation in the hays and sounds
and other coastal waters.  BHyery spring
she is engaged in hatching shad and
olher species on the Atlantic coast at
varions stations from Florida to Mame
Besides this she has doope a vayt amoutit
of dredeing in connection with the snt-
vey and study of the oyster beds and
fishing grounds of the Atlantic and
Gulf cossts,  In the wiiter of 1895 amd
‘ag the Figh Aok made an investiga-
tion of the aguatic resonrces of Porto
Rico which wvielded wvery imporiant
economic and scientific results.

The (framegen, the third of the larger
vessels of the Burenw, was built i
1880, This is a two-masted schooner,
go feet lopg over all, 22 feet 2 inches
heam, omd 53; 3 tons displacement. The
Corampas was constructed for a number
of purposes. Being buoilt with a live-
well, fishes amd other marine animals
¢an be bronght to the hatching or the
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i"'n".'['ll'-'-i-ﬂin'. Blubber from a Wiile Beached an Lalitornma Uogast

I'his and the followang views fllostrats
mdiEstryes whicl are being stindisd v tie
Printyirts e papres Poj, 1% Bl
Mrowkoets b3 Arts anil [nidustries

iclogicnl statwons, thus affording an
pportiunity to study thelr habits and
==."="'_']L|E."2|JE'I- it The vessel hus also besn
nsefnf m twfina varions fisHing gear,
stich as the Deam-trawl, in o commer
clal way, i a'I.J“II'-'I-]I.'.'_'. the schools of
ishes ond developing off shore fishing
g g PR RATH B - :

> Imvealipation of fulerior [Fafer
Une of the prinoipal hues of work earried
on by the IDnvision of Scientific Inquiny
= =~.1.=.l-|3. of the rvers and lakes of the
Linited with referenice o the
plivsical and hiological churacteristics
of ench.

Very early in the history of the Fish
Commission 1t became the cyustom of
senators and Representafives to sk
the Commissioner to have plants of fish
madle m their stute or district. The
reqiest was usially for a certain species
{ fish to he planted in o certain named
stream or  lake, The reguests were
vways grunted if possible, notwith-

standing the fact that little or no M

|
atales

[iflerent phases of th
Hirresiin «of
i e Iromm Cliavles B, Sevenssa's aodmitabhlie T,

witiemieen Gshioy aold odl
The slnsteation prel thi 11l
'1||';liJ'I|lI

Finhwrrien

formution was at hand or dould be s
plied as to the fitness of the stream o
lake for the particnlar species which it
wias proposed 1o introduce,  Later it
became evidept ithat thonsands of fish
had been planted in waters to which
they ware not ot all suited anid in which
they would never have been planted i
the character of the water had been
known.

|1 arder that the fish-coltural work
of the Commission be more ef-
tective, the Division of Scientific Tuquis
then under the able direction of Mr
Richard Rathbun, now Assistant Secri
tary of the Smithsonion Institation
undlertook to supply as rapiilly as s
aihle accurate ktionw e 1'|l' cOnCerIting
the vamous lakes nand river eesins of
the [Miited Siates

During the last twelve voors parties
from the Thvesion of Scientific Inguiss
have been in the field, usually only for
a bpriel period each summer. but often
for longer periods.  These partics
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pathered data for each stream exaim-
ined upon the following points: Clar-
acter of the country through which 1t
flows, volirme of water which it ¢arries,
goneral character of the water as to
clearness, purity, and temperature; the
species of fishes, mollusks, repliles, ba
trachians, and other animals nhatiting
thie stream or found abotut it. ami the
abundance, distnbution, ond hoabits of
each ; alsothe species of nquatic plonts,
their distribution, abundance, and ther
relation to the fishes of the same wilers.

The primary and jmmediate objects
of these investizations are to determine
whnt species of fishes each stream al
ready contains, what are the comditions
fuvorabletotheir well-being, andwhetlier
the conditions, physical and hiological,
are fayvomable for the mtroduction of
other species, Tnvestigations of this
kind have been carried on in abont
twenty differént  states—Maine, Ver-
mont, New York, West Virginia, In-
dinna, Texas; lown, Minnesota, Sotith
Dakota. North Dakota, Wyoning, Morn-
taua, [daho, Washington, Oregon, Cali
fornia, Florida, Tennessee, and Nebiraska
As many of these investigations were
mude in Tes to resolutions of Con-
press calling upon the Bureaty 1o deter-
mine the desiratnlity of establishing fish-
cnltural stations in certain states; 1t can
be seent that a wide aren had to be cov-
ered, ot that the investigations were
necessarily hurried and incomplete.  Ulg-
casionally, however, it has been possible

ta confine the abservations for o longer

period of time to o Hmited arven, and
more thorough work has resulted.

Not until 18090, however, wasany such
work undertaken nuder really favorable
copditions.  The Commissoner desirad
o secure kuowledge regarding the ecol-
ogy of the great multitude of small gla-
cinl lakes of the northernstates.  Ttwas
therefore decided to selecta suitahle lake
and make such a study of it as wonld
serve o5 a model for the investigntion of
all similar lakes, Lake Maxinkuckee,
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in northern Indiand, was knowi 1o meet
all the requirements exceptionally well
antd it was selected.

There is not space to give n deta]
the outline of the juvestigations carried
om at this lake. It must sniffice w say
tlhat the loke wos studied olong muany
lines. A thorough physical survey was
msde and a very accurate wap pre-
pared. Thowsands of soundings were
taken and the hydrography of the Inke
carcfully studied. Temperatisre olser-
vations were made and the chemical
and plivsioal chamacteristics of the water
determingd. The species of fishes, other
animals, ond pinnots i the lake were cata-
Jopned and cirefnl studiesof their habits,
relations and interrelations were carried
on for one entite vear, especial atlen-
tion heing paid to the food, enemies, nnd
breeding hobits of the food-fishes. More
i= now known af this Inke, perhaps, than
of fny other luke in Amerieca, and more
lins been learned of the habits of the
spectes inhabiting it than we koow for
any other region.

5. Evperimenty fn Chyter Cullire.—
Another investipation which this Bureau
i= tiow condoetig aud which promises
very preat ecoflomic results pertams to
the artificial feeding of oysters,

It has been obsprved that oysters
grow mticl more slowly on some beds
than on others; that in certain places
they fail to fatten. ‘These places were
usttally on overcrowded heds, ad some-
thmes good results could be secured by
transplanting or thinning out.  Quali-
tative amd qonantitative study of the
dintoms (which constitite the food of
pysters) on beds where the oysters fat-
tenn well, and on other beds where thew
fatten poorly, showed that the number
of distoms per Hter of water was very
miach greater in the former than in the
Intter.

It was therefore believerd that if the
supply of distoms cottld be increased
on the unproductive beds the oysters on
thems wonld grow and fatten. Experi-
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mangurated at Ioynnhaven, Va., imder
the mmediate direction of T H. F
Moore, of Bureau. A amall cove
was stlected where the bottom and the
sattnity of the water were favirahle

bt where dintans were searioe ot

nercial fertilizers of certam kinds were
nsed to furnish food forthediatoms and
it was very soon found that the lottes
greatly increased in abundance, gud lean
oyeters translerred to this cove fattened
Detatls of the

not be elven here, bot it s believied that
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the cxperiments will demonstrate the
enitire  practicability of the artihcial
feeding and fattening of Oysters on a
-.l'l'II!I'I'I.‘I'ﬁ.'Flll hﬂ.:li.!"-.

1, Hrperiments th Sponge Crilnre,—
Still another imteresting investigation
now being earried onin Florida hoas for
its object the discovery mnd develop

2035

amall hits, placed at close mtervals
along the wire, saon heal apd form an
organic attachment to it, aml very soon
]Jr.*j_;i.n LD FTOW, [t 15 100 so0n Lo pe-
dict just what the resnlts wall be, bt
the indications are so far veryv encour
ging, and it is believed that the tuoe
= pot far distant when the sponge fish-

N

I

Spongers at Work

The only apparaties nsed m The spotipie ik, @ thresstoothed curvell hook attached to proles
of varving lengths, neconbing o the depth o water inwhwh the sponger 13 otk anil -t

spanpe jf lass
s bt aturted

ment of methods by which the valuahle
sheepswool sponge may be ciltivated
artificially.

The method which promises the most
satisfactory results is that of using cut-
tings. large shespswool spouges are
cut into small pieces, which are fast-
ened to an insnlated wire fixed in the
water, so that the sponges are supported
a few inches above the bhottom. These

et Cormon waler ocket with the hottom koocked oo i o D of i o :p.:[-h:-
T atter bs vsev) for seetnse Bebow the sprfoce when the water da disturbed by ripples

eries of Florida will be vastly incrensed
in productivensss and value.

Another class of studies carried on
by the division pertaing to the parasitic
enemies and diseases of fishes. These
studies are in chargeof Mo M. C. Marsh
pathologist of the Bureau.  Knowledge
of what are the principal diseases which
attack our food-hshes, what the canses
are, gnd how the attacks may be pre-
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vetited or cured will greatly increase
the efficiency of fish-culture.

5. Dinlogical Stations.—For the study
of scientific and economic probiems con-
nected withaguatic life, the Bureanmain-
tains, besides the laboratories at the
central station here in Washington, two
seaside biological stations—one at Woods
Haole, Mass | the other at Beaufort, N. C.
These stations are well equipped with
aguarinms, ‘microscopes, ents, and
specinl appamtuos, and mvestigators gre
invited to come and make use of the
superior facilities offered for the study
of marine life.

6. Pacific Salmon,—Among the most
fmportant investigations now being con-
docted by the Burean are those -
ing ta the life histories and propagation
of the Pacific salmon, On our Pacific
coast and in Alaska are found five spe-
cies of salmon, These salmon spend
most of their life in the sea, coming into
freshwnter streams and lakes only at
spawning time, After spawning once
they all die; both the males and females,
none ever spawning a second time and
nopne ever returning to the sen. This
is trne of ecach of the five species of
Pacific salmon.

The Burean has been propagating
the Chincok and Blueback salmon for
several vears, and the efficiency of the
work has recently been greatly increased
as o result of Investigations made by
Mr Cloudsley Rutter, whose untimely
death a few weeks ago is n severe loss
to the Bureay and to science,

=, Velunteer Assistants.—AS a resitlt of
the investigntions carried on by this di-
vision, the Burean is now in possession
of a vast amount of information regard-
ing many of our rivers and lakes, but
in only a few cases can this knowledge
be regarded as sufficiently fulll. The
survey is now well systematized, and it
i5 hoped it may be carried on after n
definite ~which contemplates n
thorough study of all the important
streams and lakes in the United States.
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Althongh but few of our waters have
as yer been studied even with approxi-
mate thoroughness, nevertheless the in-
habitants of the stremwms and lakes of
the United States, particularly the fishes
ke better koown than those in any other
conntry,

In the conduct of its stientific inves-
tigations the Bureau has been fortunate
in having the volunteer assistunce of
many of the most active and most dis-
tinguished roologists in Amenca, among
whom may be mentioned Jordan, Agas-
iz, Gill, Forbes, Gilbert, Jenkins,
Bumpus, Linton, Meek, and many
others.  These men have been glad to
give their services, without any salary,
to the Burean for special investigations,
their anly desire bemg the advancement
of knowledge in those hranches of zo-
ological selence in which they are inter-
ested.

3 DIVISION OF FISH CULTURE

This rinut division has charge of
all the fish-cultural operations of the Bu-
rean. Theassistant in charge has gen-
eral direction of all hatching, rearing,
and distributing stutions and operations,
and of all the ratlway cars, lounches, anid
gther vessels of the Burean while en-
gaged in hutching and distributing fishes
nnd their eggs

The first fish-cnltumal stations were
mere makeshift affnirs, with temporary
builditngs and moderate equipment, per-
mitting change from place to place as
oocasion required. Later, ns the ad-
vantages and disadvantpges of different
places camit to be understood, permunent
stations were established] and the equip-
ment improved, lLater still, Congress
hegan making appropriations for hatch-
eries to be located it certuin specified
states. The number has increased mp-
ydly, until now the fish-cultural opera-
tions of the Bureau are carried on at 46
different stations, which are well distrib.
uted over the United States, Thereare
stationsin New England for the hatching
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of Atlantic salmon, Sebago sahmon, trout,
coddfish, flounders, and lobsters - on the
(srent Lakes for whitefish, loketrout, and
wall-eved pike; on the rivers of the Mid-
dle and South Atlantic States for shad:
in the central and o Mississippi Val-
ley for trout and black bass: in the Gulf
States for black bass and other pond
cies; at Bozeman, Montana, for graviing
and varions Salmonile, and on the Pa-
cific coast for the Chinook and sockeyve
sulmon and the sevihead tront.

The total number of specivs of fishes
and other aquatic animals that are or
have been propagated by the Bureau
exceeds 100, With few exceptions,

these are all exclusively American spe-

cies, and the methods for their artificial
propagntion have been developed wholly
s this country,

The output of the hatcheries has in-
creased enormonsly, especially during
the last six years. We no longer speak
of hatching thousands of fry, but of
millions and hundreds of millions, The
number of eggs, fry, fingerlings, and
adult fish distributed by the Boreay in
1902 aggregated one and one-half bill-
1onis,

In distributing this enormons outpnt
the Bureau emplovs five cars, each built
especially for this business snd owned
hy the Burean. Each of these cors
15 i charge of a car captain, who has
the necessary assistants. Kach car is
equipped with tanks, in which the fish
are carried, facilities for aémting the
water and for keeping the water pure
and eool. There 15 a small engine in
each, adequate cooking facilities, sleep-
ing berths like the upper berths in the
standard Pallman, an office for the
captain, These cars are kept almost
constantly emploved, and travel all
over the United States.

EXCELLENT RESULTS OF ARTIFICIAL
PFROFAGATION

The good resulis of the artificial prop-
agation of food and game fishes by the

Tue Narionar GrograrHic MAGAZINE

federal government are no longer ques-
tioned by ony one who s at all mformed
regarding such matters, Equully good
results have not been obtained with all
the =pecies handled. That wonld be
entirely too much to expect. With
some species, &8s the sturgeon, the re
sults 50 far are very unsatisfactory.
With the Atlantic salmon we do not
know whether the supply has bheen in-
creased by artificial propagation or not,
but with practically all the other species
now propagated it is certain that excel-
lent results have been secoured. It is
certaim that the shad, whitefish, lake
trout, and pike perch fisheries, each of
vust importance, have not only been
saved from entire depletion, but that
they have bheen maintained, chiefly
through artificial propagation, at a high
degree of productiveness, ‘That these
fisheries are industries today, valoed at
nearly §3,000,000 antoally, is due en-
tirely to artificial propagation by the
Burenn of Fisheries,

Important food- and game-fishes are
now found in shundance in watems of
the Linited States where they did not
exist until planted there by the Burean
of Fisheries, Many examples might be
ated, but a8 few will suffice.

Yelioestone Park.—Originally. the ma-
jority of the lakes amnd streams of Vel
lowstone Park were entirely without fish
of any kind. It 1589 the government
began moking plants of various species
of trout in the different barren waters -
now trout are abundant in all these
waters, and there are practically no re-
strictions on angling,

Lake Superivr. —The steelhead trout,
native only to owur Pacific coast, has
been introduoced into streams tributary
to: Lake Superior. It has done well,
and now thousands of dollars are spent
in that region every vear hy anglers
who go there to fish for steelhead trout,

The range of the black bass, vellow
perch, erappie, brook trout, rainbow
trout, Sebago salmon, cutthroat trout,
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and many other species has been greatly
extended, and commercial fishing, as
well as very attractive angling for these
species, is now found in many regions
where none was previously known,
Highty per cent of the catch of commer-
cial fishes in Colorndo consists of intro-
duced species.

The Carp—This fish was introduced
it this country in the early years of
the Comiission. 1t found a congenial
hame in our more sluggish waters, 15
pnow an abundant fish i many parls
of the country, nmd is the olyject of an
important fishery. The catch lnst year
amounted to 17,160,873 pounds, valued
at 407,633, an amount nearly equal to
the total appropriation for carrying on
the wark of the Burean of Fisheries {or
the eurrent vest. A fishery which adds
annually that amount of food-stuil to
the supply and puts half a million dol-
lars into the pockets of the fishermen
is not to be ignored.

The fact that the introduction of the
carp into this country has been severely
criticised by anglers and others is of
little moment. Not one of the eriti-
cisms of the carp has been proved and
the majority of them have been shown
to be without sny basis in fact. The
most persistently reiterated charge 15
that the carp eats the eggs and fry of
the bass and other better fish. A suff.
cient repliv to this i the fact that in the
Tllinois River, where the carp is more
abundant than in any other American
river. the black bass is now actually
more abundant than it was ever known
1o be before the introduction of the carp,
Instead of the carp feeding upon the
bass, they furnish food to the bass
The carp brings more money to the
fishermen of [linois than all other Gshes
of the state combined.

Shad and Striped Bags.—A few years
ago these two {ood-fishes were iutro.
duced into Pacific coast waters where
neither was previously found, Both
species thrived well, and now the catch
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on the coasts of Califorma, Oregou,
and Washington amounts antiually to
more than 2,500,000 pounds, valued at
nearly &78,000. This is an absolute
demonstration of the value of artificial
propagation, for it is certain that every
ahad and every stripeidl bass on the Pa-
cific const are descendants of fish planted
there.

That proportionately greater results
have followed the propagation of these
species on the Atluntic coast is oot
questioned by any one familinr with the
shad and striped bass fisheries.

Pavific Sadmon Fiskeries,—The salmon
fisheries of the Columbin and Sacra-
mento rivers have not only beett saved
by artificial propagation from absalote
ruin, but have been built up to propor-
tions never known before the days of
artificial hatching, This fact 15 admit-
ted by every cannery man and intelli-
gent fisherman on those rivers.  Those
familiar with the Sacramento say that
the ‘tun in 1go3 was three times as
great as ever heforz known; and the
oldest and most intelligent men on the
Columbia say that the run in that gredt
river during the season just past was
the greatest they ever saw. Govern-
ment hatcheries on these two rivers for
several years have been torning out
many millions of fry in their waters.

The condition of the salmon fisheries
of Puget Sound, Fraser River, and
Alaska is in marked contrast. Little
attention has been given to artificial
propagation of salmon on Puget Sound,
the Fraser River, or in Alaska, regions
in which the salmon tisheries have been
prosecnted no more assiduonsly than on
the Columhbia and Sacramento., The
catch in Alaskn has been kept up only
through more persistent fishing and by
utiliring the mferior species not pre-
viously considered fit to can.  The sea-
son of rgoz on Fraser River and Puget
Sound was the poorest in the history of
the salmon fishery of that region. That
the run of salmon has greatly increased
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whetever attention has been given to
artificinl propagation and that it has
greatly decreased in all other pluces are
very significant facts, which establish
bevond guestion the value of artifieial
propagation,

j. DIVISION OF STATISTICS ANT
METHODS OF THE FISHERIES

The DNvision of Statistics and Meth-
ofls of the Fisheries i5 usunlly known as
the Division of Fisheries, Thisdivision
has to dowith the commercial fisheries.
both of the seas and the inland waters
i their statistical and economic rela-
tions, the apparatusaml methods of the
hehernes, the methods of ntilizing fishery
produets, the methods and conditions of
the wholesile and retail trade in these
products, the eflects of fisherv legisla-
tion and international fshery regula-
tions, and ways and means by whicl
the demand for aguatic products may be
inerensed and the domestic and foreign
market extended. In brief, this divis-
ton has gs its function the consideration
of nll the resources of the rivers and
Inkes and' of the seas in all their eco-
nomic relations

The division acts as a birest of in-
formation in the interests of the fisher-

men by acquainting the fshermen of
ane region with the improved apparatus
and improved methods in nse y other
regions.  Io this manner the adoption
of muxlern geuar and methods is enconr-
agedd and the use of antiquated, de-
sirnctive; or unlawiul apparatus and
methods 15 discourngerd

#5 has been well stated by Mr Charles
H. Stevenson, of this division, the find-
ing of the Halifax Convention of 1877,
wherehy our government was made to
PAY 33, 500,000 to Canada on account of
certain fshing privileges granted by the
Treaty of Washington, *‘emphnsized
the necessity of having at hand accurate
and comprebensive statistics of the fish-
eries and the impossibility of judicions
legislation without them. ' Itisclaimed
by those in position Liest to know the
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facts that snch an award would never
have been made if our government had
been in ion of complete and ac-
éurate statistics of the fisheries involved;
4110h as the Hurean now possesses,

THE ENORMOUS VALUE OF THE
ITNITED STATES FISHERIES

The vast amount of nutritions, whaole-
some, and delicions food-stufl resulting
from the fisheries of the United States is
not genernlly realized. Some conception
of it may be had from an examination of
the diagrams here shown.

The total catch of food-fishes in the
United States and Alaska, as shown
by the lnst canvass, was 1,733,314.324
poutids, valued at $45,3531.105.
number of men employed wns 214,056
amcd the capital invested was §72, 261,646,
The saltmon pack of Puget Sound alone
in 1901 exceeded fourand one-half mil-
lions of dollars, an amotmt more than
four times us great as the entire silver
output of the whaole region drained by
the Colmbia River. The salmon out-
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put of Alaska for 1go3 is valued at
$ 10,000,000, which exceeds by maore
than two and one-half million dollars the
amount which Alnska cost us; and if we
add to the saimon the value of the cod,
halibut, and other fisheries of Aluska,
the total greatly exceeds all the other
resonrces of Alaska combined.

In the early history of our country,
when population was sparse, unnided
nature could be depended upon to fur-
nish much of the food which man
needed, whether fruit, fish, fesh, or
fowl Deer and many other game ani-
mals were found in abundance both in
the forests and on the plains. Game
birds, including the wild turkey, grouse,
quail, passenger pigeon, and many spe-
cies of water Tow] existed ineven greater
sbundance. Edible wild fruitsand ber-
ries were found in great profusion, while
the waters of the coasts, streams, and
inlnnd lakes teemed with delicions food-
fishes of many kinds. The ploneers
were literally able to live upon the nat-
ural productsof the country. Buot popu-
lation has wvastly increased und, pars
passu, the natural products of the coun-
try have decrensed.  Many of them have
become extinet or tically so. We
can no longer live upon the wild pro-
ducts of the country, In place of native

birds we munst now depend npon
the ctltivated turkey and other domesti-
cated fowl, In place of the vanishing
game animals of forest and plain we now
have vast numbers of cattle, sheep, and
other dotmesticated animals.  Tosupply
the world's demand for food, fruits and
grains, fowls and mammals must be cul-
tivated: unaided npature can furnish but
a mere trifie of the amount reguired
The resources of the sea and of the in-
land ‘waters have not heen so easily ex-
hausted as those of the land. Aquatic
animals were probably not only niore
abundant, but they were more difbcult
to get at, and it was more difficult for
man to interfere with the conditions
under which they live; but, though
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longer delayved  depletion was inevitable,
Population is increasing rapidly, and the
demand for sea-food is increasing even
at a greater ratio.

As a result of improved methods of
canning, salting, smoking, freezing, or
otherwize ing, not only are the
well-known food-fishes put upon the
market in many pew and -attractive
forms, thus greatly inereading the de-
mand for them, but methods for the
utilization of species hitherto regarded
as useless are being discoversd every
VEUT.

WILL OIDR FISHING GROUNDS BECOME
EXHAUSTED?

The marvelous increase in the faeili-
ties for distribotion has widensd the
field and enormously increased the de-
mand for the food products of the sea.
Fresh owsters, clams, lobsters, shad,
rockfish, and miuckere] from the Atlantic
coust ; oysters, crabs, shrimps, and red
snnppers from the Gulf coast : and lake
trout, pike perch, and whitefish from
the Girent Lakes, now find their wav
daily in their season into every siate
amd termitory of the Union @ while the
Pacific coast and Alaska send fresh
halibut, steelhead trout, and royal Chi-
nook salmoen all ever the United States
and to Europe, the fish reaching their
destination as fresh and sweet as when

Vice-Admiral Makarolf, whose trogic
death on April 13 is much deplored,
during recent years wis one of the
most promunent figures in the geo-
graphic world. His plan for reaching
or getting pear to the North Pole by
means of lus ice-hreaker Vermak was
original, and while the one test given
was nnsuecessinl, the plan was not dis-
proved. A summer’s experience with
the polar pack iu 1gor showed that the
vessel comld crush a way successfnlly
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taken from the Columbia or the iew
waters of Alnska.

To expect unaided Nature 1o keep

ce with this ever-ipcreasing demanid
or aquatic products is as unreasonable
a4 it wonld be to ex the uncultivated
land to meet the demand for grains and
fruits and the butcher's food.

Cultivation of the coastal and interior
waters is as possible and imperative as
is cultivation of the land, and promises
quite as rich retorns.  An acre of water
can be matde even more productive than
on acre of land. On land, the producing
area isasurface, but the total producing
area of a body of water is many times
the superficial area of its bottom. Ihr
Brooks of Johns Hopkins University,
whom no one wonld ever charge with
being a dreamer, says that the time will
surely come when the ovster harvest of
Chesapeske Bay each year will be fully -
equal to the total harvest of the last
50 YEATE.

Owvster culture and fish enlture are
still in their infancy, and I am con-
vinced that the time is not far diztant
wien, through fish-oultural operations,
the annual cateh of each of many of our
importaut food-fishes, particularly the
sond oo the Atlantic coast and the
salmon on the Pacific coast and in
Alaska, will be muny times grester
than it has been in the poast,

through one-vear-old ice, but that it
wis helpless agninst older and thicker
floes. The test showed that vessels of
the ¥ermak type would be extremely
nseful in helping to explore the Arctic
coast of Asin. It has also made many
believe that while the 1y pe isnot adapted
for polar work north of Furope and
Asia, it might prove more suceessful
by the American, or Smith Sound route,
where conditions are generally quite
different.
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ILLUSTRATED BY A NEW MAF

By Avrrrep H. Brooks

MONG the many maps of Alaska
which have appeared during
the last half centary, nope has

attempted to depict any but the horn-
gontal  relation. The accompanying
illustration, therefore, marks a distinet
advance in that it also expresses the
vertieal element or relief, by the use
of 1,cioo-foot contours. The scale of
2,500,000 (about 4o miles to the inch)
has heen adopted to facilitate conipari-
son with a-map of the Umted States on
the same scale, also published by the
Geological Survey. The compilation
begin three vears ago was done under
the direction of the late Mr R. 11, Goode,
chicAly by Mr E. C. Barnard,

This map, Tepresenting us it does o
graphic ﬂ}'u!:lfGiE- of all that is known of
the geography of Alaska, has great
value, even though future surveys Mt
show error in many of its detsils ; for
the general facts of the relief and drain-
age are known to be cortectly indicated,
and a5 survevs of this northern region
progress, it will be possible to make ad-
justments and changes in new editions.

In the main, the map is hased on the
work of the Geological Survey parties
during the vears 18g8-1903, but the
shore features were furmshed by the
charts of the U, S. Coast and Geodetic
Survey. That no material might be
overfooked, all other Alaskan maps were
consulted, including those of the Army,
the Novy and Revenue Marine Service,
and the Russian, British, and Canaidian
governments ; and when exact carte-
graphic data was lacking, the compiler
had recourse to such information as had
been collected by the Geological Survey
parties from prospectors, traders. and

natives. In every case the most reliable
sonree of informaotion has been nsed,
viet the fact that the map is in part based
upon accurate surveys and in part gen-
eralized from wverbal descriptions and
sketch maps gives to its different sec-
tion= & very tinequal value and snggests
that it will he subject to many correc-
tions in the future, However, the
demand for a generanl of Alaska
which shall show the relief has been so
great as to seem to justify the publica-
tion of one based oaly in part on aconurate
mensuration, A study of the diagram
in the upper right-hand corper of the
map will show, approximately, those
in which the cartographic data
was most reliable, the shaded spaces
indicating the area in the interior of
which survevs have been made. Inall,
abont 150,000 square miles of the total
aren of 500,000 square miles have been
surveved, and at least two-thirds of the
balance hos been roughly mapped,

SURVEYS AND EXPLORATIONS

It would be impossible bere even 1o
outline the develo t of the geo-
graphic investigation of Alaska, which
has been prosecuted intermittently since
the early part of the eighteenth century,
but with especial activity during the
past decade. There area few, how-
ever, of the more mportant surveys and
explorations which should be men-
tioned.

In 1711 a Russian Cossack named
Popof, who had been sent to the Fast
Cape of Siberia to collect tribute irom
the natives, brought back an acconnt of
the islands which divide the Bering
Siraits, with rumors of a continent re-

* Published by permission of the Directar, U. & Geolopgical Survey.
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ported to lie beyond. ‘This was the first
intimation received by white men of
what is now known as Alaska, The
stbsequent explorations seem to have
taken place from three directions - the
Russians reached it from the west, arToss
Siberia:and Bering Sea and Straits : the
English came from the east, by way of
the Mackenzie Valley ; and navigators
of various nationalities explored its
coast, approaching it fram the south by
following the castern shore of the Pacific.
Among the most prominent of these
early expeditions, which charted much
of the coast line, were the Russinns.
led by Bering, Lutke, and Kotzebue -
the English, led by Cook, Vancouver,
Franklin, and Beechev: afew Spaniards;
ooe Italinn, Malasping : and La Peronee.
o Fremchman. These, together with
many of lesser note, in the interval be-
tween Dering’s first voyage (1728) and
the muddle of the eighteenth century,
had obtained a genernl outline of the
coast, but it remained for the Coast and
Geodetic Survevto undertake itsdetailed
charting after the transfer of the terri-
tory to the TTnited States

Previous to 1865, but lttle was known
of the interior of Alasks, which was
then called Russian America. The
Russian traders had pushed their way
1000 miles ap the Yukon, hadl ex-
plored the lower stretches of the Kus-
kakwim and the Stikine, and had made
an abortive attempt to explore the
Copper River, which ended in the mur.
der of the entire party by the natives.
Following the routes marked ot by
such explorers as Franklin and Maoe-
kenzie, the Hudson Bay traders had
reached the Mackenzie River, and in
the middle of the nineteenth century
crossed to the Yukonu waters, where
their two posts controlled the for trade
of the upper river. From the other
direction the Russian traders had tra-
versed northern Asin and arrived in
North America by way of Bering Strait
and the Aleutian Tslands. Thus it was
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here in Alaska that the rival fur-trad-
ing interests came into competition,
ufter encircling the globe.

In 1865 the Western Union Tele-
graph Company organized a survey of
northwestern America, with a view to
finding & route from the United States
throngh Canadian territory and Rus-
sian America to Bering Strait, to con-
nect by cable with a line crossing
Siberia from Enrope, The success of
the Atlantic cable led to the abandon-
ment of the project, but the resnlts
gained by the scientists and explorers of
the expedition, of whom Dr Wm. H.
Diall was the most prominent, have been
of lasting importance, Those of geo-
graphic value are 8 map of the Yukon
River and important additions to the
knowledge of the Yukon delta, Seward
Peninsula, and the Norton Bay region.
It 15 interesting to note that the route
which these first explorers selected was
practically the same us that adopted by
the telegraph lines which are now beinig
constrie in Alaska and adjacent
Canndian territory,

When Alaska first passed into the
fmﬁesuiml of the United Stutes, in 1867,
ut little attempt was made to explore
theinterior. In 186q Capt. R. W, Ray-
mond, 7. S. A, was sent up the Yukon
to determine the approximate position
of the international boundary and thus
settle the conflicting interests of Ameri-
canand British traders, In 1883 Lient,
Frederick A Schwatka, U.°S. A crossed
the Chitkoot Pass and descended the
Lewes and Yukon rivers to Bering Sea,
making reconmaiSsance surveys en rotte.
Puring the succeeding decade explora-
tions in the interfor were fostered by
various branches of the government and
by private enterprise, but only intermit-
tently and not as the resalt of any defi-
nite plan.  Perhaps the most notable ex-
pedition in the annals of Alaskan explo-
ration is the one conducted in 1885 by
Lieut. Henry T. Allen, now general and
chief of the constabulary forces in the
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Philippines. In spite of great diffienlties
and hErﬂH]:_ﬁP!,]'IE ascended Copper River,
crossed to the Tanana, and, following
that stream to its mouth, extended his
explomations for some joo miles up the
Koyvukuk. During the vears 1884 and
1885 Lient. George M. Stoney,U. 5. N,
made extensive explorations in the
drainage basins of the rivers (nbutary
to Kotzebue Sound. Lient. W, L, How-
ard, & member of this party, during the
winter of 1886 crossed the region lying
between the headwaters of the Kobuk
and the Arctic Ocean. Meanwhile, in
1884, Lieut. John C. Cantwell and other
officers of the Revenue Manne Service
also made explorations in the Kotzebue
Sound region.

The ploneer traders and prospectors
have done much toward the exploration
of Alaska, though the results of their
many hazardous journevs have not al-
wiivs been aviilable to the public. The
first of these frontiersmen, who were trad-
ers mither than prospectors, came into the
Yokon Basin via the Hudson Bay Com-
pany's routes from the valley of Mac.
kenzie, probahly early in the seventies.
During the succeeiling two decades they
established trading posts at varions
points on the Yakon. A small stenmer
made one trip up the Yukon each sum-
mer, for the purpose of supplying these
traders, to take the furs to St Michaels,
whenee they were shipped to San Fran-
cisco. Thereare tew recordsof the ex-
plorations of these pioneers, bhut we know
that Frank Densmore explored the
Kuskokwim, Arthur Harper the Lower
White and Lower Tanana, Jack Me
Questen the Koyuknk, and Jack Dalton
the White and Alsek basins, The
knowledge these men obtmined through
their own efforts and by their intercourse
with natives was in course of time em-
bodied in the mapsof the Alaskan re-
gion; and when the pru:iﬁecturs cntered
the region, about 1885, this information
was of great tse to them,

In 1889 the intemational boundary
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was located on the Porcupine and Yukon
rivers by J. E. Turner and J. E. Me-
Grath, of the Coast Sturvey, dand was the
first peodetic work dowe in the intenor.
Turner, i connection with this survey,
l¢ an expedition from his winter camp
on the Porcupine along the 1415t me-
ridian to the Arctic (cean,

Lientenant Schwatka and Dr C.Wil-
lard Hayes, in 1891, made a journey
from PFaort Selkirk to the head of the
White, and crossing to the Copper, fol-
lowed the stream to its mouth. The
same yvear K. J. Glave, one of Stanley's
men, who lost his life in the Congo
Basin, and Jack Dalton made their way
westward from Pyramid Harbor to
Kluane Lake. Thisexpedition was 1m-
portant in that it was the first on which
pack animnls were nsed in Alnska.

The discovery of gold on the Yukon
in 1886 resulted in the region gradn.
ally becoming better known, largely
through the efforts of prospectars. At
first the approdach to the new gold dig-
gings was made by the month of the
river, but later a route across the Chil-
koot Pass, which had been jedlously
guarded by the coast [ndians, was
opengd up, and during the succeeding
decade was annually used by not a few
prospectors.  The discovery of the phe-
nomenally rich placer diggings in the
Klondike in 1897 was followed by a
great influx of gold-seekers during the
succecding two vears. In the years
18q7 and 1898 probably 60,000 people
made their way to Alaska and the

Yukon territory by various routes, bt

most of this travel was by the well-
known coust passes from the head of
Lynn Canal.

The public interest thus aronsed led
to & demand for more exact informa-
tion, which resulted in appropriations
being made for several government bu-
reaus to undertake this work, and ex-
ploration and surveys were begun in
r898. The Geological Survey hnd six
parties in the field the first year, and
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has continued these surveys ever since.
It 115 not possible to make mention here
of all the surveys which have been car-
ried on 1o Alaska by some thirty differ-
ent parties. It will sufhee 1o say that
in =six field seasons all but three of
the larger rivers of Alaska have been
mapped, 25 well 4s many large inter-
stream arens. The results have been
mostly published on a scale of 1: 250,000,
bt it f Iﬂmmeﬂ to follow this recon-
naissance mapping by detsiled snrvevs,
which have already been begun
Among the notable explorutions made
by the Geological Survey was one by
J. E. Spurr, who nscended the Yentna,
the left fork of the Sushitna, and, port-
aging to Kuskokwim waters, descended
the fatter river to its mouth, and then
retarned to Cook Inlet by crossing the
Alaskan Peninsula, completing a jour-
ney of some 1,400 miles, Anotherwas
by & party led by W. J. Peters, which
left the coast at Lyan Canal, and, going
westward along the northern base of the

St Hlias range, reached the headwaters

of the White River, then extended its
explorations to the head of the Tanana
and crossed tothe Yukon at Fortvmile.
In 1901 W. J. Pelers and F. C. Schra-
der made a trip which included a jour-
nev the entire length of Alaska. from
the sourthernmost limit to Point Barrow
During the winter they traveled to the
Kovuknk with dog teams, thence as-
cended oue of the north forks of that

stream, crossed to a tributary of the

Colville, and made their wiy to the
Arctic (lcean, They then skirted the
coast westward to Point Barrow and
finally southward to Cape Lishurne,
where they were 5o fortunate as to find
a steamer. In the same wvear W. C.
Mendenhall and D, L. Reaburmn ex-
plored the headwaters of the Allen and
Kobuk Rivers, and followed the latter
to its mouth, at Kotzebue Sounnd.

In 1902 Brooks and Reaburn made a
survey of the western front of the Alas-
kan range during n journey of 0o miles
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from Cook Inlet to the Yokon., Areal
surveys have also been completed of the
entire Sewnrd Peminsuln and of the
River basin.

The foreguing sketch will show the
pro of Alnskan surveys from 1700

she present day, and the accompany-
ing map embodies the results of this
mensuration.

GHBOGRAPHIC FEATURHS

It wall be of interest to study Alaska
with the mid of this new map, and to
cofit it, hoth nx to position and to
dimensions, with better-known parts of
the earth’s surface. This relief map also
permits of a classification of Alaska's
salient physiographic features to a bet-
ter understanding of its topography.

An examination of o chart of the
world will show that the latinde of
Alagka corresponds approximately to
that of the Scandinavian Peninsula.
Point Barrow, the northernmost cape of
Adaska, s in ahout the same latitude as
North Cape. Dixon Entrance, which
marks the southernimast point, is nearly
on the snme &l s Copenhagen.
Sitka, the capital of Alnska; is in the
latitude of Edinburgh, in Scotland.

To consider the longitude, the merid-
ian passing through the westernmost of
the Alentian Islands passes nenr the
New Hebrides and through New Zeu-
land. Cape Prince of Wales, the most
westerly point of the mainland, is nearly
as far west as the Samonn Islands,

Aluska stretches through 27 degrees
of Iatitude and =z4 of Jongitude, Iis
east-nnd-west dimension, measured to
the extreme limit of the A lentian fslands,
t5-almost exactly equal to the distance
from Savannah, on the Atlantic coast,
to Los Angeles, on the Pacihie. Its
most northerly and southerly points are
as far apart as the porthern and south-
ern boundaries of the United States.

Alaska, the northwestern extremity
of the North American cantinent, forms
in its main mass a peninsiia neéarly rect-
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angnlar in outline, cut off from the con-
tinent by Mackenzie Bay on the north
and the Guli of Alaska on the south,
South of it lies the Pacific Ocean. On
the west it is bounded by Bering Sea
and Bering Strait amnd west and notth
by the Arctic Ocean.

The territory 8 extended west and
southwest by its two penitsulas of con-
siderable size—the Scward Peninsula,
which with the Chukchee Peninsunla
divides Bering Sea from the Arctic
Ocean, and the Aloskan Peninsula,
which, continned in its archipelagoes,
the Aleutian lslands and Commander
Islands, cuts off Bering Sea from the
Pacific Ocean. The const of Alaska
it of two distinct t phic ;
Northward from the Alaskan Peninsula
shnllow-water conditions usually pre-
vail, the coust line is very regular|, and
the land slopes gently from the shore.
Eastward nnd sonthward from the Alas-
kan Peninsuls the shores are usually
abrupt, with maoy embayments and
wlands. This Paciic Coast region is
included in the ginciated area of Alnska,
while along the western and northern
coasts glaciation is either entirely ab-
setit or only of local charncter.

The Pacific Coast line forms & deep
recutrant angle, which is occupied by
the Gulf of Alaska. It is bounded on
the east by the Panhandle of the tern-
tary, usually called Southeastern Alaska,
and on the west by the Alaskan Pemn-
sla. It will be showu that the axes
of the dominant mountain chains -
dergo, too, o marked change m diree-
tion, and are parallel to the criescent-
like bend of the southern coast line.
A study of the geology goes to show
that this is the topographic refleztion
of an important structnral feature.

A clear conception of the main feat-
ures of the wopograpby of Alaska can
be obtained by comparing them with
those of the western United States. A
bread mountainous belt, called by Major
Powell the Pacific Mountains, mcluding
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the coast ranges of Califormia, Oregon,
and Washington, the Sierra Newvadn,
atid the Cascade Mouontains, extends
along the western margin of the United
States and is continued by other ringes
northward into Canada. East of this
lies the Great Basin or Central Platean
region, which also finds its counterpart
in' British Columbia to the north, The
enstern’ limit of the Platéan region is
marked by the Rocky Mountains, which
agnin, like the western Pacific Moun-
tains, extend inte Canada.  To the éast
of these the Great Plains extend north-
wharil to Arctic waters,

Dy George M. Dowson and others have
shown that these four topographic prov-
inces of the United States, which are
fairly well defined throughout western
Canada, find their continuation in sim-
ilar peographic featnresin Alaskn, The
general trend of the highlands in Alaska,
as in the United States and Canada, is
parallel to the coast line.  Attention has
already been enlled to the great south-
west bend of the Alaskan shore line near
latitude 60°. The crographic [eatures
of the moinland experience a similar
change in direction, continuing parallel
to thie shore line.

Alaska is thusdivisible into the same
four geogmphic provinces as those of
westertt Canadn and the United Stales.
The lines of demarkation between these
provinces are ustally sharply drawn.
Each is of a predominant topographic
type, thouzh esch may be subject to
many minor topographic subdivisions:

A mountainons belt skirting the Pa-
cific const of Alaska and British Colum-
bia, extending inland from 50 to 200
miles, forms the westernmost of the four

inces, which, in conformity with
Major Powell's classification, I will call
the Pacific Mountain System. It prop-
erly includes the mountainous Alexan-
der Archipelago and Alentian Isiands,
and a number of other island groups
which lie adjancent to the coast. The
Pacific Mountains belt s made up of
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four distinet ranges—the Coast, St
Elins, Alaskan, and Aleutian. These
are often separated by hroad valleys or
mdentations of the const line, and while
the topography of the system is mainly
rugged and mountaipous, i includes
severnl large basins, like that of the
Copper River,

East and north of the Pacific Moun-
taing i8 the Centmal Platean region,
I.'lmllnﬂ on the north and east by the
Rocky Monntains, corresponding with
the Great Basin region of the weatern
United States. The term platesy can
only be assigned to a part of this prov-
ince, and not even that by strictest
nsage. Its dominating to tp-tq.;mrfh:'.- is
a gently rolling upland of low relief,
compared with the mountain systems,
in which the rivers have treached broad
channels. The interstream areas mark
n former plateau surface, which the
crosive agents haove dissected. This
plain slopes gently toward the axis of
the basin, and the axis = tilted 1o the
north and west. Its surface 15 inters
rupled by a number of mountaing and
mountain groups, which rise above the
general level. 'Within this belt are also
a number of lowlamd ageas of consider-
able extent, which le below the upland
surface. Among these the flat of the
middle Yukon is notable, The lowlands
which extend along Bering Sena adjacent
to the Kuskokwim and Yukon rivers
are mcluded in this provioee.

To the east and north is-a broad
mountain system, but little explored,
which formsthe third of the geographic
provinces. [t s, ns has been shown,
the northern extension of the Rockies.
These, like the Pacific Mountains, alsn
undergo a marked change in direc.
tion. Trending northwestward from the
Umited States amnd Canuda, they swing
to the southwest at the Arctic shore,
which they touch again north of Hering
sStrait. The system is represented in
Alnska by the Endicott Mountains, and
probably by several other ranges ns yet
unsurveyved
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The fourth provinee is that of the
plains lyving east of the Rockies; which
i Alaska 18 represented by the Arctic
Slope region, lying belween the west-
ern extension of the Rockies and the
Arctic Ocean, This provinee, like that
of the western United States, is really a
slightly elevated platenu, dissected and
maore or less rolling, which =l Lo th:
north from the foothills of :;P“
Mountains., A fentureless coastal p‘.luin.
of varving witlith, sepamtes the north-
ern boundary of the platean, which is
marked by a scarp, from the Arctic
CUoean.

About one-fifth of the drainage of
Alaska 15 toward the Pacific (cean,
uearly one-half toward the Bering Sea,
apd the rest towarrd the Arctic Ocean.

The map shows the Yukon to be the
master stream, and the outlines of its
basin correspond i1 a general way with
the boundaries of the Central Plateau
province. The headwnters of this
mighty niver, the fifth 1 size of the
North Ameriean continent, lie in British
Columbia far to the southeast of Alaska,
where they fight for mastery oy one
hand, with the water-courses flowing
into the Pacific, and on the other with
those belonging to the Mackenzie drain-
age basin, fowing into the Arctic Ocenn.
'Iﬁu: general course of the Upper Yukon
and {ts tributaries is northwest as faras:
the Arctic Circle. It then makesa great
sonthwest bend and pours its great
volume of muddy waters into Bering
Sea nearly 3,000 miles from the source
of its longest tributaries. The walley
of the Yukon occtipies the medial line of
the plateau province, and with it makes
the same great bend to the southwest
paraliel to the swing of the two moun-
tainn systems to the north and south.
The relief, which is weasured by the
altitnde of the remnants of the plateau
ahove the floor of the valley, is gpreatest
near the international boundary and
decreases hoth above and below. A
narrow valley charncterizes the Upper
Yukon proper, which brondens out at
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the so-called Yukon Flats, near the big
bend, and contracts again below m the
Ramparts, and then broadens out below
the mouth of the Tanana,

The northern and eastern limilts of
the eatchiment basin are generally de-
fined by the crest line aof the inland
frontal ranges of the Rocky Monntain
system, but this does not always hold
true, for the Peel River, & tributasy of
the Mackenzie, has its source west of the
Rockies. On the other hand, the Mac-
millan Kiver finds outlet in the Yukon
drainuge after traversing one of the
ranges of the Rocky Mountnin system.
The southern and eastern divide of the
Yukon basin is even of greater irregn.
larity. (Own obe hand, some of its tribu-
tarics find their sonrces to the south of
the ranges of the Pacific Mountain svs-
tem, and on the other a number of large
rivers emptying into the Pacific have
their bead waters inlond of this barrier,

The Yukon River forms the great
naturnl highway of Alaskn. In sum.
mer 3,000 miles or more of navigable
waters are found within its basin, and
im winter the frozen surface of the
river affords o route of travel for dog
teams. It was along the rivers that the
ploneer conld best journey, for on his
crude rafts or boats, butlt of the timber
which grew on the banks, he could

wort nocessary supplies, and Iater
the steamboat succeeded 1o thal pro-
relled by hand.

The Kuskokwim, flowing fnto Bering
Sea, is second only to the Yokon among
Alaskan rivers, and includes probahly

T ommercial Japan in 19047 & tono-
graph just issued by the Burean of Sta-
tistics, shows that the trade relations
between the Umted States and Japun in
tecent years have grown with greater
rapidity than between japan and any
other nation, Japan sends us mainly
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upward of 1,000 miles of waters which
are navigable for steamers: [is basin
lies west of the Alaskan range and en-
tirely within the platean province.

The IMacific drainage embraces two
clnsses of rivers: First, those whose
catchmient bosins lie eutirely within
the coastal zone of mountains, and, sec-
ond, those whose conrses reach into the
mterior region amd truverse the moun-
tains on their way to the sea. Of the
first the Sushitna and Copper, and of
the second the Alsek, Taku, and Stikine
are the most prominent examples,

The Arctic Ocean receives the waters
of a small part of the platean provinces
through short rivers draining the north-
ern part of the Seward Peninsoln and
same larger ones Howing mnto Kotzebue
Sound. Mbch of the larger part of the
Arctic drainage consists of hat received
fraom the mterior valleyvs of the Rocky
Mountain ranges and from their north-
ern slopes.  Under the former are com-
prised the drainage basins of the Noatak
and the Kobuk, both streams including
navigable waters which are bounded
both north and south by the mountaine
of the northern svstem. “T'he second
clnss of wnierwnvs includes the north-
erly flowing streams which receive the
drainage from the seaward slope of the
Rockies. The Colville, the largest of
these streams, properly belongs to both
classes; for its sonrce lies well within
the front ranges, which it traverses in
a purrow volley, and it also receives a
large amount of drainage from the north-
ern slope of the Rocky Mountains

what i= not grown in this conntry—raw
silk, teda, rice, matting, bamboo, =nd
lacquered ware, ete.—while we i re-
turn ship her anoually great guantities
of raw cotton. oil, iron and steel manu-
factures, breadstuffs and provisions, to-
bacco, sclentific instritments, etc.



TERMINATION LAND

THE WESTERN END OF THE ANTARCTIC CONTINENT
DISCOVERED BY THE AMERICAN WILKES

In the deserved ongratutalions that arv being shovlered on Capiain Scolt, of the
Hvitish Awfaretfc Expedition ; Captain Drygalski of the Ceerman, Capiein Hruce
of the Seoftivh, wnd Caplain Nordenskiold of the Sweidish, for their gallant ackicvements
im the Far Sowth, the world & afd fo forgel that the Amerinan saval commander
Wilkes discovered im r8jo, and jirsd annouinced o the world the anlarcic confinent,
calivd ** East Antarctica,” of which Wilkes Land iva part, and that another Americas,
Capdain Falmer, was the pionecr explover of (e opposle side af the antarei region
Reagoaerm s ' Wesd Anlarcfics.””  The story of the dold venlwres of these Americans in
oty sailing vessels 65 told by Mr Edwin Surift Padek im bis © Antarcticn,'" the dearest

and most aocirale dorvund of sowlh J'}ﬂ:!rnr r;pfurﬂﬁ.r.m that kiy beew j'-'ﬂ-t‘-'ﬁﬂh‘ﬂ'.*’

N the 17th of Februnry, 1840,
Lient. Charles Wilkes, U. 5. N.,
at the most westerly point of
his memorable cruise which first re-
vealed to the world the existence of
a south polar continent, saw appear-
ances of land to the southwest. It
was only another point of the conti-
netital shore along which he had =l-
ready sailed for some fifteen hundred
miles, and all he savs of it isthe following
setitence: ¥ "Onthe 17th.abont 1oa.m.,
we discovered the barrer extending in o
line ahead, and running north and south
as far as the eve conld reach. Appear-
ances of land were also seen to the south-
west, and its trending seemied to be tothe
porthwest, . . . We were now in
longitode 937° 37° E., and Iatitnde 647
o1’ 8.'""  Wilkes charted this land asex-
tending from about latitudes 637 30
sonth to 65° south, and froim about lon-
pitudes g5° west to g7 " west, atd he gave
it the name of Termination Land.

Tust recently Dr Erich von Drygalski
published a paper aod chart { giving the
resnlts of the cruise of the Crans o the
Antarctic. Onhismap Drvon Dryvgalski
charts a coast line, '* Hohes Eisbedecktes
Land,” in about 66% south Iatitude and
932 west longitude, as discovered by him-

* Anturctica. B. 5 Balch, Philadelphis

; Adlen, Lane & Soott

self.  Eotrely morth of 657 south lati-
tude and entirely east of 95~ west longi-
tude hie places the words ** Termination
Land 7' o his paper, page 23, Dr van
Drygalski sayz: *“"Als Stiitee dicser
Annohme galt ein von Wilkes als Ans-
chein von Land bezeichnete und mit dem
Namen Termination Land belepte sich-
tung rwischen 95° und g6° G. L. v. Gr.
und zwischen 64% und 657 5. B,, welche
iedoch wie wir henté annehmen mussen,
anf Tanschong berulit hat"' And af
page 26 he writes : ' Nach zwei verge-
blichen Versuchen, die uns nur iiber das
Nichtvorhandensein von Termination
Land kunde brachten,”” Inother words,
DPr von Drygalskl coolly proposes to
throw out Admiral Wilkes' discoveries
entirely in order to take all the credit to
himself.

But a comparison of Admiral Wilkes'
chart with Dr wvon vealskil's chart
shows that the latter's ' Hohes Eisbe-
decktes Luand ** can be nothing but the
west coast of Termination Land ; for if
ot Wilkes' chart we draw a line duoe
sotithwest from the position of the Fix-
crnnes on the r7th, this line will go
through the centerof Termination Land;
and if on Drygalski's chart we draw a
similar line from the position which he

1gox. £ 50 .

¢ Rarrative of the Unitad States Hxploting Bxpedition, Philmietphia, Hes, vol, 2, p. 327

t Zeitaelrift der Gesellnchaft e Erdiuy

Berlin, 1904, Na. 1.
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gives of the iweanes on the 17th, this
line will go straight to the ' Hohkes
Eisbedecktes Land. "' Thedirection tal-
lie= exactly, Now, g5 to distnnce, the
westerts coast of the *° Hohes Eisbe-
deckies Land "' the one which Drvon
Drygalski saw, 5 about 150 miles from
the position of Wilkes on the y7th, and
as this land must have some eastward
extension and an eastern enast, 1t 1s ob-
viows that this eastern side can not be
wery far from where Wilkes placed Ter-
mination Land., Besides, this ** ¢ishe-
decktes " is al=o ** hobes " land: thatis,
it i# o high, mountainousland, and there-
fore it must be visible at a long distance.
Sir James Ularke Ross states that he
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sighted Yictorin Land at over one hun-
dred miles distance by the land blink,
and Wilkes was certainly as npear as
that tothe eastern coast of Termination
Land,

Thanlks to the vovage of the Grasan,
therefore, the world now knows posi-
tively that Termination Land exists, per-
haps a few males more to the west, hut
otherwise just asbout where Admiral
Wilkescharted it; and. far from disored-
iting Admirn] Wilkes, the observations
of Dr von Drygalski simply show once
more what a remarkably acute and nc-
curate geographical observer Admiral
Wilkes was.

TOWIN SWIFT BaLcH.

LESSONS FROM JAPAN

NE of the assignments of David
Cr. Faipchild, agricultardl ex-
plorer of the Department of

Agricniture, during 1903 was to visit
lapan with the third Barbour Lathrop
Expedition tosee if some agricultural les-
sons might not be learned from a people
who are such mgenions farmers that
their 435,000,000 people live almost en-
urely on the productions of & cultivated
area about one-third the arew of [inois.
As i tesult of this visit, two interesting
reports by Mr Fairchild have been pub.
lished by the Department.® A number
of new plants of commercial value have
also been introdpced. which promise a
materinl addition to the wealth of our
conntry and new crops of value for the
south—among them, mitsumata; a Jop-
anese paper plant, and new varieties of
bamboa,

From the bark of trees and shrubs the

Jupanese make scores of papers, which
are far ahead of ours.

= Jupanese Himhoos and thedr Introdoction
wnto Ameticn," and Y Three new Plaiot Intre
dunitions from Japen ' by David G, Faleehild,
Hulls g3 ammd 42, Bor. Plant Ind. Dep't of Agric

The walls of the Japanese houses are
wooden frames covered with thin paper,
which keeps out the wind but lets in
the light, and when one compares these
paper-walled ** doll houses " with the
gloomy hamboo cabins of the inhahb-
itauts of the island of Java or the small-
windowed huts of our forefathers. one
renlizes that, withont glavs and in a
ratny climate, thesé ingenious people
have solved in &4 remarkable wav the
problem of lighting their dwellings and,
at Ieast in a measure, of keeping out
the cold.

Thelr oiled rs are astonishingly
cheap and dorable. As a cover for his
load of tea when o minstorm overtakes
him, the Japanese [armer spreads over
it a tough, pliable cover of oiled paper,
which is almost as - impervious as tar-
E:uliu and as light as gossamer, He

5 doubtless carried this cover for
vears, neatly packed away somewhers
about hiscart. The ' rikisha '" eoolies
in the large citics wear rain mantles of
this oiled paper; which cost less than
18 cents and last for o vear or more
with constant use.
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An oiled tissue paper, which is as
tough as writing. paper, can be had at
the stationers for wrapping up delicate
articles,

In the tea factories, the pilesof paper
sacks filled with tea are mude of shibu
gami. Itissaid that these tnnned sacks
keep the tea in better condition than
any other sori, und that they last with
carefit]l use for many years, 'Grain anid
meal sacks are almost always made of
this same paper in Japan, for it 1s not
easily penetrated by weevils and other
insects,

Hut periaps the most remarkable of
all the papers which find o common use
inthe ] IIFEIII.&E household are the leather
papers ol which the tobaceo pouches and
pipe cases are made, They are almost
as tongh as French kisd, so transincent
that one can pearly see through them,
and as pliable and soft as calfskin.
These tobacco pouches quite change
one's notions of the choracteristics of
paper, for the material of which they
are made is as thick as eardboard, but
as flexible as kid,

The use of paper nupking and hand-
kerchiels, umﬁenm und lanterns i as
much a patt of home life in Japan as
the tuse of cheap tin articlesis in Amer-
icn,  But the reason for this remarkable
use of paper articles does not Hewholly
in the absence of cheap skins, though
it is trie that few domesticated leather-
producing animals exist in Japan. The
quality of the papers themselves makes
them smitable, as ours are not, to these
VATIONS purposes.

Thm:F}n bast papers are made
from the inner bark of shrubs or small
trees, while the papers of Europe and
America are muade either From wood
pulp, the macerated stems of wild grisues,
ar the cotton and linen rags of the ash
barrels. It is not a pleasant thooght
that the brilliant white note paperwhich
yvour hand restsupon may have o1t the
fibers from the filthy garment of some
Egyptian {ellah  after it bas passed

Tae Narional GrograrHIiC MAGAZINE

throangh all the stages of decay until it
is saved by o megpicker from the gutter
of an Egyptian town; and vet it is a
fact that hundreds of tons of Egyptian
mgs are  exported every year into
America to sn our paper mills, At
Manpheim on the Rhine the American
importers have their mypicking honses,
where the rags are collected  from all
over Burope,the disease-infected Levant
not excepted, and where women and
chilifren, tuo poor to éurd a-better hiving,
work day after day, with wet sponges
vied over their months, sorting these
filthy scraps for shipment to New York,
Our best papers are made of these rugs
and our common ones of wood pulp,
which 1= obtained by grnding and mac-
erating hoge blocks from some of our
soft-wooded forest trees The bast
papers, therefore, are o creation of the
Orient and are more nearly related to
the South Sen I[sland tapa than to any
of our products,

To the fact that they are made from
bark they owe their pectilinr character,
They are as a mle softer, silkier,
tougher, and lighter than our papers.
It wet, they lose thelr strength, like
tissue paper, but om drying regain it
They are usually absorbent, and for
this reason were consitlered in the olden

days as very valuable in surgery.
THE WONDERFUL BAMBOO

The word bamboo suggests to most
Americans o fmthiol fishing rod or a
dainty fan. To the Japanese and Chi-
nese, who sre the most practical agri.
culturists in the world, and to the
natives of tropical Tndia and the Malay
archipelago, it is as indispensable as the
white pine to the American farmer,
They are not only dependent upon it
for tmuch of their building material, but
make their ropes, mots, kitchen uten-
sils, and innumerable other nrticles out
of it. and at the same time consider it
among the most notritious of their vege-
tahles. Varteties of bamboo are found
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A Well'kept Forest of Timber Bamboo (Fhylesfarii drieifeot
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everywhere an Japan, even whete there
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INOCULATING THE GROUND

() inoctlate sterile ground and

muke it bring forth it m
abundance 1= one of the latest
.'l..'i'|1|_".|_‘]|_,-_"_'|'|'-lIt.'"!le'.'l_‘T:.l'.'I!I.H'-l_i'.:ll."'-' =ome
of mian's most drend disedses—smallpox
diphtheria, plague, rbics mve Desttd
vanyuished by inoculation, and now
mocnlation is to cure sml that hos heen
worn out and make it fertile and firo
dietive seain
The gerus that bring
mailed by the Department of Ag
ure in o small package like a
pake
dried germs,  The fanmer who rECeIves
the cake drops it into'a barrel nf clean
wuter : the germs are revived ind 0o
tiorts the water to o milky white, Seeds
of clover, peas of ather legu

'_-.'-:_'.{-1'.

g
hifnsta

The cake contoins millicns of

atitions plants that are then soaked in
this milky preparation are endowed
with miarvelous  strenpti. Land o
wlich, for instapee, the Iarmer with
constant toil had obtained alialfa only

v few inches high, when' planted with
these inoctisted seeds will produce al-
falfa several feet high and so rich that

the farmer does not recoguize his crop

Tt has been long Eknown tHat [l':"|'H':|l-'.'l|
crops of wheat and grain gradnolly ex-
haust the nitrogen i the sml.  Now,
as nll plants must have nitrogen, which
in normal condition they absorb through
their roots, this constant drain of nitro
pen from the soil has s0 alarmed some
nersons that they have predicted a i
trogen famine’” to occHr 1N 40 OT 30

vears, antl they have very graphically
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of Itioctlation

v Field of Vetch, Showing the Effec

e FJ]-l! (W14 rhr_ et woes pinit besowe] |i_|_-|:| witile vl vy 1 e .—l-u__ur” Wl Fvnetilated

Fow e TTTLE ﬂ.ﬂ!:ill:..'_ H‘I.‘lll this PICLErE bE G a0 ITFR] MEFTNCE £ tlep E;E”Tl." il '."il.']l:- ol keeateniscun Tabe|
and inoenlated plotd.  Two patches of iy veteh grown side by siile undes pirecinely the saime
.-||r|--lll'|_'-'-=. '-"iI:II i) Crotm .L'-..||I“|I'I.'I.'-: fT'minis I_|_|_||:.||| l||_.||_| | I 4l | I;Jl.:ll'll.: trvenites igad 'I"..Itl'.|l [, &
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e, 6,207 pounds.  The differeter tn the amonnt of piE e obtadnes ] from the two ET i Wik
ey veteh, nodmoedlated, 7 oponads: lhdey vedol, moeulated), peeg & peeetieda : erbmsa
poviuscwty lubedd, 3 poaendds o erimsom elisvier, tnoenlated

e ||.|.j1-.|-|
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portrayed the possibilities of siuch o cn
tustrophe. This view of the situntion
5 gpreatly exaggerated, but the Fact re
mains, nevertheless that the wain reason
of once fertile lands becoming unpro-
ductive 1s loss of tittogen 0 the doll.
The dithculty has been to get the nitro-
gen back into the ground. Fertilizers
are expensive and not satisfactory = b
Lhere 1= An mexhaustible sapply of free
pitrooen 1o the airif it could Le captiired.

F45.7 penanils

The problem of how to utilire this free
talrogen has now been salved.

It was discovered some Hme apo that
leguminous plants— clover, alfalla, pras
etc.—were abie to put back nitrogen into
the soil and thus fertilizeit, Thisis the
reason why a whentifield after a crop of
alfalfa wall yield a moch beavier har
The plants absorb the free nitro-
geny by means of baeteria-tuberclesgrow-
g on their roots, the tuberdles varying

s
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InocuraTing THE GROUND

Tabereles of Velvet Bean Produced by Inoculation (Natoral siee)

The pecaliar clusters on Lhe rogis ame e by wmoummseralile minute backisis
I Ly absorl e free nitropen in tho ok ] [t it hisck: frato tThee- sl

A fair avernze of the number of poumls of oitroges adde] per acre o soil by
Jegrumtioos coops th abont o g in. which, of course, is in additien to the large
pmount of nitrodaen Py el In the legpuminons ceap. This = what makes it so
wivisnhle to thelnde & lepgume in any erop molstion, i the iollownng crop geis the
hemedit of all the #itrrgpen left 1o the soil.  The following Hst will give some ides

of the gain in crops grown after Bgumes i - cothpared with those grown upon the

snmme Eimd of sl with fertilizors pot dontaining miiroget
Lotiony. gained 472 poanuds [T acTe LS, . 3D
uf

brepsdiels
oot i frniess 14,4 bushels Whent : 3 hushels
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i %ze from o pom-bead, in the cose ol
clover Liver and
these tubercles will
flonrsh in guartz sand after 1t has been
neated to o red héat tn order b drive ont
all mitropgen, while these plunts withoat
tubercies will not erow onless there 1s
aninie nitrite (u the s01l. It was thos
sect] that 1f plants conld be artificialls
presefited with bacterinn tubercles the
plants would Hourish in the poorest and
thinnest soli,

The nitrogen-Axime bacteria i the
tubéreles were sepamted several vears
o in Lrermany, but it remained for an
American, It Gearge T. Mobre, of the
CHifice of Pathological and Physiological
snyvestistionsof the Department of Ag-
rietliute, Lo devise a methioad by whivh
these bacterin might be cultivated arti-
ety in such form that their nitrogen

[ ]
b larpe clisters

bicnns possessing

NaTioNnal Grocrardie Macgazing

fixing power shonld Be increased Avd
:iJI"I"I-l'.'T:'II'i'I'II."IrI' n |'||]. ot r_'I."|'|'|'l1'I-I':'-_IE-|_'_
fuantities of these gerns are tow being
coitivated by the Department.  Enough
Eerms are sent 1 each little package to
IOUT Leres
Eoch cake costs the sovernment ahont
two centa o mmnufacture HERT |

Lt Maore's PrEOCE NS hiis
heeT patented Dy oy, amd hes been by
Teriean

=

tnoctilnte seesfs {or ame of

||:'\'I"I I|

0 e,

[t must be clearly anderstood, how
that only seeds of legnminons
pratiig—peas, alialin, benns, ete,—can
he henefitex] by the mitroeen-fixing lac.
terin Where the soil is mich and fer
tile, the crop s not npprecianbily 1ereased
liv-the ude of thie inom piating bacterih
et where the soil i85 poor, the

L --|-:I rl_.-ll.-l.:'. I..Il-lll:l. -| FII-.--

iy O o |
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An Abandosed

Maoninsters

Copsrigl #ij

nkh

|
111 LT

|adakh was omginally a part of “Tibet, then became tmilependent, and m 1839 was anpexal to

Fomslirr s

e type of botldings is very similar to that of LHass
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Another View of the Momnastery ot Ladokh

A massive native tombstone s seen i the right forsgroome] snl olliers at the bhase of Ul bt

THE CROSBY EXPEDITION TO TIBET

T a recent mesting of the Na-

tionnl Geographic Society Mr

¥ Oscar T. Crosby gave an inter
esting nccount of his journey through
Chinese Tuorkestan aud into Tibet in
the fall of 1go3. Mr Crosby left the
railway at Andijan; thence he pro
ceedod by caravan to Kashgar, Yark-
atird, KEhota, and Polu, which 1= sitn-
uted @t the foot of the Tibetan piateat
Here-the real work he had  planned—
the ascent of the REuenlun Mountains
by an hitherto uautraversed route—be
gan.  After much labar the party gained

the platean, Hut the zero emperature
and biting winds at that height aof 18, 500
feel exhausted thelr borses sod mode
their guides desert. Provisions fail
ing, they called a halt and sent ahead
for help.. Fortunately, a party of wan-
dering Kirgher met the messengers and
comdueted the whole party to the known
conntry. They gained Ladnkh, crossed
the Himnloyes, and strock the rlway
again.  Spenking of the Tibetans, Mr
Croshy saud

“\e met with nothing bt kindness
wherever we went, The savagery aud
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A Lsroup of Lamns, Ladakh

hostility to strangers of the Tibetan
people exist almost entirely i the imaog-
mation of novelists and unfriendly polit-
weal writers.  True, they do not desire
the Western civilization and they resent
the intrusion of white men m their do-
meshic sifairs. They are satisfied with
their lot, and desire nothing better.
“The exclusiveness is more Clhinese
than Tibetan, for the Chines# exercise

4 wide inflnence ) the conntry.  They
feel the ineursion of foreigners into
Clina has not been altogether happ
in its results, and the tales the Chinese
chvoyvs and other répresentatives have
tisld Bave alarmed the timud Tibetans
and mode them pitifully anxious to
avioied the same fate

“ ['have never felt there existed any
real danger to England’s sway in India
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rroin i Russian descent neross the Tib-
etan platean; but it is not the Tibetan
army, bt its climatic amd structural
peculiarities, that would preventit. My
awn experience has convincedl me that
wo armvof men unacenstomed to living
in the high altitudes of the platenu
could be maintained in that region.
They conld not live, aud ¢ertainly they
coild not march on foot. The diffi-
culties of transport are perfectly insn-
perable,

* As the expedition of Colonel Young-
hushand has demonstrated, it is much
easter 1o get into Tibet from India than
from Russia. and it has also shown
what wenk resistnnce the soldiers of the
Grand Llama are ohle to offer any mod-
ern and well-disciplined force, Armed
with matchlocks, swords and knives,
and similar weapows of medieval war-
fare, they are as helpless as s mauy
children with toy guns.

“Among the occasional travelers we
et on the ronte were a Chinese merchant
anid his wife, both Mohammedans from

GEOGRAPHIC

IS THE NEW IMMIGRATION DANGER
OUS TO THE COUNTRY

HAT the ltalians, Poles, and Huns

who dre entering the country

by the humired thonsand are a source
of wealth and progress for the United
States instead of becoming n barden and
a danger, as so often argued, is the con-
dlision of Hon, O, PP. Austin, expressed
i an article in the Nowth Awmerican Ne-
mcre for April.  Since 178g, 22,000,000
imniigrants have joined us, of whom ten
atid o hall million nre now Jiving. Of
this grand total 5,000,000 have come
from Germany, 4,000,000 from Ireland,
2,750,000 from England, 2,000,000 from
Canada, and 1,500,000 each from [taly,
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Manchuria, amd then engaged in mak-
ing the holy pilgrimage to Mecca.

“ They were miounted on the hitle
mountain pomies, and had been already
more than three months on their way.
The end of their pilgrimage was at lenst
five months aheatl, but they were niot
discouraged, and went confidently and
bravely on, the wife no less enthused
than her husbamd, though she perhaps
thonght shewas barred from the delights
of Paradise, an entrance into which the
man wis to make certain by his pious
geal.  We furnished them directions for
their journey and all the help we coulid
give—und they passed out of our sigin
neross the soows."

Mr Croshy birought back some au
cient mannscripts from the sand-buried
ruis of Khotan, The manuscripts
have not vet been deciphered, but they
are pronounced excesdingly valusble.
He has Tocated the source of the Kora-
kash River and obtained newinformution
regarding the mountain chains forming
the northwestern boundary of Tilwet

NOTES

Austria- Hungary, Russia, Norway, al
Swetlen.

The latest statistics show that the
so-called * objectionable ' class, instead
of lending in the pumber of criminals
and panpers, gives the United Stutes a
much smaller proportion of disreputable
charmcters. A comparison based upon
the censns of 1890, the latest available
figures on crime and dependency, shows
that per cach million of the different for-
eipn-born elements, there are in pris-
ons and henevolent institutions, ete., of
Poles, 4,380 : Austrians, 4,%05: Ruos
sians, 5,202 ; Germuans, 5.062; Huo-
garians, 6,702 ; English, 7,160 ; Scotch,
= 288 : [talians, 9,877 French, 10,0804 ;
Irish, 16,624
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Foreign born parents are more pir-
ticular to send their children to schoal,
and a8 o consequence the children of
foreign born show a better percentage
of literncy than the children of mitive
'I'.ur.:r11.

Though immiigronts are coming in
greater oiimbers, relatively to onr total
popilation they are fewer than they
wete some decades ago.  The percent-
age of our foreign-born popalation is at

tless than at any time doring the

st fifty years, with the exception of

téS0. It isnow 156, which shows that

we can give them ay least the same de-
gree of nssimilation.

The importance of this element as o
factor-in the development of the conn-
try and the creation of wenlth {3 dis-
cussed at considernble length.  The
“objectionnble ' clast are almost en-
tirely located in those states which
have the greatest per japife of created
wealth, amd study shows that they are
o most amportant fictor in the prodoe-
tion of this wealth. Twelve siates—
New York, New Jemsey, Pennsylva-
min, Connecticut, Massachusetts, Ohio,
Hiinois, Towa, Michigan, Wisconsin,
Mintesoti, and California—possess %;
per cent of the ** objectionable '" immi-
grants that have come to this coun.
try. These same states: have received
ials 78 per cont of all the immigrants,
ami have nevertheleds only one-half of
the population of the United States
The foreign-born population of these
twelve stutes nverages 21 per cent, while
the foreign population of the rest of the
United States avernges only 6 per cent.
Notwithstanding the floods of fmmi-
grants of recent years, the Aer capifi
created wealth in these twelve states is
$179.31, while in the others it averages
only $119.08. Threefifths of the na-
tion's wealth are in these states.

The Bureau of Ststistics is publish-
ing & seties of specinl reports from our
consuls in Europe on the emigration
from the various conntries: '
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OUR PRESENT POPULATION

HE Censns Bureau estimate of
79.900,38q for the population
6f the United States on June 1, 1003,
seems conservative and s probably at
least one million short of the actual
number.  The incrense during the three
vears by this estimateis 3,005,814, In-
asmuch as during the three years the
rush of mmigranls wis  eNoTmMons,
reaciing over 1, god, oo, this estimyte
implies. that our sateral incrense by
excex of hirths over deaths has been
only 2,000,000, ‘This amountsto about
004 per cent natural increase per year.
Our natural rate of increase for the
decade 18go—19o0 averaged nearly twice
as much—. o057 If our natural in-
crense has cotitinued at this spme rate—
and there is little reason to believe it
nas appreciably diminished during the
three vears—we have hnd an excess of
births over deaths of 3,572,000, which
would make our total population on
June I, 1oz, 8t 472, 000,

The Census Burean will hereafter
make annual estimates of our popula-
tion based upon what is known as the
arithmetion] method.

** This rests upon the assumption that
the annual increase for each vear since
the last census will be one-tenth of the
decenmninl increase between the lnst two
censuses.  The country as n whole ani
most of the states and cities are growing
with a steadily decrensing phrcuntu%?
of increase. As this condition has o
tained in the United States for the last
twenty vears, it is likely to hold good
in the immediate future, Under soch
conditions the arithmetical method has
been proved more acourste than any
alternative method. !

PAN-AMERICAN RAILWAY

ORE than one-half of the all-rail
route between New YVork and
Huenos Ayres has been constrocted,
according to the report of Charles M,
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Pepper, the Pan-American Ratlway
Commissioner. The allorail kine will
be 10,228 miles long if completed by
the rotte selected and aunounced by
the Intercontinental Rmirond Commis-
sion 1o 18gg, and it will cost $rso,-
ooo, a0 to construet. the 4,800 miles
now lacking, Mr Pepper's report is
published s & Senate docoment, and
gives many facts showing the present
prosperity enjoyed by the majority of
the South American tepublics. [inr-
g the past five yeprs 656 miles of the
Pan-American tonte have heen built,
bt without direet reference to the lo-
tercontinental project, The Chilean
government has contracted to pierce
the Andes with o tunnel o connect
with the Buenos Avres fine, so within
wevernl vears cars will be riatning be-
twveen Valparaiso and that city.  Chile
s also serionsly considering hinlding a
railway parallel to her coast from San-
tiago to Iquigue,

The Argentine Republic is extending

heer lHiies northward into Bolivia as far as:

Tupiza, by tresty with Bolivia. The
Argentine svstem of rmilways, 11,360
miles inall, represents gn investment of
one-half hillion of dollirs, on which the
roads netted 3.71 percent last vear.
The Pernvian Congress has established
a permanent railway guaranty fund of
1,000,000 annually out of the procesds

aof the tobacco tax, Mexicoisextending

Ler lines southward @ thev will soon
teach the Guatensiilan horder, InCen-
trad America, Guoatemala and Costa Rica
have each néarlv completed the trunk
lines which are to connect their Atlantic
anedd Pacific cousts, Braetl has under-
taken to build within four vears a ruil-
road from Santo Antonioaround the Ma-
denia Falls to the Mamare.  The length
will be about o0 miles. This railway
line will insure the benefit of il and
witer communication tothe great region
tributary to the Amaron, All these rail-
ways will be feeders of the great through
line. ‘The report contains & large map
of the Intercomtinental radlwav.
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MAF OF THE UNITED STATES

ANY inquiries have been received
by this Magazine for n good wall
map of the United States. The most
servicenble map is one published by the
General Land Office, 3 x 7 feet, The
map is in seven eolory, is in considera-
ble detail, and conlains insert maps: of
Alaska, the Philippines, Hawail, Saomoa,
Guam, Porto Rico, and Cuba, The map
njso shows the successive additions to
onrterritory. Itis backed with eloth and
mounted on rollers; all ready to hang on
the wall. The Land Office sells one
map only to each applicant for 8o cents,
the actual cost of printng and papet.

THE CARNEGIE INSTITUTION

HE Carnegie Institution bos re-
cently inaugurated two new Hines
of geograplic work whose hnportance
and value will be far reaching., TFach
work is out=ide the sphere of the no-
tional govertment, and each also has
heen too expensive to be undertaken by
a priviaie purse.

A large antual grant has been made
for the exploration of the South Pacific
izlands nnd ocean floor, extenditig from
the Galapagos Idlands, west of Ecuador,
to the Philippines.  The work is nnder
the charge of Alexander Agassiz and it
is expected will require ten years for
completion, Itis andonbtedly the most
importaiit geograplic enterprise under-
taken by any nation for muny yvesurs
The grougs to be examined are Ma=sa-
son, the Society, the Paumotus, the
Marquesas, the Cook, Samoa, Fiji, the
Elice group, Marshall, and Carolines.
The expiorations will not be confined to
nmd, but will ihelude much deep-sea
dredging between the archipelagos in
order to abtain some idea of the conliast
or affinities between the insnlar oteanic
faunae and the Pacific deop-water faunge.
It is imperative that the islands be stud-
ied at onee, before their isolation is en-
tirely gone and their individual charne-
teristics modified.
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Agencrous grant has been made (o
establish a *“ Department of Interna-
tional Research in Terrestrinl Magnet-
1sm,'" to be wnder the direction -:':[ Dy
L. A. Buner. The magmetic storms that
have SWEFi arotnd the globe =0 {re-
quently of late, notnbly on the occasion
of the eruption of Mont Pelée, and again
iti thie fall of 1903, when the storm was
so violent in the United States that tele-
graph conmmunicition was fora time in-
tertupteil, Bave excited mach attention,
but our knowledge of the carth’s mag-
netism is <0 meager thut the cause ar
origin of these storms can tot he ex-
plained. Sowe af the problems which
Dr Haver hopes the wew department
will be able to mvestigate are: o mag-
netie survey of ocehn arens and unex.
plored regiois, international observa-
tions of the variations, ohservations ' in
ocean depths and atmospheric regions,
the correlation of magnetic and electnic
disturthances with meteornlogical phe-
nomena, e, D Baper will continne
at the hfnd of the maguetic diviston of
the L. 5. Coast and Geodetic Survey,

TWENTY-FIFTH ANNIVERSARY OF
THE U, & GEOLOGICAL SURVEY

BOUT one-third of the Tintted
States, 929,712 squnre miles in

all, exclusive of Alaska, have heen sur-
veved and utapyn,-ﬂ by the Geological
Survey since its formationin 1970, The
Survey i now sending out each year
200,000 volumes, 45,000 geologic folios,
and 450,000 maps. It receives on an-
nnal approprintion from Congress of

1, KOM0, 0.

he detailed map of the United States
which the Survey is making is the great-
est topographic work in magnitude nnid
detail ever attempted by any govern-
ment. The earlier reconnaissance sur-

veys were relatively inexpensive, tlie

averige cost varying from two to four
dollars per square mile. The surveys
executed between 18584 and 1890 varied
in cost from three to seven dollars per
square mile. The more accurate maps
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now made on the larger standard scale
of 1 mile to 1 tuch vary in cost between
ten amnd twenty-five dollars per square
iile, depunding opon the character of
the topography, the amount of settie
ment, of woods, ete.

The mapping is, however, but a frac.
tionn of the Survey's present work.
There are many othéer big tasks with
which it is charged—the geplogic sur-
viey of the United States ; the explora-
tion of Alaska ; the reclamution of the
West, mvolving the mvestiment of over
f20,000 000 Of [édern] money in irri-
gation works: the exsmination and
report on new gold, copper, coal, oil,
aml ather mineral deposits, involving
the ivestment of mony millions of pr-
vate “F““!I and the many branches
of profound scientific research upon
whiich most of the pructical resuits de
pemn.

On April = the Geological Survey
L‘E—]L}!]fﬂElﬂ-ﬂ the twenty fifth ammversary
of its formation by a dinner in Wash-
ington attended by over zo0 members
of the Survey. Col. H. C. Rizer acted
as toastmaster.  Speeches were made
by Speaker Cagnon, Secretury of the
luterior Fl'rtrhmlz Director Charles ID,
Walcott, and Dr C. Willard Haves

Others who nded to toasts were
5. K. Gilbert, "' Scentific Work of
the Sturvey ;"' 5 F. Emmons, ** Eco-
nomic Waork of the Survey (' Henry
Gannett, ' Topographic Work ;" F.
H. Newell, " Hydrogrophic Work ;"
J. F. RKemp, of the Colombia Um-
versity, New York, “'Geologists in
Gutlying Distticts,"” and George Otis
Smith, ** The Youmger Crencration in
the Survey.”'

SUMMER SCHOOL OF GEOGRAFHY
AND GEOLOGY AT CORNELL UNI
VERSITY

IH rgo3 Cornell University sturted the

original experniment of a stmmer
schiool of g‘l‘."ﬂﬂm[lhf,, physiography, and
geology, designed principally for teach.-
ers- who might ".'E'Tﬁh 1o combine felld
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anil laboratory exercises with good lec-
tures. The school proved o great suc-
cess,  Teachers came {rom sevetteen
different states, including superintend-
ents, principald, nurmal-school teachers,
teachers in the high schools and in every
grade where geoirraphy s taught.

The University has wisely decidid to
contine the school durimg the summer
of 1904, This year, as last, it will be
conducted by Prof. Ralph 'S, Tarr, with
an ahle corps of assistants—Professors
A, P Brigham, Charles A, McMurry,
Philip Emerson, Frank Carmney, Ray
Hughes Whitheck, George D Hulb-
bard, F. V. Emerson, and B, 5. Butler,

A ‘more instructive location from a
geographical pointof view conld not he
chosen than the site of Cornell Uni-
vorsity.  Sitoated on a hillside aover-
'Eimhng a large lake n one direction
and broad, Leantifully sloping valleys
in. the other, and bounded by uartow
gorges with many fnlls, cascmles, and
rapids, the eampus is the center of a
great varety of beautiful, interesting,
and instructive geographic featiires.

The connection of the school with a
large university gives it many advan-
tagey, The university hbrary s fally
supplu':d with books and magazines on
geologic and geographic subjects, and
thiese are accessibile to the studetits in the
school.  The laboratories are equigped
with many models, maps, photographs
and specimens illustrating phases of
gealogy, physiography, und geography.
There is, furthermore, a collection of
fully 5,000 lantern sldes for use in the
lecture conrses, so that it is possible to
bring into the class-room clear illustma
tions of almost every topic that nedds
illustration.

GIRDLING THE GLOBE

EAR ADMIRAL €. M. CHES.
TER sends this Magarine the fol-
lowing note written by Prof, Otto Klotz,
of Ottawa, at Adelaide, Australin; con-
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cerning the latter's work in girdling the
globe astronomically :

“The PDaminfon of Canada hos undertakon,
on her own initiative, aml entirely ol her awn
cost, the work of pirdling the ylobe sstronsm.
teally, This has been made possible by the
completion of the Pacific cahle. ' Canadn has
carrrehd the work from Grestrwich, wiidoh ts the

first roeriddian of (e Britbsh workl, seross Lhe

Atlantic, acrpes Canada to Vapeowver, where (1
cotttects with the Pacific cable From there
iogoes by Fannig Eslapd e Fi, 20 Norfulk
Isinmul, nod then, at Southport, near Hrishane,
to Austeslia,  The work was thivnce continted
o Sydney, where it joined the longitude carrinl
from UGrestwich eustward via Suex, Maidrus,
and Sifiga to Poct Dhirsdn, wod thence to
mlr[nhlv elboyrne, amd Syiln

“f also 'I"lE-]I:I!ll MNew Zealand, &n:l tied that

(e *mrnun mlu:rn} to the winlle, the calile con-
nevtion betng from Norfolk Islamd to Doubtless
Haw, anil ﬂilE'ltl'i' by lanil Hnes to the obseryva.
worv at W l.‘U'I!:lﬁ:l.l.:l'I:T

“OTye resolt o the waork o whkich | am tom

etgagel 15 of special vilue to the whole of the
Pacific, for the determination of the position of
the bebanils, Furtherme, 1t will be of consiil-
erable seientific lnterest, aml besiiales, bl the
“all veud * line, s n further hink is bindieg the
vt parts of the Britikh Emr:rlr tu;:ﬂ]m
Uanasdi, T siay day, takes & priile
dertakmny the wurh -:m:ﬂnlrr&-rl i s |n4|:-|'ﬁi|l
aipret, She has ol imyviter] the uesistisncs of
other parts of the Hmplee, although the result
of the work will be of evett greater waltie, as to
the Pactfic dalands, for imstatee, than o hee-
sell, She =earrying it ool by herself, with the

object of, contribiating to the general good

For the map of Alaska that is published
as i Supplement to this pminber the
NATIONAL GEOGRAVPHIT MAGAZING i=
indebted tothe U, 5. Geologieal Survey
and in particolar to Alired . Brooks.
Chief of the Alaskan Dhvision, and 5. J.
Kiibel, Chief of the Engraving and
Printing Division. An interesting fent-
are of the map is the small key in the
upper right-haud corter, 'nhn:'ll shows
what sections of the territory have been
sirrveved,

A Favorable Report on the feasibility

of o cann] connecting the waters of the
Baltie and Black seas has heen sub-
mitted to the Czar by W, von Ruckte-
schell, the engimeer specally appointed
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to examine the project for the Russtan
Crovernment,  M.von Ruckteschell davy
that a waterway large enough for ves-
sels drawing: 31.5 feet condd be built for
180,000,000 hetween Riga and Cher-
son.  Of actunl canals only 66 iniles to
conpect the western Dwvina and Dnieper
rivers will have to be excavatedd, The
length of this interior waterway will
be 1468 mied.  The Phvina is used for

GEOGRAPHIC

Greater Russia. By Wirt Gerrare.
Hustrated. vill + 337. 6xg
inches. The Macmillan Company.
New York © roog, £3.00.

This volume, reprinted from the edi.
thon of 102, makes an excellent sup-

lement to Seunator Hevendge's ' The

ussian Advance ;"' Mr Gerrare goes
considerably more into detail in his de
scriptions of Siberinn towns, life, and
coulierce,

“ There has beena great awakesing
of Rusdia. The people, debarred gen:
erally from active participation in poli-
ties, have directed their energios toward
the commercial and industrial exploita

tion of their sative land. Thev are
active, strenuous, and persevering

thevy have advanced m civilization as
well as increased their wealth and
power, ™’ |

“* East of Baikal is Russia's preater
and better hall, becanse that lund has
been influenced from the west by way
of the cosmopolitan Far East."' The
ook contains a fine map of Manchuna

and Korea and nearly a hundred illus.
Lrations,

Early Western Travels, 1748-1846. By
Reuben Gaold Thwaites, Vol [. 1I-
Iustrated. Pp. 328, 6%¢x gl inches,
Cleveland, Obio.  Arthur H. Clark
Company. 1004,

The first volume in this valnable series
mcldes: The journals of Conrad Weiser
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330 miles aud the Dmieper for 1,072
miles. Such a canal would permit war-
shifs to go from the Baltic to the Black
seas In seven dovs, while vessels now
require several weeks for the voyage
vin Gibraltar. An interesting descrip-
tion of the proposed waterwoy is given
by Ethelbert Watts, Condul General to
St Petersharg, i Daily: Consular Re-
ports, Na, 1911, March z6.

LITERATURE

I 1748, givitg an accownt of the first
official journey nudertaken by the Eng-
lish colonists west of the Alleghenies :
the journals of George Groghon (1550-
17651, giving an epitome of the Indian
history of the period ; the jourmnals of
Capt. C, F. Postof two trips from Phil.
ailelphin to the Imidians of the Ohio,
andd the journal of Capt. Thomas Morris,
who accompanicd  General Bradstreet
L1764 ) on the Intter’s expedition townrd
Detroit.  Professor Thwaites and the
Arthur H. Qlark Company, publishers,
are doing a great service i bringing to
light these personal narratives of early
American exploration,

From Paris to New York
Harry De Windt. With 2 moaps ond
go ilustmtions. Pp. 310, skxg
inches  New York : F. Warme & Co.
10g.  R3.00 el
The oo illpstrations. of this volume

form the best part of it and are alone

warth the price of the book. The nar-
mative s superficial and becomes tire-
satic becamde of the monotony of

“hunger sod filth ™ which the author

etidured and which he is constantly de-

seribing.  As the jourmey from Paris
to New York by land has heen accom-
plished by no one else, and as it re
quired much pluck and perseverance, it
5 unfortunate that Mr De Windt has

not given the world a more valuable
récord,

:h"r I-il-ud-r H'}'
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ARTICLES FROM APRIL MAGAZINES

The Great Stherian Rallway, James W
Phavidson, B B G5, Century Maguaine

The Two Pacifics, Homld Bolee.  Hook-
lovers” Magarine.

The Baliania hndd the Caribbees, Amos Kid-
dey Fizke. 'li.';'.hrluinm;w-nn

Mussin’s Civilidng Work in Ashi, G, Fred.
priek Wright Heview ol RHoviews,

Panama Commdsaion and its Work, Walter
Wellnan, Review of  Reviews,

Vellow-Mine Tndostry in the Souath, W,
Wiatkon Dawis  Review ol Bevinwa,

[eilnutrial Foture of Chide in ‘Comnechion
with the Papama Canal, G, Fred Collins, En.
gineering Magmrine.

Coaltficlds of Crow’s Nest Tass, Heitish Co
lumbia, K Jacolm.  Emgpneering Magnrine.

Elemae Lafe of Oor Rinds, James Hallin
Shomaker. The World Toduy.

The Grest River. V. William Gareott
Henwn,  The Worid Tedny.

Forestry Probletsof the U nite] States, B 1,
Fernow,.  Preursan's Magasine,

Many tn'l:rl‘l:ntqu‘r atthcles relating o the
yeography of the United States and of forelgn
eounines are appearing in the * World's Fair
Bulletin, ished monthly in the intersst
of the Loustans Furehas Expositioh, at 117
N, Thind street, 82 Loais.

From Harkin to Mokden, Col. The La Poer
Mereaforyd, Fortnightly Review.

ﬁnl:n Vesterday and  Today, T
Fortnbrhitly Revhew.

Wihalky in Hwdson Bay, I
Now Tieelaml

The Mexican Hacieoda, 1= Placesum] Meaple,
Uevirpe P, Tul,  New Eagland,

The Homes of the Worll,

Hugnn,
'T. Melimilh,

Martin Crafl

Ot pors,
Salmon Fisling n Western Newfoumilaml,
L. ¥. Rrown, COutrdoors.

Kive of Molert Jupnn, Jilhe Hashiguchi,
Worldl's Work,

Chaar Trwde o the War Zone, O, P Austin,
World s Worlk,

Highest Railway in Furopo (Thusis 1o -5t
Miritz), Enrica Bipmami.  Cassier's,

Highest on Mt McKinley, K. L., Dnn,
Chatingg.
Crtravoled R, 1. B. Thomas,  Cratitge

Through Intatd Seis (Creat Lakes), L. AL
ST

Thuiwc[“ﬂ_m Highlands, Willinm Sharp
Atlantn.
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A SUMMER SCHOOL OF
GEOGRAPHY AND GEOLOGY

at CORNELL UNIVERSITY

JULY 7th TO AUGUST 19th, 1904
- I
COURSES OF INSTRUCTION

Physical Geography of the Lands. [ledwres—Profossor B 5 Tane (Professor o
Dvnainfe Geology and Physical Geography, Cornel] Univensaty ) fadorrior—>Asast-
arit Pronciml Carxey [ [thaes High School) and Me G, 1Dy Honnas | Assistant i
Physical Geography, Cornell Tniversity); Frold Work—Professor Tanm, Mr CARNEY
Mr Warrneor, and e HUBRATTD

Elementary Moteorology. ledfwres and Lafohifgry—assiyiant PFrincipal CARNEY

Dynamical Goology. Ledfarvi—Professor A, P HRiGHAM Professor of Geology and
satiiral History, Colgate Unlversity ) Labdorafery—>3r I V. EuEssoN | Asastan
in Gieology, Cornell University ), Eiard Word—Professor DRiaas, Me CakxEY, Mr
Earpunsos, gnd Mr Hunsaki.

The Geography of the United States. FProfessor Biosas

The Oeography of Europe. Prolessor TARR

Geographic lnfluences and Relatlons. 5ir B H. Wurmnecs | Supervisor Slale Nar.
mal aml Model Schools, Treaton, N. J.]

The Geography of Tropical Countries. hir Hobharnd

Commercial Geography. Ceofures awd Laborafory amd Fretd WWors—Mr PHILIP
EsErsoN (Cohbet Sclionl, Lynn, Mass.

Home Oeography. Professor CHARLES A. MCMumky [ Diresior ol Frattice Depart.
ment, Northern [THinois Noral Sehool, e Kalls, T11,

Type Studiez in Geography for Grammar (rades. Professor J3CAURRY
Alms and Problems in Oeography, Mr WHITHRCE

Round Table Conference, Fuor considlerption of Loplcs of _'I:I'|_'F.II!|]:|.I. interest @ all thie
tene Hers and such students us destre (o attetad

advanced Course in Dynamical Geology and Physical Geography. Prolessors
Taki anid BliGuas, with sesisinnis

Five-Day Field Excursion to the sesshore, the Appalachians, mud the coal mines of
Pornselvania, camiuctel by Professor TAXR anid otlier metnbesd of the fmculty

The Rerular Summer Sesslon alwo includes courses I Nature Study, Edopcabor,
Historv, Bronomics, Fotany, £o0logy, and thier stibjecls with o learing on gedo-
pragpiliic work

For furtlier information amte

THE REGISTRAR, Cornell University, Ithaca, N. Y.

fur special circular of Schoal of Ceographis
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The New
International Encyclop&dia

Completed May 1. 1904,
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: DANIEL COIT GILMAN, LL.ID.
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thelr sasiatants and 40 eich volume thie mlbjects troaled have been fully correciesd
down to the getae] date of poblscatios

[he lurpe wales of The Now International Encyclopmdias
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HENRY- ROMEIKE'S
BUREAU OF PRESS CUTTINGS

33 Union Square, New York

sads every paper of importance published in the United States,
and Lﬁmugh its *‘l.?:f;mn ngurﬂﬁ in LEI]'E'EI'I. Paris, Berlin and Vienna
every paper of importance published in Europe and the DBritish
Colonies. One subscription on any given subject will bring notices
from the United States, and if desired also from the European papers

WRITE FOR TERMS

Back Volumes

OF THE

National Geographic Magazine

The NATIONAL GEOGRAPHIC MAGAZINE has on hand
a fow copies of eomplete back volumes which may be obtained at the
following prices:

Vol.3, 1881 . . . $5.10 Yol ,1808 . . . 8275
Vol. 51893 . . . 450 | a0 11 1900 9 50)
Vol.@ 18045 . . . 420 |

Vol.7.1806 . . . 8395 | VeL12,1901 2.50
Vol.8, 1897 . . . 300 | Vol 13,1902 9 50

The NATIONAL GEOGRAPHIC MAGAZINE will pay the
following prices for copies of certain back numbers:

Yol. 1, 18589, No. 2, $1.00; No. &4, S1.00,

Yol. 2 1800, No. 2, $1.00,

Vol. 4, 1882, No. 1, §).50; No. 2, §1.50; No. 3, §1.50; No, 4,
&20.50: No, 5, §1.00; No, 6, $1.00,

Val. 10, 1899, No. 6, #0.50; Index, $0.50,

Yol. 13, 1902, No. 1, £0.30,
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UR department of Office Furnitute, lociated on 6th floor, G St. side, s replete
with the largest and most extensive line of Office Furniture we have ever
shown, comprising Roll-top Desks, Flat-top Deske, Roll-top T'ypewriter Desks,
Flat-top Typewriter Desks, Typewriter Tables and Cabinets, Office Tables,
Revoelving and Sectional

and Station- " ] Bookcases,
wom | Office Furniture | =, o
Office Stoals, goods are the

Revolving productofthe
best mannfncturers in America and have all the gualifications of high-grade
furniture. Al are made of carefully selected stock, thoroughly seasoned
and kilu-dried. The desks nre ftfted with non-hinding drawers. We are
also showing a complete line of the celebrated '* Danner ' Revolving Book-
cases, which are conceded to be the best on the market, Hepecial attention
is called to our new Sectional Bookease, embodying as it does all the best
paints of other makes and several new ones of its own, We offer a special
lot of these Bookcases, in weathered cak finish, complete in & sections, with
base and top, non-binding doors and dust-proof sections ; inside nicely fin-
ished and no metal bands or clips showing at the joints., Made up in three
different size sections,

$16.00. Complete
WOODWARD AND LOTHRO

New York Washington Paris

| SPECIAL NMAPS PUBLISHED BY THE NATIONAL
GEOQRAPHIC SOCIETY

Mup of Manchuria and Kotea (36 x 42 inches).
Preparad wmler the direction of the War Department

Map of the Phil: (5 feet 2 inches x 3 feet).
Prepared onder the direction of the War Department.

Map of South Africa (46 x33 inches).
FPropures] uniler the direction of the War Department,

Map of Moctheastern China (36 x 28 Inches).
Yrepared under the direction of the War Departiuent,

Map of Alasks (28x 24 inches),
Frepured under the direction of the U, 8 Geological Survey.

Map Showing Alaskan Boundary Award (12 x12 inches),

Prepared under the direction of the 7). 8 Coast and Geodetic Survey.

A Series of Twelve Maps on the Alaskan Boundary Dizpute. |
Prepared under the direction of Hon. John W, Fosler, ex etary of State,

Chart of the World on Mercator's Projection (43 x 27 inches).
Prepared uniler the direction of the Helrographile Office.

Map of Cuba (183x7%% inches).
Prefared under the direction of Robert T, HilL
A Series of Twenty-tive Fullpage Charts, showing storm tracks and

methods of weather forccasting,
Frepared snidler the direction of Dy, Willls I, Mocre, Chisf 1], 8. Weather Barean,

Panorama of the Wrangell Mountains, Alazka.

A remarkable plcture, showing scores of loftly peaks in an aron as large s the |
Stule of Delaware,

By Mall for Twenty-live Ceats Each.
NATIONAL GEOGRAPHIC SOCIETY, Hubbard Memorial Hall, Washington, D, C.
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