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Capital One Million Dollars

United States Trust Company |

Chas. W. Wardon, Operaled wnder superrivion o Ceorge 'W. Faris, :
Tsi Presidens Cowtfed Slafey Freaaury Vire- Presdeng
James Trimble, {epariment Hichard E. Clanghton,

= i ¥
Firmt Vice-Pres't avid Sex'y Trearures

Crmmned and T rost CHS e s

Colin H. ij“ing-‘kiﬁ:nr;??mniﬂ[-:m wa_shingtﬂn* D_ C* Chas. A Douglan,

Locnted m the world s most attractive residential city, with real estaie mArking a contimuous and
healthy increase tn values, we affer for aule notes in denominations of ive hundred and & the usand
dollara nnd multiples thereof, vielding five pet cent and spevred by Brst mortgage on high-grade
local resitdlence and bumness property, which make a hon-Hoctunting and abso |,|:|-|:.. siptitae] ATvieat-
ment.

Theae notes are Parls ol loans made lor E:r.'l.:m;llrm_-qul: -_'.:f EEE T .Eur.l::L'l after most careful and
conservative valuaticns of prapernty by an experenced committer of our director

e voniervedion and dangdlinge of perzonal or real properdy, mbereroener fovaled, Eh1
inslitudion offers the ket dass of skilfed and responsible seririce as exeonfor, adwministralor
ruardian, commitios, frugdee, ssorow apent, receiver, asyigace, rerishrar. Irangfer and flsial
agent, @i twell an all wllher leyilomale fdwciary Lruidi

whom it renders the highest type of banking service, und pays 3 per cent on minimum monthly
balances af hoth checking and savingn acrounta .

Bills of 'I:':II.L!II]IEE. lettern of credit, travalems’ checks conventible into the currency of all lareign
countties,,  Funds transferred by wire or cable to any part of the world

BOOEKLET UFON APPLICATION CORRESPONDENCE INVITED

This Company solicits the better cliss of large or small local and non.resident ddepasitiare, ta I

Modern Investment Facilities

We have been in the investment banking business about 40 vears and
the facilities of our organization are modern in all respects.  Being in direct
touch with all of the security markets, we are always in a position to advise
investors as to guotations and general conditions Qur Statistical De-
| partment is equipped to hurnish investors with more detailed information
than is ordinanly obtainable by the average individual. We mve the same
careful attention to all communications addressed to us upon this important
m!:uﬂl:l:. no matter whether the amaunt of Money involved be large or small

| In the underwriting of securities we exercise every precaution to surround
the investment with proper safeguards. It is also our policy to make the
offering price as attractive as possible, in order that the investment may yield |
a fairly liberal rate of income and have every reasonable promise of appre-
ciation. QOur Circular No. 441 describes several issues of sound investment
| bonds secured upon properties of demonstrated value and earning power.

We Will Also Send You Booklet No. 440, *'Knowledge of Investments. "

Washington Correspondent: Spencﬂr Tl‘ﬂ.ﬁl{ & CD-

CHRIS COX DAWSON, 43 Exchange Place |
729 15th Street. NEW YORK '
Albany, N. Y, Boston, Mass. Chicago, 11l

Members New York Stock Exchange.
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THE BAKER & TAYLOR CO.5S BOOKS

Adventure, Exploration, and
Hunting in North America

Camp and
Camino in Lower
California

By ARTHUR WALBRIDGE NORTH

¥Fd i
|||'|| | e 2T I. MEE | Ldfdd R

With Intraduction by
T T Fm U | | g G o W Rear Admiral Robley D. Evans, UL 5. N.

Evo, Hb pages, with 12 Hllustrations, including ¢ maps, with
extenaive bibliopraphy, copious notles, amd index. 33,00 net.

A book of adventure and exploration in a region which lies at
our doors, Though it adjoins the State of Cahforma, few
regions on the globe have been less known than the peninsula
called Lower Califormia. Yet 1t has a long and fascinating
historv. It was settled by the Spaniards, and the ruins of the
frinrs’ churches still dot the landscape. Indenting its west coast
is the strategic harbor, Magdalena Bay. It is & land of desert
and mountain, where the wildest of game is to be found, where
nomadie Indians still roam, and where there are many stretches
of country apparently untrodden by eivilized man.  Upon this
region Mr. North is probably the greatest hiving authority, and
the book vontams not only fascinating accounts of adventure, but

also valuable records of scientifie r.'-.'.|'r|ut‘:|-|.r'lun and 1lr.-54‘1‘1']1[inn.

The Hlustrations Are from the Author's Own Pholographs

THE BAKER & TAYLOR CO,NEW YORK CITY
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BROCOKLYN WiRCES ATLANTIC

Rees)éReess

j"hfﬁ. r..I.ei'" DYERS

| Every Woman Shﬂuld Know

that the most DELICATE anid BEAUTIFLUL ROBES: WAISTS, CUSTUMES,
DRESSING SACOUES cleaned by us are returned repdy for IMMEINATE WEAR

Your LACE CLIRTAINS last twice a= long, de our prodess Jdoes not affect
the fioest lace. It positively does not rot the threads,

Your Blankels perfectly cleaned, kept in shape, and returned with that SOFT, |
DWW NY FINISHL, like noew.

Vour PORTIERES, DRAPERIES, ele., cleaned, or, i desired, dved to match the
new wall paper or new decorations

Semil us vour LACE CURTAINS, BLANKETS, PORTIERES, eté., belorn
closing yvour house for the summer. We <lenn them | we store them @ they are
then ready Tor yoa on your retuarmn.  We poy expressage Gog wWay,

I vou desire advice, write us
Executive Offices and Works:
232, 234, 236 East 40th Street . . . . . New York City

ENGLAN

The ’Ennliuent

BEFORE
TRAVELING TO ENGLAND

Semnidd to Ta London I'nrls;-ﬂr#mr_n

A - r Exnre Sail &« Every Tuesday.

H. |. KETCHAM, Gen'l Agent N“rlll P:;I:I:ﬂllllh”i-hf']:"]‘-ru r|:".¥

- EASTERN RAILWAY OF ENGLAND e Fwik-acrew Sallings hvery
GHREAT Thursday.

362 X Biroadiway, Miw York

for IMMustratled Falder describine CATHEDRAL
BOLITE, Homes aof the Pilgrim Fathers. [ k-
= gpd Tedns=scr [HsTHciee dlan 11 %R YW 1Y
ROWTE T THME CONTINENT VIA MK
OF HOLLAND, Turbing Sleamers, Wirele=s
Telagramhy, aml Submarne Signiling also
ViA ANTWHRP.

Tor Gibrmliar Saples  and
e mhchan. ?—l.'|='-l.:'_|'._l-:'l'lf Satnrdony

Wirgless and Subhmzrie= Sig=pls.

| Rt peepdenn Aroapd  the arld
0 Tiowrs, Travekrs™ Chechy good all
pver thie scord.

s riradml ekl T : i K

OELRICHS & OO, Goml Anlt_. & Et't:ld“- u:-'.h'._ Y.

HONOLULU, $110

and Back (Arst clasa), Five and One-half
Days from San Francisce

BRI D--GE WHIET Aﬂ.l: E"E‘,El: RIES The splendid twin-screw stvamer Sferea (10,000

THE STANEAND OF ToE SEIBEE WO L tons o isplnce mant) nsils lram San Foancisco Apnl

FIN PLATING ARYS Dol of ok i oy 16 My 7. May 25 abd-every 21 daya. Round

Fapduyifen ' trip bickets good lor 4 months  Monolufu, the

._.:_“ I'. .I;:;:.I.hl_::._l: ' :_I::-::I, l:"_“'l_,l '_I_'_,_ ! I_-_' ; i o attractiye apnnt on Sanfire worlo oowur, HJ:I-I:IL

Pl RtLy GYTereney dewg ot W R LA i oty and secuote the ilr-ht_i.-rrlil'l Line 1o Tahiti

e ibh, B N1y diebd Lhal |OM phfbnrs. . B jsr and New Feglond—5. 5. Manposa, connecting

iy WRLIVGE - TH ."'.|| NLING MM =y, vy . with Unian hne: satlings. Apnl 15, Mas .;I:' '|III|.'|l‘

tem Bl e Deirninl patalog Trea. T i 1 2, ete.  Tahiti and back (24 dayns), $1.25 My

il YT I : I Zenland [Wellingtion), $I#5.25, irst clasn, R T. 6
Bt oo g ..'.l".'.'.u_:..'.-f.' .-':f:." AL v sl o8 rmrrithis.

OCEANIC STEAMSHIP CO.,
873 Markel Stresi San Francisce, Cal
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When vou bay yeur refrigerator, ey o good one.
Borier put your money. frin stocks than to boy o cheng
o, for stocks won't rain your beakth,  Buoy a Bakl-
win Refrigerator, and Have your food =srved Lokl
Crimp, and Sweif all ihe tlme.

Bildwin Refrigeraters peesirve your food betier
and wae isae jce than other mmakes, Bocaooe of tkeir
wirderfyl one-way cireculation of pure, cold,
drv air, wiich is convianiy forced nroamd the ortl=
cles atoved, poellyloe and oxding evesy ingh of e
refrizerator.

A cheap relviperator coals neasly as ki = 8 pood
oo &) the sturt. 1§ endangers yopr Dedlih, waskes
bicm, n.m1 spoils food ag long as= if lasta ) ia worn ool
when & Baldwin high-grads Refrigerstor s ir
fts prioe.  Hude o liletimie of satisfaction, not 4 tefm
sl Brrooy Ane

Baldwin Opalite Glass and Virrified Steel.
led Helvigarstomy are hatd, glossy white inside,
handsomes, dureble, secd dentby

Wiella s far nur igeatiloe pnd 8 sample af Upelite
(flass and Vitried Steiel. 'We have |8 sizens fm siiock,
Sseckils made G ML e spade.

THE BALDWIN REFRIGERATOR C0.
O Loke Street - Burlington, Yermont

In the puichase of bonds the vafue of a
banking house to a client depends upon the
scope, characler, and efficiency of the service
rendered.

Experience

A broad, comprehensive
knowledge of the condi-
tions that surround a
given issue of bonds is
necessary to a judicious
selection. Expenience
leads one intuitively to
lock for and appreciate
the salient features. The
dominating policy of the
business procedure of
N.W. Halsey & Company
is the complete safeguard-
ing of the funds invested
through them.

Wrile for latest bond circular,
No. A. N. 45

N.W. Halsey & Co.

Bankers

Dealers in Government, Municipal,

Railroad, and Public Unlity Bonds

NEW YORK PHILATHELIHLA

AR Wall St 14289 Okl Sk
CHIOAGD AN FRANCISCD

| 152 Monros St 4724 Calilornka SL
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lAmerican orf Furopean Ploan) _
combines the restful guiet of the country and seashore with the gajeties of o great |
summer resort ciry, Only ten minutes’ ride by express trains separnies the theatre
and shopping district from this delighiful spot. Here, surrounded by beautiful Inwns
and fiower-beds, tennis courts, ete, you can enjoy the coal, refreshing breezes of
Lake Michigan. For the bathers the smooih, sandy beach is near by. Orchestra
every evening adds to the delight of promenades on its 1,000 feet of broad veranda.
450 large. niry outside rooms. 250 private baths, Every comforct and convenience.
Tahle unexcelled. This finest hotel on the great lakes adjoins the great South Park
System, famous tor its golf links, lagoons, lakes, boulevards and hortcultural attrae-
tlons. Tourist, transtent OF summer guest i weloomed with true Southern hospitality.

Masirated booklet ve roguest o Manager. 5 Lst Buoalevard and Lake 55-:-"?. Chicado

MAPS

HERE is no argument more

We are suggesting at

this time ' = ; : :
L‘1Fr]'i'l]'I.-I.‘JIIi." LIl i, | !'.II!l.I!I.Il-l"I.‘J.] B

promotion eireular than a  good

LiEtEd Cﬂn‘-’EﬂiblE- Bﬂndﬁ map. The properties or tersdtory

are shown at n glance, in all their

as an investment for gpenoral relations.
hanks and individuals. For such work we have the skill

and facilities to show any kind of

A card showing all
issues and giving the
data on each will be
sent on request.

recfural $-|[1|1;;':I.".1115I1I1.' or artibeinl
delineations in a foreefol and artis-
Bl TILMILTIET.

Fngrving, Printing, Color Work.
THE
MATTHEWS-NORTHRUP
WOHRS

Swartwout & Appenzellar BUFFALO, N. Y.

. ‘: ! -II-'I | i
Members N. Y. Stock Exchange W Yo (e

Mlailimiin Bsgnoew Cinrden T owar

CLEv#lasn OFFce

44 Pine Strect New York Cliinesin Mulliting

- —
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The Choice of Genius

' Ronnded and enriched is the marvelons art of Mizcha Elman by the tone '
aof the Baldwin Piano, I
|

A With the music which this master drows from his cld Italian violin I'
Haldwin-tone 18 singularly in accord,
Flawless purity, mobility, hre; these qualities are not more mn the 1
strings than in the singing keyboard ol the Baldwin. g
!
] Of Elman's plaving of Schubert's  Stindchen’ to Raldwin accoms
[ ]'_n..'_4nitul.1t:t Saint-Sdens sawl —
“Such blending of tone with tone is the perfection of polished art.” l
i
I.
The elements which make the Haliwin a world-greal jHano ||
are set forth i the Baldwin cofmlogne. A line o peares |
reprovenliative will i o this lsbink,
il ¢
(@ he Malowin Company
'I [42W. Fuwrih Stresl
CINCINNATI

O T 5. Tatiged Hnn Propcison

i Ty i Er 0

63 -.,-., s Avr ¥ . Sl kel 1018 Diive Sirect J10 Baulter HEhect
|r|I..|||| din Taonzinville Femstion Tienvet
18 5. Paan'i 5 LS B, Pourith Ave dl Haniingioss v, 1t Califeroie Sk

— _-.ﬂ'—'-‘-"[ —
—— e - = -
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MONEY FOR USE ABROAD

T'HE Foreign Exchange Department of this Company will be pleased to
supply information regarding the various means of carrving Funds for
use in traveling. Letters of Credit, International Cheques, Bankers’
Checks, Express Checks, Sight Drafts, and telegraphic transfer of money
can be had of this Enmpan}f al current rates.

SA\merican Security and Orust Co.

M. Corner Fifteenth Street and Pennsplvania Avenue
Opposils Kaited States Braasury |

Sale-Deposit Boxes at 3500 Interest Paid on Depaaits
and Upwards per Year Subject to Check

-

— » = |

- _-7-'-:'.1‘ ——— ._I L - ' i =5 —_ - I
LE Sl |-|‘|;i_|_r|_'_l- 111k - Erd, at 2 T i

o= Tl =

RICE- and Descriptive Booklet covering the Storage. Safe Deposit,
If. ; LIST Lold Starsge, Packing and Forwarding, Hauling, and '-';ﬂfr"!! -
Cleaning Departments will be mailed on request. Correspondence snd inguiries
concermng stargge or housghold removals insited.

Automobiles Safe Deposit Cold Storage

Carringes, efc.. in special VALLTS for furs, clothing (hung
department with sepurate  for Silverware, Jewelry, up or in trunks), rogs,
chlrance and elevilor, at  and valuables under ab-  curtains. eic. Rupgs and
moderate rates. solule gunrantee, carpels-cleaned,

Becuritp Srorage Gompang

Sugcessory tn Sinrape Heparien] American Security anill ‘Trast O,

FURNITURE WAREHOUSEMEN
PACKERS, AND FORWARDING AGENTS

St o e atrmbed

1140 Fiffﬂﬂ'l.'l.ﬁl E‘L Descriptive Hodhbel w.u_ihingtun. D, E

ahe Price- List, |
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THE HOUSE-FLY
By N. A. Cosnr

With phatographs made gpecially for the National Ceographic Magasine
by . A Cobb

HE Ay referred to in these pages

i5 the one most commonly foand

i our howses—the Musca domes-
bea of Linmeys, Al most sessons nine
flies omt of ten found in houwses sire of
thi= kind, In some of the paragraplis,
however, the statemenis are mjercnces
fully justificd by experiments with very
siitlar species.

Speaking broadly, man has made the
hegse-fy s it has developesd along. with
the humian dwelling. I we hwl no
closed-im dwelling places iz douhifal if
the honse-fly ds @t presmt constituted
eplil continne o exist. It thnves sim-
ply because we afford it food, protection,
antl breeding places, ‘

It i= o' comiorting thought that just as
we have made the house-ily, so we can
wrrmake 31, but i s digeonraging o think
how long it will take us at the present
rate,

Following man into all but the enlidest
climates, thix fAv s found i nearly all
parts of the world, pnd its pame in many
tingangres denntes the fact that f is an
danr or honsehold insect.  Tn the past
it b= heen looked upon with indiffer-
enee. or. at most, struck st owith ohjur-
gation when tos familiar. It fAigures

fable and poetry, not without some. de-
gree of pramse ovcaswonally,  Its reputa-
tion as a harmiess, innocent, lively, and
interesting creature will dhie Hand.

In reality # is one of our worst ene-
mics.  [ts relations o homan bealth and
sanitation are most importiat, and yet
for vears all efforts to bring the {acts
properiy o the anention of municipal
authorities met with indifference or ridi-
cule,  We had become so accustomoed to
put up with the losses of hite and prap-
ety dhirectly traceable o flies thar we
no longer had the eapacity to grasp the
significance of very simple facis—facts
demonstrable by almost any one at the
expense of a few minutes, or at most &
few hours; of observation or experiment.
Aegin, it was =0 casy o tim the whole
matter fnto what passed for a joke that
the gravity of the subject was lost
=trht o,

Latterly, liowever, a gratifving change
e {aking place in poblic opinion, due no
donbt to what has been discovered abou
mosgiitocs,. Tt has been <hown  that
these Intter insects are ane of the main
factors i the production of diseases that
Frequently have eldimed their victims by
hundreds, or even thousands, ander most
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tragic circumstances, No mosquitoes, no
malaria.  No mosquitoes, no yellow fever,

In sanitary matters the tragedy tha
appeals to us stropgly enough to make
us o something worth while must bea
triggecly. quick dne its getion amd  very
awinl m e eesults.  Obe 13 oalmost
tempted 1 say that if only a disense is
msiduoss enough i may proceed without
opposition, even though we know all
abomt 165 cause and the means for j&s
prevention.  How otherwise @an we ex-
plain the prevalence O consmnpiion?
Cine bundred  vellow-fever wvictims. per
week move us more than the regolar
mortality  from consutmption that same
week, though the Latter may be 4 hun-
dred timed the greater.

If consumption lnid hold of its victims
suddenly and took them off in a few
cdavs, what a difference it woull make
in our attitide toward #t!  And vet i
doer iar worse, It lingers and tormures
its wvictim, aften for vears, making life
a burden to hiy and to his feiends. a
comtinual source of care and expense, a
continual soproe of wrrow, :mi. wiirst
of all, a contimual menace to all who
come i contact with him or his belong-
ings. It does worse, while we tao gften
continee to iread the old beaten track.
more or less apathetic, faling 1o do what
we know we onght o da, '

However miteresting and horrible this
E:}Thfﬂ‘-‘!:.’fl-‘ﬂl aspect of consumption may

. 1 wish' at the present time to do no
more than make it illustrate the ottitnde
we have assumed towarl fies. which is
hardly Jess imteresting and deplorahle,

But pepple are beginning 1o ask. if the
mipsquate - 1= so0 important & factor in
human diseases, whether the people whao
for & peneration or more have heen eall-
ing attention to the hoosefivy as a dis-
trbutor of disease mavy net have a case
'Wl'.l'ﬂh"a' of attention, TT]I,' restilt ha= heen
a slow and partial awakening. <o that we
now have muonicipalities with =uficient
enlightenment and eonrage 1o begin the
ﬁ!.’hi' against fies. | sav COUTHZE Very
ardvizedly, bedinse it takes courage of an
uncommmon - sort, 0o omatters of this kind,
to act up to convictions we know sre not
shatred by the mijority of our neighbors.

THE NATIONAL GEOGRAPHIC MAGAZINE

Fghting public indiference i3 a thank.
less tosk, especilly when it is acoomn-
panier] by an undércurrent of half-con-
scuodis pridle

Ve lmve been siow to recopnize the
impertant part insects play i the spread
of disease, because it is difhcull to eateh
them in the act.  The msects themselves
are small aml elusive, and the disease
perms even more 0. [t 5@ rare occir-
rence for us 1o koow at whot time, oF
precitely n what manner. we lave be-
come infectind with the germs of diseqwe
It is almost always a marter of guess
work.  If, therefore, any one 15 skephical
about the dangerousness of  fies, and
asks to he shown a case in which it can
be proved that fies have infedted a
human being, he sets p diffeult task
Tl‘ltrl: 15 no difficulty whatever in cags-
myg flies to corne into contact with virn-
fent 15, nor is there any difficulty in
showing that they can transfer these
germs to healthy anmmals, amd that the
amimals in conseguence become diseased.
Thiz has been done and ecopstitutes one
of the main proafs of the dangerousness
of fiies,

There is plenty of evidence that flies,
having come into contact with diseased
materml, have afterwards by their con.
tact with persous ar their food probabiy
caused] the disense that followed. This,
however, does not constitiste that rigid
andl satisTactory proaf we would prefer,
Nevertheless, such historles can now be
assembled in mombers that amaount to the
stromprest kind of circumstantinl evidence.
There are a number of disentes whose
anhnal merease amnd decrease harmonize
with the abundavee of fies in precisely
the way they would div if flies were the
moculating agency.  The cirenmstances
fully warrant us in acénsing the fiv of
trinsferring almoss any infections dis-
esse that occars o fly=timo.

The fiv's power to spread discase is a

Airect. function of 12 powers of locoma-

tion. It can fiv eonsiderable distances at
a high rate of speed. Tt is quickly ear-
ricdl  long distances by trains, buats,
teams, anmmals, and man; _

It is possible to gt a el bilen of &
fv's rate of flight in a number of wavs,
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Flhies come 1o ships newly arrived m port
across considerable stretches of  wiater.
This we know, becadse a few hours eir-
Yier there were no fhies on the ship. Mo
communication has been had with land.
The flies must have come on their own
wings. Occasionally we see a fly follow
a temm or ammal, easily keeping up =
poad pace.  The wing muscles of a fiy
when weighed are foand heavier m pro-
portion than those of any bird o fur es-
armined. It ie difficolt to tre a tly ont.
Test this by teving to keep one constantly
on the wing in a room and you will spon
find you Have no easy task. Al this
<hows the fly to be no méan navigator
of the-ajr,

If such an active and adv ontorous in-
sect s the flv carries diseasc germs it
will quickly spread them far and wile.

Muost of our diseases are canséd by in-
visible germs that lodge and grow m our
hodies, destroying onr 1ises or poisan-
ing us with their excérety,  These perms
miay be brought to us from some sick per-
son by whatever is Lirge enough le carty
them and has the gpportunity.  Combing
this fact with what every one knows
about flies, and we see at onge the tre-
mendons hmportance of flies as carriers
of human disease germs.

The result of this simple piece of rea
suming is-so startling that #t s often sule-
tracked by its own importance, 1t looks
st incredible that we hesitate, distrust-
ing our own logic. Tt seems incredible
that men have gone on dotng as they
have done, and as they are still deing, &
the facts are as they scem. The conse-
quences of our reasviIng seemo o 1res
mendons we fear there must have béen
a mistake somewhere, And =0 we dis-
miss the wlea. |

(e way o disturh this false sécurity
i< to interest people in the habits and
strycture of flies, The more we know
about thes the more elear 1t will become
that thev are afiong oor worst enemies.

The photographs ifllustrating tids arti-
cle hiave been designed with this enil i
view. Take for instance the view of the
flv resting on glase and viewed from be-
low. Look at the feet, and bbserve that

3 e

each of them bas two claws and two
light-colored pads. The fdy clings two
rough surfaces by means af the ciaws,
and 1o smooth surfaces by a combined
action of the claws and pads. The fly's
pads are covered  with thousinids  of
minute short hairs, sticky at the eml
There is no suction—merely adhesion.

The dction of a fly's pails may be illus-
trated by means of a plece of sticking
plaster and a few threads and small
weights. Take u piece of sticking plaster
balf an anch owide and sew throogh it
somme short pieees of thread at intervals
of half an wch, and kot the threads on
the sticky side so that they cannot pall
throngh,  Stick the plaster to a dinner
Eint-: or other smooth object and it will

found that if a small weight s at-
tached tw cach thread the plaster will
sgstain  in  this way a  considerable
weight—that is to sy, the sum of all the
small weights is considerable,

Now, remove the weights and attach
all of them o one or two of the threads
at one end.  The pluster will promptls
be torn Toose.  Acting on g portion of
the plaster at & time, the weights can ae-
comiplish what they cannot accomplish
when distributed’ along the whole sur-
face of the plaster.

This experiment  illustrates roughly
how the fly uses and controls its feet, (N
course, in my illustration’ you can sce
juet how the weights releise the ploster
from emid to endle It is VETY chfficult to
make this observation on a fly, because
the Av's pad i s small, and more par-
tieularly  because the whole operation
tukes place in something like the fiftieth
part of a sceond.

Wonderinl as the fiy"s pads are, they
have their disadvantages, for stickiness
and Tocomotion are oot alwavs sinctly
compatible, Humopous use is made o1
thiz idea in Unecle Remus fales, *The Tar
Baby™ and “The Outrogeons Prank of
Brer Rabbic" In one of these Brer
Kabbit takes advantage of the stickiness
not only of his feet, Dot the rest of his
amatomy, to strike terror mto the sools
of the other animals. Raiding Brer
Bar's pantry, he accidentally breaks the
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FEMALE HOUSE-FLY HESTING OX GLASE AND SEEY FROM ANOVE

The hoose-fly swallows many kids of gerins atd S
at intiervals of a few miutes s excret, the “tl
throiigh the fly in Tess thag an hour, and
Fliea sprend more germs o this way than

= ann) deposits thn all '|r'l-:'- by
s o Thuse gerts rdd spoees i
Cvibe ettt o1 1l ”:. ek ALy ..'ll-'l r:'l'liril'.'IF-"I
m any other.  The house-fly sticks close 1o man
.11!-'| % -:|'|:|_'|.+'|.--'lll'ﬂ.~' R ir| th ||||'l'.u| of  hman -jl'lll_'-l'll'- ﬂ'--:r'.:-r- of anmails mndd |||_.||I-.
arn spread m the siime way. The haidrs on the back of o H

L ."-'l-' LLi II. el !l.l IiIIIIII--.-F r-! ll-l-.l-'llll':. I'_'.I.I‘I.‘I'
it eorrespond manmiber gl location on ol oiese-t]ies
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M ALE HOUSE-FLY RESTING ON CLASS AXD SEEN FROM WELOW

I addition to twn claws, each of the ox feet m-stupphed with two Bght colorod iticky
rhet ) Germy aml spores stick (o these pads, and an thus earried from frlace o place with
erent rapedity, for the vy travels st and far on dts own wings, amd on cars, Douts, s otles
moving things. The Ay eleans s feol charchully whemever thoy become o ntaminatid, thas

FEMMG Y T F this gorms {ial ','..||:::| therweesi b ||||'.|II. [l most |
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WOOEEE LEEE BLE AL - A HOU=E-FILY
Illi.l mime -hepd TR i1 ||'||!|':" it thi (FjFfH Nt e r|I|Ir i % one of 1f
hipghly orpanteed of dec e two large nreas stndded with thoosnnd:
dnpodd eves,  The three simple eves are

|I_I FERLE ||
the

il tacets are the

if thie hesdd m the muddle, Ses
rop view of the i with “peneodk feathors™ on thein e
riledi e [ A v can =ee i nll anenlar divections

_ The iwo large pendant organs
or Mleelers" A Al
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SINE VIEW OF THE HEAD OF A HOUSE-FLY

amse head 13 shown front view an the opposite ple The end of the proboscos cas

B - I- - -
ve thrmmeh whicli a1 the food 18 stramed e mpeshes of thild steve allow germs

all hat the largest apores 10 pass The howse-fly takes o oonly lguid food. When the

1 def food, i rst spim iva o 1 & g8 o dreso]ve 1
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honey jar over himself to such a tane
that, as Uncle Remus says, “He wan't
jes” bedobble wid 1, he was Je’ kavered.”
drer Habbit soon discovered thot this
condition wis i:lll.:urranltht with conven-
fent Jocomotion,  Things stuck o lis
feet it suchl an viustal way as (o supest
to this practical juker what a specticle
he would present if he shonld roll ham-
self amonyg the sticks and lenves i Brer
Bar’s vard. Corrying out this aden, Brer
Rahbit presents nmself to the other anl-
mals with the usunl side-splitting results,

In the "Tar Baby"—"0ne day Brer
Fox rig up a comtraption whit he all a
tar baby.” This sticky puppet placed
cunningly in Brer Rabbit's path excites
Brer Rabbit's ire, because he “won't say
neffin” in response o Brer Rabbit's
overtures.  In his efforts to teach him
manners Hrer Rablnt hits the tar baby,
and as the tar baby will not let go, and
still persists in “savm’ oufiey,” Brer Kob-
bit hits Wi with the other hamd.  This
i the begainning of such a tangle between
Brer Hn!ﬂh_il and the sticky tar laiby thay
Brer Rabhit is completely entrapped and
falls into the hands of Brer Fos.

All his grown-up life the fly has to
manage with sticky feet. lmagine car
plight i the soles-of our fect were stick-
mg  plaster, perenmially  renewing s
stickiness!  Whoever has experienced
the sticky mud of cettain regions will
reeall how the boots ball vpoand what a
conglomeration one drags home from a
ramble wmder such circamsiances.

To such inconveniences the fly s eon-
stantly subjeer, amd it i< this that has
bred into him a habit of frequently preen-
ing himself, particularly his feet. These
are constantly becoming clogged  with
adhering substanees, and this contan-
nation the fly must assiluously remove
if his feot are o act properly in support-
iniz him on shippery places.  1f this eon-
tamination is too sticky to rub off the fly
laps it off, and it then passes off in s
excret. _

MThus it is that all sorts of microstopic
particles are moved from place to plice
on the fect of flies. These particles are
rarely of sufficient size to be seén with
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the unaaded eve. Nevertheless, they are
constantly present, amd the amount of
matter thus transierred &= relatively con-
siderable on acconm of the Hy's activity.
When' flics have aceess to discised or
rotfent of foul matter the translers thos
eflefted are ddangerous, All sorts  of

minile orgnmsms are speead in ghis way,

inclading diseases of man, animals, ani
plints. [t 8 impossible to o into de
tails 1 thig place, bat 1t s only rigght 1o
sty that the himemmmtion completely fails
to. grasp the far-réaching cotisequences
of this transfer of perms and spores: on
the feot of fhies

Unfortunately, this is not the worst of
i. The transier of germs by means of
the fle's feet is a small matter Léeside
which tikes place through its exeretn

The following is the defecation record
of a well-fed iy (the fly was fed at
23 4 m)?

funtervol timer Nuber on gpores in thy excretn

ESRICT 7], s
8... 0.4)..-
Goeue  Gd0.... opoTes W excreta seen 1o
fraiss,
g..- . 0T R
.I'l"FF uiﬂlhlﬂ
Tices Gu.80.... SpOTed.
3, oac 10.0E. ... Shorten
Liver M. ..
o TIT T PR
s PR L
g-_‘ 0, 16, , ..
Bivas TOLE0G i
TR L
3., 1. 2. Spaires
- SRR |4 Jr Fowuml one.
Folao! DO, . .
T, . 0. F, ... SpeiTEa
¥A eee IOL4Y- 1. VOTY muany sSpores.
iaae” 10U
%.... moogr... Fdoaml ome
EB..s:  LT.0M Very many spores.
Recie . JEaHin
9, . ft.a, ... Yerr maty ipores,
6. . Ly ,3bh, ..

The time lapsing hetween the move-
ments varied from 1 to 15 minutes anid
averaged about 414 minutes,

No womnider that flv specks are commaon
if the fiy evacnates onee in five minutes
all day fong! The number of specks in
even the best-kept honses i< simply ap-
palling. T might he acrused of sensa-
tinmalism if 1 should publish records in
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my possession gained through the vse of
a little counter which can e used to
estimate the number of fly specks on a
given dred.

W men-folks are muoch less observant
in this matter than oo better halves. but
even o man, aiter a short period of train-
inge, finds no difficulty 0 astonishing him-
self at the abundance of Ay specks in
sttuations that show them off o advan-
tage ; for mstance, on ordimary window
paties. No housewife fieeds o be told
that one of the main reasons for cleaning
wimdows is the presence of fiv dirt, bt
even she will, T think, be surprised at the
results of actual counts, The fact 5 we
ordinarily notice only the Inrgest and the
darkest. The great majority escape mio-
tice because they are small or transparent
and colorless. Window panes with from
{000 to 1,000 fly specks per square foot
are not at all uncommen. From 10 1o
g0 per square fool is a comnon number
in what are considered wellkept homes.
Spotless glass is rare, exseept an houde-
cleamng day.

This is in situationg where the (it
catt be readily seen.  On neutral tinted
phiects. less often’ cleaned, fly specks
aeett i millions,  On wall-paper, chan-
delicrs, outside veranda posts, on cor-
nices, ceflings, and window bimds the
numbers are almost past cotputation.

The wmoomt of this freenl matter de-
potiteid by fies i of course in proportion
to the number of fhes.  When the tlie=
bave seeess 1o disenseéd or rotten or foul
miatter these fweces are dangerons.  1f
there is any infectious or contagions dis-
ease i vorr neighborhood in Ay-time,
beware of fhes!

Flies swallow the germs of typheid
covntless millions while feeding o the
excretn of typhoid patients, A a result
they spread a thowsamd times more Ty
phisid germs I their excreta than on
their feer. My own experiments have
shown that the ¢pores of a variety of dis
eases pass through varions <necies of Ries
withent appreciable: change, and that
without donbt certain diceases produce
edors that entice flies to swallow the
spores sa that these latter may b more
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efficiently spread abroad. The germs are
jlist as virulent after passing through the
iy as betore.

My expernments show that the greatest
variety of spores and microbes cany and
normally do, pass through tlies ir.m[r et
munate afterwards, In fact, the most deli-
cate spores are little if any injured by
the fly's digestion. Among those tried
are the spores of some of otr commonest
and most destructive monlds and spores
af nearly all the diseases of sugar-cane
atul those of numerous other plants.  In
shivrt, It rarely ha that spores of
auy kind swallowed by a well-fed iy do
not appear i an hour of =0 in the feces
of the fly in an umnjurel comdition, such
that they germinate rendily afterward.
Finally, as mipht be expected, exmnina-
tion of the excretus of thes captared 0
the open shows it o contain a3 great
variety of spores fn a lving cotdition.

I fim) the digestion of the adult iy
to consist in the absorptivn of those sub-
stances readily soluble in its wenk digest-
ive fluids and the evacnation of all others,
In accordance with this principle the fy
i+ an enormons feeder. At a single meal
it frequently swallows nearly hali its own
welght of food. In ihe course of a day
i well-fed Ay probably asa mile swallows
more than its own weight of fond.

Puring the summer the flv population
of #ny large town must number millions.
Comparing this fact with the foml habits
af the flv. we <ee at once the importance
of the role they play n our affairs, more
particnlarly in view of their dizeaze-
carrving powers. | vemiure to think the
mast powerful imagination fails 1o take
i the vast minltinle of conclusiong that
fallow from these simple lines of rea-
SOMINE-

What has been daid is an attémpt to
shinwe that the honse-flv, iz a character of
much greater significhnee to us than is
indicated by ki adormment of a fable.
[Te really does have snmething to do with
the turming of the wheel, but it is the
wheel of life. He iy hove little to do
with keeping it going. but he certunly
sometimes has much to do with stop-
ping it.
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The fty does far worse things than get
int the ointment, ior unless we (ake
care he gets into or onto pretty moch
everytiiing we eat or drink., Such an
ccctirrence is not simply diggusting ; it g
mwre. or less dangerous, and the danper
hes n the introdoction mnte our bodies
of disease germs. This danger is far
more redl than commonly suppased.
1Tlﬂt can be no doubt that moch sick-
ness 18 started inothis wav,

The guestion is, What ought we to do
about it? The answer is simple, and it
i that we ought to take greater pre-
castroms,  both mdividually and collect-
ively—
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First. To fully inform ourselves on
this subject by readimeg guwl observation.

Secondl. To prevent the multiplication
of thes. Abolish therr reeding plices.
Frotect food and refose so that thes can-
not get at thenn.,

Thiridl. To keep fies out of our build-
Engi atl streets,

Fourth. To enmiploy all reasonable agen-
cles te destray flies that eome into exist-
ence in spite of our ather precantions.*

*For further informmtion on the rovapes
catived] by fies s I-rnlmmir Lioss to the Pen-
e of the United States thropsh ITnsects that

Ty Dizoase,” hy DL O Howard, Avgust,
toi,  haTinaL GEmcearsag MagaZINE pr
75740,

NOTES ON THE DISTANCES FLIES CAN
TRAVEL'

By N. A. Coss

sary shrect observations as 1o the dis-
tinces flics can travel and ther rate
of  spesd—ities’ motions @re so | mapud.
Nevertheless, in the course of time |
have heen fortunate enough to witness a
number of convincing mstances. To
these | have added the mdirect evidence
of comparative anatomy, [f the fy's
wing museles are unusually balky, it i 2
fair inference that its Aight will be quick,
ot longr sustained, or both.
| have npever soeceeded n tirimg my
flies very perceptibly if they had n free
space fo move about in. When eonfined
i &% room they may be kept on the wing
for hours withour showing many  signs
of fatigue. Though they move twenty

feet to the experimenter’s ome, they w tTI
often secesd in tirtneg im. out if he
undertakes the task of keeping them al-
wivs on the wing. The instance of the
fly starting to eross the Mediterranenn
Sea iz a very striking one. [(Sec page
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I T is very difficult to make the neces-

EXTRERIMENTS INDICATING THE GRPAT
POWERS O FLICHY IMESESSELD
Yy SOME FLIES

Among insects, as among birds, fiers
of two very different types are to be
found—those that soar anidl those that iy,
Withowt emtering deeply info the ques-
tion, this divisson may be said to be
ahout as marked among insects as amon
berds. The thers nmong inseets, o which
chiss the thes belong, correspond, howw-
cver, more pearly the extreowe Hmit
reached w hanming birds.

The rate of wing vibraticn in fAving
insects i hivher than anv, wing tafe
Among T‘urllm In fact, the difference is
so preat that it raides altogether new me-
chanical and physiological questions. Tn
the oase of insects these questions have
excited] rthe fnterest andd attention of
minds of the highest order, ns is appar-
ent on looking over the literature of the
fuiestinm

The Hies helong to the quick-action
group of flving nsects, the principles of

* Abstracted from *Fongous Maladies of the Sugar Cane,”" Iy N. A. Cobb
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whose wing musculnture appears to hove
Leen hirst explained correctly by Graber,
Ko one has vet, bowever, fullv expliundd
how it is that these iusects are able tw
execiute such quick movements, [s it
possibile that the division of the thoracic
muscles imto  promps; o division  that
secims to prevail i all the insects that Ay
i this manner, is a provision by which
the musclex act v relays? 1 wesrecall
the motions that are exccuted by =@
single pair of antagonisic miusches, can
we recall a single instance where move-
ments are executed at the mte of several
humdred per second? | doube if even in
those mioute forms where there appoars
tn be the least moleenlar difficuity—I re-
fer to the cilia of microbes—so high a
rate of vibration would be clanmed, (1
know of no investigntions.) Few men
<N exéectute mode than ten moverneres
per second with any musele,

It has often strock me when exmmin
ing the batteries of muscle by which the
<quick-action insects execute their wing
movements, that here is a mechanical
ani] physiological problem that it would
be well worth while (o investigate,

ENCRMINTELY FOWENFL'L, ‘WING MUSCLES
OF PLIES

Ten flies of the smaller of the two sar-
cophagons species formid common at this
Stution® were weighed after being chio-
roformed. Thev were taken as captured
in the middle of the day.  No doubt-a
shight amount of the vapor of chloroform
adied to the apparent weight of these
ten flies, which was 478 milligrams. The
central thomcoie muscles were removed
and weighed, amd alsa the two sets of
lateral muscles, The result was 67.5
milligrams for the central and 8.5 for
the Interal Thue we bave:

Averape weight of Hly, 47.83 mg.

Average weight of Tateral batteries of
muscle, 385 mg,

Average weicht of central battery of
muscle, 75 mg.

Total welght of muscles, 12.0 mg.

From which we learn that the weight

* Fxyperiment  Station  of Hawalian Sogar
Tlanter's Associntion, Hopolalo,

35]

of the central thoritic muscles 15 4.1
per cent of the weight of the fly, and the
weight of the lateral thoracie muscles 18
122 per cent of the weight af the fly, antl
that together these thoracie museles con-
stitute ath2 per cent of the weight of the
iy,

“The method was to fix the fiies in 50
per cent aléohol, dissect ot the muscles,
soak them i water for several hours,: re-
move the excess of water and weigh the
muscles barely motst,

FEight females of the commonest spe-
cies of Syrphus about the Station had
their great thoracie museles removed and
weighed, with the following results:

Longitudioal muscles, 12,3 per cent of
the weigrht of the fv.

(hlique muscles, 6.2 per cent of the
w-:.?ht of the fv.
otal, 21.5 per cent of the weight of

the fiy.

A similar trial with ten maleés weigh-
im? w74 g, gave as a resulf:

angitudinal muscles, 17.12 per cent
of the weight of the fy.

Transverse mmscles, 125 per cent of
the weight of the Ay, :

Total, 20.62 per cent of the weight of
the fiv,

The males of this jits have a
rreater propottion of muscle than the
emales,  This appears to bhe generally
true of flies

The wing muscles of a notable fier,
Voleella obesa, often to he seen, espe-
cially in the moming, standing in the ar
in shadv places in Honolisln, were re-
moved] and weighed i the sune manmer
ns described for the two sarcophagous
species.  The resuft <howed that the lon-
gitadinal mnscles constitutes 25.7 per
cent of the entire weight, while the
oblique sets constitute 22.3 per cent of
the entire weight, so that together these
muscles constitute no less than 48 per
cent of the I'I.'l.".'igl'lt of the iniL‘EE. It
shiould be moted that all the specimens
examined appeared to be males, and the
aheence of gravid females may in some
degree acconnt for the difference be-
tween these results and those noted in
the case of the sarcophagons flies. How-
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ever, it could not account for more than
a portion of the great diference

This result is I'lt‘mn thie E:minm&m of
ten specimens that in agEregate
weighed 674 milligrams.

WING RATES OF MOWERFUL INSECT FLIERS

Records of wing vibrations ot a speci-
men of Syrphus that had been in cap-
tivity 24 hoors, and meanwiile fed on
sugrar and water, gave, as the average of
four tests, 400 per second. The voice of
this fiv when scared by pressure vined
from violin A to the C above.

A second specimen gave 378 as the
average of five tests. One test in the
same quarter-second gave 347 and 578,
the slower being at the 'l.'rq;':nmnh of an
effort, the [nater at the maximum speed
attmned.  These rates, which at first ap-
peared to be the frue wing rates, prmnl
ultimmately vo be subsidiary yibrotions,

Wing. vibrations of Folucella, 208,
average of six tests. The tests varied
remparkahly, being as follows: 228, 233,
275, ala, 348, 4085, The latter two are
remarkably above the others, nnd are
subsidinry vibrations:

Three tests on a green-boitle fly gave
250, 258, 19h. Average, 233

A largre ?-EH"LUI'II‘I:]LU-H‘ flv. female. as
the result of seven tedits, gave an average
of 246 per second. I the enurde of these
tests rates as High a5 400 were observed
for short perids of time, bt these were
probably subsidiary vibrations, The tests
ran as follows: 1o, 206, 227, 257, 208,
ak, 281,

The wing vibfatime of one of the
la_rgs: sarociphaeons ies held captive, on

being chiromn F%rmﬂ'wr'l fnve as the result
of =even different trinls 203 vibrations
per second,

Goliden tiragen Ay (Pantala fovercons,
Fab.), 17 per setomd, bve observations,

one mdividual,

Iargr dragen iy (Arar  funius,
Drurs), 22 per second, seven observa-
tions, one jndividual.

Tuning-fork tests on the same paper
as the above tests gave results as fol-
lows: Pitch, A international. 420, 440,
462. Average, 443
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HIGH WING-EATE FLIERS V&, THE SAILERS

The nkrafuu flics are well known to be
ICTS. .’.'m:].rg’ everybody must
ave ni..lul::-n] the hold fight of these con-
spicuous insects, which may at times be
seen scaring |'ngh above the roofs of
houses in our towns, and éven over the
tops of some af our high hills and moan-
tains.  We may, therefore, armve at @
more accurate conception of the fixht of
flies if we compare it with that of these
larger nsectz which emme under more
cornmin observation,

The relative powers of flight of the fly
Folurella obesa and the large dragon Gy
is shown by the usmally futile attempts
of the latter to capture the former. 1
have never seen a Folucella captured Ly
one of these dragon flies, thongh the
Fofugells when standing still in the air
offers an unusually fair mark. Wl:u:n
the v arives the Folwcella is
gone, The fact that dragon flies con-
tinue to make passés aut them may indi-
cate that the flies are someétimes caupht

A golden dragon fly and a § ’ﬂhlrr.'h'ﬂ',
whose weight were to each ather as 2074
to G2 (myro), hod winge areas that were
to each other an 408 tn 1.0

Cir, iy speak approximately, a dragon
flv weighing only four o five times os
much as a fiy, hoth being expert fliers of
their respective kinds, had a wing arca
thirty times ns great,

A Faolucella Ay and a large dragon. iy,
whose weirhts were to each other as fig.2
to 1508.5 (myg.), had wing areas that
were to vach ofher as 16 to 82 ; that is
tn say, speaking approximately, the
-‘Irua:r_m fly. while she weghed only 25
times as much, bad o wing area over 50
times as great.

A REMAREARLE FLIGHT

[ remember cnee to have witnessed a
very remarkable example of the power
af flight of one of the larger flies. O a
vovage across the Mediterrancan from
Algiers to Marseilles in company with
Prof. W. T, Swingle, | ohserved a dip-
tercins  insect keepmg' pace  with the
steamer &0 accurately that it almost
seemed as if it were joincd to the boat
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some tovisible rigid connection. The
boat left Algiers al noon, and as long as
there was any light left by which to ob-
serve, the insect kept its place stendily.
This was in midsummer. The msect
mever made any attempt to come aboird.

The boat was oot particularly fast, her

speed being, so far ns | could judge,
about thirteen knots.  Whett we consider:
that the insect was all the time support-
g itself in the air while the boat merely
floated on the water, and this had its
weight supported, the comparison be-
tween the two is all the more striking.

FIGHT THE FLIES

We repring herewith a cirenlar recently pubilished by the American Ciiie Assoca-
fiow, weldch i condicting @ vigorous campaign aganst the dy

T is ut this time of the year that the
house-fly biegins to take on life for

the ensuing spring and sunmnner | egEs:

fausl Tast fall will soon begin 1o hatch, At
first he is only a little worm, wrigghng
his tiny grobelike form in seme incubat-
ing pile of filth. He is usvally tound
the manure pile, the outhouse, or the

mounid of rubbish or garbage in the back:

varil. It this condition he is casily killed,
and it should be the duty of every person
iy il Bim now,  The house-fly eould not
exist if everything were kept perfectly
clean and sanitary, Exterminate the fly-
waorms, do away with its breeding plices,
and there will be no fhes, [ we are to
fight the flies this summer we <honld wse
every agency. possible, and the best way
tio fight them i to prevent their breeding,

The common hotse-Ay 15 coming 1o be
Lknown as the “typhoid fy.” and when the
termi becomes universal grester care will
be exercised in protecting the house from
lis presonce. )

Fhes kill n greater mumber of homan
beings than all the beasts of prey, with all
af the poisonous serpents added.  They
spread disease which stiys thousands,
while big, powerful beasts kill =mgle
Victime, _

As <oon as the Ay comes out of his
shell he is foll grown and starts oul m
the world to make a living: and it your
home 15 not clein he knows: it by the
ador.  They can discern an odor of filth
for miles.

As much as they like filth odors they
dislike other oidors.  Where o bad odor
will attract them the clean odor will re-
pulse them. A pleasant-smelling  sub-
stance—ihe (ragrance of Howers, geras
niums, mignonette, hvender, or any per-
fumery—will drive them away.

He is a frequenter of offal.  The Ay
lays her eggs in the manure pile or other
chjectionable filth. All the germs—all
the imaginable alwoiminable microbes—
fasten themselves on the spongy feet of
the flv. [le bringe them into the house
and wipes them off his feet. The Ay you
see wilking over the food vou are about
to eat is covered with filth and germs,
If there is any din in your bouse or
ahout vour premises, or those of your
neighbors, he has fost come from it It
i< hi= loyne.  Wateh him as he stands on
the lump of sugar fndustriously wiping
his feet, e i= wiping off the disease
germs, robbing them on the sugar that
vou ore going W eat, leaving the porson
for vt o swillow,

He wipes his feet on the food that vou
cat, on the faces and om the lips of your
sleeping. children,  Thiz does more to
spread  typhiid  fever “anid cholera in-
fanturm and other intestingl diseases than
any pther cause.

Disease attacks human beitgs  only
when thev are brought in contact with it
For instance, von cannot get typhoid
fever onless vou swallow the germis of
typhoid, and vou do net swaliow these
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unless they get on the food you
cat or in the lquids you drink, or on the
glasses or eups from which you drink.

Not enly does e scitter the seeds of
diseaze from s body over your food,
but before your fruit and vegetables are
placed before yom thr.?- have been sub-
jected to his hlihy habits, either in the
kitchens or in the stores; where he fies
from the horse dirt in the middle of the
street to the tobercular sputum on the
sidewalk, and then liack to the foodsnffs
displayed for sale.

Many diseases which are sttribaed to
milk and water originate through Hies,
A paliuted brook, river, or luke furnishes
germs from sewers, and fies in millions
settle on the refuse thit washes dlong the
water’s edge.

Intestinal «iseases are more frequent
whenever and wheréver flies are most
abundant, and they and not the summer
heat are the active agent= in its spread.

There is special danger when fies drop
imnto sach fioid as nilk. This forms an
ideal eulture material for the baciling, A
few porms washed from the body of one
fly may develop inte mallions within a
few hours, and the person who drinks
such milk will receive Iarge doses of
bacilli, which may [later couse serious
gickness,

Therefore, keep the flics away from
the mulk:

N TS

Don't allow thes in your house,

Don't permit them near vour food,
especially milk.

Dont buy foodstaff where flies are
tolerated.

Dion’t have feeding places where flies
cart load themselves with ejections from
twphdid or dysenteric paticnts.

Don't allow your frmts and confec-
HFIHE- in he exposed to the swarms of

e,

Don't let Aiez erawl over the babs's
mouth and swarm ppon the nipple of its
nursing bottle.

Cléean up yvour premises inside and out,
and then, as much as vou can, see that
others do the same.
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Strike at the root of the evil. The
hottse-fiy breeds in horse manare, kitchen.
offal, and the like, 1Mspose of these ma-
terials in such a way that the hovse-tly
camnol propagate,  Sereen all windows:
and doors: anil msist that your grocer,
butcher, baker, and eévery one fnan
whom vou by foodstuffs does the same.

There 15 more health in a well-sereenesd
howse than i many a doctot's visit.

Adter vou have cleaned up vour own
premizes mspect the neighborhood for
fiy-breeding places, Call the sttention of
the owner o them and, if he does nat
remove them, complain o the Board of
Health,

Flies breed in horse manure, decayving
vegetahles, dead- animals, amd all kinds
of flth,

NOT LESS THAX QF PER CENT OF THE
PESTS ARE NRED IN THE STANLE

All stables should have 3 manore bim
with a door at the side ant o wire screen
on the top, that the larva deposited in the:
manure before it was placed in the bin
will be screened when hatched, and, as
Hwes seck Tight and come to the top of
the bin, they can be easily killed by bhurn-
im;rﬁnpﬂr or same other device,

e flv has a thisst only equaled by
his honger; place a dish of poissned.
waler in the stable and a grenter part of
the flies hatched there will be Killed,

Flies are matureé’s scavengers, fulfilling:
the same function that some hacterin do,.
but become an intoderalile poisance and
dianger when' entering homan dwellings-
and by contamination of food.

The presence of thes is a direet evi-
dence of eareless housekeeping anid of
the existence of filth in some form abeut
the premices, and are (more dangerous
than the good housekeeper’s terror found:
m bed-rooms.

Hemember that wherever  abuolute:
cleanlinesz prevails there will be no flies
Look after the garbage cans.  Sce that
they are cleaned, sprinkled with lime or
kerosene o], and clnsely covercd.

Remove all manure from stables everv
three or four davs, aml when removed
keep ina tight pit or vaull, so flies cannot
lireexd n it
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Lye, chloride of lime or blue vitriol
water, crude carbolic aaird, or any kind
of disinfectant may be used.

Keep  fies away from the kitchen
Revp. flies out of the dining-rocm amd
away from the sick, especially from those
il with comtagious diseases

Screen all food.  Apply this role not
cifly 1o foodd prepared at home, but to
fondstuffs offered for sale, and eapecially
fruite, salads, and all othey things which
do not require to be eooloed.

Prevent consummptives {nom expecto-
tating where flics can feed upon it

HowW ‘0 K1LL FLIES

To clear rooms of flies earbolic -acid
mav be used as follows: Heat a shovel
ar any similar article and deop thereon
20 drops of carbolic acul. The vapor
kills the fies .

A cheap and perfectly relinble fiy
poison, one which is not dangerous to

85

human life, is hichromate of potash in
ealution,  Dissolve one dram, which can
e honght at any drug-store, in two
otnees of water, amd add a hittle sugar.
Put some of this solution in shallow
dishes and disteibute them about the
FTRITE -

Sticks Hy-paper. traps, ani liguid Eij:
sons are among the things to nse in ki
gz flies, bt the latest, cheapest. and best
iz a-<olution of formalin or formaldehyde
in water., A spoonful of this liguid put
into # quarter of 4 pint of water and
exposed in the room will be enough to
kill all the flies,

To quickly elear the rosm where there
are many flies, bum pyrethrum: powder
in the room. This stupefies the Hies,
when they may be swept up and burned.

If there are flies in the dimng-room of
your hotel, restantant, or boarding-house,
complain to the proprictor that the prem-
ise are not clean,

CAMERA ADVENTURES IN THE AFRICAN
WILDS

Photographs iy A. Raddyffe Diggmore.  Copyright, sgro, by Dowblediy, Fage & Can

O stand before a charging rhino-
cerns, holding o fifteen:poutid
camera, amf o wait deliberately
until the beast is only a few feet away
hefore releasing the shotter, knowing all
the while that onlv an anerring bullet
from his companion €an turn aside the
leviathan an saye the photographer from
being tossed 15 varmds, s surely as grent
a rest of physieal and moral conrage as
anv soldier wouild like to unidergn.  The
volute which contnins Mr Dugmore’s
photographs of wild game in Africn and
alsa his experichees o obtaining these
photographs, is one of the maost thrilling.
inspiring, and instructive books published
in many vears.”
Through the courtesy of Messes Dou-
bleday, Page & Company, the NATIONAL
Groogariie Macazise is able to peprint

* *(amera Adventores inthe Afrian Wilde'
A Badelyfe Dugmore, pp. 350, with 140 photos
from life. A4 x it inches. Doubleday, Page &
Co., 1gia oo

eleven of the one hundred and forty re-
markable photographs given to the pub-
lic by My Digmiore. The photographs
are far more wonderful amd beautitul
than those by the German, C. G, Schill-
ings, which excited 20 much enthusiasm
several years ago, anl wineh were de-
seribed andd llustratéd mo this magazine
i Augnst, 1907,

Readers will probably find an interest-
ing debate in the question whether pheito-
srapling rhinos ar photographing lions
by flashlight i the more nerve-racking
GC T PE,

Mr Dugmore secured hiz flashlights
of lions in the following manner: He
built a small hut of branches, open on
one side.  Ootside " the hut he armanged
thie Hashlight and thred cameras focused
on i demd carcass, a zebra or hartebeest,
a few foot awav. At night he took his
poition in the hor and waited for the
lions to apjwear.
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KILTNOS FEEDNNG

Note the birds on their-backs. Thesy birds cat the ticks, which infest the heasts  They ilso
act an sentmels, by their futleome warntie tiekr oomjruions of ppproachinge eneies
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AT A LHATANCE GF FIETEES TYARDRS WHEN ACTUALLY
CFHARCING TIHE AUTHOR AND IS CoOMPANION
et from Me Dugmore’s compamion trne”

Phe elsirgine (AT ES

HH 1N OCEROS BT A EL

A5 so0m as the EApTE Wiks made o izl ||-|.I|.'I.'IE



ALINE

M AL

OGRAPHIC

=
U

THE NATIONAL

bt

._._,m_._:.".;_" ::E:::: IR O AN e plie BRI H] |a]]

I O MOy i w [T W pusfisdinadg ) SARY Juan ol pup [rEGpres agg 10 t.r;.ﬂu___.__:.,.:_ G FRETRY PadE-dge © ...__._.__E._.__H 10 3y

HELY A O AV

VATHAV 1SVH TSILIET OXYIND K1 S1KvY 9HIL g0

ey Lyt o]
F Tl .-ﬂ#.-u...ﬂi..._..t.__.lu .I.I.%

B2 W W T e S 41
=l e X

i
i i r ) .“_mm.;-..l HoTeD 1 8 = LT

| ! hadl oy 1.
HIGHLI NO IS33031I8%H .m.“qu.__._-_u. AUy SEHHH H58 YT

AONYONDEY AL 40 VAL AWO0S Q0D TIL SH0L0 STl PABIAHALYVH B WAL

i I = il
..___?...rﬂ...?.........n.n..r. T T e W

r e e et el L. ey L

- 1.I.--.l.“_..r-.. e ..._.....l.n._ —ma 1_M.h.l.__l....l. R i e b
M ed -I.l-.“-H I-l-.H"“ = .ﬂ.lh-..-hlu‘- “F : : -



Ftitotv e ) oloEata), Ty Halm Souva S2E Loony 40 SONVISH ¥ IV GITEIVHDDLIORL d1aviis 40 IERES




(telephoto made on the Tana River)

[IMAMATURE HHIPPODPOTA

=
=T
W
il
[
it
Al
—
=
=
i |
= |
_
f—
- -
I
"
L=
i
=n
t)
=
m
Los
B
S
o
|
"
=
= |
L o]
&
=k
=
<
e
-
-
=
T
[
== |
[
[
=
=
e

Seen Ofl the animmls’ hacks

The hirds




CAMERA ADVENTURES IN THE AFRICAN WILDS

“For about two hoars [ hadd been
straining both eyes and ears, when sud-
denly, to my astomslment, a houge lion
appeared.  He was stamding close to the
zebran when | first diseovered him, and 1
could not wnderstand how he could possi-
bly have come without being seen or
heard. Yet there he stowd, the king of
heasts, the most feared animal in Adnes,
nut twelve yards awav.”

The lions weigh on an average over
five hundred pounids each, and yer their
approach was so silent and stealtly that
Dugmore always failed to detect their
coming until the tearing of fleah and
breénking of bomes of the bait proclaimed
their arrival,

By pressing  the electric button the
flash was then fired, but the lons wonld
only retreat for one hundred or two huaw,
dred vards, where they wonld make the
night hideoys with therr ronring.  Itowas
then the pleasant dity of the photogra-
pher 1o emerpe fromn the protection of
his hut. tﬂlml}lh.iﬁ three cameras amd the
fAashlight apparatus, while the cliorus of
the lions continued, On one night Mr
Ingmore secnred photogeaphs of twelve
differcnt lions. \

Mr Dugmore speaks most enthusi-
astically: of the wise precautions taken
by the British government to prevent the
extinction of game.  In addition to the
regnlations forhididing the shooting of
game along the ritways, the authoriiies
have set fsdde abont toooa square miles
as a veserve jp which no shooting i
allowed.  The abundance of zanie in the
frecaone is simply extraordinary

“We could see conmtléss herds of ani-
mals,” hartebeest amd gapetles, rebra,
elands, ete. "Dur excitement reacherd its
highiest pitch when we dissowverdd] a large
piraffe standing complacently, searvely
one limdred and fifty vands from the
sporting train.  How different the huge
ereature looked in his paturol state from
those we hnd seen in Toas or mepage-
rice! How different the deep, rich ool
aring and the dark, woll-defned mark-
ings from the faded coat of the heast in
captivity!  This splendid animal, tower-
ing above the small trees, after watching

J81

s for a few seconds, ambled oway to
what he considered a sate distance.”

The most unpopuliar of all the animals
i British East Africa, says Mr Duog
more; are the zebras,

“"Thev looked like Fuiuh:tl' protties with
their strongly dehned black stripes; and
were  bedutiful  beyond words It s
cariogs bow they appeal to the new ar-
rivid, while, if vou speak to the settier
of the zebirn as leing even worthy of
notice, he sipjles sadly, amd eotimences
A torrent of abuse against what he con-
sidhers one of the worst pests of the coun-
trv.  They wounld like t6 see then wiped
off the face of the earth. and the hand-
stime ereatures are killed in grem ninm-
bers to be wsed d@s food for the native
workmen, or cven for the dogs.  And
yet they can searcely be said o be de-
creasing exeept in very testricted areas

“The canse for tlos common dishke of
the zebra is his objectionable habit of
digregarding fencess A berd 'will stam-
pede, and fen or twenty panels of a
barbed wire fenee are down like a flash,
and then, as likely as not, they will wheel
round  and repeat the operation at an-
other point. {T: places where fences are
measarable by miles, 1t 1= of the most
importance that thes should be Tt in a
epod state of repmir.  The destruction of
a few panels may mean anmense dam-
agre to erops, and perhaps the loss of val-
mnhle astriches: hence the settlers” Iack
of lowe for the cantankerows, though
beautiful, zehra. :

“So far no pracheal use for the an-
mal has been discoversl  Thev are not
ensily tamer! and, genomaliv speaking. are
extremelv hadtemperad. o that they are
st difficult to hreak or handle, and it
ie plmost coriain that they dre not worth
the triimble. cwing to their lack of stnm-
ima. Comtrary to popular opmion, they
are niot very fast, aml have no staying
powes"

The htge and clumsy hippo conceals
in its mmmenge moath teeth which wome-
times attsin o lenoth of over five fieet,
and vet this gigantic pig eats only grass.

“The benst 13 frenpently <hot for jts
fworv. which is adite valuable. Then.
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tou, their meat s probably more appre-
ciateid than that of anv other Alfican
anmmal, the inumense guantities of dag
being greatly relished.

“Agriculture amd the hippopataimus do
not o hand in hamd, as @ single hippo-
pitanits will in one might destroy acres
of crops: conseguently the ammals are
net mich loved by either the native or
Earopean farnters

“The hippopotirmus is usoally a noc-
pormal feeder. Me spends most of the
div in the watet, though he may be fre-
gquently seen on rocks or sand bars emjoy-
mg lis supabath,  As evening approaches
he hecornes restless, aml usually  socn
after the sun =ets he begins 1o think of
tineer. At this time the herd separates,
ench individonl going. | believe, to his
gwn favorite feedingground.  Whether
they feed every night 1 am oot guite
sure, for | have noticed certain ndivid-
uals keeping to a ponl all mght, while n
it not 8t all mpo uncommon thing o dce
thoem al night asleep on sand bars

“Certaim landing places are nsed regue-
larlv and, fidging from the way the
banks ‘are worn down and pocks pol-
juhed, i would seem as thomgh these
daces lmve served for many centyries
EI-:nL-.- far they will wo from their doy
pool 5 hard to sav, bt there s every
reason 1o believe that they will some-
timies travel ten or fifteen miles or more

gfore landing, Then when they are
ashore they will often go a lopg way
before finding. the necessary sapply of
the graes which fomns their food.

 “Tt i senrcely eredible that <uch large
beasts (for a fullgrown bull will proba-
bly weigh over three tons) cin fimd
enodgh nourishment i erass, but of
comrse i porportion to their size they
div ot pegquiine nearly as maeh Food as
aniials of  more nervogs  temperament
anil active habits of life.,”

In arefition o the Hons, rhinps, hippos.,
and giratfes, most interesting are N
Dgmore’s photogmaphs and descrintions
of the filthy <notted hyvema, of harte-
beests. tiny dik-dik, elands. warthogs,

fles. orvx, @mpala, waterhuck,
Orevy's zebrn, vultures. marabou stirks,

THE NATIONAL GEOGRADPHIC MAGAZINE

andl other animals, and of the extravagani
vegrelnion.

seyeral entertaining chapters are de-
votedl to o account of the little-known
country around Mern and the mative

"The women do most of the heavy
work, and it s no uncommon thing to
see a girl of perhaps twelve or thirteen
carrving a seventy or eighly poand Tl
of firewood on her back, with a bag of
cornoor a huge gourd of water on the
top of jr. These are tung by o strap
from the head, which 15 usually clean
shaven, In from, more offen than not,
hang= a baby, which complacently sucks
a1 its mother's hreast as she walks along.
The father marehes i front, careving no
mare than his spear and kool stick, his
hoddy smeared with a sickening mess of
red elrth and grease.

“The costtime of the men & asoally
red blanket or & brown cotton cloth hung
from  one shoulder, while the neck,
wrists, arms; ankles, and bhelow the knees
are decorated with beantifuld Tittle beaded
hands of wite, Fregquently they dispense
with covering of any kind. The wamen
wear a short skirt of leather with or
witlhvant  bead  work, It i fastencd
Below the breasts and pans o frome, 50
as to leave the knees free

“Heavy wire Ornaments are uspally
wornd around the legs, arms, and neck.
atel =ometimes immense waisthamls or
beails and cowries are worn.  Eir ortit-
ments are used hy both sexes, the wamen
preferring clsters of Inrge beaded rings,
or heavy wire. In both cases the Tobé of
the ear 15 ent and streteched enormonsly
by means of wooden or bone dises,

“Tt ik cariows that the women have the
head clean-shaven, or nearly so, while
the men do their hair, or wonl, n mos
fancifnl  wavs, wsumally fillmge  the fine
brands with a mixture of thowr favorite
rer] carth and grease,  The people are
chiefly agriculturists, their live stock cone
sisting almost entirely of soats, sheen,
amd poudtry. The sheep are rather small,
ared are the fattailed variety: the poul-
try are alsa small, and lav egzs not much
larper than those of the Iuﬁm,"



THE FIRST TRANSANDINE RAILROAD FROM
BUENOS AIRES TO VALPARAISO

By HarrieT CHALMERS ADAMS

RGENTINA and Chile were neigh-
Ahun, bt they cottld ot well be
spciahle with & moantain barmier
between, N passape, bhoweyer, has
last Leen opeened through the owering,
amow=clad - Apdean wall, and enthusiasne
crowds in Buepos Adres amd in Santiago
de  Chile have spedd -:I-l:}iartirl[: Lrams
ol for the adjacent territory.  The
sreat Transandine Railway i3 compleied.
(i the sth of st Apml the Trans
amdine tunnel, the final link m the 883
miled of mil commecting Duenos Aares
and the Atlantic with 'V alparaizo and the
Pacifie, was othcally opened ono the
Chilizn side of the moantains 1t Cara-
coles station,

It wits a Atting day for a Chilian eele-
bration, since it comthemorated the anni-
versary of the patriotic hattle of Maipd,
dear to the heart of every mative of the
f:ar suitith a< the greatest and finol victory
m the war of mdepesdence. Many
promiment men of the Republic were
present. meluding members of the eali-
net, and at the banguet suhsequently held
it honor of this historie event Argen-
ti's  representatives were entertamed
before therr return o thelr own country
o the other siide af the tonmel,

Argentina’s official opeming of the road
was postponed wntil the 25th of May,
which i= nen onlv Independence Day in
the Repihilic, but also thee inangural date
of the Centenary  Exhiliitiom,

The chief feature of thi= mnst fmpor-
tant of intermational expozitions yet to
be held in Latin Ameriea is. very appro-
pristely, a raflwny exhibition, agricultire
and art taking secondary place,  Tenns
Aires, the fourth metropolis of  the
Americas, the second Latin city of the
warld, the first Spanish-speaking center,
is to be the sceng, for six months, of a
hrilliant  demonstrition of progressive
Argentina’s  marvelous  development.

Moders, mdustmal Argenting has bewm
credated by her ratdways, whicl not unly
¢ross the country from the Atlantic to
the Andes, but penetrate those  semi-
tropical bosds adjoicing the verdamt Re-
public of Pamghay oo the sorth and
thuise blenk, wind-swept pampas on the
south  bordering  the DL:I ??utﬂguuin.n
fromtjer,

[NITIATED BY A MASSACHIISSETTS MAN

The sty of the Transandine Raflway,
from its earliest projection by a Nogth
American captain of midustry to s final
completion by an Anglo-Amencan syndi-
mtc, % W -r.tlw af a prominent phﬂ- it
enginecring annals, |

Wiltham  Wheelwright, a native of
Newhuryport, Massachusetts, was the
nrst o concerve the sdea of a transandine
vognd.  The plan, whieh he outline] in
18, cailed ;ur the balihing of a milway
from Caldera, on the Chilian condt, cast.
ward throngh the mountain pas< of San
Franecisco, and thence seross the pampas
if -‘trgrntmﬂ to Rosardo, 4 port on the
Parmna River—a more northerly. ronte
than the one fmally adopted.

To the indormmahle r:fa'l of the Chilian
brothers, Idan amd Alites Clark, how-
cver, 15 doe (he major bomor of the actnal
achiievernent.  Wheno v 1872, having
fulfilled their contract for the installation
of n telegraph line across the Andes,
they applied to the Argentine Congress
for f]u;n}r poneeszions . from Daenis
Aires tn the Chilian frontier, they were
regarded by many as idle dreamers. Yet
ane of the hrothers, happily, has Tived
tn realize the trivmphant folfillment of
s dream.

In 18714 the Arpentine econcessinns
were ohtained by the Claths; in 188 the
comtract was signed ; bot many obstieles
arose and it was ot unkl 1886 that a
company—7The Transandine Railway—
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THE FIRST TRANSANDINE RAILROAD
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Phote from W, B Groe & Co

ETATION OF TPSPALLATSA, ARGENTING

wis tneorparated to carry ont the untler
tnldge.  Actunl work on the rowml was
at Tast commenced, and in 1888 the first
traimm et 1[_:'11|[Li-.'r|. botiti] westward o
ward the Anmdes.  The ednstruction now
continued steadily imt] 1801, when work
was suspended for eight years

Meanwhile the Clarks had ohinined &
Chilion for & ratlway from
Valparmise eastward to the Argentine
frontior. and work on this end of the hne
was hegun in 1840, Eventually the Clark
brovthers were obliped, throogh hancial
embarrassment, o give up thése conces-
sions: and bath divisions coume onder e
control of un English eompany

I 180 work on the Arpentme sade
wis  resumed and  stisudily proseonted
until the approach of the sammit tunnel
was attamed,  Construction om the Chil
inn sule, om the contrary, progresesd
slowlv, namd Bt was not untt 1003, when
W. R Crace 8 Co, of New York and
Londomn, were awsrded the eomfract of
completing the road, that work at the

CrTCEESHH

wesiern enn was energelically cirmed on
1 1508 an dpreviment wis entered mto
by the companies representing the: road
on the two sdes of the Andes.

MMIT TUNKEL:
lI'-_."|||| ."'..l'_l'::-i:!:'llll..

A MAMVELOLES
FEAY

THE =

It wns agreed to pierce the summil
el the fingl conpecting  link, by
means of the =same contractors gnd smder
ohe comtrol and auwthority,  The resull
hite demotstraied the wisdom of this de-
CTS168,

The drillmg of this onuue passage
way, two miles it length and sitoated
twi miles alwive the =ea (although 2000
feet helow the mnle tratl over the moun-
tain pacs ol Uspallata—r2,003 feetd, was
a stitpendons underaking.  Fortonately,
engineering science, and improved appils-
ances  for tonneling in particuliar, has
rinde great strides sinee those early dnys
when the Transandine was privdected—
when the picrcing of this Cumbre, or
Summit, mnnel was reckoned as an in-
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superable obstacle in the completion of
the road. It was on November 27 of
last year that the workmen, approachin
from opposite sides of the tonnel. face
the lost rocky barrier preventing Arpgen-
tine fnd Chilian trafiie by mil. It was
an' old Itilian. Felipe Fascio, for many
veurs emploved in amilar Alpine onider-
takings, who placed the final fuse of
demuolition.. 5o came abont the connuest
of the Andes, and the Bnenos Aires-
Valparai=o il route is st last a reality.

It 15 expeeted (hat the “Transconti-
el Fxpress” will make the through
journey from coast to coust in about 34
hours,  Before the completion of the
read, when, the missing rail gap was
covered by diligence and saddle during
the summer season (Oktober to May),
3% davs were necessary for the journey.
During the winter months of June, Jaly,
August,and September, when the Andean
smows miade paswenger trafic at all times
dangerons anid often mpossible, the sea
vovage by way of the Strait of Magellan
from Poenos Aires to Valparaiso deen-
ied o perind of about 11 days  Well-
Luﬂt spnow-sheds m the Andean “ection
will now insure safle age for trains,
evert tmder the most wnfavorable weather
coinditions.

MY FEHENCE TN GATIGE A SENIOUS
INCONVENTENCE

The Transandine Railway i= not, as
many suppose, one continuous Tine unider
one management, a mmber of companies
heing aswociated with the mndertaking.
“The Buenos Aires and Pacific Railway™

(Buenos Aires to Villa Mercedes), “The
Argentine and Great Western Railway™
( Villa Mercedes to Mendozay, and “The
Argentine Transamline Railway™ ( Men-
dozi to Argpentine frontier) are three
iistinct orgamzations, but have, qiite re-
cently, come under the management of
the first-named company.  “The Clilian
Tranzandine Railway™ (Chilian frontier
e Laos Andes) amd “The Chilian Gov-
eriiment States Raflway™ (Los Anides
to Viglparatso ) are each umder separate
management

There i= one serious Jrawback in this
railway communication between the two
cevans, and this is a matter of gaoge.
“The Buenns Atres and  Pacthe™ amil
“The Argentine Great Western”'  are
broad-gange roads, while “The Argen-
tine Tronsandine” and “The Chilan
Transandine™ are narrow  gaoge, anid
“The Chilinn Government States™ broaud
gauge agrin.  This necessitates j trans-
shipment of goomls on both sides of the
Andes—at  Mendoza, the ternimus  of
“The Argentine Great Western,” amid at
Lox Anddes, where the twi Chilian roads
connect.  ‘These two changes naturally
tend to the making of mnduly high freight
charpes as compared to those now mling
on the lomger sea route.

THE POSTMAN OF THE sSNOWS

“Aernes the Andes,” meaning the old
ropte via diligence and saddle from Las
Cuevas, the mw verminus of the rail-
wav in Argentina, to the Chilian town
of Caracoles, where the traveler again
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THE FIRST TRANSANDINE RAILROAD

boarded the train, is pow an expenence
of the past.

Of the past, too, are those unsung
heroes, the mailcarriers of the moon-
twins, laden with letters and packages
marked “Via Cordillern,” who braved the
bitter eold and the savage snowe of the
Andean winter, 1t was about the middle
af May, mder the old régime, when the
stage-eodeh companies snspended traffic,
employvees and stock making their way to
the lowlamds,

Kain amd hhzzard, sleet and stnow, now
were masters of the uplands, nmd avi-
lenehes “rushe] madiv down the motn-
tain sides.” No pen picture can describe
ihe hardships and privations endured iy
the men then entrustel with the mails.
The precions burden was garried m
leather bags strapped 1o the back, and a
curmpis foot-gear called the Sromdaga
was warr, [t consisted of a sheepskin
wrapped around the foot. with the fur
next to the skin, this unwicldy hose
belng: bowmd 10 the leg by thomgs of
teather which supported  an  immense
leather sole. A ponchi, woolén trodsers,
d lomg stick: with a stee] spike, aml @
small bag containing rations | drivd meat,
hineyit, nend onions ) l‘|:l1‘|l1.'|l-|:'.l'.i.'i] th nuifit.

The goverasment has bl small. stone
refuge huts (Veayuelas”) along the tratl,
and tito one of these cheerless shelters
the exhaussted prestman of the snows
erept at nightfall, shivering theough the
dark hours, for there was seldom wiood
obtninable for fuoel.  Nature resents
man's intrpston e hee jee-bound  do-
muoin, amd frosthites are her wsual pan-
ishment in the Andes. Umly too fre-
guently men Iost their way in the newly

allent snow—anid the mail never reache:d
its «estination,

An American now living in Chile maile
a winter journey across the Amdes last
seasom, and he payvs a glowing tribute to
these “hig children of the monntning,”
the matl-carrers; who were His com-
panint=

“I'hiv are the hiravest and sturdiest
ereatures om the face of the earth and

have hearts of gold,” he writes, “Their

wrinkled, lentherlike faces bear the

415

marks of the terrible adventures wiich
they related to me, a5 we huddled 16-
gether for warmth uniler the life-=iving
oven-shaped shelter during the long, bit-
ter night.”™

THE PARIS OF THE NEW WORLD

When it i autimn heve in North
Amerca amd we are begmming to think
of furs, it = Primavera (Arst-view |, OF
spiring-time, and the peach trees are blos-
soprniny: 0 Arpentinn omd an Chile, It i
then that the traveler bound acriss the
mountaing has o comparatively comifcrt-
alsle journey. We will start from Fuoencs
Aires; traverse the width of Argentioa,
anmd oross the Andes mta Chile in the old
WYL

here i35 handly a capital i Latm
Americn that his not at some time been
abeled “the Paris of the New Worlid,”
| have visited them all, from Mexico
City ‘to Santtajo de Chile. from Havann
to Panama;, and) in my opinion the title
belongs alone to Dienos Adres,

CWell batilt and progressive. artificially
beautifol and of cosmopolitan air, the
metropolis OF Spanish Americn is a cty
of which the Argentinos may well be
prond. It mnks armong the great capsitals
of the world. The traveler ix lath to
leave its four mmiles of splendidly con-
strycted docks, where the flags of every

natitn wave [(sgve that of the United

States of America); its brillontly -
fimminated avenoes and (zbhng cafes; its
heautiful Park of Palermo, where the
hest-gowned women of the South, the
prile of the Paris modiste. fnecinule the
belwlder as ihey drive by in their per-
fectty  appointed  victorias.  Although
founded  nearly four  oenturies  ago.
Buenos Ajres seems as modern as Chi
cagn;

The people who live in this eity near
ithe mouth of the Silver River are 1ermed
focally  Puertefivs, or “Keepers of the
Gate,” while those vitside the ghittering
capital. on the vast almost treeless pampa
stretching away 1o the foothills of the
Amdes, are dubbed Campoiieros, of El
Campo ( the comtry), or “The Camp.”

Buenos Aires is the gurgecus outer
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TR

garment, bul the heart of Argenting hes
bevond the merry throngs, tar beyond
the fashionable suburbs of Belprano and
Florisia, out dn ‘the bounilless pampa,
through which we will Journey by rail,

“The Interzational Express™  leaves
Huenos Adres i the siormimye, =0 we l@ive
a day’s view ol the country stretching
sotithward from the rmilway before the
foothills are  rveached.  The longest
straight stretch of track in the waorkl
{TFE miles)  lies  lLictween Vedia amd
Mackennn, on this Tme.

EXIRTS MORE FUNDETUFFS
UNITED STATE=S

ARGENTINA
THAN TIIE

The development of Argentina has
been nothing short of marvelous.  The
Republic is eme of the few commtnes in
the world todav wiath atlvancing trade
values. In 1o there was a yearly gain
of 86100000 in foreign commeree, ani
the exports excetled the impaorts by
more than Sopocaoos.  The wool and
frozenment  fmdustries have doveloped
rapidly; and when it comes fo grams the
fiptires are simply amazing. Two atd
ane-hali million tons of wheat and over
two million tenk of corn went out of the

CoOWBLUYS OF

THE PFAMPA
coumitry last year 1o feed the hungry peo-
ple of the world. The United States of
North America now plays second fiddle
to & somthers sister in the exporation of
foodstnffs.  Argenting leads the world in
the exportation of grams,

Many of the ranches, or "estancias,” n
“Phe Camp” are owned hy Hotishers
The men who do the work, bowever, the

¢owhoys of the Pampa, are the Ganchas,

whaare, as & mle, mative born.  Inferor
rp|'|:,-5_iq_*.1'||1; Lo Gt L'i';'n.\'hll.:l."a aof the West,
these men are fiar more picturesgue m
costumie.  They are especially fond of
ornamentation—iringed leather and sil-
ver trappings, tight hoots with silwvet
stitrups, and their saddles are bedecked
m a-similar fashion.  With the encroach:
mett of the railroads and modern edvili
i, the Gauche 13 Yosing much of the
sli-time charm so long associated with
Wiz name, bat, with his wild Tife and his
combate, his songs amd hi=s dances, he
il plays the star role in “The Camp.”

Cin otir Jonrney across the countiry we
see many of these unigone ranchmen at
the railway stations. At Rofno, half
wav to Vills Mereedes, the low-lying
land i coversd with water. and myriads
of ducks: gulls, aml other water Fowl
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dirken the ponds as far as the eve can
reaclh. S 2 =
After leavings Villa Mercedes weare

utt *The Argentine and Great Westerm™

antil we Teach Moendora, where we
change to the mirmow galge of "Lhe
\rgentine Transandine.” 17 we hoave
apticipated any discomiart, thus far we
are agrecably disappeinted.  We have

L.

jotrneved in a comforable  Vsleeper™

and have voted the “diner™ excellent

Mendoza i= a hostling little town in
the heart of the wine inthustiv. | Many
[talians come here annually from' the
imather conntry W work 4 the vineyards,
Fetirrmiing to Europe when the season s
OVET.

In the past much Chilian wine Tas
fonnd its way across the border, Tt this

export is decrensing with the remarkable

development of the wine industry in e
Argentine province of Mendozaw  The
export  from  Argentipm  dnta Chile s
mainly that aof éattle.  Many of the
staple commercial prodocts of the Twio
republics are fiow  ilenbical, amd it is
feared that the producers on éither fron-
ter will elamor for protection agaimst
atve another, now that there is an casier
method of tansportation,  Argonting’s
nnportant exparts of grains, hides, and
heef, and Chile’s niteates and copper will
he sent sbroad by zea as herctafore, but
the manufactured goods fmporied into
these countries from Enrope and Amer-
en will probably cross the continent by
rail.
THE CHRIST OF THL ANDES

Leaving Mendazn, we Degin to ¢limb,
and the temperature falls as the altitude
mereases, At Puente-del-Inea there s a
natural bridge spanming  the mountain
torrent.  Here are situated the famons
mediwcingl baths {more accessible to Chil-
tan mmvalids since the opening of the
Sumimit tonnel ). Ardving at Los Coe-
vas, we leave the train, an army of be-
pomcheed gnides and sturdy nuiles awat-
g us. We amd our  heterogeneons
belomging= are 1o be horne by the pitient
little beasts up over the Cumbre. 12003
feet dhove sea-level, Great trunks ani
hat- boxes  bearing  faring  Lariopean

THE NATIONAL GEOGRAPHIC MAGAZINE

labels, polf clubs, tennis rackets, bogs,

and boxes of allfsorts and deéscriptions

are Joaded 'on pander-wise, and off we all
jog on @ ot for Chile,

A goodamtured erowil 0f  passetigers
usually, these who cross the Aniles, fok-
ing fight of cold and of wswecostomed
monnls. It 1 a differemt story in the
Amdean passes farther north, where the
occasional  wayfarer endures extreme
hardships. . The Pass of Uspalluts has
been a lughway [or so many vears that
s ruEged walls oo Tongrer look: formiid-
able 1w the ssmumer toaveler,

Less thay an hour after leaving Lo
Cuevas we reach the summit and pause
ta marvel at the panorama,  The gaides,
mieanwhile, wrmange sadiles and tighten
girths  for onr shide down the Chilian
wall,  Snow-crovencd moomtains rise an
every side, salient rocky peaks here and
there piereing the hlue,  Dominating the
heights, yet Tuling throngh the power of
love Tather than of might, "The Christ
af the Andes” stands gn the summit, on
the borderland of the two' reptiblics.

Cast from the cannon of the two noe
tions, this svinbal of peace and fraternity
was erected at the tume of the border
dispute. when the King of England acted
as arbitrator,  On g gigantic colvmn, sur-
miontnted] by a globe on which the con-
figuration of the earth is outlined. this

colossal fgure, 26 feet in height, stande

holding a cross in one hund, extending o
blessing with the other.

The eonceptiom of such a monpument
vame from the hwearts of two natives of
Argenting, Bishop Bendvente and Sefiora
de Costa. It was the splendid woman,
Seftora de Costa, whe, as president of
the Christian' Mothers” Association of
Puenos Adres, undertook the work of
seeuring funils for the creation of the
statue.  The Argentine and Chilian an-
thoritics were later interested in the work
and, in Muarch, 1pog, three thousand
Arpentinos and  Chilians assembled 1o
witness the unyeiling of the monument,
The venerable Pishop Benavente himself
offered up & solemn mass and hlessed the
peace flag, which embodies the colors of
all the flags of the Americas.
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THE FIRST TRANSANDINE RKAILROAD

The motto on this banner proclaims
“Peace to all pations,”” while the statue's
base hears in Spanish the following
legend: “Sooner shall these mountains
¢rumble into dust than the people of
Argentina and Chile break the pesice
which they bhave sworn to maintain at
the feet of Christ the Redeemer,” Long
may this svmbol of everlasting love
guard and goide the two great sister
republics of the far soathl

ON THE CHILIAN SIDR

It is not an exaggeration to say that
we slide down 1o Caracoles, in Chile
The sure-footed little mules fallowing in
the tear resemble alighting acroplanes,
their loads projecting like wings., It s
a half hour's jog to Iﬁt," little ratlway sta-
tion of Caracoles, and we are off for Los
Andes. Down steep grade, through tun-
nels eut ont of solid rock, perass many a
bridge, we fly ; down from the forbidding
heights inta the zone of farms and on to
the lovely, verdant valley, where the
pretty town of Los Andes nestles in the
shadow of Aconcagua, the highest moun-
tain in the Western Hemisphere,

The meountains which guard the Pass
of Uspallata are merely little bhrothers of
the giant Aconcagua, -which = towers
23,300 feet above sealevel. Those who
have attained it= sumumit tellof the m-
comparable view ; of e Sheer drop of
10000 Teet to the east: of the vast ex-
panse of snow-clad mountains to the
north and south: of the declining pealks
o the west. diminiching into the green
Chilian lowlands, which melt into the
far-awny sea.

At Los fmdes we again change cars
for the capital,  Santiago de Chile rivals
in situation every capital-in the  New
World, with the exception of Rio de
Tatieiro, The emerald of its surrounding
meadows is in sharp contrast tG the
towering. mountains in the hackground.
After sunset Santingo seems of heaven
rather than of earth. Then the Cordil-
lera de log Andes gleams flame and gold
ere a mantle of purple plush envelops the
valley., Less dazeling than Buenos Aires,
less practical than Valparaiso, Santiago
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de Chile possesses a dignity foreign to
these others, with more of the Old World
charm,

Valparaiso we reach by express in a
few houwrs. It is a half Chilian, half
Anglo-Saxon city. The British have
come o stay in this great South Pacibe
seaport.  The British-Chilian combing-
tion, hike the American-Chiharn, produoces
a splendid type., Travelers class a3 the
beautifvl harbors of the world Kio de
Janciro, San Francisco, Sydney, Naples,
Constamtinople, and Cork, We add Val-
patrai=g to the list of portal queens.

And o we have crossed the continent
it a little over thiee dava.  Via the Sum-
mit Tunnel we will eross in 34 hours,
The Christ of the Andes will always have
ite pilgrims; the peazants will follow the
trail in the footsteps of their fathers;
but the traveler will choose the easier

route and will forsake the Cumbre and
the mule, . -

OTHER NOTADLE SOUTH AMERICAN
HAILWAYS

In writing of the Transandine, the
other im t ratlroads of South Amer-
ica comc into view, In Pertare the two
highest railways on earth, the Oroya and
the Southern f{::ilﬂ_._amg.-. On the Croya it
iz passible to climbover 15000 feet in A
single day {rom the Pacific Ocean to the
roof of the Western world.  These two
rizatls are a monwment (o the late Henry
Meiggs, a Narth Amencan engieer. In
Northern Peru projecteds lines ¢ross the
Andes and' drop down mto the Ama-
robian Valley. In northern Chile rail-
ways alsp nscend o the highlands, and
1 EII[! nearings comnpletion will connect
the Chilian ‘port’ of  Amtoisgasta and
Bollvig’s picturesque capital, la Fasz,
with the ngrthern towns of Argentina,

In Brazil the railways are striking
westward from the coast, aimmng for
Matto Grosso, the rich inland province
of the mighty republic. The far-famed
interior Madeira-Marmoré smad 35 pro-
gressing rapidly.  Quaint Quintd is now
reached by rail from its port, and Bogata
is connected with fts river highway, the
Magdalena. Lesser lines in existence






THE FIRST TRANSANDINE RAILROAL

amd in projection thronghout the conti-
nent add their note to the “Song of the
ies." and we shall live 1o sce more than
gne other Transandine railway, although
the —wmpleted Pan-American road  be
longs to the far-distant future,

This first transcontinental railway of
Soputh America marks a new era in the
ermtinent s commercial story, amd in
our own., With the opening of the Pan-
ama Canal we North Americans. will
have a golden opportunity to win from
Germany anid FEngland the trade which
i ours by the rwight of contgty.
Through gross lack of nnderstinding of
atir Sputhern nelghbors, we have Injged
behind in the commercial race, Euoro-
pean nations have intelligently developed
teade with Latin America, but it is only
in recent years that we have followed in
their wake.

The Transandine Rajlway sounds the
buple call, not alone of Argentine am!
Chilian development, but of the growth
and prosperity of the entive continent.
We owe better acquaintance to our Litin
gisters. We owe commercial advance-
ment to ourselves.  Ships shonld carry
our flag into Southern waters, We
should take first rank in the near future
in South Ametican trade.

THE FIRST TRANSANDINE TRAIN

MEMBER of the Natiomal Geo-
graphic Society, Mr E. N. Carpen-
ter. of Wilkes Barre, Pennsylvania, who
happenicd to he in Chile in April, par-
ticinated in the formal opening of the
Prapsandine Railway, Aprl 5. From his
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leiter to the Society the fnllowing is
preinged -

“Phe special train left Santingo, Chile,
Aonday, April 4, with about 150 guests,
mcluding  cabinet  ministers,  senadiors,
deputies, and government officials. We
were comiortably quartered that night m
the railroad hotel at Los Andes, from
which peint the railiead 18 one-meter
sauge 1o Las Cuevas, on the Argentine
sile. The altitude of Los Andes 15 824
meters and that of the tunnel, 43 miles
distant, 3,200 meters. The rack railroad
begins at Rio Blaneo, on the Chilian side,
and climbe 6000 feet in the 206 miles to
the tmmnel.

“Odgr train left Los Andes in two sec-
tutis early Tuesday morning, April 5
and. after several brief stops, Anally
reached Carracoles, at the meouth of the
tupnel, where it was made up in one
section. We then procedled] imto the
tunnel, where, at the imtemational bound-
ary, which was marked by a siring of
colored incandescent lights, we met the
train carcying the Argentine delegation
from DBuenos Aires. Greetings over, both
trains retumed 1 Carracoles, where we
were received by a bady of Chilian in-
Fantry, while the hand played the national
airs of Chile and Argentina. = A large
tent hal been erected in which “almuo-
erzo’t was served. followed by speeches
by prominent representatives of both
CONTIries.

“This over, the Chilian train escorterd
the Argentine delegation through the
tunel to Las Cuevas, amd, after fare-
wells were said, hoth parties started on
their homeward journey, we reaching
Qantiare late the same mght.”




FEDERAL FISH FARMING; OR, PLANTING
FISH BY THE BILLION

By Huca M. Smirtu
U. 8 Drpury Comsrssionie orF Fisaerins

the United States Government first
awoke to the necessity of CONECTVIngE
the aquutic TESOUrees mg the country,
arnd n those operations in behalf of
fishes, fishermen, snd fish-eaters that have
now attained such gigantic proportions,

Several of the States had alresiily
established | their: Jocal fish éommissions
or boards when in 1871 Congress took
the mitial step toward a natlonal fishery
service by the passage of a/joint resoly.
tion ereating the office of commissioner
of fish and hxheries.

The early years of the Direau of Fich.
erigs were devoted to an investigntion of
the eonditicin of the fsheries of the At
lantic coast, Great Lakes, and other see-
tions; to stidies of the interior arid
coastal waters aid their inhabitants, nnd
10 exploration of the .off-shore fishing
banks.
Wwas soom taken up’ througheut  the
eowmtry, and quiclly attained  larme
proportions.  The natural expansion of
the work was muterially angmrented From
time to time by acts of Congress, amd
A comparatively shert time the apera-
tons came o have & very wide SCOipae,

From year to vear, as the I rance
of the work hos hecome increasingly evi-
dent, additional hateheries have been
built, the eapacity of existing hatcheries
has been enlargéd, the seale of the Q-
tions. hias been extended, and new kimids
of fishes have been added to the outpt,

Today there is scarcely a phase of
sipuiculture, of the fishing industiy, or of
biological and physical science as con-
nected with the waters, that does not
come within the purview of the bureaun,

CULTIVATION OF VOOD-FISHES

IT was nearly forty years ago that

It i= conceived to be the better policy
to expend a small amounmt of puhlic

The eultivation of useful fishes.

maney in making fish so abundant that
they can be canght without restricting
and serve as cheap foml for the peaple
al large. rather than to expend a much
larger sum in preventing the people from
catching the few fish that still remain
after generations of improvidence,

Public or govermment fish-cnltnre in
Anterics exceeds in extent ol TP
tance that of all other countries eom-
bined. However, the neglect of sume of
the states to provide the minimum protec
Hon 40 certain species nhabiting inter-
slate and mtermational waters has net
only negatived the fishocultural work of
the brean and of the states themaelves,
but has practically inhilyited i by prevent.
ing the possibility of securing an adequate
supply of eggs, thus making desirable and
necessary the placing of interstate and
mternational waters under the jurizdic-
tion of the general government,

At the enil of the first ten years of the
bureau’s existence. the fishes that Were
being regularly cultivated were shad,
carp, chiniok salmon, Atlantic salmon,
land-locked salmon, rainbow trout, brook
trout, and whitefish, in additicn o which
the propagation of several others had
heen  wdertaken experimentally, Tle
hist nnw is six times as fomge and the ap-
gl autpt 15 ten times the aggregate for
the ten-vear perind ending in 189y,

The main ecnergies are devoted L
the important commuereial fishes—shad
whitefish, lake teout. Pacific salimons,
white perch, vellow perch, cod, flatfish—
il the lobster, which are hatched in lats
of many millions annually,. More witlely
popular, however, are the dizstribitions of
the fishes of the interior waters which
are generadly classed as gnme fishes. AL
though representing only about 10 per-
cent of the antput of the hatcheries, this
featiire of the work is very important,
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The pgniy permanent marme hatcheries
are in Mnine and Massachn=etts. where
the cond, pollock, flathish, and lobsteérs are
hatched 1 mmmense numbers.  Cther sea
fishes that have i previons years heon
artihcinlly propagated and may ogam
covme under the wdnd of the hsh-oulturst
are the haddock | the scuppaug. the sheeps-
head, the =ea bass, the mackerel, and the
squetepgue, some of which were "|.l|.-|.|'|'"|:|
on the steamer Figh Mol m I:.-'E“:"!'In..l.l.l'l aKe
day and Florida

The Ash-cultural woark on the eastemn
cofst strefimswas centered at O hatchenes
and subhatcheries m 8K, At 1 of these
the principal species hmndled i3 the At-
laritic _'L‘rnm.. at 4 the shad, at 3 the yel.
low perch, at 2 the white perch, and at 1
the striped &r:h'f— In recent vears the bu-
rean has operated a shad hatchery on the

ent s other gquarters are furmshed
station  employees provile

stilis
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FEDERAL FISH FARMING

Delaware River. and has detmled the
steamner Fisl Howk for shad hatching in
Maine, New Jersey, North Carolina, and
Florida. The central statioh, i Wash-
ington, 1= operated largely for expen-
mental and exhibition purposes;

In order to eotnteract the effects of the
very exhausting fisheries of the Great
Lakes, the government has maintained
hatcheries for many vears, and now oper-
ates 0 belemyging o the United States and
z belonging to the State of Michigan,
The fishes to which attention is given are
those which enter mast largely into the
catch of the Aishermon, namely, the white-
fish, ci=co, lake trout, and pike perch, the
annunl output of which now excecds one
and a half hillions. Under arrungement
with the Canadian authorites, two egp-
callecting  stations for whitefish, cisen,
and lake trout sre maintained at poants
in Chtsrio,

The hatcheries on the rivers and lakes
of the Pacihe ooast are devoted nlmost
exclusively to the varjous sabmons. In
Califormia, where the burean estabhished
a salmon hatchery as early as 1872, there
is ope central or mam station, at Raird,
on ithe MeClond River. with important
collecting stations on twa other fribu-
taries of the Szeramonto.  In Oregon 2
central hatchery at Oregon City, on the
Willamette River, has 3 subhatcheries on
tributaries of the Colombia, in Cregon
and Washington, and 3 subhatcheries on
tritmtaries of the Rogue River, Oregon,
in adidition to several epg-onllecting sta-
tinns.

The interests of the large sabmon
fisheries of the Pupet Sound region are
safeguarded by a lmichery on Baker
Lake, on the Skagit River, Washington,
anil will soom he forther mded by sev-
eral other nirseries for which Congress
has made provision.  The two Iatest ad-
ditions to the western-salmon hatcheries
are at Yes Bay and Afognuk, in Alagka,
at which points immense numbers of
bluchack or sockeye =salmon fre now
heing put - forth.

SIEAD AND STRITED BASS [N PACTFIC

\ sipnificant featore of artificial prop-
dentiem on the Pacific seaboard is that
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in the Columbia lmsin the hatching of
the . acélimatized shud has begun on a
small scale, aml i the Sacramento basin
the cultivation of the acclimatized striped
bass has ecommenced ander conditions
which indicate that more epgs of this
species may e obtained m Calitormia than
in any of the States to which the fsh
15 natve,

The hatcheries in the lntericr regions
constitute the most mumerous class, and
their cutpmt reaches the largest number
of people, Thelr operations are ad-
dressed chiclly 1o the so-called “game”
fishes, which, while canght mostly Dy
anglers, nevertheless constitute an itnﬁz;
tant element of the food supply. At these
stptions harge numbers of fish are reared
to the finperling or vearfimg sizes belore
heing released ; for this purpose more or
less extensive pond areas are Tegdired

A pecdlinr kand of station which 1= m-
cluded in this general class is that devoted
to the eollection of fishes of various knds
pbtaied from the overflows.in the upper
Mississippi  Valley. In the lowlands
along the streams in this region the spring
fioods recoding leave disconnected sloughs
and pools, which etther become dry dur-
ing the summer or, if they remain until
the winter, freeze solid, and the immense
nimbers of bass, crappy. and other de.
sirable-species therein are last in the ordi.
nary course of events. Fy seining these
witters the burean oltans large numbers
of fsh that would otherwise pernsh, re-
turming some of them to their native
streams and distributing others to adja-
vent waters,

ENCORMOUS aUTPUT OF THE HATCHERIEE

The fish-cultural work of the federal
governinent has pow attaimed a magni-
tuede that cangnot readily be compre:
hended, and i fncreasing at an exceed.
mgly rapid rate,  Eepecially marked has
been the increas<e in the hatchery product
during the past ten years, owing in part fo
the estublishment of new stations, in par
tr the extension of operations at exastmg
stationis, and in part to greater efficiency
of methods and appliances. The work
during the fiseal year 1900 reached nrger
proportions: than ever before, over three
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TESTING A LANILOCKFD (K HTIAGY SALMON AT GEAND LAKE STREAN,

DETERMINE WHETHER ITS EOGE ARY BRIPE

MAINE, TD

hilli t; : : -
billion fish being prowduced and planted, During the fscal vear 1010 another

as shown in the table:

Swimigry of Ouipus, 1oog

S pecice
Salimor
I'onts .
Wiliteliahes
Shad

Fresh-witer busses . .

Pike perch .
Yellow perch
White Porch
Cods oo ..
Flatfish

Oither fizshes |

Laobster _. __,

Toenl

bl rrenm.n 7204 W

Ry R FE3001.288
......... T el

...... R | LTl

recard will be made, and the ontput will
exceded that of the previows vear by sev-

Numbes eral hundred million. A very significant

g bgB.170  point in conmection with these fgures is

4 TS, o

that had the government not engaged in
. srorRooo R work about 95 per cent of the foad-
Lsantgs  Bsh shown would never have existed at

"""" Gug.ooomn all, because they would have been sent to

market in the form of eggs.
cereinenees 1Rpagztioos  While the bureau does not iy undue

........ gehOhnon  stress on mere numbers  and

constders

40017080 the vitality of the fish and the conditions

under which they sre planted as of para-

ceevsss JIO7ALM0 Wount importance, the foreguing figriires
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are certainly very suggestive! and as a
{urther statement of the magaitnde of
the fish-cultural work it may be of inter-
et to record that the aggrepute owtput of
the hatcheries from 1872 o 1900, Was
abot 28 hillion, of which over 13 hillion
represents the work of the past six years,

HOW THE FIsH ARE DISTRITUTED

The first consideration in the distribu-
tion of fishes is to make ample return to
the waters fromm which eggs or fish hayve
been colleeted. The remainder oi the
product is consigned to suitable puldic or
privale waters, : : g

All applications for - fish for- private
waters and many_ui fhose for prishilic

atreams and  lakesa re  transmitted
through and receive the indorsement of

a United States Senator or Representa-
tive. The demand, especially . for the
basses, crappies, and cathshes, is greater
than can be met with present resonrees,
The supply of particular fishes availa-
ble for distributiony and,consequently the
number allottedd to individual applicants

or deposited In public waters; ' m&hi&'—:ﬂ‘ﬂl
king and 5
pectliarities of the

differences in the method$ of t
hatching the eges, on |
young, and on the facilities for hﬂdﬁ
the latter at the stations, The area a
character of the water 1o be stocked must
likewise be considered.

The water area that wonld receive a
million pike-perch fry would perhips be
assigned no more than 200 or 300 hlack
hass 3 or 4 inches long, or four to eight
times that many if the bass 'were plantei
as [ry. ‘The explanation 1s i the fact
that pike perch can be propagated by
the homdred million, while Dblack hass,
hatched by other methods or collected
from. overflowed lands, can be produced
only in comparatively somll sumbers
The burean «does not attempt to assign
any applicant more than a libeéral hrood
stock of the basses or sunfishes, With
hrook trout, which are distrilbuted both
as fry amd fingerlings, allotrments of fry
are many times larger than allorments of
fingerlings 3 to 4 inches long.

Fishes are distributed at varous stages
of development, according to the spectes,

+ia

the numbers in the hatcheries, and the
facilities for rearing. The commercil
fishes, hatched in lots of many mallioms,
are necessarily planted as fry. [t 15 cus-
tomary to distribite them just before the
umbilical sac is completely absorbed.

Atlantic salmon, land-lecked salmon,
amid varions species of tront, m such num-
bers ag the hatchery facilities pernnt, are
resret] to fingerlings from 1 to 6 inches in
length; the remainder are distributed as
iry.

r}T.h-: basses amd synfishes are dis-
tributed from the fish-cultural  stations
and ponds from some three weeks after
they are hatched until they are several
maonthis of age. When the Jast lote are
-shi?pm] the basses usnally range from 4
to 6 inches and the sunfishes from 2 to 4
inches 1 length. The numerous fishes
collected  fn  overflowed  lands—basses,
crapples,  sunfishes, . catfishes, yellow
perch, and others—are 2 to 6 inches in
lenpth when faken and distributed.

ges are distributed only to State
hatcheries or o applicants who have
facilities.

SPFECIAL CANS FOR TUE FISH

Fish are delivered to applicants free of
charpge at the railroad station nearest the
point of deposit, and for this purpose 8
maintained a special car antl messenger
service. which is one of the most impor-
tatt adjuncts of the frsh-culivral work.
In the early days baggige cars were em-
ploved, bu these have now been sup-
planted by an equipment which not only
afforids ‘more comfort to fish and attend-
ants, but makes it possible to transport
the fish mueh greater distances and with
stmler perdentage of lods,

The c¢ars, of which there are now six,
are of standard stze and are attached to
regnlar express and loeal passenger tmains.
Fach car has 20 orf more larre water tnnks
along: the sides in which to carry fsh,
compartments holding more than 1,000
gallone of reserve water, n boiler-room,
and a plant for pumping both water and
air into the fish tanks. There are also an
office, kitchen, pantries, refrigerator, ani
six sleeping berths, with other facilities
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v PhENSOBRUT SALMON

By means of metal taws attached walmon, which are Fherated sifter thieir r:r:;ﬁl'- husive

bevn ablimed], miporant information Fegirding this sea life of the New Englund 3
et river to spown,
die after once spowning (soe proes 92 amd 411).

hwon securdd whep e fsh  retirned
e with the Pacific salmon, as the Taties Gil

for the eomvenience and comfort of the
crew of five men (including a cook),
who live on the car throughowt the vear.
The povernment furnishes the cook, fuel,
amd utensils, but the men provide ther
nwm ol

Far small shipmems of fish anid for
supplying places off the main railway
lines. meszengers detached from the s
carry fish in 1ogmllon cans in hagpape
cari. The distributions m 1oN rediresd
travel amonnting to 83840 miles by the

o has
Similar experiments cannat e

burean’s 6 cars amd 263000 miles by
detached messengers—a total of 345036
mies—uf whach 1 B2 for ears ol
BSOSO for messengers were furnished by
the ratlroads free of charge:

POPFULARITY OF THE Witk

There are few enterprises undertaken
by the Umited States Govermment that are
more popiilar. et with more general
anid  generons  support, and  have oon-
tributed miore 1o the prosperity and hap-
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phvsacal problems they present, Commis-
sioher Daird insisted that to stindy only
the food-fishes would be of little impor-
tance, and that nseful conclusions st
needs rest apon a broad foundation of m-
vestipations purely scientific i character.
The life history of species of econnmic
value should be understood from begin-
ning to end, it no less requisite is it to
know the hiﬁm}t:iﬁ nl:llfI t}lcf a::li:r::ll"- and

nis upon which they feed or upon
fvlgi_ch thpff?r food is rm'trishcd: the Eisn
tory of their encmies and friend2 and the
friends amd foes of their enemics and
fricnds; as well as the currents, tempern.
tures, and other physieal phenomiena of
the waters in relation to migration, repro-
duclion, and growth.

It pursugnee of this policy the hireau
has sectred’ the services of many proomi-
“pent mens of scietee. and much of the

rogress in’ the artificial propagation of
fishes, in the investigation of fishery prob.
lems, and i the extension of kstowledge
of our aquatic Fesources has been due o
men eminent as zodlogists who have been
assoctated with the work temporinly,
Their services have been the services of
specialists for partictlir problems, and
through them the bureau ha= not only
been able to give to the public the prac-
tical resulte of applicd science, hut has
comtributed to  pure science valuable
knowledge of all forms of aguatic ife.

The small permanent stafi of the b
reau concerns itseli more directly with
stipdies of fishes and their environment,
with the conservation of dimims=hing
commercinl spevies, and the developrment
of new or wmproved methods of increas-
ing the supply. Such lhines of work are
undertaken a3 the need appears or-as as-
sistance is asked for, and keep the scien-
tific assictants in the field for extended
periods ench vear, Some of the most
important work in bamd at present con-
cerns aguatic produets other than hshes,
namely, owvsters, fresh-water mussels,
sponges, and the diamond-hack terrapn,
in all of which cases the problem is to
find means to offset the results of long-
continned overdraft uwpon the natural

supiply.
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Two seaside laboratories are main-
tnined by the bureas for the prosecution
of imvestigations in pure anil apphed sci-
enee,  Une of these 15 located at Woodls
Hole. Massachusetts. It wns buoilt
1883, and i=h conjunction with & ma-
rine fish hatchery. Here also are exten-
sive wharves, at which the largest ves-
sels may lie, and protected harbors for
small craft. A large residence building
at this station was for o number of years
pecupied as the summer headguariers of
the burean, the entire executive and office
force heing transferred from Washing-
Lon.

The other labcratory is situated o
a small island at Beaufort, North Caro-
lina, and was constructed in 1001, - The
land for hothof these stnttonswas donated
by private individuals.  In addition to
their function i the investigations of the
burean stséli, these lahoratories are open
o the public. for study and scientific re-
sparch,  Studehts and professors in eal-
lepes fnid aoyv.other gualified investiga-
tors may have the facilities af the labora.
tories upan  request, and these oppor-
tunities are largely availed of each vear.

CRLUISES OF THE ALRATRIOSS

For the survey of off-shore fishing
grotinils, the study of pelagic fishes, and
the general exploration of the seas, the
bureau has had, since 1882, the Albatross,
A twin-screw iron steamer, nigged oz &
brigantine, of 1.074 tons displacement,
which was specially designed and built
for this work amd has contributed more
to the knowledge of the life and physies
iaf the sca than any other vessel. The
complement of officers and men, number-
mg abont $o, 1= furmished by the navy;
there 15 in additton a small evilim staff,
meluding a  reésident paturalist and a
hshery expert, to whom the practical
work of the ship is introsted.

After spending several years m the -
vestigation of the fishing grounds of the
Atlantic const of North America, the
Albatraye was dispatched 1o the Pacifie
Ocean in 1348 and has simce confined her
aperdtions to thove waters. The vessel
haz made three extended eruises 1o the
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somithern and eastern parts of the Pacifie.
several ormtses to the Hawanan 1slands
and fapan, dmd many visis t Adaska, in
addition o nunierowrs surveyvs on the coast
of the Pacihe States; all having for their
object the mvestization of the physics
andl Tl|-_.-.-.lg___]. ol the regions visited, 11:1.' -
termination of their aquatic resonrces,
and the study of their hheries,.  In 1067
the vessel began o survey ol the waters
af the Philippine Archipelago and has
just eumpleled that work.

The deepest sonndimg made by the
Albirtrass—near the island of Guam—
was 4 813 fathome; the greatest depth o
which the vesse]l Tound ife was 4,173
fathome; the greatest known ocean depth
15 5,200 fathoms, néar Gonm. aseertamed
by the = 5. Nero while nsing Alba-
tross apparatus

WORK IN NEHALF OF THE COMMERCIAL

FISHERIES

The first duty to wiich the Burean of
Fisheries was assigned, namely, the mves-

tiration of the reported decrenase of {ood
fishes i New BEogland, necessanily e
vialved the calléctiom of statistics ol pro-
duction, persomnel, and  capital
that time this branch ot the work bas
been comducted withoo imterrupton, and
it 1t lave 1|:I|.1Itn]'F_'..' beent inclmded the va-
rinits other subjects affecting the ecie
noene el cotunercinl aspects of  the
fshertes. Among the bureant’s functions
in this held are (1) a gendéral survey of
the commercial fsheries of the eountry :
(2) a study of the Ashery grouands= with
TII"I;II,"I'i"I'I EQ i I]I.I'i'l' e r'r1t . FSiIrees,
viehl, and condition (31 a sitady of the
vessels amidl bopts employed m the hsher-
wes with special reference 10 thelr im-
provement ! {4} i determimation Of the
uiihity and effect of the apparatis of cap.
ture emploverd o each fishery: (5) a
stdy of the methods of fishing, for the
special purpose of suggesting improve-
ments or 'of discovering the nse of un-
profifable or uvnnecessanly destruchve
methods o (6 an wmpary into the methods

=iree
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of utilizing fishery products, the means
and mwethods of 1ransportation, and the
extent and eondition of the wholesale
trade: (7) a census of the fishimg popu-
fation, their economic and hygienic condi-
fion, nativity, aml citizenship; (8) a
sty of international guestions alfecting
the fisheries; (0) the prosecution of in-
guiries regariding the fishing apporitas
amdl methods of foreign coontries.

FROYECTISG THE ALASBKAN SALMON

The fishing interests of Alaska, repre-
senting an investment of $10,000,000 aud
vielding lust year a prodoct valued nt
more thin $11 800,000, have received ¢5-
pecial attention from  the government
ever since the territory was acquired, n
jR6z.  The seal fisheries, at first consiil-
eredd the most valuahle sources of reve-
nue, were ot once placed under protective
legislation, Later' there appearsd 2
similar need of regulation of the salmion
fisheries, which hove now eame o sups
port industries many times more valuable
than the <eal fisheries and syanding in
larpe proportion 1o the total fishing inter-
ests of the whale United States,

The Aluska salmon-nspection service
has thus grown to he one of the most
important branches of govermment fish-
ery work, and it 15 one of the few in-
stances where the government has as-
sutiied] legislative powers over fishing.

The protection of the Alnska salmon
fisheries has been a difficult probiem.
The wnheard-of magnibitde of the re-
aotirces invited a corresponding reckless-
ness and mmprovidenes,  As the cinning
industry developed, every device that
conld be used for wholesale capture of
fish was it into aperation, and graduatly
all of the favorite streams of the salmuomn
becams =0 hlocked with seipes, gl nets,
traps, amd barricades that but a small
proportion of the fsh cotild fnd passage
to the spawning grounds, and the fotore
supply was thus maost seriously endan-
gered.

The Alaskan aborigines likewise com-
ducted] their fishing in a very destructive
way, often placing impassable barriers in
streams up which salmon were Tunning,
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and, through ignomance or indifference,
lesving the obetructions in place after the
full supply of fish had been secured. It
was soom apparent that the laws and
regalations were inadequate o meet the
special eomditions prevailing, aml were of
such # nature as to make themr enforce-
ment very difhcult.

In tong a special commission wis ap-
pointed to make eshavstive stidy of the
natural history of the salnions of Alnskn

aml 1o sulennt recomymenidations for an

improved) tegulation of the fisheries, As
a result 2/ new eode of laws is now in
offect and promises 1o prevent  the
threatened decline in these enprmous in.
dristriee.  With increased restrictions s
o fshing methods, obstructions  in
streatite, close seagons, ele., the Depart-
mert of Commerce omi Labor s eme-
powered (o set aside dny reams a8
spawning preserves whenever such course
shall be desicable, all fishing in such
waters to be prohibited. A heense fax i
required tn all salmon produets: from
the payment of this tax, boweyer, all coan.
ning and salting establishments are ex-
empted upon conditiom of their retrn-
ing voung salmon to the steeams i the
mtin of 1000 fre (o every 10 -cnses of
salmon canned.  Five private hatcheries,
representing extensive canning intereds,
were in operation m 1008 and libetated a
watal of 130000000 young fAsh,

The seal and salmon fisheries haye
hitherto overshadowed nll other aguitic
resprrees in Alaskn, not only in commer-
cial value but in revenue to the govern-
ment.  The rental from the fur-seal isl-
ands alone has more than repaid the pur-
chase price of the territory, and the tax
derived from the salmim fishernes now
amounts to ahout S100,000 3 vear, Some
Iong-neglecterd  products  are  gradually
ccamiing mito impartnee, however, and the
eonl. halibut, and herring: fisheries espe-
cinlly have undergone remarkable devel-
opment in the last few years. Since i
became a part of the United States,
Alaska haz  wvielded fishery  products
amounting I value 1o Siyoooooon, of
which about Ssoooo000 was derived
from fur-seale, $Sob.000000 from silmon,
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and the remaining $z24.000000 [rom all
other agquatic products.

THUREE MLULION SHAD HAVE BEEN

AN TED

Much evidence cin be adduced to show
that the Ash-culbtoral operations of the
general government are of direct financial
henefit ' to the country at large. The re-
sults in the case of some species have
heen so striking and s widesproud that o
woutld bealmost as sapererogatirs o re-
fer to them as 1o disenss the utility of
agricialtore ;: in the case of other species
there can ba no doubt of the vilue of the
work, aithough it may be possible only
occastonally 1o distinguish the efiects of
human  intervention on the fish supply
from the effects of natural causes. Lﬁ1 .
onteome of the burean’s efforts 1o in-
crease the food supply is naturally most
evident in the cpse of small streams,
lales, and ponds, of which thousands
have heen soccessiolly stocked with the
miost cdesirable food wnd game spedies

The leadiiig river fish of the 'eastern
seaboard i the shad. No other anad-
romone species has been more extensively
caltivated @nd nome 15 now =0 dependent
on artificial measyres for its perpetuaton,
Inasmuch as the principal fsheries are
in interstate or coastal waters ani the
movements of the fish from the liigh seas
to ot rivers and back to the high seas
plwce. it beyomd the clpim to, ownership
which might be wrged by the various
states were the shad a permanent resi-
dent within their jurisdiction; it seemed
especially desirable amd necessary that
this species should be fostered by the
genery] government for the henefir of the
entire country,  For this reason, and ow-
mp to g serions decline that had already
set in, the shad was one of the first
species whose artificial propagation was
taken up by the hurean, nml I'|'.:I- ¢ultiva-
tion is today a leading factor in fishery
work, almost every large stream having
been the site of hatching operations:

The extent of the work may be gaged
when it i stated that nearly 3000 mil-
tions of young shad have been planted by
the burean in copstal streams; and a very
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smnficant point s that the egps from
which these hsh were hatched were taken
from fish that had been cavght for mar-
ket, and hence would have béen titally
lost if the burean had not eollected them
friam the fishermen,

EXTINOTION OF SITAD IS THREATENED

The grent multipheation of all kinds of
pshing appliacoces on- the coast, in the
bavs, in the estogries, and along the
coorses of the rivers resalted in the cap-
ture o1 a very large part of the run each
seasnn  before the shad reached the
spawthy grounds, and hence the natiral
werease was seriously curtatled, and in
soiie sireams almost entirely prevented.
Yet the shad catch imcreased, and for
many years the fishery prospered in the
face of ecomditions more unfavorable
than confront any other Gsh of aur ¢ast-
N TIVers.

At Tength, however, the unrestricted
fishing becnme greedy to an averwhelm.
ing extent.  The mouths of the rivers
and the lower waters through which the
shad st poxs became so choked with
nets that Rshing gear farther upstream
cothd make bt slender hauls: and for
several years there has bheen a steady de-
cline in catch, which throatens to result
i the extinction of the fisherv. The
burean has continnei] its efforts in propa-
gation, but these are enrtailed by the
fnctor that is alse destructive ta the
fishery.

When they first enter the streams the

shad are niot ripe and are useless to the

hatcheries, and the spawn-takers must
therefore wait for the run farther op-
stream : but with the recent exhaustive
frehing in the salt waters so few fish have
escaped that the egy eollections have di-
mintshed to an alarming extent, being
reckoned now in millions where formerly
they were hundreds of millions.

Under such comditions it is impossible
to propagate enough fish to off et the
qunntﬂ‘rﬂ taken. and the shad fishery is
fast being deprived of its one =upport,
while the present meager shad cateh, to.
gither with the enforeed curtailment of
propagation, speaks even more convine-
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ARTIFICIAL PRUOPAGATION ©F THE WHITEFISH ON THE DETHUOIT RIVER

Mature fish, deitined for the markel, aré retamed m Hve-cirs amnd regularly overbumbed
as their pgus are ripenimg, After Lelng artifetally ferttliznd, the eggs are sent to the hatchery.
This work is very extensive and mportant; and hamdreds of million soung whitefish are proe

dueed on the Great Likes each year that womld be-entirely non-existent except Tor the govern-
[:|'||:]11"'z eHoris [see frplos §22 sl A12 71,
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ingly of the value of artificial meaznres
than did the precedimg merease

WTRE 0% THE GREAY '"'ARES

Evidence is not lackmg to show that
the long-continued and mcreasmgly ex-
tensive fish-cultural operations on  the
Great Lakes have prevente: the deple-
tn af thos face of the
mast  exhausting  lake the
warld

The luscions

e witler= i the
fRsheries In

whitefish, the splendnd
lake trout, the excellent pike perch, or
wall-eveil pike, may be hitehed in such
numbers as to assure their preservation
withoiit serjons curtailment of the fish-
eries,  The absence ol concerted profec.
tive measures, however, on the part ol
the varous states interested has the ten-
dency to munumize the effects of ealtiva-
tior aend would seem to justify, if not im.
peratively demand, the assumprion of
purisdiction by the federal government.

AT A TROUT=UULTURAL SLATIN FrHE
MU S FALNS
[7O0 OUSHELS OF SALMIDNS TGGS DISTRER-
UTED IS (SE YEAH

The long continuance of the Penobhscot
35 1 =salmon stream for many vears after
all other "‘-.l. w Englond rivers had ceased
o carey this fsh s dcectly atiributable io
the work of the buresn on that stream
i3 |]gln—|1|.|]-|'||[ cm atrtificin] measures: has
been the perpetuation of the salmon sup
piy that 1t 15 believed the obititeration of
the Ton and the wipmg ont of o long-ex
tablished fhshery would ensue within hve
vedrs after the suspension of fsh-enltural
operftions.  Physical conditions i the
Penobscot have become s00 unfavorahle
for the passage of sabmon o the spawn-
g grounds that naturad reproduction i
now almost 1If not aliogether inhihited,
and the only naoteworthy =onrce of young
salmon is the eggs obtained by the bureau
irom salmon purchased from the hsher-
mich,

The magnitnde of the salmon fisheries
of the Pacific States has required very
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extensive artificial measures to keep up
the supply. The operations af the bu-
romty. iy combination with those of the
states. have been gradually extonded
both scale and scope wntil they have now
attained § tremendons extenl and @re aidl-
dressed to nll the species whose cultiva-
tion is as vet demanded. The number of
Pacific salmon opes collected by the bu-
Feanl i1t 1008 WiS Ve 200,000,000, equiv-
alent to 1,700 hushels,

A remarkable fact in the history of the

weific salmons, of which there are five
species, 15 that withint exception all fish
which emter any stream on the pnbire
coast die after once SPWNINE, None SuT-
\'i'u'il‘lF: tooreturn Lo the seq,

This wise provision of nature 10 pre-
vitit the overstocking of streams has been
made foolish by the appearance O man
an the scene: he aot only catches the sal-

FARMING

FHE N W
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con CTATCH OF
ECMINNER AND TARING TIE HIFE EOUS [(SEE PAGK

EXRGLAND

man i the coast rivers and the: jower
courses ol the rivaors w il -;_fI||| nets, _—='i:I.L-.'-.
and pound nets, in the wpper waters with
thie same applinnces supplemented by the
fish wheels. and on the spawning grounds
with all sorts of contrivances, but in cer-
inin sections ¢ven carnes his foothardy
greed to the extent of larricading the
ctrenms so that no fish can reach the
wiaters where their eggs must be depos-
el

Natural reprocluction, thits 2o 20T -
aiely curtailed, is not =ufficient to keep
ap the =upply in many of the sireams
where fishing i= most active, Tor many of
the egps escape fertilization, many 1more
are eaten by the swirms of predaceous
fchies that haunt the spawning heds, and
rany are lost in varions other ways dur
ing the long hatching period; while the
helpless fry and alevins fall a ready prey
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to the same fishes i the vpper waters
and the voung salmon have o ran the
long- gaontlet of the rivers onlv to meet
new foes i the estoaries. on 1the coast
and m the open i

It is, thercfore, no wonder that artifi-
cigl propagation on a large scale i {m-
peratively demanded in the western <al
mon streams, and 15 actively urged aml
highly commended by fishermen, canners:
business mien, and the public a2 large

The mstory of the salmom fishery i
the Sacramento River, in Californin. aned
the recent inctense in the cateh notwith-
standing most pnfavorable plivsteal con
diions m that stream. afford anmistal-
able evidence of the value of cultivation

Some very suggestive, thowigh not 1t

I AN ARTIFICIAL SPAWXING IMOINDT AND HACEWAY AT A
VIHGENTA

STATION

gether canclissive, mformation relative 1o
the bepefits of salmion calture in the
Colmmbia River has been furmishe hiv
marking voung salmon before releasing
thern from the hatcheries. Theé number
o marked sahmon that returned @s ITH=
ttre fish and w e L'jlfl':l!rl_'-_J AT r._11~|.:1w!
midicates p very large percentage of =ir:
vivals amd stggests the growing depend-
ence on artifcial propaghtion for the
maintenance of the mms

S EW. ENGLAND CnNn Tyl

L3 S HA ET

LAHIETERS

In the caze of maripe hatching pera-
tions it is so difficult to prove beneficial
results that their wility is dotbed by
wome peaple. When the burean hegan
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the cultivation of the el and the lobster
many years ago, it proceeded on the prine-
ciple that the effects of the fishesmen's
'r_|',|:|"|'_|r|1-*|.11|].|.-11.1.'|: comld be counteracted ].1}'
artificial propagation.  The uitinate suc-
cess of cod and Ipheter culture on the At-
lantie coast was thereiore confulently ex-
pected. and the expectations have been
more than realized: Practical resnlts
of an unmistakable charncter weore first
nnifested nearly twenmy vesirs ago; Simce
which time a very lucrative shore ood
fishery has bieet kept up on grounis that
were entirely depleted or that bad never
eottained cod in uoteworthy numbers in
the memary of the oldest inhabitants,

There is much unsolicited testimony on
this point from many people who have
profited from the operations of the Maine
and Massachusetts sfations.  The Detie-
fit« have not been confined to the imme-
thate vicinity of the hatcheries, but have
extended westward and sonthward.alomg
the Middle Atlantic coast aml enstward
along the whole const of Maine

The benchts of libster ¢ulture have
Lisén slower in appearing. owing, i part
at least. to the less extensive operations
and the excessive mortality to which the
young are Tiable; but froms all parts of
the New England coast there are being
received reports of more lobsters, par-
tienlarly of small sze, than have been
seen for many yenrs, and there = reason
to helieve that the long-continmed decline
of the lohster fishery may. bave been ar-
rested.

PROFITARLE FI18I11 1M PONTED FROM
ELUROGTE

Eeonomic resalts of . t value have
come from the transplanting of native
aquatic animals into. waters in which
they are not indigenons aml from the in-
troductiom of fishes of foréagn countries
mto the United States. The supply of
fond and game fishes of every section of
the country hae thus been increased and
enviched, fisheries of vast extent have
heen established, and the pleasures of
anglhng have been greatly rceil.

As this phase of the work has recently
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beert set forth in detnil,* it need not be
dwelt on here; and it will be sufficient to
pote thet the acclimatized fishes taken
and =nld in this conmdry now have a valoe
of fully two miilion dollars o yedr. Much
more important results, Bowever, are seen
in the tremendons quantities of such fish
anmially catght by anglers and for home
consumption, whodfe money value camuin
be reckoned.  The aggregaie results of
acclimatization up te the present time, so
far as Ash catght andd sold are concerneéd,
represent ab least vwenty million doflars
o the fishermen and a fifiy-fold cetumn
on the government's invesiment,

By far the most important of the ex-
otie fishes i+ the German carp, of which
in 1008 nearly fortyv-three million pounds
were canght in public waters by prodes-
siomal fehermen, and sold for over a
miltion  diollars.  These Hsh were the
prageny of «arp inported by the bourean
many vears ggo and presented in small
lots to farimers amd others m all parts o
the conmpry for the stocking of privite

meks aned reservoirs. B the averflow-
ing of these waters or the breaking of
dams, streams and lakes have hecome
planted with the carp, which is now the
miost widely distributed fish in the United
States.

HELPING THY SsAAD FISHERTES OF NORTH
CAHMDN A

Thie long-continmed and systematic Hield
and lahoratory work of the burean has
resulted in a most thorough knowledge
af the distribution, abundance, habits. ete.,
of the fishes and other ereatures of the
interior. constwise, and offshore waters of
the United States, Hawail, and Porto
Rico—a knowledge which is indispen-
sghle to the government in its fsh-cul
taral work amd to the various states and
insular awhorities in their legislative
efforts to preserve their fishery respurces.
The practical results of this work are ap-
parent in numerops specific instances,

*COor Fish Immigrants: The Acclimatiza-
tion of Native and Foreign Water Animals in
the United States. By Hugh M, Smith, Na-
Tiox Al GEncuapmic Masazing, June, 1907,
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Upon two subjects o particitlar has
the hurean expended much energy atul nt
lnst achievedl hy persiiently
sounding the of wikrmpg, The ut-
most efforts in artificial propagation cai.
not =ave the shad fishery withont the aud
of permit a certiiin number of
hsh o HreEns,

restills
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while on the other hand no pracicolle
protective luws can save the ovsier sup-
iy without culiural work to keep up the
beds. The bureau has no power to do
more than hatch fish i the éne case, de-
wize methods of cialture in the other, and
cry ot the needs of both, and it hes

reeaich  the

il Pl i
i -_.||I|| "

bedd

i']'III I.'.i_:-'_'nT |_:|_-|_-'|II
f Alidkn, this expertmental catch of cod ami
f explutatitims of the Adidaleags on the Facii

! .||;|i :il-' II:Il--' Ii II!”I. :l'lllll'.'r

olely with dates o provide for the
el s,

“arth Carolima rose to the EMOrgency
aof the «itonticet [cwW Vears ago

ard sought the ol of bureau m

<liad .|
the 1e-
rermiming. the actual protection Teguired
by the shad, the actual condition ot the
fishery, and the possible remedies Tor a
rapidiy diminishing yield The burean's
recommendatione were nsked for by the
andd 3 COMTHTIESION WAS
appointed 1o dratl cplutary laws, which
have sitce gone intd effect, conhinmng gear
to prescribed arens amd leaving clear
channels for the passage of the fish.

ctale [emslatore
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REMIWIXNG -SFHAD FGOS AT A STATION IN NORTH CANOLINA

Zvearly 3000 millices of young shud have been planted by the Burenn of Fisherio i

CrRsk FTreams. Al the cges from which these fsh were hnfched were mbken from Gzl thal

had been caughi wirild: have beenr totally loat of the burean boad nog
sollected] thiem from the histiimmen | e perEes 430 Al 435 ),

the most successiul shad hatchery was in

this State, the eopr collectioms exceeding

35 milhion amd S0 million, respectively.

I[%G THE MARYLAND (W'STER DEDS

eges m these waters in fve years had |
dropped from 73 million 1o 643 million,  <FScCL

The next vear, which was the first of en. FROM EXTENCTION
forcemoent of the new laws, the collection
mitllion, and m 1008 and 1000

for markel, aml hapes

Immedizie resilts have heon woen at ihie
1"...'Lrl_'r'|'|"|:-_l|' i1 the Albemarle
Lhe colleetion of shad

The ovster fishery has had a common
hstory i all of the Southern States, of

|

wis 2545
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SPECIMES. O OOk BOTTON ON8 WU SN GCs Gy,

AMNCLAUTE

hEY,

MM THE SMONGE BEDS OFF

AR TN,

This rock hears: 13 species af commercal and non-commercin] sponges, hespdes coTily,
sea-Teathers, atarfishes, cralis, ol other gnonals charncierisae of the faoma of the spoigy beds

Chne-eighth naturnl st

which Marvland, once the foremost
ayster productiom and one of the last
to resort o svstematic eultural mehsares;
afforids the most nofgble example. The
laws controlling the fishery 1 Chesa-
peake Pay have been desipnel 1o protect
the natural beds, bot have not encotraged
or protected the ovster planter, and the
natural beds, thus practically the sole re.
liance, in time fmiled to sustain the tre-
mendous  draft opon  them. DBetween
1880 snd 189> the product fell 31.6 per
cent; in 1004 1t was 10 per cent less than
n 18g7

The bureau had for many years
pointed out the short-sighted pobicy that

was resulting in the steady decline of the
ovster indoustey, and was at Jength grati-
fed to Bnd that the state had taken heed
of the warning aml enacted a compre-
hensive law favoring oysteér  planting
The work that haz now been undertiken
biv the Marvland Shell Fish Commissitn
ty remedy the slarming condiion of the
oyster gri}nmh will be the mast o l!'l'l[rTL"I-E
and accurate of its kind, [t consists of
the survey and delimitation, by the aid of
the Ulnited States Coast and CGeodetic
survey amd the Burean of (Fisheres, of
all natiral dvster beds in Maryiand
waters, to be marked amnd set aside as
puhlic fishing groomds operated under the
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QIINGE CUTTINGS VARIOUSEY MOUNTED ON CEMENT INSKS AND BEFADY TOR
FLANTING

existing protective lnws. Al other suit-
able grounds will then be reserved by the
stite 10 be leased to oyster planters,
whise enterprise will be encauraged amd
their rights protected as was not possi-
hle heretofore.

VSTENS IXN LOUTSIANA AND SMINGES IN
FLOMIT

U'p 1o 1898 there were few planted
beds of ovsters in Louisiona woters:  In.
vestigntiom of the oyster grounds by the
burean in that year, however, led o the
passage of beneficial laws and proved a
general stimmlus to oyster culture in that
state, as is shown by the fact that some
20r000 acres of bottom were soon nnder
caltivation,  In 1000 the sthite ovster
commiksion again asked the Dburean's
assistance, and Jarge areas of unhzed
bottom were eximined to determine their
produetive  eapacity.  The  conditions
were fouml to be exceptionally favorable,
and experimental plants produced 315 1o
4 inch ovsters in guantities of 1,000 1o
2,000 hushels per acre, within two years
after the cultch was put dow,

In Darataria Bay, where there hadd
been no ovsters whatever, such promising
beds were esiablished that several hun-
dred acres of adijacent bottom were im-
medintely leased by prospective planters
Oither loealities, though they have =0 far
shown no such conspicious eommercial
enterprise, miy he expected to prove
efually productive.

Experiments in - sponge culture have
beer in progress for severnl years, and
have now developed a practical system by
which sponges may be prodoced from
cuttings at & cost much less than that en.
tailed in taking them from the natural
beds. In vicw of the more rapmd deple
tiem of the nmural heds which will 1m-
doubtedly result from recent changes ‘in
the methods of the fishery, the bureau is
comvinced  that the preservation of the
American sponge indostry  will depemnd
tipon cultivation ; and as it is estimated
that about S1.500.000 worth of sponges
were taken in Florida donng the past
year, the failure of the fishery wonld be
a serious commercii] los= 1o the state.

MLUPERFLS FOIt PEARL BUTTONS

I codperition with the Rhode T<land
Fish Copirission, the burean bas devel-
aped new methods of lobster and soft-
shell elam onltitre which are being ap-
plied with success in New England.  [x.
perimonts - with the hard-shell clam are
now in progress at Beavfort,

Irmportant work recently tnderiaken i3
an coffort o establish mussel coltore n
the Mississippi Valley, The supply of
mussels in those waters,on which 12 based
a pearllmtton industry valued at about
$5.000,000 per annom, with an invest.
ment of $0.000,000, is being rapudly ex-
hausted, anid the mussel fishermen anid
manufacturers recognize that  withont
scientific codperation of the government
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SPONGES, PLANTED FROM CUTTISGS AND CROWING ON CEMENT DISKE
(KN PAGE 4490)
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SHEEFSWOOL SMNGLE, '1|.5E MOINTHS OLD

Grown on spindles in Cape Florida Channel fom a oot
hvee-fourihs  matural stie

eleaned, 1§ 1/Y anindese
the business 15 doomed 1o early extine-
tion,

The borean in one season’s work
has practically, though not conclusively,
shown 3 method by which the pearl mns
sels can be propaguted, awd s demon-
strating. that the work can be curritd on
at a comparatively small expense in con-
necton  with  the already  established
operatintis N rescung fishes from the
overflowed lamds, the f(sh  reclammed
bemng emploved, without njury to them-

Wenzhe, ilry and tharoghly
| st eLle J40)

selves, m the dissemmation of the larve
af the mussels

There have been liberated 25000 fish,
bearing about 235,000,000 young mussels
ready to drop and begin ther mdependent
existence and already past the stage when
they are most subject to fatality

The work ts alio capable of applica-
hon to waters onder private comtrol and
will probably become a sonrce of respect-
able revenue to farmers and others whose
properiy embraces streams; ponds, and
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ey and thoaoroughly ¢lennetl, 155 otifies.  1he

%IER SUTHEALIL G

vecrwTl om A coement dikk ot Apclivde Koy from a ciiing
el o pruler sEriace of mararal symges 'wihch

L SIS D], SIOXGE

Wenghit,

crow on rongh rock Dottones, 35 o paee dovs sl which toust be o from the rocks is ruw,
ke the mreetor af the sponee, and therelnee b the wenkest ol Hiasd duralile part of e

FIW e

The roat o eoltivated spanges, oo the comtrary

m the steonpgest part of the sponge,

s contaet with the Bat cement sk oh which the cotting s planted develops 4 close amd «00t

fell, as shows m this fHefration

lakes. The importance of this work 1s
wrgently msisted apon by the National
Péar]l Hatton Manufoctirers" Assocoition,
which embraces practically the entire
capital invesied in the business

STUY i DISEASES ) TIHE FIS11

In the feld of fsh Jieeases great prog-

resz lins béen made i the extension of
knowledege of the canses of many of the

fatalities which sometines make a clean
sweep of the hatchenies amd which here
o ferme coilil not e n1!|_‘||11".']h'|_'|-' 1.:1'_||'|-|_‘-|1 with
becanse their efiology wis not under-
stool. The services of the scientihc
staff in this regand have been oot only of
great benefir to the governiment, bt are
highly regarded and frequently availed of
by state amd private fishecultyrisgs,
Ymom the direct material ajls rendered
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to fish-colture in the past four or five
years are the following: (1) Determina.
tion of the canse and remedy for the
fatal matady known as the "gas disense™;
(2) tsolation of a bactenal organist pro.
ducing a fatal disease in trout and dis-
covery of a possible remedy; (3) deter
minaton of 1the cau<e of a faral proto-
zoan dizease m tront; (4) discovery of a
remedy for the diatom disease of lobster
epps and larvee: (3]  studies of  the
causes for the death of fish m captivity
and the determination of a number of
cases of responsible peeulinritics in the
witter supply: (0) stindies of the char-
acter of streame and the effects of
various condittons on Hshes, which have
supplied much information on the subject
too the public: (7) determination of the
effects on fshes of gulvanized iron and
other metallic contamers used 0 frans-
portation of fish and fry, and (8) indica.
tion of certain undesirable types of ves-
«¢ls for holiding bsh

CANCER IN FISHES AND MAN

(e of the récent develonments i the
study of fish pathology has been the dis-
covery of a widely prevalent cancerous
affection of the thyroid gland m tront
anil =almon wnder domestication, At cer-
min hatcheries the disease attacks a very
farge percentage of the fish, many of
which succumb ina short time,

While it is not believed that fish cancer
may be communicated 1o homan beings
through the eating of infected fsh, the
comditions  gre serions as regards the
hatchery work: for, uniess the progress
of the disease is arrested anid preventive
measinres are discovered, artificial propa-
gation will become inadequaie to meet
the present growing needs for fish for
stocking purrposes

In the opimion Of experts, Gincer i
fishes, while fmportant in itself, = of
very great and farreaching consequence
hecanse of its hearing on the canse of
caneer tnoman, and the vast amoomt of
miaterial thus made available for experi-
et aml investigation throughout the
country is thotght to afford the Test pos-
sible opportunity for the elncidation of
general cancer problems,

A4

President Taft wae doubtless promypted
by these eonsilerations to sendd 10 Con-
gress o special message in which he -
vowated an appropriation of $50,000 to
citabile the Durean of Fisheries to estab.
lish a laboratory for the study of cancer
in fishies,

NEW FISITRRIES AND NEW METTODS
SCOVERED nY THE FEDERAL
OVERNMENT
The importance to the fishing interests
of the work of the hurean in connection
with the economic fisheries is widely ap.
preciated and freely acknowledged. The
statistical fnepniries of the hureau afford
the only adequate basis for determimng
ihe condition and trend of the fisheries
and the results of legislation, protection,
and eultivation. Amoag the numerous
special matters in which the burean has
benefited the fisheries the following may

be mentionedl :

By hringing to the attention of Aameri-
can fishermen new methods and new ap-
paratus, new fisheries have sometimes
been estabilished and new fields explaited.

By the introduction of cod gill nets the
winter eod fishery of New England was
revolutionized. Ina single season shortly
after the use of such nets began a few
Cape Ann (Gloucester) fishermen took
by this means over Roopoo0 pounds of
large-sized fish, and as much as $50,000
has sometimes heen saved annually in the
f'l!l-ﬂﬂtl! itern of bait

By the disseminntion of nformation
regarding new fishing grounds important
fisheries have heen inaugurated, Thus
whety the almndance of halibut off the
const of Teelinid was made known by the
hureayt. a fshery was begun whach
vielded from $70000 1o F100,000 ai-
nually to the New England fishermen.

The burean has experimented with
varions anused or little-used products in
order to dJdetermine their economic value
and to suggest the best ways of utilizing
them. Less than fifteen vears ago there
wns prictically no market for the silver
hake or whiting { Merlicing bilinsaris),
and immense quantities incidentally taken
in pound tiets and other apparatus were
thrown away, The bureau poimted out
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the possihility of preparigy a marketable
salt whiting, and it is a significam fact
that i a few years the sales af this fish
in New England have inercized from

about 100000 pounds  to 5,000,000
pounds,
LiEs OF LIFE FEOM STORMNS DIMIKYSHED

DY A NEW TYPH OF FISHING VESSHL

{ wing to the appalling mortality among
the crews of the New England fishing
vessels, cnvsed i large part Dy the found.
ering of vessels at seq, the huresy many
years ago undertpok  the introdiction
mto the offshore fisheries of a tvpe of
eraft which would combine large carry-
Mg Capacity anid great speed with en-
hanced safety. By corresponilenee, dis
cussion in the daily press, personal imter:
views, exhibition of molels, und finally
by the actial eonstruction of a full-sixed
schoomer (the Grampns) with the requi-
site gpimalities, the bureat was enahled to
manguTiate 8 momentous change in thie
architecture of fishing vessels: so that for
a long time the I"n:w England schoaners

OUR COAL

GEOGRAPHIC MAGAZINE

lave beéeti constfucttd on the new lines,
with a consequent minimizing of disas
ters and a decisded fncrease in efficiency,

For other fisheries amd regioms the bi-
rean has likewise advocated mproved
tvpes of  wessels amd boats  especially
adapted to local conditions. und has jaib-
lished plans and specifications embunlying
the results of stidies of the fishing {k rnth
of the world.

The results of the bureaw’s efforts
in thix tine, in saving life and propecty,
i incrensing the usefulness of the ves
sede, anel moamproving the quality of the
ciutch as [nmh.w]I. gannof be estimated, hut
the heneficial effects may be partly appre
ciater] when it i stmted that duaring the
ten vears ending in 1RR: when the ol
types of vessels were in use.  there
were lost by foundering from the port of
Glotcester alone 82 veasels, valoed at
more than Sgo0,000, with their crews of
Bos men, while doring the ten vears eni-
hslg in 1067 the lasses from this canse ae
grepated r,-nl-} a fourth as many vessels
and men.

LANDS

By Guvy Evviorr MitoeELL

HAT can the study of fossil
shell-fish and ferns have to do
with the price of coal? The

connection if A cloker one than may he
supposed, and its explanation <hows the
intensely practical work of the govern:
30 411 Lculvgl'-r!': in the appheatiun of ab-
strnse seienee to every-dioy ¢eonormy;

Filertitology s that branch of geology
whicly ileals with fessils a8 they are
foumed 1 the different rock strata. Their
presence . eistly determines the age of
miany rock formintions which naght o
idhorwise he recammized.

For instance, a certiin species of comnel
may be known to have Hourished doring
the Cretaceons penod—ton long ago to
he estimated in years. During this petiod
vist eoal-beds were formed in the west-
et and northwestern part of the United

States as a0 result of the growth of a
luxuriant aml almast tropical vegetation

Now here is g most valoabl: key for
the coal pedogist, I whaitever strata of
rocks e nls this Tossil conch:slioll il
e assoctates he may ook for coal of
Cretucvons age.

[t 15 doe to the previons stady of the
hroad stritigraphic and  paleontolpgien?
problems of the West that Uncle Sam's
cconmomite geologists Bive been able to
classify hetween 315,000,000 and 40,000,
000 mores of western conl lands within
the shiort period of 4 vears sinee Pres:-
lent Roosevelt withidrew from entry all
the govermment eonl lunde pending <nch
cluzsitheation and adequate valnation.

The partienlar kind af <hell shown in
the illustratintt has heen of enormotie
importance in this  classtheation work.
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HE MMNTS T COAL

e e {erevratops of the Wyoming Basi, 235 fect lomg by 10 foet tall, 35, where fouaml,

aogiend lead for the conl geulogiat
LM

Where the voul geologast finds this conch
m a rock tormation he knows that no
el beds will be found lower down in
the groumd. e knowe thar some eoal
ray be found @ the same steata mowhich
the conch hes, but that m the strata un-
mediately above very high-grade coal can
be confilently expected. The name ol
rhas Hitle helper of Unele Sam, who was
i very abundoot residemt of the early
Umited States, 15 Pyrgnlefera humerase.
He hasn't any American pame

[nn this conl elassifeation and valuation
wiork, which = the next ccononuc stép
followme the thscovery. of the coal beds,
the geologist comes down ont ol the
realm of lgh scionce. wath s Pyrguli-
ferae amid other things, right into camyp
with the everv-day coal miéer and oper.
ator,  Ulsing the dots which the gealo-
gists brine m from each feld <epson's
work m Wyvemme, Monzina, Uab, and
all the other puhlic coal-land States, the
(ieologital Survev at Washington works
aut the tonnage on every Josacre 1ract of
coal land, and, raking intn considerntion
the quality and depth of the coal, places
i valuation upon the land.

This valnation ranges all the way froan
S0 an acte up to <everal hundreed dol-
lars,  Soane of the land, where the eoal
seams are very thick, of high-grade coal.
or where there are several =egme, one

Fitg rémaing, however, are foqg scarce 1o be depended

over another, has been rated a1t over 400
1 SETe.

This seems like a big price—=Sig.00m0
for a' 1tho-pere tract of coal fand which,
until the coalland classibeation work be-
gan, i 100f, was sold at §20 an acre,
of 33200—but, when it 15 seen what o
grent amomnt of onal an acre of sueh bad
comntains, even the Saoo saluation looks
srisall

Many of the western eonl lamds are
wndlerlam by beds of 4o, 30, am even
aprpregabing (o0 or more feet of soliil
col,  An acre of coal 20 feet thick con-
trine 72000 tons, and the Geologscal Sur-
very calenlates that at least gooao0 toms

SMELL COF
FYRGULITERA

A SMALL CHETAUCEAS
HLT M ETOSEA

Fiymsll,
CONCH;

A most useful genlogie key 1o the western

raal beds
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ANOTHER SPECTACULAR BUT NOT VERY DEFEXUABLE GUILHE T0 THE COAL GEOLOGIST :
THE GIANT J0-FOOT CLAMSAURLS

He m too infrequent o he counled iipon ; whereas the Hitle Conch, Pyspulifera, 5 atmmipresent
st bslow the copl formation

of this can be brought to the surface,
thus making the very liberal allowarice
of almwost half for loss in minme,  Four
hindred dollars an acre for such land
would thus be a charge of only 1 cent a
tornn, certamly not moch of a berden on
the coal operator or the ulbimate con.
SETACT.

Under Uncle Sam's new chussification
and valmation scheme, the public coal
lands are pow handled in o thorooaghly
business-like matner, and in sharp con
trast with the old happy-po-lucky methods
tler which coal land was sold at a fixed
anil very low price, withoul regard 1o its
real valoe, or even disposed of onder
aFnculiural or other laws at a2 nongnal
rate.

The coal-lund law provides that coal
laned shall e =old @t not less than Sao
an acre if Iving within 15 miles: of a
railrond, or $10 an acre if beyond that

lumat,  Unnal 1oy this price had been
regariled as the only price, but it was then
decided that the hpores named were
clearly mininum, Sipee then the eoal
landds have been elassified and valued by
the Geologieal Survey at approximations
of therr commercial worth,  Doring 1ga7-
o8 valuations were fixed as high as $rs
ar nere.

I April. 1000, the Department of the
Interior inavgonrated & valuation plan
based on the estimatod tommipe of the
el deposits.,

Sinte coal edeurs i beds or seanms, it is
A comparatively' énsv matter i most in-
stances for the peoligists to estimate the
tonnage with a fair degree of acciricy.
\n nere of voal one foor @ depth con-
tains approximately 1,800 tons, and 1,000
tems i5 allowed by the Survey ne recover-
ahle. The valuation regulations take hito
ncontnt thickness of beds, depth, whether
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A WYOMING TOWNSHIT PARTIALLY UNDERLAIN BY COAL, CLASSIFIED AND VALUED
IN JO-ACKE DLOCES
Price ranges fromt $20 an gere (o 5105 an acfe.  Acreage of conl land in this township, 10,339

wcten, viloed at S2pmo s

one or more beds, sl guakty of coal.
1rmider these repulations o maxaEnum
vilnation of $300 an acre is allowed for
virgin felds where the tonnage estimates
are based salely on genlogic comelusions.
while in fielids where mines are already
developed amd the prospective purchaser
knows exactly what he will get there 1=
no Timit to the valves which may be el

Unider thewse new plations the srea
clnssified as eoal hnﬁw the Geological
Survey np to May 1, v, a period of
t3 months, has been valoed and the sale
price fxed at $232 308 000—an average
rate of a little over 852 an acre.  This
acrepge would, if =old at the mimmum
price fixed by law. yicld Tt 76, 10,000,

- avenrge 3268 per acre

Here is a gain, therefore, of $150,000.-
ao0 in coakland walues représentmyg A
little over o vear of coal classification
worle

The values of the coal lands, as fsed
by the Survey, of course vary greatly
they tun all the way from the minimum
price up o as high as S365 an acre m
certaim fnds in-Wyoming.. Fach go-acre
testct i< aeparately classibed and valved.

In one Wyoming township, a plat of
whizh s <hown on this page. the value
cf the Tand clnssmd as coal wmder the
present  regnlations is S2770688 At
the minimum price it would bring only

[uring the single month of April ap-
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OUR COAL LANDS

ord ol present valuations appenrs to
conservitive, and that on the remaining
20,000,000 aeres an averpge valuation
S25 ie placed. This would give & round
Bgnire Of $2000,000,000—: =uim aknios
too g o contetplite

i these figures ol scréage and valun-
tion are thought oo extravagant, it may
b pemarked that the conl hyrures are con-
stantly expunding, and that every yvenr's
geologic work Dy the government adils
alditional arens to our coal g,

PALMERSE (il FIELD RECENTLY Dis-
CINERED 1IN ARIZONA

Thns: in co sejomal testimony  the
other day, Director Smith, of the Sur-
vey, mentioned o hew coal fickd in Ar-
ama; not prevoonsly meluded o any coal
estimates, which le state] probably con-
tnined a tonnape equal to ol the ecal
mined 0 the Tmted States since the
diseovery of the first mme

Twa good results from this coal valo-
avion waork are. first, that the Tecempis
from  the coal-land sales go into the
Reclamation Fund., for the ircigation of
ifesert lands by the government and the
creation of homes—{or every fcre of
coal land sold at, =av, S300.0 lerm of 10
acres ey e reclammed Trom the lesert
by frrigation and & home created—and.
secotdl, that the placing ol a good-sized
price on the land will prevent moncpoly
of the western cosl supply. It prechmles
the pirchase of the Tands tor mere specn-
lation—nhalding them mdefmitely without
mitiing development=.  The management
of his big coaldan] propertics is one in.
stance: at least where Unele Sam 15 act-
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e the part of the wise landlord 1 the
miterests- of the people.

Now follow this work another step.
The Geological Survey valies the coal
lands not only according to tonnags per
acre, bt accarding 1o quality of coal.
There are all grades of coal. mngng
itom brown Hgnite—only a step removed
irom peat—io anthracite, produeed: onder
engrmotE pressure and friction, and the
fucl-testing: work of the Survey deter-
mines the number of heat units and the
eneegy values of coals of the varmous beds.

Further than this, the government lias
imawgrarated o practice with yespect 1o its
own coal purchases which will dogbtiess
befure long become the rule in private
caal buyving, namely, paying for coal on
the basis of 1t2 heating value—the Britesh
Hrermd st hasis,

The Geological Survey samples all
Lmcle Sam's conl purchases and makes
tests which show what the eoal will do
practically. If the coal falls below a
certnin standard a deduction is made in
price: if it exceeds that standard a
higher price s paid.

The present practice of coal pnrchase
i% ta o consilerable extent huving a. pig
in a poke—yon get the weight but vou
don’t know the quality. The new prac-
tiee is eminently fair 1o both producer
anil consumer.

Government purchases alime amotnt
to S1o000000 annually, aml the pub-
e saving by thi=s exact methoil of pure-

chase amounts to hundreds af dollars
dailv. Applied to the dountry at large it
would  represent millions of dollars a
VET,
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FISHES THAT CARRY LANTERNS

EVERAL years ago this Magazine
published a deseription of the an-
gler fish, well known along the

New England codst becadse of 4 dlevice
v mepns of which it Jures sl catches
other fish.* Thiz device cintslEts of hli-
ments or tendrils resembling  semweed,
which are attached o the head,

Whet the angler is hungry 1t hunts
aut o convenient place i shallow waters,
where its eolor and markings nmke the
fish jodistinguishable from the sea-Tnit-
tom. Here it lies guoietly, often as il

pinblishied by the Smithsoman I mstituticn,
andd from which these notes are abtaimed.

The most extracridinary of all ‘the
atiglers are those that carry lanteims o
se¢ wWith

“mame stout-bodied anglers resorted 10
deep and deeper waters, where the Hght
from the sun wis frint or even ceased,
and a wonderiul prsision was at lost
developed by kindly natare, which re-
placedt the sim's rays by some reflected
(roum the feh dtself.  In fact the dliciem
(2 prolengation of the spine) has devel:

& FISH WITH 175 LANTERXN A AT

Thiz tiny fish was dredged o the tatiay Ocean at o depth uf ot 1han a mitle {7,200

fect i, The bull-like vppor fgure & an enlarpement of By torch, : _
e swints with the red and toreh pinted strangi frreward.

(excluiling the rod] and bk

dead. while its foating flaments, Kept m
motion by the tide, decoy other hsh,
which never discover their mistake nitakil
oo lite to escape from fhe angler’s mer-
ciless jaws

Thi= angler fis: = the only one o1 s
ki frequenting  the shallow seas il
northern  Farope amgd  North  Amenica,
Wit there are many other related species
inhabiting the ddeep seas of almost all
parts of the globe, as well is lurkdnge n
the tropical groves and o the sargasso
meadows of the Atlantic Ovean,  These
selatives of the anglér are the subject vif
o bulletin by Theddore Gill “Angier
Fishes. Thelr Kinds and Ways.” recently

* See "The F’Ilrf‘ﬂr Vell® tw H. A Lntfge
il prv o 335-341, INATIONAL Clponaring M-
WIINE, 1005,

The fsht 15 185 fnches long

oped o a rod with a bult having a
phosphorescent terminal portion, and the
‘hattt round it has been also midihed
col wrriousty added 1o the fish has alsc
had superaddid 1o its hshing apparatii= i
tarters and worm-hike Tures galore,

“Huowe efficrent ssch an apparatiss miest
e i the dark depths where these angler
fishes dwell may be judged from the fact
that special laws have beet anacted m
somme countries against the ase of torehes
aiml other i'ig[]l,- o ni[_flilt ﬁ‘-itli11|__: hecanse
il thelr L'Iu:'d'l-:ll_'p attractiveness. SNl only
the. cvitinsity of the Titile decp-sea fishes,
hat their appetite is appealed to by the
-.-...r:'t||-!'r1-;.1'. u’le-i-n‘E- ¢loge o or i1y FI.']ii'i_
ggninst the phosphoreseent bully of the
;nmh-rr &

Vs mav be Inferred from the size of
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the monath and teeth of the fish shown on

page 453 Cortain specied are fAvenous:

fishes, which may sometimes
seize and swallow fishes much larger than
themaselves,  For imstance, a specimen
ohtmned by Mr |, G Jobnson, at Ma-
deira. wias less than 4 mches long (3.8

predator {'

inches}, but it had actually engorged o

fish about twice its own length (735
neches),  The extensibility of the jaws
and conneéted parts, ns well as the dilata-
ity of ihe « wmgns: stomach, and
integuments, enabled the captor fish w
accomplish this feat: 3o completely had
the captor ingested (bt not digested ) its
victim that “it was templed to take a
bait,” and was thus secured for chthy-
ology.

Another species of the El.l'lgill’r are the
sen toads, which are inhabitants of trop-
iwal seas (see page 454), The brilliant
searlet and other colors which render the
sed toads so conspicucns when seen i
the jars of & musenm collectinn are yuite
in hsrmony in thelr patural home and
assimilate the fishes to the brilliantly
eolored coral animals and the other or-
panisms, in the nidst of ‘which they lurk
in wait for prey. ‘

Most of their Hves are spent in coril
growths  Seleéting a fitting place, such
s a fssnre just wide enough fo get into
amd hold on o, & Gsh may assume an
obligue or vertical position.  sonetnmes
looking downward, sometimes with head
ppward, [t then uses its pectoral fing to
obtain a good parchiase on the rock, and
can thus remam stationary indefinitely,
waiting till fte vietims come sufficiently
near to be =eized.

Closely akin to the sea toads are the
frogr fishes, which are mostly inhabitants
of the “sarpasso seas,” or “SargRsso
meadows,” in mideocean. The sargassno
s i an egg-shaped area m the latitde
of Flurida, heginning some 400 miles east
pf Jupiter, and extending thence easterly
far 1,700 miles to about the 30th merud-
jan. It is characterized by an unuspal
quantity of seaweed, also known as “sea-
orape,” “apn-lentil,” ete,, which grows
lnxuriantly on the sorface of the sea

THE NATIONAL GEOGRAPHIC MAGAXINE

Vithotgh Goating an the high seas, and
thus at the mercy of the winds and
waves, nevertheless, those agents operate
in sach oa manner, in conjunction with the
currents; that for vear after vear and
century after century nearly the same
areas of the ocean are ¢overed by this
peculiar plant. The sargasso meadows
appenr o occupy the sume position ot
the present time as i the days of Co-
lumbus, who first described them.

Amid the seaweed thrive most of the
species of swimuung crahs, cuttle fishes,
amd] other fshes which are found along
the shores of continents amd slands,
Flving fishes of differemt kinds are also
tenants of these fields, aItlml,llfh they may
rarely show themselves inthe zir.  All
these are lored amd cavght by the frog
fish: A simgle frog fish, whose stomach
contents were examined by Mobius, was
fouti] to have taken in foor fishes, one
of which, a ppe fish, over § mches long,
was eoiled i the stomach; a small cuttle
fgh, and a smll portomid crals. Al these
were still m.a recognizable comdition.

Another peculiarity of the angler fam-
ilv 1= the remarkabie “pest” which the
fish comstritcts to profect s eggEs.

“The egpax are dischnrged in @ jelly-
Iike mass, which, on contact with the
water, begomne immensely distended and
farm buovant eaft-like feceptacles. which
float at or near the surface il the eges.
are hatelied.  The rifis are swollén to
AN enormous sige n comparison with the
mother fishes;, those of the cormmom an-
gler sometimes reaching a length of 30
feet and those of the frog Ash a couple
of feet. '

“The epp raft, after foll expansion in
the waler, is a soft jelly-Fke mass, quiv-
ering to the touch, but withal rather
tepacions, moderately wniform in  the
width, aml tapering abraptly and blont
at the extrenities. [t is also muther thick,
with blunt edges. The entire mass i<
thickly permeated with eggs, which ap-
pear to be in several irrepulur layers
Afrer some davs, and when the have
matured, the jelly probably dissolves and
embryos are apparently thus libernted.
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The Aunthentic American Waitch

— When an anthentie watch 15 shown

F.ach man winds nup and rectifies his own”

Fifty dollars invested in clothing is gone in a yvear or
two-—no value remains,  The same money paid for a Waltham
Wateh is a safe and paying investment; its vahie 15 constant il
its usefulness inereases,

If vou want good elothes go to a tailor, 1f yvou want a good
watch go to o regular jeweler and not to a mail order house.

When buving a Waltham Wateh seleet one adjusted to
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A Trio of Travel Treats

7|, k. are convinced that you should have in your library
Tﬁ@ the three splendid volumes of travel from the graphic
~ pen ol Mr. William Seymour Edwards, well known
lo vou as a member ol the National Geographic Society, and

therelore make you a sy.reuia} offer of the books, Earﬁfu”}' paﬂzkﬂd
and express prEFmiL{ uIi}'wthE in the United States, tor $5.00.

On the Mexican Highlands

By WILLIAM SEYMOUR EDWARDS
100 lustrations 31 .75 Postpaid (L. ."'T_}

A most mteresting and intimate descriptive of that wonder country, the
Treasure House of the World, Old Mexico, 1ts ancient customs and quaint

pfr_rpi:.

Through Scandinavia to Moscow

By WILLIAM SEYMOUR EDWARDS
T | Hlustrations oY ] Pu.'rfpui.:.’ LL 8

Nat to travel at leisure through that part ot Europe, so full of romance and
legend, with such a writer 18 an opportunity lost mdeed., Mr Edwards 15 an
Amencan who looks with seeing eyes on the conditions confronting lim in
the lands of the North.

In To the Yukon

dy WILLIAM SEYMOUR EDNWARDS
100 [Hastrations S1.79 Postpaid (L. K.)

[ his book was posted in the Camegie Library high among the honor list
of the dozen most called tor and frequently read of the year. Mr. Edwards
takes the reader into our vast Northwest, and so abzorbing is his style that

ane seems to be actually traveling over the country wath him.

JENNINGS & GRAHAM, Publishers, Cincinnati, Ohio
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WhifeRock

““The World’s Best Table Water”’
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A NEW COMBINATION
OF PRISMS GIVING THE
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THE A. LIETZ CQ., Distributors, San Francisco, Cal.
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As the Prism Dinocular is

to the ardinary field glass,

=0 is the Hensoliit to the

ordimary prism binocular,
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Recommendation for Membership in the

NATIONAL GEOGRAPHIC SOCIETY
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IRAVELERS CHEQUES

gf"ﬁ;e AMERICAN BAN HERS

Certauﬂy,
T R Wq.'—: accept them

b b

AN you justly blame the hotel man who declines to accept
yeur personal check? If you are a stranger, he knows

neither your signature nor the state of your bank account:
and, besides, he has lost much money in the past by cashing
worthless paper.

Be fair to the hotel men and all others with whom you deal
when away from home;, by presenting in payment of your ex-
penses the “A. B, A" Travelers' Cheques, which are alivays and
everywhere good and are self-identifying.

Banks, Hotels, Railroads, Steamship lines, ete., throughout
the world, accept them at face value. Sold by leading banks
in $10, $20, $50 and $100 denominations.

Equally convenient for foreion and domestic use.

A booklet fully describing these cheques will be sent on request.

BUY THEM FROM YOUR OWN BANKER

OR IF MORE CONVENIENT APPLY TO
BANHERS TRUST COMPANY. 7 WALL ST, NEW YORK CITY
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Fabrik Underwear
is sold by all the better class of
retail stores. It is as far supenor
to other makes of woven fabne
or “athletic” underwear, as to
the old-fashioned knitted knds. :
Weare and washes like hne linen.
5]1“].'.!!.'.1:' so it hts snugij{. yel scarcely
touches you. Self-ventilating and absorb-
ent, it keeps the pores normal and the
skin dry.
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JUDD AND DETWEILER, Inc.

—— PRINTERS ©

We make Booklets,

a specialty of Catalogues,

Legal Printing— anl

Hﬁfrﬁ* This Magazing iz from Our Best Grade
Presscs -

Records, and of Commercial

Cht-oldown Work Solicited

Twio Phones

Motions Printing

420-422 ELEVENTH ST., WASHINGTON, D. C.




WASHINGTON LOAN AND TRUST COMPANY
WASHINGTON. D. C.

CAPITAL - . - $1.000.000.00
SURPLUS - . . £850.000.00

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

SOLICITS OUT OF TOWN ACCOUNTS AND PAYS INTEREST ON ALL DEPOSITS

ACTS AS EXECUTOR AND TRUSTEE UNDER WILL AND IN ALL FIDUCIARY
CAPACITIES
BUYS AND SELLS FOREIGN EXCHAMNGE
JOHN JOY EDSON.
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Trust Co.
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CHARLES JAMES RIOADS, b Vice-Prim i & Tirnas EDVWY . SYDENHAM PAGE . . . Sesdwkskiy
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