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THE ARCTIC CRUISE OF THE 17, 8 8 THETIS IN
THE SUMMER AND AUTUMN OF 1bh84.

By Unminrnes H. STOoHRTON,

A Griusmaxw writer of note ooee said, i the eonrse of a diseuns-
sion upon certain Frenel characteristies, that “the trooble with
the Fronch people is;—they do not &nme Geography."”

Whether this ia &l true of the French, o8 a nntion, or whother
the authority may be considered u good one, it 15 not pertinent for
me here to say ;3 but 1 feel thar of the natrons of the world, ths
coutitry, ahove nll others (England, perhiaps, alone exeepted],
should not bave the wuant of knowledge of geography  elassed
among its nationa] failings,

Wa have, however, very much geography yot to leary, as indi-
vidnals and a= a nution ; not only of eountries beyond our own
but particularly of oor own continent aml our own domiin,
while commereial geogreaphy is almost an anknown and forbidden
atiidy.

Professional geographer a2 T am, a8 member of the naval ser-
vipe, T find that every eroise adds to my geopriphic’ knowledge,
and in giving an account of the ernise during last summer of the
ship which I had the honor to eommand, T trust that 1 may be
enabled to present some geographic facts as interesting to my
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fellow-members of the Geogruphie Society as they were novel
amd instructive to myself,

Before Twgmning my nwrcstive, however, let me give vou an
ilea. of the extent of the shore-line of the territiory or semi-
eolonial provinee dlong which =o msch of our cruise war made.

Aldnska hus un aren of about 550,000 squars miles, consisting of
i large mamlnml with a const-lipe 0,050 miles in length, and plso
of more than L10u islands, with i ¢oastdineg of 2,050 miles, the
entire const-line being 0,000 miles. The const-line of the rest of
the United States, including islands, i only 0,580 miles, thus
making the coast-line of Alnska 3,090 miles more than the cogst:
line of all of the rest of the United Stptes.

Of this grvat country the part knowno best amd visitasd H_tmu::ll_v
by tonrists is that insignificant portion of southeastorn  Alnska
which cousists of the Alesander arohipelago and its neighboring
main copst-line, differing in its seenery, topogripliv, chimate, and
antive inhabitpnes, Trom the gredter piart of this vist L.-rﬁmr:,-_

It i fortunate, howeyver, that this comer of Alssks is 50 .::J,HHJ,-
il 1"||I'|:['-n1'lu|rl_l|.' reached by the summer travelor, as, with the
exception of the const-dine abd inlets botweon Sitka and Kodisk,
which ineludes the Farrweather grovund and the 8o Elins mange
of mountaing, thie portion contains pertiaps the finest and BAOST
striking seonery and the largest and grandest glaciers in the ter-
ritory, i not m all North and Sonth Ameriea.

The U, 8. 8. Thetis was assbned in 1285 to the duty of Tonk-
ing out for the commercinl and whalipe nterosts of the TTnitel
Butes o Bering sea amd the Arctic ocean, to which was subge-
quently mdded the duty of aesisting in the ostablishment angd
erection of 8 howss of refuge in the vieinity of Point Barrow,
the most northerly piing of our Avetie possessions,  The duty
assigned to the Thoetis did not bpelade the protection of the seal-
i intorests of the [Tnited States; nor of those interests enjoved
by the Alasks Commivreial Company as the regilsr lessecs from
the TTnited Stties of the Pl.‘ilr:..'l-ll-ZIT ErUL of ielands. This was
oorfided o the Revenne Marine Service of the Treasury Depart-
ment,

The Thetis left San Fruneiseo on the 20th of April, 1880, and
after a detention of a month at Tacoma, upon the placid waters
of Puget sound, wwaiting supplémentary onders, reached Part
Tongass, in extreme southeostern Alaska, on the 315t of May, and
Sitkan, the territorial vapitel, apon the 84 of June, After o stay
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of six dave st the latter place the veseel left for the island of
Ounalaska, one-of the AMeatinn chain, which was safely reached,
after o stormy passage, early on the moming of the 17tk of June,

The revenne-steamer Richard Rush, comomanded by Captain
Shepherd, wis foumd at sanchor at this place, having arnved
few liours Defore the Thetis ;. she had entered upon the doty of
patrolling Bering seq, between Ounalnska and the Pribiylof
group, for the protection of the dealing interests, The seals
approach the hauling-oot grioumds sud breeding ploces upon the
inlands of St. Paul nmd St. Georgs in lanes, a8 10 were, from
the Pacifie, reacliing Bering sen by means of the various pas-
sages borween the Aloutian mdands, and converging zs they
approach the Seal islands, the positon of which sesms sa well
known toc them.  The “ marauders,” as the men on the sealing
schooners are ealled who hunt them on their way north, shoot
thern from small bouts, killime the many i onler to proguare the
fvw,

Crunalaska, or tather the village and harbor of Thelink, opon
the island of Chinnlaska, is the prineipal and most Croquented hor-
bor in the Aleatian islands, amd from b= position s n sost
convendent paoort Tor coallig, watering and provisioning o ronte
to the Seal slunds, St Michdels (ot the mooth of the Yokon
river), the nochormges in amd pogr Hering stmin, aod the Arotie
oecan,  This harbor is the beadiguarters of all of the distriets of
the Alaska Commereind Company, gl 1= the principal eosting and
distributing station and rendeevous of thetr yessels in Alaska,
The company lhete affords facilities in the way of buoyage,
wharfinge, ote,, which are oot only useful to their own veasels but
of great service too govermment and othoy vepsels whose doty or
interests call them 1o these waters,

The revenue stenmer Boor was to be met by us gt Cunalaska,
In opder that 'we could take feom ber any portion of the stores
atd materinl to be used in the constructing and provisionosge of
the house of refuee at Point Barrow that her commanding offi-
cor desiied (o transfer to us

While awnitineg the arvival of the Bear, the Thetis was wa-
tered amil coaled and prepared for the northerly trip before her
An opportunity offered wwe by the delay was avalled of to
inspect the store-howses of the Alaska Commendinl Company st
this paint, The most imteresting of the store-houses was that
contsining the skins and furs colleeted in the varions parts of the
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distriet of which this place was the dépit.  The finest of the furs
wag that of the sea-otter, probably the most valuable fur in the
world, novery superior skin of that awimal having been sold at
the great fur market in London for £170.  SBuch otters are found
1 the vicinity of Cunalaskn and the outlving rocks pnd islands
as far enst ap Kodiak, and are becoming mores and more diffloult
to abtain, causing grestor risk and hardships every yesr to the
Aleuts, who bunt these animials as n prineipal means of livelihood.

Besides the otters the store-house held the fars of the heautiful
gilver-weruy fox, amd those of the hlue, the oross, and the SHOWY
white Arctic fox.  There were nlso black and brown bhear skins,
heavet, and fur-seal, the latter, thougl the preatest and moest
profitsible souree of revenut to the Company, being by no manner
of muang among the more valuable of the row furs,

To exchange for furs collected, cithor direetly by nativis or
by independent traders, the Alaska Commercial Company lias 2
lirge assortment of stores, provigions, nmd poidds, wnrth:r af n
largre country-store, or a Maev's in mininture, which are sold to
the natives fur money or in exchange for the fors they bring to
the company.  And just hore oan be seen the eommerinl aspoots
of civilization : as the natives beeomne used to the luxuries and
comforts of w eivilized and semi=civilized state of life, their wints
and thewr purchases inerease and the securing of one otter-skin
will mot, as in thmes past, satisfy their wants or the e PEen s
of their wives and familics.  Henew H]P:..r heeome hoth orenter
producers and donsumers, more otters are hunted for, and the
Clompany 14 the gainer,

The houses 1 which the Aleuts and Creoles peside at Ounalaska
were found ta be well built of frame, sufficiently large and fairly
clegn,  The old houses of oarth and sod standing near hy show
the great improvement that has beéen mede of late vears in the
mothod of Hving,

Upon the 22d of June the Revenue Steanier Boar eome in to
the anchorage, nnd the Thetis and the Bear, émee companion ahips
in the Greely Relief Expedition, met ngain in the far north.

Upon conferonce with the commanding officer of the Baar,
Captain M. A. Healy, it was found that he did not consider it
dexirable to break the bulk of his carge and share the stores for
the refupe-station with us: hence, being free to pursue our
course, we left on the 24th of June for the island of St Paul, one
of the Seal (or Pribwlofl} islands,
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We arrived at these jelands an the evening of the 25th of June,
after groping around in the heavy and almost ecnstant fog and
mist that envelop them, During our short stay at St. Paugl we
were uhle to ses n drive of seals from a rookery and the klling,
skinning, and packing, which followed: but what we found to be
tho most Interesting wos the visit to the rookeries, both from
the inshore side and from boats along the sen front, The sys-
temntio partition of the grounds, the formation of the harems, the
exclusion of the young males, and the aggressive conduct of the
older ones, all proved most interesting and novel.  This, however,
has been deseriberd so often that | will not here repeat it,

Leaving thess aanids so unlikes any others in the world, we
proceeded to the north and west to 5t. Mathew Island, o large
and uninhabited ikland in the middle of Beéring sen,  The object
im visiting this isiand was twofold, the first being to ascertain
if there were nny shipwrecked persons upon the island, the other
bt to verify the statement made upon the chart we possessed
that the island was infested with polar bears.  Upos our arrival
and landing ppon the wand we found plenty of oll tracks bur
oo recent evideneoes of the existence of polar bears,  This wos
psvertmined after honest and fatiguing endenvor to find them by
parties of officers and men from the ship, who seoured the eastern
part of the island, both apon the hills and upon the low tuwdes,
bt wathout sueeess,

St. Mathew island is probably the southern limit of the solid
ioe In winter in this part of Bering sea, the ice below it to the
southward and toward the Alvutinn chain boing made up of
pewer joe gnid detached floes of weoll broken ee. It is surroonded
by the jce during seven months of the year, and generally envel-
oped with fog daring (he remainiige five months.  Winds amd
rains sweep over it during the sammer, the low ol being. com-
posed of wet, grassy tundea, while the higher clevations are
formed of sooriw and voleaniv rock,

A lurge gquantity of dnft-wond found piled ap o apon the steep
ehaugle beaches probably came down the Yuokon rviver from the
interior of Alnskn, there being no growth of trees upon this
dimolate laml,

After leaving St, Mathew igland we stood over to the Siberian
éide of Boering sou, in ordor o ascertain the wherenbouts of thia
whaling fleet, aml, if possible, to gather some news concernimg
the fute of the whaling bark * Little Obio,” o vessel that had
been missing sinee the previcus Sutomn.
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Flover bay, Cape Tehaplin and 5t. Lawrence bay, upon the
Siberian side, were all visited in turn, but without success, and |
then determined to pass through Berimg strait and enter the
Arctic ocean.  This was done upon the 3d of July, after & heavy
snow-storin i the morning, followed, later in the day, by a fog
so dimse that we passed through the straits without sesing land on
eithar side, or the Diomede islands, in the middle.

Entering the Arctic we pushed on toward Point Hope, to the
porthward of which the * Little Ohio™ had lnst heen seen. On
the morning of the 4th of July the luned abour Point Hope was
sighted and soon afterwards we met our first iee, coming out in
flows from Kotzebue sound, stretehing some distance from the
shore and slowly moving to the northward and westward with
the aurrent,

Skirting alopg this fee with the bope of getting around 1t to
the northward of Point Hope, withont sueceess, we entered i, and
after working through it for sevornl miles with cdnsiderahle
difficalty we finally clearsd it and came 1o anchor off the native
village ot Point Hope, finding there two whalers who had just
preceded us, and obtaining the news that the bark * Little Ohio ™
had been wrecked direetly opposite the point where we were then
at anchor, Tﬂ.ﬁﬂg am ]'H\-E.Iii_i the next -I'In.:.'. those sarvivors: of
this shipwreck who #till remained at this place, we left for Su
Michavls, mear the mouth of the Yukon river, there to trunsfor
the survivers to the stenmer of the Alaska Commercial Company,
amd to send the news of this sad disaster 1o the Navy Departmoent
amd to the world.,  In passing through the jee outside of Point
Hope the first polar bear of the season was siglited, posing upon
i high foe of e, A fiw shots sattled his ense and his Bosedy wid
fortunately seenred, his skin now Torming one of the troplies of
the cruise.

On onr way back through Bering strait we found the vexa-
tious combination (to be met with again and again in the emise)
of a heavy fog, mnch deft iee, and an opposing eurrent,

Reaching 5t. Michaels we found there two stenmers of the
Alnska Commereial Company at anchor, besides severs! river-
stenmiers, and a swmmer teudezvons of natives from the const,
miners frim the mtetior, and traders and missionurios from the
Yukon,—all here to meet their annual mails amd supplice, 1In
aikdition there was a party of government surveyors to determine
the boundary-line, an secount of whose carly journey has hoen
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given to the Society by Mr. Russell. There were seventy-three
tents, by actual count, pitched about 5t Michaels at the time of
our gtay, the ahodes of these temporary residents.

St. Michaels 18 the most portherly settloment and trnding post
of the Alnska Commercinl Company. It is the outlet of the
Y ukon river trade and also the souree of supplics for the conntry
bordering upon the Yokon and its many tributaries, reaching in
this way a portion of the Northwest Territory of the Domimon
of Canada, west of the Rocky Mountaine,

In the winter-time the post copsists of the offiees and store-
houses of the Alnska Commercinl Company, with a fow residences
for their white cmployvees, and o small aative village.

sSmall, light-deanghe, stern-whee! steamers gscemd the Yokon
andl s tributuries for a distance of 1,700 miles, reachimg the mouth
of that river m part by an insple channel and in part by sixty miles
of outside coasting,

After a short stay at 5t Michaels we proceeded to Port
Clarence, where a large number of the whabing tleet were met,
consisting of seven stesm-whalers, six ssaling whalees, one trwd-
ing vemsel, amd a sitling tender,  From the tender these vissels
receive conl rovisions, and supplies, sonding back to San Fran-
cigen the oil o0 1 whale-bone of the spring cateh.

Port Clarenee os the bust, as i0 i the last, harbor on the Amer-
can stde before reaching the Aretie, where no harbors exist worthy
of the name, west of Herschel mland,  There 5 no native settle-
ment of wny siee on the boay, but natives assemble here from the
surrounding conntry and islands 1o trade with the whale-ships in
sttniner,

Lyaving Port Clarence wé ran to the southward by King
island to St Lawrenee island, 0 search of 4 sailing tender that
was long over-due ;. returming, after a shea stay off the village
penr Cape Prince of Wales, we again entersd the Aretic ocean,
As it was too early to go o Point Barrow we proceecded 10 Kotze-
bae sownd wod Hotham mlet,  In the vicmity of the latter place,
every vear, n summer rendezvons of netives oconrs for trading
purposes, the Eskimos from the Dhomedes and Cape Prinoe of
Wales bringing articies of trwde from Sitheri, while the Eskimos
from Point Hope bring articles obained from the whalers ; these
Eskimos are met by the inland natives from the rivers that flow
mto Hotham dodet and Kotaebue sonnd, principally  from the

Rowak, the Noatak and Salawik mivers.  The nedrest available
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anchornge wo found was Cape Hlossom, from whiech place we
visitedd the remdezvous and were visited in turn by the natives,
We had now  heen enjoying for some time twenty-fours hours of
daylight, the midnight-sun having lghted our way to and from
Paoint Hope during our first visit to that place,

Leaving Cape Blossom upon the 24th of July we stood out of
Kotzebue sonned for the northwand, ronning the greater part of
the time in s heavy fog.  We passad Point Hope on the 25th,
Cape Lisburne on the 26th, and anchored off Cape Sabhme carly in
the morning of the 27th of July., Near by was a very wide vein
of ligmite conl, from which the Thetis had been coaled the previ-
ous yvear and to which the nome of *Thetis conl mine™ had heen
miven. lis had besn worked during the present summer, also,
and o party of natives who were sneamped near hy had fuornished
coal to some of the whalers,

Bring now in the vieinity of a stresm kuown to the natives as
the Pitmegea, | went moa whaleboat to examine its mouth and
entranee, as this strsin wis anknown to bt few whites and did
not exist upon any charte or maps, It was found ta have bt
three feet of wuter on the bar at [ts entranoe, bat aftor orossing
this p depth of six feet was found. The stream was fonmd =o
full of bars and shoals that we eould aseend but a short distance
after entering it The rmiver and its marraw valley were very
winding, the general course being northwest from s souree to
the ropst.  After the spring thaw, and the rains that follow, the
stream rises to g depth sufficient for the natives to ascend and
descennd it with their light-dranght skin-bonts for a distance of
ahout forty miles, Tt leneth @5 éstimated 0 be aver one hiun-
dred miles,  The raver had been explored the previous vear by
John W, Kelly, who was this summer employed on boared the
Thetis as the official interpreter, and ta him 1 am indebted for the
following deseription of the ieecliff exsting upon the hanks of
the Pitmegen, and also of o peculinely built stone hat near the
souree of one of the tmbutares:

loe-Oriey ox e PrrarcEs.

This jee-cliff is about twenty-five miles from the mouth of the
Pitmegea, st a place where the hills run thelr spurs ont to the
banks of the mver, closing the picturesgoe valley that stretehes
awny to the se-coast in an almost unbroken walth of a mile. A
elacier fnees southwarid, and receives the foll benefit of the sun-
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light during the short polar snmmer,  Gades hoave deposited par-
ticles of soil and débrs of plants, along with their seeds, upon the
surface of the joe to a depth of from four inches to n foot.  The
snow-fall of winter soon vanishes hefore the June sun, while the
light covering above the glacier preserves it intaet. ¥ egemtion
i warmed into life in g remarkably short time, and the brown
cont left by the receding snow is almost mimeulously transformed
tond rolae of Erien arid studded here and there with h.l'.]:g}l.l |:d.1-|n:
flowers, there bemge buttercups, dandelions, yellow poppy, bright
petrngals, gentinns, daffodils sod marguerites.  The Iatter are
smill and unobtrusive, makmg a showing in a modest woy
ax if they wished to apologize to their sistor fowers for ther
appearanee among them.  Like beantifal orphon gicks, one cannon
resift o compassionate tenderness of feeling toward them.  But
these innocent little Bowers, clinste as the jee field ogpon which
they grow, bloom in the polar gurden with as mudh nght ge the
glacier's pentian.  Besides flowers, there are the hardy  orasses
whose roots Pttt Ehe ]ig‘lﬂ. :m'n’r.!‘iug af sl to the i.l:'l:-l:ll-tH:l,
whenoe they derive their nourishment. A few Aretic willows are
to be seen, but they anly grow shont a foot in length, and tral
upon the growml.  The Pitmegoa river s gradually eutting into
the glacier, receding Trom its opposite bank and leaving o hiod aof
grovel belind., During the summer the iee melts away, leaving
the protruding sotl above it [tke the caves of a hionse: when it
protrudes too far for the s rength of the grass roots, it topples
over into the river, At the freeming i September, eigles freeze
from the overhanging sod to the river ice below, forming a narrow
portica four miles in extent,

Oup Stove HuT.

On the highest peak ar the source of Tkuk ereck, a south.
erly tributary of the Pitmeges, are the mins of a hut and smaller
outhouse, the like of which has never been met with in North-
weetern Alaska.  Above the grass line, past perpetual bads of
smow, up where wilil storms sweep away e, siow, and sofl, where
only a few gray lichens are to be seen, man, at some {ormer (ime,
hias placed o habitation,  On the erest of the mountain there is a
ragged Himestone comb twelve feet high, ornoked and shattersd
into flakes by the vigor of the polar winters. On the sonth side
of this comb, sheltered from the prevailing north winds, exeava-
tions have Been made imto the rock, Taking the comb of rock
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for one side of the house, the other side of the semicirele has
been built upowith ot stones; load ap like bricks in moasonry, bue
without maortar, Moss and soil have been in all probability wsed
here instesd of mortar, but vears of fieree winde have blown it
out from the creviees, The structore W eonie o shape, after
the manner of 4 Groenlander’s snow-hut. This one = about
seven feet m diameter.  Faecibhy it entrunies i= 6 smaller house of
sunilar constroction, most lihely wsed a8 o shelter for mume.
Winter storms have crumbled sway the roofs of both so that
they have fallen in, and the fragments of stones nre partially cov-
ered with soil, The whole hears the mnprossion of age, and no
natives have bovn found who bave sver heard of . From the
summit of this peak a splendid view is obtained of the surround-
ing country, the Arotio ocean, and herds of passing roindoecr,

Gold has hesn fonnd pear the Pitmegea, ar the head of the
same oreek and  tmibotary, it being  contained in sulphurets of
won, which exist in Iutgl' |J11L|.!|I.itirj i thant 1..'|'+1'u.|il'!.'_ there hl_-ing
from E1.50 to $.00 worth of gald inon ton 3 the conntry is all but
inpessble, however, and this, together with the shurtness of the
seanon, would prevent any miming with profit,

Our party retoaroed feom the Pitmeges wath a few ptarmigan
ard ducks, 0 @ apon oor armivel the ship was at onee gotten under
way amd we stood Lo the northward for Point Barrow.  Drift.
er was constantly passed, but Fortundtely so. seattersd as not to
form any obstruction 1o free navigation,

O the next day we enjoyved a superh Aretio summer’s day, and
bizgan to fall i with the whalmg fleet on the way north 1o Poing
Barrow.  Fifteen vossels wers sighted and pussed, most of  them
veseitls under sail,  Hounding the dangerons Blossom shoals and
the ey cape of Captain Cook, we stood to the northeast, finding
penerilly elvar water, with seattersd drft-ice.  Upon the tloes
we found great quantities of walrs, 0 some cases stretched
at full lengeth, sound asleep.  One huge fellow remained so undis-
turbed at our approach that he was supposed to bhe dead, but
o well simed Irish potsto aroused him s0 o lely that he
quickly slid off the e and disappeared beneath the water.

Pushing on we passed Pt Belcherat .30 i the evening, in the
fog and rain, and ¢ame to neavy mosses of e over whichk a low
fog had settled.  With some delay and difienlty we worked out
of both the for and the woe and st five o'elock in the morming
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sighted fonr vessels—stenmers—at unchor off the village of
Cotkavie at Cape Smyth, = miles from Point Barrow, and the site
of Captain Hay's Signal Servioe metoorologic station of some
yoars ago, the house that sheltersd the party being stiil stand-
ing.  One of the stepmers proved to be oue old frivod the = Boar,™
which had passed to the northwand whon we had retorned  south-
ward from the Arctic with the survivers of the “ Little (e "
The other vissels wore mide oot to be steam-whoalers, and at seven
o'olock we anchored gear them, off the site dotermined npon for
the house of refuge,

Finding the Benr hud ecommenced o discharee her stores and
materials, all of our facilittes wore ot onee wsed 10 tending her as-
sistance, our steam lwunch Achilles {(now, ns of yore, the child of
the Thetis) being busily at work towing boats to and fro, while
oar men: and  mechanies, with officers; wore busily engagod in
aiding the construction of the house of refuge.

Cur arrival at Cape Smyth and viciiity of Point Barow was
aon the 209th of July, the Bear uving arrived on the 97th, the
Suturday previous,  While we were Iying at anchor engaged in
the erection of the honse of  refuee, the mest of the whiling
flodt, hoth sadl aned steam, gradually arvived and came to anchor
off the cosst, reaching from Cape Smvil to Point Barrow.
After wshort stay the stenmers went on to the estward of Point
Barrow, foliowing along the jee-paek, which was 1o sight from
Paint Barrow, until they resched the heavier oo off Point Tan-
geat.  When the last of the whaling vessels had arvivd, o fleet
of forty-seven vessols rarrying the American flag bl assombled
within sight of the most northerly point of the Tnited States,
compored of steamers, barke, briguntines and schooners  These
viessals, wnonid by aboot twelve hoodied men, T veoturs to Aty
formed the larrest assemblage of vessols and men ander (e
American flng to be found anywhere during that vear. 1 opnnot
spénk too highly of the skill, seamanship, conrbge, and endurnnee
of the whaling masters. They are a fine bidy of American
BERITETL

The moene on shore was one of abnormal airtivity for this
region, the erection of the howse of refumn, the hasty landing
and transportation of stores (m which the whalers assistodd), the
mavements of the Eskimos about their village (whioh was dotted
with the white summer tents of the residonts and the visitiog
mland Eskimos), and the clustering and trading sibout the Whaling
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Company’s station (Bay’s old station), gave o life and movement
which was a= shortlived as the season,  Fortunately the weathor
provial most favorable and the heavy oo kept off shore while the
storees were landed; the wind then freshened, but communioation
coulild still be kept up and the work of erectinn went on,

The site of the hoonse of refuge i= within a  few hundred
yoards of Ray's old house and pear the village, and ite keeper,
Captain Borden (oo old New Bedford whaler) was busy in putting
his house in order before the autwmn should come on,  During
our wLay at this placd we were vnabled to make o hvdrographie
survey of the anehorage, which demonstrated that the contonr of
the bottom s constantly clinnged by the plonghing and planing
done by the heavy fee grounded and driven up by the prossure
of the mighty ice-pack, under the mfluence of northerly winds
und gales

And here let me saya word about the ice of this part of the
Arctic ocean,  The dee v summer eonsists of Aoes and folds of
various gizes, which are cemented together in winter by the young
or newly frozen fee.  No jecbergs exist in this part of the Aretie,
as there are no glaciers near the sen const to form them, The
shore along the ontire Aretie const of Alaska shows evidenee of
former glacial setion, but the only glaciers to b found are in the
southeastern part of the territory.

The Arctio pack, which never melts; conmsts of hard blue 1oe,
made wp of fields and floes of comparatively level ioe, which are
surrcunded and interspersed with hummocks varying from ten to
forty feet in hoight, These hummocks are formed by the broken
and telesvopsd dew reanlting from the collision and grinding to-
gethor of beavy we-tlovs, the hummocks being often roonded
and amoothed i outhine by hesvy falls of anow.

In the spring, wwler the mfluenee of the prevailing southerly
winds and northerly currents, the packs bréak off from the
ehore and move to the north, the position of the southern edge
varying i latitude with the senson and the winds,

The shore-toi, which remains fast to the const line after the
pack moves off, gradually breaks up oz the season advances, and,
beooming seattered, is taken to the northesstward from the vieinity
of PPoint Barrow and northwestward from the vicinity of Herald
iglund and Wrangel land.

Sometomes s long lime of hesvy foe-ice Trom the pack grounds
in the shallow water osear the shore during northerly winds,
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pressed from behind by the foree and weight of the entire north-
ern pack.  Iv is geadually foreed up, plonghing: jts way through
the bottom, at the same time rvising gradoally along the ascent
of the hottom toward the land, The effect of this solid wall of
cold and relentless hlne fee slowly riging und advancing upon
those mprisoned Tetwaen the iee and the shore is one of the most
strbline and terrible things that can b i."l.'fult"hlu{_'-ﬂ{L

The normal ourrent running north through Berng strait forks
i short distanee to the north, one braneh going throngh Kotzebue
Sound and thenece slong the mainland by Cape Seppings, Point
Hope, and Iey eape, to Point Barrow, ut which point it groes off to
the unknown portheast ¢ the other branch, o the northwestward
along the Siberian coast, and thenee to the northward toward
Hernld island.  The whalers burned by the Confoderate vessel
Shenandoah near Bering strait were found m the vigmty of
Horald i=land.

The only portion of the whalers at the time aetively eruising
bad gome to the eastward of Point Barrow, Omn that day a sea-
man named Tuekfeld retirned from the Mackengie in a whalebont,
and roported the ice conditions anusunlly favorable as far eost ns
Mackenzie Bay, in the vicinity of which be had wintered.  He was
i seaman bolomzing to the whaling station smd Tiad been reported
to e by o misaonary 1 omet at St Michaels as baving visited fus
sTation at Rﬂ-lll["ll-l'l'- homse, T thae I‘urvnpim- 't'i"l.'l:l‘. a hrandh i:l_f
the Y akon,

Upon the sth of Angunst the bouse of refuge was virtually
finished, and as my orders were to devote my time to the whaling
fleet, aftor the completion of this structure, D eonehided to emuse
after and with the voessel to the onstward of Pomt Harrow, leay-
ing the Bear to remain with the vesswls lying ot anchor off Cape
Swvth and Paint Barrow. A= Tuckfield wanted to go edst with
his Eskimo gwide, 1 took him and his whale, boat and whaling
outfit on board, lenving Cope Smivth on the evening of the Sth.
The ieé in sight ot the time was somewhnt gesttered, hut plenti-
ful, and entennge it aboil nipe o clock we slowly stood on o course
paraliel to the land.  We were ocoupied in working throuph this
reis wll night and all of the next day ; it was not the paek e bt

shore iee broken off from the vignity of Point Tangent, Smyth
bay, and Harrison bay. At times we foumd it so closely packed
together by eurrent anid wind that we had to turn haek and work
our way eloser inshore, Three vessels under il were sighted
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during this time off Tungent point, and by this time we had also
demonstrated the uselessness of Little Joe Tookficld as an ice
pilot ar prophet.  The winds were very light and we had now
gotton out of the string sortheast cureent running off Point
Barrow. Oun the night of the oth we passed off the north of the
Colville river, the water offshore bocuming very muddy,

The first important error found i the charts and maps of this
region was found here by the observation of the non-existenee of
the Pelly monntams. This observation wis eonfirmed upon one
return by the concurrent testimony of the whaling masters who
had eruised bere, and the natives who hunt in the neighhorhood,
The mountans certainly do not exist where placed by the oliares,
and 1 judge that some small hummoeks pear the beach were
mistaken for a far off moge of mountuing, when Dease and
Sumpson first explored this const in 15375,

Early on the morning of the toth of Xupust we sighted the
tirst stesm whaler, unid i3 we stéamed tovwnrd ber we skirtol alimg
some Jong [ow islands parallel to the const lae and stretehing
from vhe Riturn reef of Sir John Franklin to the mouth of the
Colville river, The islands one heing about three miles Lo,
are not shown upon the oharts, and not baving any kKnown nones
wiere designatod as the Thetis wlands.

The steam-whiler was found to be the Bulenn, commandid by
Captain Everett Swith, ane of the most intelligent of the whale-
s of the Aretie.  Tle was anehored off Return reef, which he was
enahlod defimitely to lgeate by the traditions of the ratives, |1
wak af this point that Nir Johoa Franklin in one of Lhis esriiest
Tt journeys; was oblived to turn back while indedvoring to
explore the comst from Macken#ie bay 1o Point Barrow, After
A lomgr interview with Captain Smith, feim, which I eathered muoch
mivrmation as to the ice-conditions and the probuble positions of
the steam-whalers to the eastward, e returaed on board of his
shiap, ol the goml ship Thetis anoe more tarned ber head tothe
eastwiril,

Suain afterwarls snother steam-whaler was sighted, made st
by iee-anohors te Ao we-loe: we did not stop, but, vxchanging
colurs, priveeded on o wav,  The ioe seemed to be getting
thicker, and shortly afterwards o third whader was sighited, at
nuchor off o small low Jsland, with appareatly hedvy dee ahadl,
As the wenther setvmod anevriain I determined to atiehiire for the
might in the vivinity of the island.
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The steamer was found to e the whaler Beluga, ecommanided
by Captain Brooks, and the sland, thougrh pameless, was minrked
by s wonden etoss, from which faet it was ealled Cross sland,
Captain Brooks stated that he bad boen strugrehing with the jee
to the vastward of Cross island, the day before, in company with
somne other stepm-whalees whe had loft him and gone o the enst-
warl, so b bl taened back amd anehorsd off Cross  fsland,
I pomenieded out the viemity of the jsland, finding shoal water to the
southward, too shoal for the Thetie to anchorin, and 2o T remnined
upant the west side,  The wand shifting, onr pogition  bétame
iseeure on acoount of the masses of tow driftinge towaed s ; the
whaler left the anchorage, stood ont into the heavy tee, and muide
fnet ton Wigh hammocky Aoe.  Seving oo good place near by, T
beld on with the chain on the stemm windlass, ready to Jesve in a
moment,  Heavy e eoming down and  gronnding olise by on
both siles, we left and got out the weanchors 2o n henvy floe,
‘I'I_'hi"n* we Toade ot the ;_"qh.' antil -*nrly in the mrnming, whoen we
wirre obilgred 10 move oo, as the joe packeld abont our mdder,
After moving ngnhl amwl apraan the wind fel] AW, luwe .||.-.-|:|..- elemrisd
ups, and the dee Began to seatter and digappear about the jsland,
thy Joads to the vastward looking more promasing.

The text day nt 5 im0 the morning, 0 company with onr
whaling Triviul, we loft the viominy of Uross sland and, entering
thie Tee, stood toward the northesst,. The lee-floss prow by ier
andd larger as we peogeessed wod the canal-like leads more confused,
I‘III'|TI L ]" Il*ll'le,"k I.]II' |‘|_-||.r1 'Irlil'll'l'l-'l] |1I'.|Il wir 1“I-l-l!l I'||[t|!:hII Fﬂ_ﬁt toa
very large, lomg, hommocky o, st Teast ten males in length, several
mikes i breadth, and agroumd in 80 feet of water., The day wns
milil and elear, and, after hoth of the iee-anchors had been seonred
and the rope-ladders lowersid over the bows, & number of the
officers and men went on the jee, the men playing foot-hall and
anow haldling, while the officers posed for thedr photogenphs, This
= the time that we were r|'|r|':t'1r41 L'h+'|.' i sleam-whalér that we had
passed) as bemge m o position of extremo lamger, and the news
whe taken to the outsude world.

Abhont & o'vlock m the afternoon we stirted abesd with the
Bieluga ; the Thetie, now taking the load, rammed her way through
somie pack-iee and reached another lead going inshore, the Beloga
following very slowly after us, We continued Torving our way
nntil wo got into elear water by Laon reef. At midnight we made
fart to a ksl foe and after an anxious night (cansed by ice-floes

ViiL, 1L 13
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setting against our stern and rodder) we proceeded, followed at a
limgr distanee by the Beluga, which joined ws in the aftermoon ad
Camden Bay, and wo unchorad there for the night,  We found that
the Beluga in attempting to follow ud had gotten on an lee-foot,
ar proteading spur, and bent ber propeller-blydes, and T finally
to seek ancther lead out, to the westwaed of where we hael rum-
med throngh.  As wé ran From off Lion reef 1o Camilen bpy we
“sirhted the beautiful ranges of monntains olose to the const known
as the Franklin and Romanzoff mountiins, mnking an agrree-
able ahange i the topography of the shore; which had bevn low
il monotononsly far sinee lepving Pomne Hope and the vieinity
of Cape Lisburne.  We found here that the shore-line was put
W [t the charts too far north, as onr position near Flaxman el
on the west shile of Camalen bay, was well inland of the copst-line
il reefs,  Camden by was the last wantering place of Collinson,
in the Eamterpeise, upon s eeturn from bis searcl for Sie John
Franklin,6 and here we foll in with the track oF this distinguislied
navieator, whose oraike s so little known and whise sfforts have
been 8o much celipsed by his follow ‘vavager, MeClure, who hus
the distmetion given him of breinge the setual discoverer of the
Northwest passage, and who wis, indesd, sith his lile bnly of
men i 1850-1854, the tirst as well ns the Iast to pass from the
Pacifie to the Atluntiog north of the Amerienn sontinent.

Upon along point named Collinson point, and upon the neighbor-
ing island known as Barter island, are to be found, during the
suminer, ctenmpanents gl rendezyous of Eskimos, who meet there
for parposes of trade, similar to the same rodezvous in Kotzebue
souml,  Here the Alaskan and the Mackenzme viver Eskimos ts,
plso the Luein or Prat fiver Indians, who are pommls and eome
from the viemity of the Poreupine and Pt rvers, and whose
winter rendesvons and habitation is st the Rampart house, a
Hudson Bay Company’™s station and Churelt of England mission,
apon the Poroupine, They are mostly professing Chrstions and
are relnted o the Athabasenos, or Hock moontain Indisns, in
family, Thery are no permanant sottloments here or elgewhors
Iwtween the vieinity of Hersohel istand and Point Barrow,  The
enuntry is sterile, nffording but little upon which to live, the sea
also having little or no animal life in its waters, The Eikimos
give 1o this part of the Arotie ocean & uative name which signifies
the s wehere there is afieayy ive,
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Early the next moming, Aungust i4th, ar 5 o'clock, we pushed
on in company  with the HBelugn, standing oot of Camiden
bav wml delaying o short time off Barter sland, to communicate
with the natives. At noon, while off Muoning paint, the sinoke
of soversl steumers wak seen to the vistward, and when they luad
compe up owe Tounsd all bt two of the steam-whalers that had gone
enst, T]-ux}r were led by the steamer Willinm Lewis, commanded
by Captaan Albert Sherman, probably the boldest amd most aetive
of the Aretic whalers, They were all in the cabin of the Thetisin
n short time, and T found that thev bad reachisd Mackenzie bay and
the viemity of the Mackenzie river.  The two missing ones, the
Orea anid Thresher, had Tast Deen seen i the vigmioy of Hemsolel
wland,  The iee.conditions were reported to be better than those we
hiad Imu.tu:'d throngh.  After reflection I vonsidered 71 my duty, as
it was my desire, to go on to the castward to aseertain the ciuse
of the detention of the two missing whalers, and e time was
precions 1 determined o run on, day and night. By this time
maght bl sssumesd the comsditions of twilight, and the stars bund
bigrian ti appear in the skivs The threatening appearanoe of
the wenther dotnined ws at first, but st # o'clock in the evening we
ot wtsler wuy, aml with her colors hosted the good ship started
ngnin on her easteriy conrse, Tollowed moabout half an bour by
our obd frend and compamon, the Belogrs,  Defore lesyving we
hed homsted out the whale-boat with Jos and native friends, who
had Beeen joined at this pownt hy the women of the famly, Jog
wix nneertain about his movements here, and as he expectsd to
seenre stores from some of the whalers 1 left him in their com-
.

W found the shere boliler a5 we |+ru;|.11"|.-|-..'-:"|i, adie] e maonn-
taing sedror the coast ;3 as a result, the iee genemlly sty directly
nand in heavy miss on the shore without grounding, and this
point has never boen passed Defore by the whalers, hut fortu-
nately ‘0 owide lane was open.  The sight of the monntains,
standing o theirr salent sod  gloony  grandear, wis 1url1u[il:l"‘1}'
mmpiressive, and our amabificy to omke s eloser exaomination  anod
oxploration s to be regretted. So for as 1 can ascertain, no
white man hax over peostentind these mountainons regions, which
are known opon the maps i twn ander the vacyving nimes of the
Bomaneoff, British, Buckland amd Richardson mountadns, being
co namid by Sie John Frauklin during his boat jonrmey along the
coast, The Hritish monntains are st the extreme northeastern
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eorner of vur territory of Alaska, reaching also aeross the houn-
dary-line mto British Amerien. Woe passed Demmreation: point,
whn-rr L hll'l.tﬂl.l.l].]‘:l.'—ﬁll-l' T'I!J-I-I.‘hi'!-l IfHJ .-"..h:'Ti[l AT, f'ﬂriF 1'|.£m-|| rhq:ll-
morning of the 16th of Aogenst, sod  commenge] Agnin our eriis-
g in British waters, The charaeter of the shore remarmisl the
sarne the mountains, however, st witie little traces of SHOW, Lex-
tfying o this way both Lo the extreme mildpess of the winter
gnd our appronch to the valley of the Mackengie, A fow Eskimo
huts were seen as we. eime up o the shasl erouiul developed by
our lead in the 'l"il.'illiTl_"ln' of the mouth of the Muleolm river. The
lead wis constantly moing while we were in these waters, amd the
ship was steered by it a= much as by our compass. T faot the
thiree LS (latitude, lead, lovkont) are the great necessitios for navi-
gation in these anknown regions, a8 the thiree R's are supposed to
be in elementary sehooling. At 11 o'dlock i the morning Her-
sohel dsland was siphted, this large jsland forming the westorn
|H.'I-Ir1'l.l1.ljl"'l.‘ of Mockenzio v, or, as the aneient explorers often
termwed it Mackenmde seal At 1,50 in the sftemonn we snoliored
off the southwest end of the islind inside some groupded fes wnd
off o long gravelly spit, thickly coversd with beavy deift-wood
from the Mackenzie river,

The island 15 aboun 500 feet in beight and has o roundiod out-
ine, sloping gradually down feoon the eenter npon all sides. It
ehiows the appearanes of formes glacial action, sd uppears T b
an ancient morsing eoversd with a hlack vegetahle mould, The
voegetation was confined o grasses and small Avetie flowers, dimin-
ntive inostee, delicite moeolor, dnd 1-1-]'.']|-||I1}- shortlivisd.

Boion after wie wnchored a party was Sent on shore o erect s
sigm o mark our visik @ i consistod of o board with the name of
the-ship and the date of the visit in brass letters = ander the staff
wa pporringe it theee are placed ina glass bottle the names of the offi-
cers anid men of the ship.  The Belugn joined us soon after our
arrival, and when the party from shore bad retorned we rot
wnder way to continne our Jook for the two whalers, Captain
Brooks came on board the Thetis and shared my perch and look-
out in the foretop, while hie ship followed, in charge of his mnte,
Ar we reached the bluffs at the vorth end of the sland we saw a
noble expanse of open water s retching to the northward as far as
the ¢vu counld reach. The iee was still henvy to the wostward
and northwestward, but to the north, beyond the light, scittering
iee throngh which we were goinge, was olear sea, the waves leag-
g in the besutiful Aretie sunshine.
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Wi lookad with eagerness to the sen which stretehed, appar-
ently, to the north pole, and then hesded to the southward into
Muapckenzie bay. _

After three bhours’ steaming from our fist anchorage we
riached the southeast side of the wland aod found the two miss-
ing whalers [ying quietly at anchor, Unaptain Brooks giving a
hemrty aned relievid ery of Sedf holf, when the vessels wers seen,
and we were all pledsad to see them aafe umd seenre, We came
to anchor elose by themw and the two caplains were soon  on
board.  They repiarted that they had remoined behind 1o watoh
for the return of whales from the northeastward, bat so foar
withoot any sueeess.  They hod determined to remain uotil Sep-
tember, and contemplated the possihility of wintering st this
]Il.ﬂ.ﬂ', :'_.'.I'I'-““] u.I'T.E-[' W' :IIH'IJH“"‘I.I. Frb'll'l-_]lﬂ"rﬁ wh“ HT’E‘ti nt Thp"
mouth of the Mackenzie came on boand, and they looked at the
ship with the greatest surprise and mterest,  They had not seen
vessels before this summer, thdongh the traditions conoerming the
“FuterprEe ™ sl Investigntor.” poder Collinsen and Mol lure,
still survived,

E'lq_-u_-]p]ug siopemlly that night, for the first time in mans dayvs, the
following morning boat parties wore dispatehed to complete the
ciremminavigation of the sland and toomake mnning surveys m
the vioniry.

A small, snug harbor was found and swrveved pear-biv our
anchornge, capnble of weciving vessels of less than 16 feet
dranght : this was numed Panline eove, It wouold prove a fairly
oo place Tor one of the light-dranght steamers going up this
:F"ll'ﬂr far TIs W W‘I'Elhlrﬂllul.rll‘-:l‘h..

The waters betwoeen Hersolwel fsland and the mainland weee
found aftor examination too foll of shoals smd sand- aml gravel-
bars 1o form a ship-chonpel. A rise and fall of tide of three feet
was found, and the ship swung regidarly o an ebb and food.

While the boats wers out sounding T wenl ashore amd, elimbisng
o]y to the fop of the sland, bhal n beantfol view of the alear
and open water of Mackeneie bay, to theeass and northess) 3 wialo
to the sontheastward were the islands elostering abont the shallow
mouth of the Mackensze, and divectly to the south were the
British and Bucklaml mutintiins, mergitg wradoally intin the
Rocky moantumms gl the grest cloins wioeh form the back-
bone of the American continent,
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The temperature of the water and air was found higher npon
this side of the lland, and | have no doubt but that the climate
of the vicinity of Mackenzie bay is materially modified by the
comparatively warm water coming out in grest volute from the
Mackengie river. The strong current runninge to the northwand
from the river would naturally sweep the fee out of the bay and
to the northward, as far o8 the vieinity of Banksland and the
aextrenie northern Aretie.

Where 1t goes toand where it coases 1s now o matter of oon-
jeeture. Lo s to be boped thart the doofe-feats which were lnunehed
by us from this point, and from varions ponts between here and
Herald deland, may contribute something to the solution of this
TUTE ST

Asx the chaneis of being shint in by the jor were easily among
the pussibifities to the whalers whe were o onr company, and with
whoss fute our companion the Belugn had jobued For the thne, the
whole question of supplies and retreat wis gone over with the
whaling masters, A retreat up the valley of the Mackenzie, the
Poreupine, sml Yukon, seemed feasiblo, as roludove were to be
found in this vivmity e the winter moiths

As the masters of the whalers would not retum with me to the
eastward, | determined 1o start back, in onfer 1o make my westerly
oruise with the sailing Heet.  Reealling the hoats, wo ot nmiler-
way, standing finst to the northeast to pat over our frst drift-flont
elear of the tidal influence of the waters immediately abour Hor-
sehatl island, amd o the open water and northdrly currint of the
Muckvpeie,  These foats were minde of wiowl about two et long
and mine anches thick, with the name of the ship, the date, and
the words, sor ofeirt, et upon the faoe, In a Cavity bt ong end
of the tlont, plugged with soft wood, there was placnsl 1 copper
exylindve containing o letter requesting the finder to inform the
. 5, Hydrgraphio office ut Washington, the nearest 178, Con-
sul, or the vommamding officer of the Thetis, the time amd place
whoere the Aoat wne fommd,

After lannehing the Hoat npon its ankpnown journev, o lookouwt
was setit tio the highest masthead @ from theee it was repirted
that! to the northward and northeastward there was pothing in
Ei!g_flf it gt weber, nerider we nor iee-blink was visible, and the
western cntranes to the Northwest passage stecteld before us
invitivpely, us olvar nod as free s the witiers of our own Clesspeakee
bay. Buat I had reached my limlt, and turninge boek, to the regrot
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of many an boand, faced onee more the fey sen that lay before us
toward Paint Barrow and the westward,

The weather, Bowever, was supech, olear, ¢old, and sunony, daring
the day, while in the now darkening shades of the evening fur the
first tapme the moon appeared, silvering most beantifully the chain
of mountains slong the cosst aml the fantastie shapes of the
grounded foe.

On the 17th we begin to meet aid overtake the whalers, who
still delayed in the vieinity of Camden bay, waiting for whales,
Five ware passed, some eruising and some fast to the ive-tloes,
After communicating with them and informing them of onr prob-
ahle movements, we kept on to the westwanl,  The iee-conditions
wire Tavorable and we made very gool hiadway, muking fast to
an efloe, off our ald island A riends of the midway eroup, o0 the
evining of the 17th of August,

The wind i3 alwave a subject of constant watehfulpess wnd
anxicty in this port of the Aretio; it virtually makes the currents
andd birings down the dee, or sends it off and lears @ narrow laue
long the shore-line. A portheely shift of wind coused a desiee
to push on, and possing on we sighted Hetorn el agaio and
kirten] along the longe aud narrow i8land which now beogs the neme
of the Thetis.  Pussing the mouth of 'the Colville we steamed nt a
pood rmte of speed through Harrison bay and found thire the
witid Llowing strong from the west, Bringing maeh jea with it
arad secompanivd by @ cold Fog  The outlook being disconrme-
g 1 determioed to press on for Paint Barrow, ot very far i
eant, Tl cardy morning of the 19th of Auwgust opened clowdy,
overcast, amd cald, with a gale amd snow from the westward, the
toe inereasing in gqiuantily sl soei,

Thiere béing wo protection from the wind this side of Point
Hurrow, I ordersd full speed 50 as to get to the point and beyoml
it before the almost mevitable shife to the norchward which would
bring the ies down pnd st us oot The Teads hetween the lee-
Aows beemme narrowaor amld fower o number, and but hittle hottor
gutlock was found as we edged inshore s far as the shonl water
would allow s to o At this time we sighted a8 many as vight
polar bwars an the dee, but this was oo time to huant ** bedr.™
Coming to the enid of our lead we rammed tirongh some pack-ice
it another one, which, however, aeain led into water too shoal for
ug, Finding from my perch aloft that the iee seemed even henvier
to the west, I determined to stand back o the oastwirnd into the
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more open water we il loft by the lead we had come thmuLh

but it was too late : this lead had closed and we were SO
in the pack.  There being ne other place to go, T reluctantly
selected the largest pool, or I,mr'ht-’r got out onr we-anchors, and
tnade fust to n heavy floe, to await further developments, It was
found to be in slow motion, and four times during the might we
had to move to avoid the heavy floes eliking in around us,
From this titme, the 10th, ontil the morning of the 24th, we
were eloge prisouers in the heavy pack which had set down with
the wind, pow northerly, between Point Barrow and Polot
Tungent.

In the words of the Anecient Mariner of Coleridge

“"The bve wid here, the lee was thete,
The o was wll aroand
It crpeked wnd growled, and roared and howlid,
Lidke notses o o sweoizml.™

Ry incessant watchfolness; nlmast constant movement, vigorons
ramming, futhfol working of the engines and (most tpirtant
ioof I:IJ]] a favornble shift of wiml, the gi}mi Elﬁ!l. uniler Divine
Providente, escaped without damage or ascident,  Fortunately
within eusy reach of land and but twenty-five miles from Point
Barrow eefuge-station, T had no andue anxiety for Lfe; bo T
have no hesitation in stating that the readiness, cudurance, and
subordinntion of the officers and men of the ship shown in the
bringing out of the ship intact from the jco pack, after nuarely five
days" imprisonment, ontitle them to great eredit from the propor
authorities and justify their commanding offionr in the present
expression of his high apprevistion of their conduct and his
warm feelings toward themsel ves

Abont noon of the 2ath of Augnst, pfter & night of bard rom-
uiing, we anchored off the west side of Point Barrow, greetod by
salutes from the whalers anchored there and by the hoarty con-
gratnlations of the masters, whio soon came on board and leamoed
for the first time that Mackengic Bay had been reached.

We Ffound that the sailing fleet had wone to the westward, after
having been sliut in by the ice soming down on Point Barrow
and Capé Smyth For severnl days, during our absenoe, The few
whalers that remained had bewn watohing us from their érows’
nests during our imprisonment, bul were unable, of conrse, to
nfford us any assistance, vach ship having to work out her own
salvation ; companion-vessels are of grest service only in case
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of "damage or abandonment. Fortonately, the steam-whalers
remipining behind uos did oot have the pack set down upon
them in the shallow bights i which they were cruising, and
the long continued north-easter which sided uws in our escape
enabled them to find leads to get through, not very long after
we had escapod,  We remmined ar Point Barrow for o week until
they had all returned, exeept the two most easterly ones, left at
Hersehe! island., As their return was so anoertain, at the end of
& week I dropped down to the house of refuge at Cape Smyth,
landing provisions to fill the deficieney in their stores; and went
to the westward, first going 10 loy oape to érect o needed bewson
as & warning of the vieinity of Blossom shoals:

Lesving this vieinity on the 5th of Seprtember for the north-
word and westward, and rounding Blossom shoals, we stood to
the north, reaching the supposed vieinity of the edge of the ice
llnl:']l: that ;L.LH’J‘.E'L As the I;l];ghlu wera now dark we I.H.J.ul.ﬂ until
morning, when the mapid fall of the tempernture of the water
and the lessening wind gave indications of s proximity, and a
linlf hour's stenming broughit us o the rugged white outlme of
the pack.  Along this we skirted, having reached our highest
north (Jesa than 72% N, Intitude),

All of that day and the vext we continued our course, sighting
n portion of the sailing fleot of whalers on the Tth,  Communis
cating with them of onr proposed movements and whercabouts
durnng the rest of September and the beginning of October, we
then stood 1o the westward, 1 most not forget 1o mentiom an
interesting incident that ocenrred. A schooner stood down to
ns from the fleet, and was recognized as the schooner Jano
Grrey, proked up by the Thetis when under the command of my
predecessor the previons suooper in the jee—ibandonesd, She
bl been nighted, pumped. out, repaired, and restored to her
owndr, who had literally sald his farm amd put his all inte the
vessel, A& he came  within hail onr netifieation waa  given
him, but I noticed that he fairly daneed with impationce doring
its delivery, which was aciepunted for st the emd of the messapge
by his bringing out s men, who were gathered behind the
toresail, and  giving hearty and prolonged choers for the Thetis
which fairly rang in the silont Arotie air,  To this we responded
and then went on our way,

We now left the pack amd steered through open water for
Herald island, which we sighted at half past twelve the next day,
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the sth of September ; as we approgched it closely the bareness
and forbidding appearanee, whioh had been concesled at first sight
by the blutsh dimness of the outline, hecame very marked.  [ts
sides were almost inaccessille, excoept from the western end, and
it was free [rome e, wn almost exceptionsl state of affairs, In
elose sensons it in impossible to reach ity and, even more than
Point Barrow, it may be shut out of the world by iee that refuses
to move during the short sunmer,

Wo passed the island Iate in the afternoon within & compara-
tively ahort distance, standing on to the west with the hapo of
seeing Wrangel laod before dark. At half past five land ‘was
reportaid ahead from alofy, and soon the high snowy peaks and
womntainons outhine of Wrangel lond was sighted from deck.
It stood ot beantifully in the late Arctic aftornoon, and as we
approgehod it more closely it outline hecame more and more
fantastic and brilliant. At snnuset we were a litle over ten miles
distant, and at dark, as we turned to the soutbosst for Point Hape,
we exchanged hearty congratulations npon our suveessfol passag
fromn Maekensie Bay o Weangel land.  Arriving at Point Hope
wpan the eveéning of the 10th of September, we fonml that many
of the hunting parties hnid retarned feom the interior, and prepar:
atiins wers roimg on for the winter sea2on.

The natives of Point Hope, like the Eskimog generally of north-
western Alasks, have no tribal or other form of WOV EITIOn
exeopt what exists by pontrol of the head man, oomalik, or ehief,
whose euperiority arises from his wealth and influence,.  The
privious ehidf had lived a life that made him a tereor to the
eommnnity.  His rule was by foree alone and by the influvnce of
the rifle, which was his inseparable companion,  After a career
distingruished for leense, murder and robbery, be had conwe to &
timely end by heingoasgassinatod by the brother of a wife he was
tormenting todenth,  Binee his death, ap to the time of our stay
in Soptomber, ansrehy el prevailed,  On account of the vary
mdifferent treatmont réccived by the survivors of ‘the wrecked
whaler * Lattle Obio™ from the Eskimos at Point Hope the pre-
vious winter, | determined to appoint o head man or chief who
would be charged with the responsibility aml duty of earing Tor
any shipwrecked poersons or destitute whites.  Anokolut, who
was appointed by me anid whose appointment was afterwards
eonfirmesd by the Governor of Alaska, had martied the wioee of
the previous chief, and was the best whalemean and hunter of
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the distriet, He had been in the employ of the whaling station
established the previous yvear at Point Hope, and had been satis-
factory in all his dealings with the whites, His wife was a very
superior woman, and their desire for civilised nsages was so
great that a bread-pan of tin, some granite-ware bowls, and
candles, were given and eagerly acoeptid a contributing to make
their domestio lives more comfortable and civilized. An urgent
request was made for a conking-stove, which T promised to give
them i 1 should retorn the following summer.

The Eskimo [amp which serves as a light, and to some extent as
% stove, 8 o orescont-shaped stone utensil with a shallow trough
soooped out ;3 this 13 n receptacle Tor the whale-oil, the wick
being some pative moss laid alopg the edge of the lamp and
trimmed from time to time, the supply of oil being kept up by a
lump of blubber suspended over the lamp.  The light beng
indifferent, candles are weloomed ax » great improvement and
a marked eelief to the over-tnxed eyes of the men and women
doring the long nights of the Arvetic winter.

During our stay at Point Hope we found much of interest in
connéotion with the Kskimes living there,  Their long winters
give thum an opportunity to keep alive their traditions in their
daily meetings in the conneil-house, and they give an necount of
their early duys in tha wise © In the beginning the people had
hewds like ravens, with eyes in the upper purt of their bhreasts,
All the world at this time was wrapt in gloom, with no change
af day and might, At that timoe there Jivend & powerful chieftain
on top af the highest peak.  In his hut were suspended two balls
that were considersd very precions and  were therefore oare-
fully guardsd. One day, the chiof being absont and the guaards
asleep, some childron who had long asdmired the beaotiful balls
knooked them down with o stick and they rolled seross the Hoor
of the hut and down the side of the mountain, The moise
awnkenod the guards, whoe hurmed after them, while their
extrnordinary  beauty attraoted the attention of the people,
who alse rushed after them, o wild struggle ensuing for their
possession ; this ended n the brealang of the lhalls.  Light
sprang from one and darkness from the other ; these sparite of
hight and darkness elaimed sole dominion, but, neither yielding,
g compromise was made hy which they agreed to an alternate
rile.  The violent steueele for the mastery so disturbed the
world that the anstomy of the people and the surface of the
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earth were both changed. Light being wpon the carth, men
began to eatel whales in the ses and to carry the flesh and
bones to their mountainhomes,  One family woandering over
the country recontly risen from the sen eame down upon Poing
Hopé @ finding  végetation springing up and whales abundant,
they built a hiot and made it thelr home, From this originated
the settioment at Point Hope. Their modern history guoes on in
this wise : oint Hope being favorably situsted for whaling
and hunting the seal and walrus and for obtaining the reindeer,
it naturally becwme a center of power and population. In the
Iatter part of the eighteenth century, as well as ean be deter-
mined, the village upon Point Hope, known by the natives as
Tigara, had a population of 2000 souls, with six council-honuses,
At that time the Eskimos residing upon the Noatok, or Inlund
river, begun to encroach upon the territory of the Tigmramntes
until matters esme to the pass that about the beginning of
thie covtury a great land- and boat-fipht took place between
the Tigarnmutes and the Noatokmutes near Cape Seppings, in
which the Pigzramutes were defeated and foreed to vield a
largs portion of the territory formerly controlled by them. So
erushed were the Tigaramures that they lost one-half of their
population, whick led to the grodwal abandonmont of all the out-
standing villages, Sinee this time the population has graduoally
deervnsd, the diminution being materially aided by the contact
of whites, who are principally representid bers by the crews of
the whaling ships, rendesvousing during the early summer.

As a rnle the Aretic const Eskimes are short in stature, the
average height of ten men wessured ot Point Hope being 5 feot
6.8 Inehes, and of ten women, 5 feot 24 inches. The legw are
short in comparison to the length of the body and are always
much howed, this being due to the manner i which they are
carried in infaney wpon o thidr mother’s back, the legs being
brought tightly around under the mother’s arma.  The feet and
hands of the women are penerally well shapen anid small,

All of the Eskimos have good teeth, but as they are subijectod to
severe usagy they deteriorate i every way. They are uked as
substitutis for pineers, carpenter’s vices, and fluting machines,
They nre used an dreawing bolts, untying knots, holding the
metith-pieee of a drill, shaping boot-soles, and stretehing skins,
When they beoome uneven from copstant use in this way, the
nngvenness is oorrectad by a lll.'l.l'irlﬁng i h}' means of n tile
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or a whetstone, until they finally reneh & level too low for
mechameal purposes,

Between sixteen pnd twenty-4wo years of age the male natives
have their lips piereed awler each eormer of the mouth for
labirets®  The invision 1s mode and at first sharpepomsted pieees
of ivory wre pot iy whoen the wound heals the hole s grad.
ually strotohed by luserting larger labrets until balf au moh i
diamioter is renched.  The poorer matives woar |abrots made of
enad, walras ivory, common gravel, and glass stoppers which they
obtain from ships and mdapt to this wsee  The stopper of a
Woreestershire sance bottle is very nuseful for the purpose,  T'he
richer ones have agate labinets, the most valisinl ane, however,
donsisting of 2 while IﬂlT'l.‘l_"IH.iIl!—J”i.l' dizsk 14 anches wide, in the
center of which s mounted o targuoise out, hemispherieal in
sluipiy, nearly an inel wide, fastoned with a sproce gom obtained
from the interior, We vould not sscértain where the tufguoise
or poreelain-dike digk was obtamed, The Eskimos sav they have
always been in the sountey, and sell them ouly with the grontest
reluetanig,

Tattoving is general among the women, and ™ apparently o
eustom of great antiquity,  Ar the age of six one narrow fing
15 drawn down the center of the clin frome the lower lip down-
ward, powdered charconl being need as coloring matter, At
twielve years thi ll:rtn s broadensl to il an inehy and a narrow
line made purallel toit on euel side.  But 1 will not detsin you
by giving other partionlars,

On the 20th of September the Thetis left Point Hope (or the
sonth, the rugeed season of the Avotic ocian having folly st in,
Strong winds and gales from the northeast had compellid us to
move from the northern to the southern side of Point Hope, whare
better, protection and anchomge bad boen found, On the 218t
of Septembier we passed ot of the Aretie ocean ani throngh
Bering  Streait, rveaching Ounalasks again on  the 26th  of
September,  After remaining there uotil the begooning of
October the ghip rotumed to Sitka, and after a prolonged stay
in the waters of southeastern Alaska we finally reached the
olden gate of San Franciseo, shortly after midnight on the
Tth of December,

* Labrvie i3 the name used along the coast for the lip-oronments
worn by the notives,
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The eruise of the Thetis was romarkable in soveral respeatE,
among others in that, thanks to the open season, ber stanch build,
and sueoessful battling with the fce-pack, she was enabiled to reach
Mackonzie bay, in British North Amerien, the first SOVErTIment
vessel to earry the American flag in those waters, She ulso
made the long streteh from Mackensde bny to Horald island
and Werangel land in one sénson, never before done, and she
bad the honor of being the first vessel of any kmd to follow
the entire main const line of Alnska from Port Tongass, in
extrome southeastern Alaskn, to Demarcation point, in  the
Arolie ovean.
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THE LAW QF STORMS,

CONSIDERED WITH SPECIAL REFERENCE TO THE
RNOBRTH ATLANTIC.

By EvERETT HAVDEX,

LAttt of n papor read befoen the Nalishel Geopraphle Soclety. Nov. T3, 1, |

Ix preparing an abstract of this paper it i# of cowrso diffiealt
to adhere very closely to the original, inwsmuch as that was illos-
tratind by forty-five lantern elides; while it i= only practicable to
present o few plates with this abstesot. 1T may therefore be per-
mitted to give only a genersl ontline of the subjeet, with perhaps
n more detailed disenssion of ove or two of the most notable
recent hurricanes off our Atlantic ocoast.

The term “ Law of Stormas™ i J.I.|+|||l'i[-|i: tir the eode of rules
thiut should govern the setion of the master of a vessel when he
has reason to suspect the appronch of a dangerous storm, [t will
e sean that this definition, like the eode tself, 18 somoewhat
vagrue. S0 many considerstions enter as factors in the question
that it is wholly bmpossibile to lay down any mles that shall be
applicable alike toa high-powersd, wellananned steamship, and
to & beavily-laden, poorly-equipped and short-handed sailing ves
sal, Digregarding sueh differences of eonditions (which are, of
course, of vital importanee in ench individual ease, but which
cannot be discussed in s brief gemernl essay), the two gramd
divigions of the subjeot may be ocompared to groed steategy
aned feld toctive, By this I mean that a broad, comprehensive
view of the whole subjeot of ovean storms—their reglons, seasons,
sz, severity, and trucks—is one very important part of the navi-
eator’s duty in planning a lone campaign, or vovage; and, secondly,
the handling of his vessel when actually in’ the fight—the cool-
niss, clear-headodness, and tramed experience that alilzes overy
resouree of the best seamunnship and novigation in o fearfol strog-
gle with the fury of a horricane—all of these are also an essential
part of the eduestion of the idenl sea-eaptain,

Thanks to the progress of meteorologie research it is compar-
atively easy nowadays for anyone to get & very good general idea
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of the great hurricsne regions of the globe, amld the sessons
when these dréaded tropie eyelones provall in each of these Te-
gions,  The evidonce on this subject = cumulative and  practi-
cally conclugive, so that it s aniversally Enown and recognized
that the bhurricane months are the semmer months in eacls hemms
inpheere ; hurficanes originpte in the tropdes, move westwarnd, then
podewnrd into the temperate gones, and finolly esstward in higher
Intitudes, receding  gradually from the oguator ; moreover, the
cesentinl diflerenoe betwoen horrieapes north and south of the
line 35 as follows: In the Northern Hemispliere the rotation of
the evelomie whirl 15 ogades? the bands of a warch, snd in the
Southerm, with,  The potedd hurmeasne regions are the West Todies;
coast of Chinn and J:’lpnn. Bay of Bengal (especially in May and
Ootober, at the time of the change of the monsoons), and the
South Indian Ovean (abvot Mavrting),  Less noted regions are
the Soath Pacific (Enst of Australia), the North Pacifie (west of
the Mexican voast), and the Arabaan Sea. In planning a4 dis
tant voyaee o navigator shonld therefore consider the hurrioane
regions through whioh he muost pass, just as e considers the pre-
villing winds—the trudes, monsoons, and ocean earrents,

The bandling of & ship in o horrcane i@ a8 very difforent sort
of a thing from this general survey of the entire field, and, with-
ot the emmently practieal qualities thar we all nssociate with a
good officer of the muvy or mercantile marine, no mere theoretio
knowledpge can avall much, And vet this s one of those cases
where practice and theory should go hand i hand,—not theory
a8 something vague and wnreal, but thesry as based upon a firm
foundation of observed facts, H a vessel encountor s hurricane,
evrtadn eonclugions ean be drawn from obiservations of the shifts
of wand, the fuetuntions of the barometer, the appasrance of the
clouds, and the dirvotion of ‘the oeenn awell 3 the master of that
vissel will nndoubredly dreaw such vonelusions, amd store them
away in his wind as part of bis fund of expenience upon which
to base aotion at some fature time:  But if he can consider s
own observiations, while frosh in mind, in econneetion with the ohb-
survations mude on board many other vessels that encountered
the same storm, and modify or verify las conclusions by such
comparigon, there caonnot be oo doubt but that the lesson will be
of far greater value,  Sailors lead a rongh life, and ther train-
ing 15 often pequired by experienee alone, Moreover, there are
certain things that tend to discourage effort on the part of junior
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officers, even om hoard naval vessels 1 they realize that their duty
is mot to origimate orders but to exeeute them, and sooner or later
they get ont of the habit of reflecting upon the action taken to
avoid a storm oF manoenver in one, pot knowiog at the time what
comsiderntivnd lead to the action that woas taken, and not alwaya
having anything brought forcibly 1o their attention to indicate
with certainty whether the aetion wae well-considered or ill-ad-
vised, Upon finally attainiog commanid themselves they are not,
therefore, ns woll posted as they might otherwize have been, Tmen-
tion these things to explain the wndonbted fact thar comparatively
fow musters of vessals are well posted in eertain very important
adiditions to the old law of storms; as it was discovered by Red-
field and enforeed by Hewd, Pulidington, Thom, and other varly
writers. In faot, of all the mavigators of varions nationalities
who have charge to<lay of the commerve of the world, proliably
fourifths are wholly jgnorant of the progress that his besn
mide i this dircetion i the jraast ﬁfl}* ViArs Thut such s the
case is mot, inomy opinion, wholly their fault @ it is owing to the
fact that far too little attention has been paid to olésr, foreible,
and oouvineing explunation ; it i9 the foult of the teachers, no
less than the scliolars,—of meteorologists who ik over the
Licads of their sudiences, instond of stating factsanid cooclusions
in & way to commam] attention and respect from the practieal
men wheo furnish the data, and who deserve some tangible resuls
in return for their long yvears of voluntary observation.

It is diffionlt to put this matter very clearly to those who are
not familiar with the conditions that govern the mansgement of
it yes=e] at sen, and T shall only sttemptto do so in 8 very general
way, It shoulid be onderstood, first of all, that a hurreane i an
enormous. whirlwind, so lorge, in fact, that ite cireular naturee
wis genernlly recognided only about fifty yours age. At the -
mediate conter of the whirl there is a calm spnee, from five or
ten to thirty or forty milesin dinmoter, generally with blue sky
and bright sunlight. Within a short distance of this central
ealm the winid blows with frichtful violence, nnd here n vessel s
driven along W absolute halplossness, enveloped in _miiiuight
darkness, buried in a flying mass of foam aml spray, with every
sonnd anmihilated by the roar and shrieks of the elements.  The
cate of the horrieane, e thie region bas been ealled, is small, eel-
ative to the entire ares, and 10 thus happens that o few miles may
make all the difference between shipwreok and safety.  The gues-
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tion 18, then, to avold gatting mto the core; or heart, of the hur-
neane. It is ovident enough thar if the wind blow in a strietly

A st it dhe Heart of & evidose. From Beid'as * Law of Stopms '

miveular direction arownd the centor, the bearine or dirsetion
of the center must e At oxactly rlglit angles (oicht points) to thie
rieht (or loft) of the direction of the wind. In aother words, in
the MNorthern IIl'HlI"-;Il:II"."l | W hery t hi direetion of rotation is
apnimat the hands of o wateh) the oonter binrs vight points to the
richt of the wind {that s to the neht of the direotion from
which the wind blows) ; in the case of a hurmionne off our coast.
[or instanoe, 1F the wind bhe NE. at Hutterns the center would
st (according to the S-point rle) SE.  Considering, further,
that the entire whirl s 4 prooressive motion mlong o path, or

teack, if an observer at Hntterss findd that the NE. wind frosli-

ems caphdly, without any shift or change of direetion, it is equally
evidant thod the eontor of the storm is “l'!':""l"]”:"'—"- |:|'1r|--|-[]‘|, [
wird that pomt.  lo s sanilar sitoation ot sea, s shipmoaster
would naturally see that bis vesse] was in oa position of oreat
dangmer : ovidently the best thing to do would be o ran before
the wind, thus getting ot of the way of the sppronching hurm-
aune,  This simple ease will oxplain protty elearly, I think, how
riles were at onee formulated and adopted, as soon ps Redfield

Lad proved the approsonately cirenlar charetor of these storms.
Without going further mio this subject, innsmuch as 1

perinl riiles i:--|-1:ri|.||=u Bl Hharst ang

I;i-r =

sortant of all the rales—indead.

il of them follow dircetly Trom it,—suppose that subseqient re-



The Lo af Storms. 203

search, hased npon careful observation and the sccurate charting
of hundreds of reports from vessels in similar storms in varions
oceans, proved conclusively that the wind in a burricang does not
blow in strictly circular whirls, but rather spirally inward, g0 that
with a NE. wind off Hatteras the center bears probably S5 8E,,
or even South ; evidently this is a matter of vital importanee to
the navigntor, and all the old rules shoold be remodeled to suit
the diseovery, Such is, indead, wetually the fact, #nd in mostk
eagen nothing could be worse than to run directly hefore the
wind ; in any event it wonld be dangerous, and m the case of a
glowmoving eyelone it might readily lead the vessel dirootly
into the eore of the horrecane.  This is known 1o have been the
ense in many instancesd, and vessels have thus boen drawn into
the inner whirls af burricanes and kept there for several dave,
making one or more complete revolutions around the eenter be-
fore they could extricate themselves,  In fact, they might never
have gotten out, if the storm itself had not moved off and left
thim,
The first of the aceompanyving plates, entitled,

West Ismiax Hrmmtcasss, axp orues Nogrn AtraxTic
SUGILMS,

gives a brief and ver complete résamé of what is perhaps the
best modern practive, In these brief statements the attempt
hies been made to put concisaly, intelligibly, and completely (if
ane will but read ench and every semtence as earvfully us they
were written), the very latest, most important, snd hest-ostab.
lished faots, with which every nnvigator should be famitline.  Tha
paragrapli enbitled = Intensified teade-wind belt,” for instnne, is
very important. A cksie considerntion of this caution exprossed
in thise few lines may preveat o serions mistake that might be
made by a too rigid ndherence to the old rules. The idon 18 ns
follows : Tt has been proved by Meldrom, from s studies of
Mauritins hurrioines, that the SE trade-winds blow toward a
part of the trged of a burericane, rather than it mght angles to
the direction of its center, amd 1t s therefore upsafe 1o assume
that the centor hears at right angles ta the wind, or that, hocanse
the trade wind inerenses in atrength without any dedided change
af direction, the center is approaching dircotly toward the vessel.
This prineciple might saturslly be expeeted o hold for similar
gtorme o other regiong, and Abereromby, oo thorough study of
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the whole subjeet, has shown that smeh is the cnss, although he
states that * the position of this belt [of intensified trades] dif-
fers in every hurricane region, so that a specinl set of roles are
necesiry for each conptry.” It seems to me, I ' must say, that in
the atwence of such special mles the law may safely be assumed
to be peneral ; ils importance to navigators is certainly vory
great, and its principal effect must be to urge the preatest csu-
tion in making any attempt to cross the trieck of a horricane,
from the dangerous to the ouvigable semicirels,

The next plate,

Tre Hunmeasy or NoveEmMugs 25, 1RSS,

1% 0 very instroetive illustration of an setual horricane, and one
of the most severe on record off onr Atlantiec const. The spirnl
linga have boen added o hri.up,r ot |~||ngpinumm1j.- the wind-oiron-
lation, and severnl featnres will at onece attraet attention : tho
elongated shape of the storm, along a north and south line (the
direction of motion}; the wide region where there 14 4 aonthessterly
gale (exactly analogous (o the belt of intensified trades) ; the
long sweep of northeasterly winde along the eoast; amld the marked
varintion from a strietly cireular whirl, The rght-hand side is
the dangerous semicirele, and it is bere that thoe navipator is
called upon to devide whether lie shall dare make the attempt to
run before the wind and cross the track of the storm : the left-
hand side is the pavigable semicirole,—aot very navigable in this
partionlar case, we may well believe, with no ses-room to the
westward, o Tearful N NE. gale, and o terrific sen. This is o
case where overy resouree of seamanship and navigation may
fail to save & ship, s the loss of the steamship © Samana ™ and a
dozen other strong vessels, with all on boardy bears sad tatl.';mnnj_r.
Lt me uole alow line= from a lJ'.I.I:*HIiII_r.; report I_b:i" [_,Tupmin D+¢'I-l.",
of the American ship “Ses Witch " (this vessel's position is
plotted on the chart about Iat. 32°N,, long. 75°W.): * Nov, 24
Hurricans from NE.: our position a porilons one, the ship roll-
ing heavily and filing the decks with water; an awful gale, the
worst wo have ever had,—how will it end 2 At 3 v s, the san
out a moment throogh the thick sky, Now, 25 : Stll blowing a
hurricane, with awful squalls of rain ; the seventh day of the
gale. No side-lights ean born ; the binnseledight poes out as
fast as we can hight it.  Oge hlast from the north blew oor brand-
new lower-mamtopsail away fike brown paper. We performed
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the oritical monewver of wearing ship, which saved the vessel :
we wore foundering.” Verily, this was “out of the jaws of
death,” and probably there were few more sineere thanksgiving
services than those held on board this yessel on Nov. 29tk 1484,
as recorded in her log.  One other report may be referred o
berst, as it i of especial intesest, It is from the British stenm-
ship * Effvetive,” whose position s plotted abont hall way he-
twient Bermuada and New York, At this time the wind was
N SE., foree B and the storm center was moving directly toward
her. We learn from Captnin Urashy’s report that by noon, loeal
time, Lhe wind was stronge from soath 3 ab 4:30 1w 3., a bhard gale
from east, moderating until midoight, barometer falling very rap-
idly. Now, 26th, very heavy gale from NE, ship beading bow
to sen 3 noon, wind east, barometer 260 & 0 owm., wind N NE.,
£8.20 ; 10 v ow., SW. ; midoight, W,, 2520, This report illos-
trates the expericnce of a vessel elose to the line of sodden shify
of wind from SE. to N NE,, and sustaine very well the spiral
lines deawn on the chart, just whore thers isoan absopoe of data
on the chart itwelf.

Lack of space does not allow of further details, and T must po
on to the next plate, |

Ture St Tonomas-Harrenas Huamoasn or Serr. 5-12, 1859,

This plate is copied exactly from o Supplement dssued with
the Pilor Chart for Ovtober, 1888 (published Sept, 27th), with
only the addition of the tracks 6f the two storms (as indiented
by Inter data) snd the trocks of o few vessels (see small charis
dited Sept. 3, 47, 10). Considering the early dite of publica-
tiom, the wide oxpanse of covan covered by the eharts, and their
essontinl acomracy (ns mndicated by later ddata), it must be ne-
knowledged, [ thiok, by anyone who is at all pequainted with the
difficulties meidont 1o this sort of work, that this supplement to
the Pilot Chart kit more elosely to the truth i this matter than
would probably be possible under similar dircumstances in one
case out of e Had Jater data materially moditied sonelusions
drawn at such an early date, it could not hnve been o mntter of
surprise, although this prompt poblieation wouli still have sorved
n most valunhle purpose i interesting navipators to contribote
data likely to help us in establishing the faets.  Indesd, the fol
lowing quotations Trom the Pilot Chart and Supplement illustrae
exactly what was desired, and what was sctualiy accomplished
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by this publication : *This preliminary publication, ssued two
wievks nfter the storm reached our eoast, well illustrates the cor-
dinl sapport this office recvives Trom masters of vessels i its ef-
forts to collect and utilize data regarding marine metoorology.,
It i= desired to collect as complete dathy as possible regarding this
storm, in order to publish a final veport, and the pregent publion-
thion will be usefnl ns & rood working basis for o more complete
detailed study of the burricane,”  Also, * Spocial attention is
enlled to thi faot that this preliminnty publication = ooly in-
tended to give a brief outling of the Tacts as indicated by data
received up todate of publieation.”  Moreover, the neme, nstion.
ality, and rig of every vessel whose report had been received in
vme to be ased was published, aod every statement made o the
accompanyving text was based on an exhanstive study of all the
data,

It is intergsting to note how wightly the very eomplete dara
now st hand have modiied this IiﬂHTi]}'-l:ﬁrpﬂr-iH:l ||E-rl'.ur'lr', nonl all
the cironmstanees urge similar quick work aod prompt publion-
tien in every casd, before other storms sl other conditions have
dulled public imterest and dirdeted attention olsewliere. The
track of the rasternmost of the two storms; a8 plotted on the first
little chaet, shows that it moved more rapidly than was antics-
pated, dand rectueved farther north: the fact is, its very exist-
ence was not even suspected wll fieo Adowrs before the final deaft
of the maps was made, and then only becanse the German steam-
ship * Savonn,” from Baltupore for Brazil, soffered sach damage
from the hurricane on Sept. th {see chart dated Bept. drd for
position) that she was obliged to run in to St. Thomas for re-
pairs, and our consul, Mr. M, A, Tarmer, forwarded her report by
the tirst steamer o New York, The following is a briel extract
from this repaort, beginning at 10 p, w, Sept. 4th: “ Full huyr-
rieane, slap lying in teough of sea, laboring heavily and shipping
much water. Cargo shifted ; jettisoned 600 barrels of flour
snd 60 tons of conl. Broke steam steenine gear and wheel, fonnd
radder adrift, 3 fest of water in the hold, foondations of engines
seriously loose and getting worse,  Boro up for St Thomas ™

It is imposaible, in the space at my disposal, to refer even
briefly to the reports of the few vessels whose tracks are plotted
e the charts @ the stanch steamship “ Earnmoor,” foundering
it the heart of the horricane on Sept. oth, eleven of her orew of
thirty eseaping in an open boat, and of thege only seven surviv-
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ingr that fearful Anft of twenty-throe davs ; the ¥ Sépet,” he-
tweenn the two storms and cseaping both 3 the * Lassell," from
the tropies to Bloek Island, oll the way in the grasp of the
hurrieane, withoat n night of #ung,  moon, o stars, to fix her
poasition; the *“Adn Bailey,” rolling in the long swell off Hatteras
and watehing the early indioations of the approaching storm for
nearly 0 week before it struck her; the * Hernan Cortes,™ foreed
vy stand off into fearful danger by the still oreater danger of =
lee-shore at Hatterns: and the “ City of New York,” “ Teutonie,”
and  City of Rome,"” starting on their Titaoke race from Liver-
porl for New York the day after this great hurricane swept
st St Thomas, and reaching their goal with i, amd in spite of
all its fury. | must dismiss this whole interesting history with the
following nbstraot of the report of Capt. Sinimons, of the British
brigantine * Vietoria," whose original report is brief and to the
poing, fike all the rest (see traok of the * Vietoria,” northwest
from Bt Thomasz, on the first small oharty;

1 passod thromgh the cyclone, resulting in the total liss of the
wpeurs, sl oto., of my vessel,  The 5K s became sp heavy that |
was obligeld to heavie-to, . The sky wos ope sheol of dark gray, sk times
appronching blnck The lglitming was exeesive only dureng the Intter
part of the storm : it appeirsd s uoontinuons quivering sheet provimd
m grent part of the hormmon, extending about 10 phove it and fasting
minuy seconils, unaepompanisd by thundere ; the compess could notb be
rend, the cund spinning. 80 that the points were indistinguishnhle.
The Inwest haromoter romding was 2756 |aneroid, correctod by oom-
parigan pt Boston shortly before and ot Hobifax the following monthi,

The inportance to navigators of o troe appriviation of the law
of storms—not the mere memorization of o set of rales, byt an
intelligent comprebension of the subject—is now perhaps clearly
evident to the render: at nny rmte, that = the object | have aimed
at, rather than o mere formal statement of generally aocepted
principlos aud an abstruse discussion of isobars and gradients.

It will b seen that the probable faaring of the denter, as indi-
cated by the diveation of the seind ut o single atation, in the gTent
question, so far as the navigator is coneerted.  There are men whe
want and must have a hard-awd-fast role—an S-point, 8 10-poinat,
or g l%-paint rule—something to net on without thought, while
every merve is stroined to save the ship's' spars, sails, boonts,
enmines, and dargo, from damage or destruction,  Under such
circumstanees, I think that perhaps the safest general plan is to
use the old 8-poimt rule, buv appdiod o the low ofouds, inatead of
to the wind. This is equivalent, generally speaking, to a 10-point
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rule, appligd to the wind, That any sach rule, if intended for
goeneral application, 18 only roughly approximate, goes withoot
saying, or ought to do so, ot least. The ample of béaring
changes o different parts of the storm, it varies with the
quadrant, with tne latitnde, with different storms; and with
various other conditions, too gomerons o b mentioned or even
wholly known., One good wanernl role s that in rear of o hurri
cang the wind blows somewhat deeidedly toward 115 and yet that
there are murked exceprions is well fllusivated by the chart of
the hurnicane of November 256, 1686858, alresdy referrod to. As a
good example of the wind ewreulstem in o hitrmang i the tropics
the secompanying didgrum <ol interest.  This represents two days

The Cuban [Turricans of Septaaber, 1528, Mlustrating the supriscoo. wind -oireuia.
thirt an Baptivaber 3d anmd Sth, bt noon, Gresowich mean thne.

(the ad and sth) of the grear Coban horricane of September,
E848, the mtervening day |September 4th) bhemg omitted, for the
ko of clesrness.  Its severity is sufficiently indicated by the
fact that it caused the lo=s of fullv a thonsand lives 1in Cluba, and
-lestmj:wl property of the estimated valoe of 5,000,000 in the
single provines of Sagun.  Now take any point on sny one of
these spiral lines, and observe the bearing ol the center: in
rear of the storm, 1-Hir.|_'|:riﬂ.ﬂ_'|;, the Ei-;_-u‘m'.t. ritlie is hardly applicable,
and aetion based upon it might result disastrously.
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The next aod lnst plate, entitled,

Humwioases v THE NoRTH ATLANTIC—TY¥rmoan CmmorLaTios
ot THE Wixn, veos AcTraL OBSERYATION,

grives o still more domplete illustration of the wind-oirculation in
hurrioanes, with a brief discussion of the appliestion of the
g-point rule.  Especial attention is ealled to the statemont made
thereon (referring, of eourse; to hurricanes in the North Atlantie,
hot no doubt trae for the entive Northern Hemisphers) thot

“aithengh the S-point rule o nearly troe when the wind s anywhere
from north to south by way of west (Lhat is. generally. speaking, in the
oavigahle sendcireles, it iz E&M[—‘ to ber o very poor gabide when Hie wind
i® from ooy potnt in the st or second quadeant.”™

Ao to the following, which is applienble to the Southern
Hemisphere by the sabstitution of “to the left™ for *to the
rigrht

= Perbaps the best gﬁmrrnl rule is that the center bears pbout eight
perintE bo bhee right OF the dirvetion Crom which the low olowds oome, or,
whnt is practically the same thing, elght points to Lhe right of the wind
at the moment of a sudden ahift in o hesvy squall ; after such o shift
the wind will romndn stewdy in direetion for o tme, ot the center s

meanwhiile moving nlong and the angle of bedring changes until the
next ahift, when it goos ngnin to elght points, and 4o o™

Such disgrams, carefully prepared from complete amld reliblo
dnta, are of far grenter practieal value to navigators than vol-
umes of explanation : they appeal to the eye amd will live ino
memory long alter ideas conveyed by printed words have been
forgotten,

Finally, let ns look for a moment at two sketehes that T
have made to give a graphio and 1 hope tot ineorreat idea of
the wloud formation and the internal structure of o hurricane.
Iu bath sketchea the vertioal scale i= of vcourse greatly exaggoer-
ated,  The first illustrates partioularly the great clond bank
(with the “bull's eye” or eloar central space, shown in ¢rose-
spetion); the storm-wave or general elevation of the surfaee of
the ovean camsad by the spivally in-blowing winds aml low bar-
omutrie pressure (the cause, oftentimes, of fearful floods along
low-lying eossts); and the probable, or possihle, virculation of
theupper atmosphers over the whirl, together with the direct
ani reflested mys of a vertieal =sun as they pour inte the central
ealm.  The seeond sketeh is tooaid a clear mental conception of
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the actoal motians of the ||||L:|"ri|I
helow, whirl about the eentral core and flow antward above :

es of wir as Thq']..' flow 1nward

this may help to free the mand from an ertoneous iden that may
be sugeested by thinking of or secing the enormons, piled-ap,
apparcutly stationary moss that constitates the barra, or clowl-
bank of the hourricans, bat whoch s r11.~|.1]:.' anly the stationary
and visible lecwd where the conilitions are sich that the whirling,
rushing masdses of humid stmosphere dondense their tons of
aguecns vapor and leave i, ae thoy pass apward and outward.

.:. E'F'.'-

L TR~

=R kel 1oy eromesarflan, to Buserate the sloml-lormatinn, sorm-whve, gie.. b1n
barrvicann. - The odotted lines riepresent the prebuble clbeilubion o Ll wpger
wirmosplere.

=keictn o perepeetive, W0 i1lustrnce ;.u'||1||1||'||||:.' Livm ||_1'|.r|-r=|;1|1||l-i||'l|.|'-r|~-'|'.|ul1-
ciretlation fu o hordoine.  The iowanrd spirm) et the hase = the sarfuce wind

It is analogons to the clond-eap, or banner, that hanges hlLll.!_'H-II.'J.Ir:."
over a lofty mountain peak, althougeh if yon visit the peak vou

may there find o living uale of wind.

In both of these sketohos my objeot has beso Lo try o convey
an dep of the marked individuality, svmmetry, and intensity of
a tropio oyelone, and 1ts grasp wpon and intimate poniection with
the ocean, which it joins to the upper atmosphers by a huage,
hodlow trunk, with widely extended roots and spreading branohes,
—ao doubt an enormous and ' effective conductor of atmospheric
electrivity, too, whose power is quiokly ghattered and destroyed
by contact with the land ; the notable absence of thumder (illus-



From the Pilot Chart of the North Atlantic Ocean, August, 18803, with Additional Paragraphs.

Explanation. —These disgrams aro for practicnl upe in West Todinn liurrtcaoes. The apper one will v snswer for ovdinary: storms along the trans

atlantic route.  The small arrows Hy with the wind, the durection Iedogestoted ot the end of sach dotted Boe: the long artow oo cach dingrm, is the stois
Titack, that is, the probable juth of the eyolony throwgh the el of lagtude 1o which the disgrmrn apgilles,

Juse and UCTORER,
int. 23" to 557

JUNE and OCTOBER,
lat. 20° to 24°.
Jory and Seer., |
Int. 27° to 20° I
AUGUST,

lat, 80" to B3, |
SRL BroRM TRACK,
NINW. o NNE.
Motion of storm
ecntor nlong track,
5 ta 10 miles per hour.

JUNE and OCTOBER,
_ fnt. 10" to 37,
¢ Jury and Serr,
Iat. 10* to 27"
ATGEET,

Iat, 10" to 00°.
STORM TRACKE,

T jl'\,“" WPa ¥ I,

R | to N NW,
o = - p S { Motion of storm
—u, = -": I:' center along
- track, about 17
Fﬁlwfﬁ J!ll'j'i'l'q IIIi';E m— I'I.L'l“t'- I

[ Edition of July, 1890.]

Une of ihe Dingrams—When n falling boarometer, Creshening fain sgualls, &e., inidicates
o hrreéadee, Aelect Uha prropoe dinsram. iacconling 1o the MosTI and LATITORE, plob vair pesithon
mpaank AL by oenees of thse divectbon of the woml, and thus asesetain the giprosimate bearing of the
gROr oenter,  TUhe proboble oo treck i indicstod By the g arrow. 10 the wind shift, prlot
yaur iﬂﬂ:l.ilm by masEal the new wind-direotion neaeer tha center if the wind bhos Freshened
aod the barowmeter bois Billen), 1o this way vou can peailily alserve pvery changs of pestitiom
relutive fo the gtorm conter, nod dectde whnt action to take, acoording to the charndter of venr
vissil, the lay of the land, &e,  These mormisvary groatly in sige. hut are sl lost nod most violent
it thie tropbea, where the cload mnge overngos abont SO0 miles in Qinetes gmd Ll egion of stoermy
winiba A lles, oF even s You can thorefors ondy roaghly esthinate the pistascs of the cen-
ter, wlfhongh 1is MEARDSG enn be obtuined from the diggroms with g high degeree of - prolability,
Theiro 18 st censiderable varistion i the dirsction of wotion and the velocity of the stogm aluye
e ke, bt el pepvernd endeney s as stated horewith,

d'yelonie Uirewial loa—1 e of thF" IEst i.nl."'h'r‘l'_;q"l inﬂ'.nn“n&g I'I-”“ i ﬂ'IFI._:'I'I'.?ﬂ[:'.El.iTI-II WL I
= of hurrcans violooee is the ourkel evolonio ciroulation Of the wind. livwer and T cloda,
eie.  This winy by caslly approcisted by ressembering that s evolone of any great intensity 35 an
awweniling pparal whirl, with s motary mwotion dn the Northern Hemisphere) against the hands of
aowatch, &s ehown on the dingrams — The surface wind, teresfore, blows spirally inward (ol
clreiiur]y, exoopt very moenr i denter il thie next apper corrent (corriinge the low sl sl riin
elowdsl, st nlmost an exnot crche sbeat the centers the nest highor corrent (the idech enmulns, in
i outward & !‘]!'EI.I—HII.I" wnon, up o the highest clrros cloads, whach vmdimee diesctle outward,
Tine angio of divergenco Letwoen tho sacomssive currents i3 almoat exactly Caao points of the corm-
posa.  Orndinrily, with o sarface wind foom N, for instanes, the low elouds eome from N, gl
on Uhe ealeo of 8 burmicans, however, they vomee from N NE., dnvariofy, 0 To mosrof & herricnne,
the wipd hlows more noarly nwand ;) with o SE. wind, for indtance, the center will bear oot
W thwe ow clods cotring from S8EL itwo points to the richt of the wind), ete.  Groat seHvits
of woviitpent of the upper clouds, shilo the stoem i st distant, indicstes that the hareieane jsof

wt vindence. I the ebmu phuses that ediate from the distant storm: are foing ool opoessont
in tint, fading gradunlly bebind a slowly thlckening Toee or vidl, the approsching storm bs an obl
ope, of large nren; i of siowy  whitetess,  projcted sprinst o olear Dl sky, it 8 5 youing
eyciond of amall nred bt oot intensity, ' ) '

Lntensiilicd Trade-wind Belt—Apcthor very important Fuct festablishied by Meldram, at
Maurithus) may bie stnbed thus: When o hurricnne IS8 moving alomg the equatorinl Holts of g
teaales-winad reghon, thers tnon belt of intensified trades to windwarl of its track: ot uatil 1he
barnmeter i fallen about six-tenths of an moh /@ osafe o gzsome that, beciuse i trmle-
witnd inerenses i foree nmd reminins stomly ino direction. vou are on the teacl of the steem, By
sttempling oo early 10 cross [s trock, running Cree os soon ab e wiod begins to fesilion, you
pores Biahle o plooeee dicsetdy into the voctex of the huerriopne.

Genernl Information.—Huorricones aro especialle Halibe to beeenvounterst From July to Ovlo-
bser, nclusive, tn the teopdes indekh of the 10th parcallell, the Gulf of Mexieo, and Gulf S0 rem
reghom.  Enrliest  indicatioms: - Hamometer above: the noronl, with eool, wery  clour, pleassnt
wenther; n long, low. ocean swell from the direction of the distunt smorm: Hebt, fathery civro
clouds, rudlating from a point on the borigon. where o whitlsh ore ndieates the benring of the
center.  Unmistakahle sigms Falling barometer) halos about the sun and moon; inereasing
ovean gwell: hot, moist weonthpr, with light variable winds; deep red and violet fints st dawn
atdd sunkel n heavy, mountaiooms clowd bank on the distaot horiison: baromstsr Talling more

| ey, with plesing main sgoalls,

riel Rales for Action.— ] iho sgualls freshen withoot any «hift of wiml, vou nre on the
storin track: mon Off with the wind oo the starboand guorter pod Eeep woue oomples colimss
(s enurtion in parpgrnpd entithed < Inteosiiled Teade-wind Beit™),  IF the wind shift to the elehy,
ﬁ"" art to the right of this storm track: puat the ehip cn the starbeard ek and make as moch
pidway an peessible, antil oblged o Be=to, 1E th sweimd shift $o the ledt, son mee o thio Toft of thas
wtorm trock: Lringg the wimd on the starboand guarter ol kesep vonr oomipnss cowese ;- 8 olillgel
oy Fivton, lorescn aim Blee ot bk Ton seanbidinag, alw sy s Keep the wind well on the starbemnd quarter,
In oriber (o run out of the stormw.  Alwaes Bestoron e couinge-ap tack,  Uss ol o prevont leavy
wiie frown brealone on bonrd, ' )
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trated by the report of the * Vietoria,” guoted above) is of inter-
est In this connection, If 1 have sueoseided in l!liﬂ-.i nnil ”Iﬂ-l‘l.'hj"
mvon i closrer wlea to the ehsual redded or sugeested o fertile
train of thought to any physicist, [ shall feel more than repaid
for the effort.

I hive thus attempted little more than to touch upon the praie-
tienl side of this great question, and this in a popular way, to
mduce my readers to follow me to the emd. The many other
intervkting questions that might be raised and discussed must
here e left untouched,  Oor efforts m the Hydrograplic Office
must be primarily to help the navigator, and only secondarily to
try to collect and publish faets for the pelentist to stody at his
Ieisure,  The couses of theap terrifio storma are of inferest to s
n& they may help us to prediet their coming, rather than for the
proof of any theory, or the gratifieation of any pet idew.  And if
Seienee will hut mprove the Law of Storms, ax practioal men
wse it for the guidance of their vessels and the safery of the lives
and eargoes intrusted to their eare, 1t will be one more woleome
'E:I]."-I:H.'lf that t].l-m:lr_'l.' wnild prm't.i.rm g hoand i hand,
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THE TRRIGATION PROBLEM IN MONTANA
By H. M. Wnasox,

Tuw dovelopmimt of the irrigation resouroes of 0 region under
the snpervision of the Sovernment, regquires study of the social
and political conditions and of the industrial oceupations of its
inthahitants,

The determmation of the bhest plan for the utilisation of its
waters and sgricultural lands i6 a8 problem oo drrigation en-
einvermng.  The solotion of this problent galls for an antimnte
knowlsdge not only of the best methods of econptruetion, bt
alwo of the values of its varioons agrivaltueal produets and soils ;
for 4 knowledgo of its eninfall, ovaporation, and stesm volumes
and of the duty of water. It forther requires such an under-
standing of the topography of the region a8 will enable the
engesr 1o determine the area of the eatchmenty basn of cach
stream, and to ntelligently select sites for the construction of
canals and storage reservoirs and to determine from what souree
af water supply ench district may be Tt ircignatanl,

Experivnes and praetioe in varous parts of the world have
alrewly proven thiat irmgation enterprises, undertaken on o large
peale by private eapitul bave selidom been remunerbtive invest-
ments, in fact, hoave freqnently  been finanein] failures,  This
15 die toomony canses wmonge which may b mwentioned the faot
that, though. all the lerigable land moay be fnally settlod and
the works mude todo their highest duty, taxes most be paid for
many vears and considernble sums expended annually for muin-
rengneeg before the entire amount of avmlable water w o utilied,
anid interest s realiged on the whole exponditur,

Must of the syccessful irrigation enterprises undertaken in the
Tnited States awe their prosperity to the owoership and salo of
lanils under their canals,  Too order to secare & proper remuneni-
tiom to the eapital which provides the water, and an eflicient
water service to the farmer who wses it with  justioe to both
interests, Sate lug'].nl:lliutl nai=t ful]:,' define the n'.gh;n il
responsthilities of approprntors, the units and methods of meas-
uring the flow of strenms, grunting the rght of way  and
aprperintisg proper officers 4o seo that the various lows are enforeed,
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That irrigntion enterprises will have great and enpid dovelops
ment in Montans in the near futare will be veadily perocived from
the fuets shown Ister onin this article, while I am fully convineed
that it & pow entering on that pericd. The histories of both
Califormin pnd Colorsdd bave shown that groat mining. aotivity
have hrought to them a larze popmlstion who were enahled to
gain a livelihood by mining pursuits, while the demand for farm
progducts crvatisd by the miners, caused these people o turn their
attention to agrioulture, whioh is now spully surpassing in money
vilue the antput of the mines |

In California in the * fifties " mining was the supreme and only
ooeupation, toeday bgricultare is her msinstay ; in the carly
“eeventios T the same was teie of Coloendo, and now agercealtores
15 t':qud]'n 'I.»rm:rmmp' her most important dustry,  While Maon-
tang s bo-duy in the van i n.u_uu:g esourees and  ourpur, the
time for the supremacy of sgncoltnre within her horders hus
receivedd an mereased impetns by her recent accession to State.
hood,

In Montana the irmgation probileon presents some featorss which
ars -:ru.rmr'i:.' encotntered in any other country.

Tenally breigation i practioed in semi-teopae and dosert regions
where thonwh water is senrov, the climate s saeh that g grest
varjety of sgricoitural products asaally of the better paving
varieties ean be ralssl, o consequonee of  whiclh cuorindons aums
may be spent in irmigation works, thus imposing o heavy 1ax pur
nere on the land for their constroction, aml stiil, such 18 the pro-
duetivences of these regions, that the lands will yiehl fair probite

In Montunn the reverse is thy onse, water 18 genernlly abundant
thongh sufficiently inpecessihle in the larper streams o reguin
extinstvie works in order to retwder it available, whilie the land
though eepually abondunt alwr, will owing to the climate admit of
the cultivation only of the less profitable erops, mainly hay, grain
and pothtocs, in copsegueties of which the east of constroetion of
the irrigation works becomes o guestion of vital moment, sinee o
tax of a few gents per pere one way o the other will render the
pursuit of agricultore o suedess dr a fatlore, and dechde the Tute
of the rrigation enterjirses,

[t i= probable that 810,00 per acre for o owater right in per-
lmtuity. ur §2.00 per aore per anvam for the use of wator 18 the
maximum charge which the ceops will bear,
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AGRIOTLTURAL AND MiseEnar Hesorriowed,

It will be advrsable now to take a hasty glance at the State of
Montans, and see what are her agrriciltural capahilitics and what
need exists for irrigation as & factor in their development,

Avvording to the report of the State Auditor for 1888 there
were in that yenr 148,700 horees and mules valued st &4,000,000 ;
458,500 cattle valued at 0 000,000 ; 1,158,000 sheep valued at
B2 105,000 ; 0,741,000 serés of improved lands, valued inelusive
of mmprovements gt BI12.300,000 @ 55,000 town lots valued with
improvements ot 14,040,000 1 and including all kinds of personal
and rual property a total assessment for the State of 267,500,000,

There were rasedd in the State during the same year 770,000
bushels of wheat on 26,000 acres, an aversee vield of about 30
bushels per acre ; 3,000,000 bushels of oats on 85,000 acres, an
average yvield of over 35 bushels per gere ; 845,000 bushels of
potatoes on S700 acres, or 230 hushels peroaere 5 and 6,000,000
Ihs, of all other vegretahlos on 450 jores 3 335,000 tons of hay
were out, and TA00 bashels of apples and other fruits were
raised, while & 500,000 The, 6f wool were shearsd,

The gross reedipt of the quarts mills wore 20,800,000, the
value of the product of the reduction furmaces was 815,000,000 In
bullion, amd the coal mines provioced 500,000 boshels of eoal.

The wool product for the presem yirar, 1888, exepeded in
amount that of any other State west of the Missoun River, and
its grality was such that it brought a higher price per pound than
thut of any other western Statey the price paid in California
ranging from 15 to 17 ceds per poand against 20 to 28 vents
sl in Mantan.

The secompanying table will show the rolative valoe of the
production of precous metals in the three lesdinge States during
LB&E, from wihiweh it will be seen that Montann led Colorado by
B4, 200,000, and California by #153580,000.

J=, LI NI . LIRS T IR AT v,
Silver AT, SO D0 B0 AR M) &1 00, 00
Ciolel ... (i, M) () L RUUTRLLET 1 G, D00
l.".-.l],'||w.r B PLERLE] A L) LR T
Ll 3 Flaki], O fi, s ¥30, W) T
Totnls . B30 L0 (M) S5, 1130, THN) 14,700, 1)

Singe =87 Montana has beon rapidly gaining in s lead, espe-
l_'i:u..l]}‘ i the 1rr|_ulu-.-1:iun if Cufipeer, andd it pow legil=s pot only i
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the total value of the precious metals produced, but also n the
vilues of the silver and copper products separately, and is only
surpassed by California in the production of gold.

While as shown above Mottann prodoces large quantities of
vogetables and grain, its heavy minimg population and vast hords
of live stock furnish a home market for all of its present product,
in fact, during this vear muny hundreds of tons of hay and ear
logds of geain are being imported from the éastern States to feed
the rmoge stock during the coming winter,

ToroorRATIY.

The topography of Montana =2 very different fvom what is
cengrally supposed by those who are not familine with It and
this erroneous impression is largely doe to the fact that the
country I8 very mountainons in the older imbabited and better
koown portion of the Stare, which lies in ite sonthern corner near
the Ldaho and W yoming lines ; this region was first inhabited by
those plonesrs of western civilization, the peospeitor and miner,
and m comsequence of this and of the wild prandear of the
X cllowstone Nationnl Pack, the g{lluﬁm“_'_r pn}nnnfeir[-d notions of
the topography and resgurees of the State are of forests and
stresms teeming with gome and fish, awl ruggred mountains
veoupiid by a fow isolated mining camps and eattle mnches,

On the contrary there are seattered over various parts of the
State many large towns, two of which, Butte and Helena, have
cach about 20,000 inhabitants, while only one-fourth of the area
of the State s over 5,000 feet in altitude, and at least two-thirds
of 1t is below 4000 feer,

The mountminonus distriet of the Stawe, which oveapies but two-
fifths of the total area, & o the southwestern portion 3 thess
mountains anein fact hut the last tompants of the great rockies
breaking down friom Wyoming and Tdahe wml termiating in the
broad fiar plaine of the Sackatechewnn River on the north, and of
the Migsouri Biver on the north and east,

It iz in these great mountain raoges that the Clarke's Fork aud
Snake Rivers, two of the priveipal branches of the Columbin,
after rising ln the western and  southemn portions of the State
Join the Colwmibia on its way too the Pacific Ovean @ among thesio
monntams mthe northern portion of the State the Saskitchewan
River rses and Hows theooe to the Arvotio Ovean @ while the
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great Missouri and ope of its principal branches, the Yellowstone
River, rise i these mountams and  after flowing northward
nearly to the British line turm and flow eastward and join the
Mississippi onita way to the Atlantic.

The highest mopntains in Montana are in Park, Gallatim,
Madisem and Beaver Head Counties, in which latter the farther-
most brsnches of the Missourd, the Beaver Head and Big Hole
Hiveérs, which form the Jeferson river, have thieir sonroes at the
simmit of the Rocky mountains, and it was here that thiose
trepid explorers, Lewis and Clarke, fiest ordssed the Continental
hvide an 1806 to the headwaters of one of the brapehes of thie
snnke miver.

In these connties o fow of the highest peaks reach an vlovation
of P10 feet, and from hert the main moge of the Hockies hears
off to the morth ma long, contmmons and mgeed ndge of sand-
stomee and  porphyry, with extensive beds of limestone worth of
the headwnters of the Dearbiorn. River, sl EI':I':!.IEIUH.J.!:.? falling off
in elevation, until near the British line the highest penks are less
than 7.000 foet nbove the sen,

From this same axial point in the southwest corner o main spur
or hranch of the Hoekies, called the Bivter Root Moontains, bhedirs
northwesterly and falling away w hiaght, mives oot with an elova-
tion of 2,200 feet i northern Missonla County whero the Clarke’s
Fork river leaves the Smte, eattinge across the foot of this TITLE,

East of Madison and Jeffersom Counties, and along  the
sontherny border of the State, are numerons short  moantain
ranges, often 10000 feet and fometimes FLOGE et in elevation,
which have gouerally 2 north and sooth teend and fall off pear
the mikddle of the State toon contingons, brond, and nearly lovel
high prasme, or as it i3 loeally éalled * boneh lamd,™ which con-
tinues to fall slowly in the same direetion.

o not nungine that thess ereal rmoees of mountaine are wilid
and  auinlbited for such b= not the ense 3 they are merely groat
mountan masses, pol between, smong and on top of them sre
other minor ranges of mountaims, nsually bhaving 5:,.'|ﬂ:|;m_-1‘.ri|:m.|
and regularly sloping sides, which are separated by hroad, level
amd very fertile valless, everywhere inhabited and cultivated by
the aid of irrigation, while herds of cattle, horse= anil shivsp grpee
on the hillsides,

Even among the eoughest monntaing s man may travel alone
on horschoack sure of firwling shelter and food somewheore in the
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conrse of a day's journey, as was done hy the suthor during the
pust summer, whon be rode over 2,000 miles in various ports
of the Seate,  In the more rugged plices mining cnmps may be
met with when evervihing else fuils

Ar present these mountain valleyvs are the more thickly inhaba-
ted portions of the country, both beeause of the mines and beesuse
farming pursuits are more cheaply and conveniontly followed
owing o the greater shomdanee of small wnd ensaly eontrolled
streams of water; which render irrigation possible oven bi the
poorest settler.  Chmiy on the southoru portions of Gallatin and
Park Counties are the mountains sn forbididing ne to he uninhab-
ited, and then e lsated areas ml|}'.

(hie of the remarkable characteristies of the Montana moun-
taine  their great regularity and smoothness of contour. 1t is
probablie that dee action during: the glacinl period may have
plotwd off the srregularities, so characteristic of the elsewhere
rugeered outhine of the Rocky Mountaing,  Between tlic ¥ ILmet-
ricil ranges of mountabns e the brond g fertile villeys before
referridd to. Thise are generally vallevs of constraetion, and
m o wome former geologe period were oeenpied By lnkes whose
beds have stmee been deained by the strodms, as thisw dnt their
way out of the mountpin

11 is the extensive deposits from the ancient lakes which give to
these valleyvs their Tertile sols, while the unusunl mililness of their
climate is largely due to the faet that they are seldom over 5,000
fert in altittde, and the high mountains surrounding them shelter
them from the severe winds which, sweeping over the plaims of
Dhakotn, becomy the mnel dresded © bBlizzarls™

East of the .:IIIII:I:__FI-L'I.' Iiver amd north aof the Tq_'-"n'l.l.'pl‘ulur anid
Missouri Hivers, the level benel lands pre everywhese bolow 3,000
feot o elevation, and ofton balow 25000 feer, and are very dry
and devold of water, though covered by an aliindant growth of
fine buneh eruss.  These beuch lands are traveesed by 4 few nor-
row, deep * coulits oo < washos ™ having bluff basks 50 1o 800
feet high, dry during most of the year, though rearing torrents in
the early spring months.

It = om these benoh lunds that irvigation will find its ITEATEAL
field, for here 1= o l'Hf.II.ItH.I".JI‘jZ?q_'E:F ikl chimate owing to the low
altitude, and here the soil is fertile, warm and deep,

Vok., o B
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Area anp Kivps o Lasps:

The total area of Montans 1= 140,080 wgquare miles, or
03,400 200 aores, (O this vast empire 31,355,000 gores or about
one-third  of the whole 12 agricultural land, while of this
18,155,000 pores or & little less than one-fifth of the entire area is
irrigabile land, o clossified vot only Because it will, it provided
with water, raise profitable erops, but also becnuse, In my opinion,
water cin with proper management be provided for it

Of the total area of the State only about 1,200,000 neres or less
than one-sixteenth of the irrigable area may be easily enltivated,
by this I do not mean that this whele amount @ now reclaimed,
but that it may with the mesns Hable to”be employed by private
partics with limited capital, be readily brought under eultivation
by the same methiods by which most of the lands in Montang are
now et

The amount of land sotoally awler cultivation, sccording to
the asswcssment of T8SH, wis 345,070 aores, and this should prob-
ably be increased by abiout one-lalf, sinee the farmers doabtless
greatly underestimated the amonnts of their sultivated lands to
the assessor ; perhaps then, 500,000 acres under eultivation would
b nerer the troth,

It is estimated that three-fonrths of the remumining 75,000,000
acres not classed aliove as irrigable, or say 55,000,000 scres, which
1R l'Il."Il-t'I_'lr' twip-thirds of the total aren of the State, l-I-'iJlIr with the
inereasid fueilities for watering hive stock and for domestic mse
offered by the highest state of wmgation develupment, become
valuable as pruging lond, since it 18 oatorally covered with an
whundant growth of buneh (IS, and only vpeeds better facilities
for watering and for the establishment of bome farme, to cnnse it
ta b entively oecupied for graxing, purposes.

Noarty, ar quite all, of the lands above elassiflod as agriealtural
and pasture lands, sre now covered with an abundant growth of
buneh grass, oveasional patches of sage brush or prickly pear,
nudd ddevoid of any timber other than patehes of willows and cot-
tomwoods along the stremwms, or o few irolated olomps. of serub
it amed Jumrpees on the highest lands,

About Lo,000,000 of thie remidning 20000, 000 gores sre exoel-
lent timbor lands and arve situnted on the slopes and sides of the
higher mountains, thoogh west of the Continental Ihvide the
-|.r|:|.]I-|_-:|..'g+ amidl flal bunch landd are somotimes covered with dmber,
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The remaming 10,000,000 aeres may be classed as barren and
rugpred mountain peaks wnd some little bareon * bad lands ™ near
the southeastern comer of the State, and the broken and rongh
oiit hanks of rivers, * conlecs,” et

It is in these more rugged mountain regions that the great
gold, silver amd copper deposits are foumd.

CLIMATE

The elimate of Montans is far more moderate and agrecable
than is penerally supposed, the spring and fall mooths in the val-
levs, which are the prineipal inhabited and oultivated portions,
being delightiully mild and pleasant, with frost generally only at
nirht, though these last till May and begin in early Oetober,

The sceompanying table shows the dates of the first and last
killing frosts at Helens, also the mean monthly temperatore ot
Helena, which place is chosen as n typienl station, its altitude
being 4,262 feer.  From this wmble, which extends over a period
af ten venrs, from 1880 to LH88, inclosive, with fow LT L Ons,
it appears that the earbiest kilhng frost oconroed on September
dth, 14=1, atd the lntest kalling frost on May ad, 1865, but these
were very oxceoptional frosts, the avernge dates for the same
perinds being September 2ith and April 2oth, The maximim
tempuirntire during the same period ocourred in July, 1856, and
was 103 degrees in the shade, while no other vear showed a bgher
temperature than 67 degrecs § and the avernge maximum  tem-
jerntiure for the ten veuwrs wae 84 degreess The minimum
tempernture for the same penod was =0 degrees, coourrmg in
Februnry, 1885, while the aversge minimum for ten years wis
~&h {I{T'I_;.F'rfl{*_ﬂ, t‘-:l"f_"ﬂl' PN il Il.':rI!H'I—.'I.“I: Hre e Hi"l]l:l'l.iﬂ!.i":"- '|.|IP1'—
nenced, however, especially in local areas in the higher mountain
valleys, where nnowunl (roats and suow flurries have ocenrred,
though ravely, killing potstoes and other tender erops oven in
July and August,

Chy September Ath of this vear in the npper Madison Valloy
above 9500 feet of elevation, s temperatire wos experivnced in
the forenoon of 70 legrees, while ol abont B o’elock on the same
asvening, o snow sdqiall cveiirred doringe which the thetimomoeter
must linve fallen several degrses bolow the freczimg potut: hy #
o'vlock- on the following morming all of the soow had disappeared
and the temperature had greatly moderated,
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devovss of the armosphere and the ahsence of very high winds in
the: mountain valleys.  The more exposed plaing to the north
are smbject to the froguent and agrecable visits of the famous
“Uhimook ™ witds, which blow from the west, and under whose in-
Buenes hweavy falls of snow dissppear in a single day,

The follwimg table shows the mean annual main-full 4t variogs
Sigmal Berviee stations i Montann, and from these it will e seen
that during o pericd of ten vears the maximom rain-fall for the
entire State has only been 20,33 inches in 1850, while the minkmuom
has oceurred during 1838 and was bat 1232 inches 3 the average
procipitation for this period was 16,25 inohes.

Mestiv Precipitition in Monfasg during (Frmeing Seamin,
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Moreover, from the first table, showing the average monthly
precipitation ot the Helenn station, it will be seen that but 4,48
inches fall daring May 15th w August 13th, inolusive, which is
the growing season when the erops require moistore,

The information regarding evaporation Is as ¥y very mease,
but from four stutions olserved in different parts of the Stito
during August, Soptember amd October, it appears that the total
average evaporation for the three months was 18 inches, and
from the best information obtainsble it appears that the total
annusl evaporation is 46 inches, that is to say, the surface of the
water in 2 loke or reservoir will be lowersd by evaporation # feet
in A year,

Wy MoxTawa 13 ax Amp Corstey,

It has been stited ll:l.' Hﬂj-pr J. W. Powell, that i1 n gunetnl
way the line between the humid apd arid fegions, ar the amount
of precipitation below which rrigation heeomes necosaury for the
cultivation of erops, is from 24 to 28 inches per annnm. This of
course depends largely on the distribution of the rninfall, the
proportion falling during the growing scason, the humidity of
the ptmosphere, the chareter of the soil, ete.

The avernge annunl precipitation in Montann s 14,22 inches,
while the total average pracipitation during the growing season
i5 hut 5,23 inches ; from these considerations alone it is evident
that the State lies wholly in the arid reglon,

This stntement is Turther born sut by the fact that ne native
fnrmer will settle & rmnch or nndectake to raise any kind of crops
without facilities for irrignting, sinee experienes has tsught them
wlly that, though there may ocensionally be an exceptionally wet
season in which they cin raise good erops withoat artifieinl aid,
Reill, the years when erips depending wholly upon rain-full for
their mostnee would he |1utir|e-]:,' lokt, sre s frt-qlur;-nl_. as to render
farming without irrigation very hazardons and anproficable.

=T

The soil along the stream bottoms ot a slight elevation above
their beds i usaally o heavy, black, elayey loam, and though rich
and fertile = soon clogged by water, and then in drving, cakes on
the surface, killing the young plants,  On this account the irriga-
tore seldom water these bottom lands until after the crop has
acguired a healthy growth, preferring to trust to the early rains
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to farce the young sprouts ahove the surfaes, rather than run the
risk of itd crusting and thus preventing them from bresking
through.

These bottom lunds though really the poorest for irrigating,
are nearly the only lands now cultivated, beéause of the grester
case wnd cheapness of supplving them with water.  From two to
three tons of hay and from 35 to 50 hushels of grain per aere are
raised even on thess inferior soils,

The best, amd by far the more abundant pgricoltoral Innds, are
the “ hemeh lands," these are situated bigh above the stream beds
and the soil is usually a warm open, mich, sandy-loam, several
feet in depth and usually underlain by o deep bed of gravel
Though in lrrigating, this soil at fiest requires more water, it
will, swing to its exeellent natural desinnge, Inst for all time and
will neither clog with water nor cake on the surfaee.

It 5 these bench lsnds which will be rendered irrigable by
government aid and surveys, though to develop them will reqguire
large nmonnts of capital 3 still, they are so extensive in area that
the work ean generally be conducted on o grund and ceonomical
s,

Doy 6F Warme

From the meagre information now ohtainable 1t s probable
that in averagy soils and for the staple hay, geain and vegetable
Crops in Montana, about oue cnbic fool of water per second, Aow-
ing during the irrirating sppson, will be sufficient for 100 acres ;
this quantity is known as the “duty of water,”

The irrigating season lasts about three months, While the
crops are muturing durmg part of Mav, June aod July, they will
roceivi two oF throee waterimgs, anid o early Beptembor the huy
lnnds are peenin watered in order to start the growth of grass
before the frosts,

In case all the sarplus water of n given stream s stored, the
duty of that stream will he inorensod by the amount of water
uow flowing to waste during the remaining nine maonths, and as a
portion of this time is the flood period, owing o the melting of
the snows in the mountaing and to the spring ruins, this stornge
water will inerease the duty of the stresm nt least fve-fold ; that
16, five times as many acres may be frrigated by the stream as at
present, provided that storage capacity can be found for all of its
wWiste waters.
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In eonsidering the duty of a stream it muost he remsemberad
that there 15 n groat loss of water by seepage throngh the sides of
W eanal and evaporation from its surface, botween the hendworks
and the irngated lands, this loss may amount to from 25 to 84
per cent,, pecording: ta climate, soil, and the length and eross-
soction of the eanal,

PresesT State oF Irmicarios—ProcaEszs axt Taws

The earlivr stages of irrigation development are better illus-
trated in Montana than in any other State in the Tnion.

There irrigation practice amld Taws are execedingly orode and
roesiin s ﬂllfl*ﬂ:l-' heennre of the abundanes of water, and the case
and fambity with whick it van be diverted to the land ; as a oon-
sequence of this latter faet the laws were Tmmed o the most
libernl spirit, deoluring right of vminent domain, acknowledging
the right of priority in appropriating the waters, and further
stating, that any persom having a diteh leading to frrigable lanids
may use the waters of the territory for irrigation,

The latest law, framed in T485, is o very slight improvement ;
it l’t.-i.lllirl'!'rl persons appropriating water, to post the psual noties in
A conspicusus place § to file with the county recarder a notice of
appropriantion, with vamps amd  proper deseription of  place,
stream, ote., and that work most be commeneid within forty
days of the posting of the notiee and be prosscnted with doe
dilizemes until completed,

Pursons who have beretofore acquired title to the nee of water,
may within six months from the prassngre. of this law file a state-
ment of the above faots in the office of the recordor, but failure
to do this shall net forfert his rghts,

Provision s made for the memsurement of water, nsing  thas
very nnoertain and elastic unit, the miner’s inch, and defining the
Kame,

The difficulties arising ander these laws will he appreciated,
when 1 state that it is impossible to construct i rating flume that
will mensure the number of inehes of water flowing in & large
stream, by the method provided in the faw.

Then, because previous appropriators are not compellsd  to
recard the amount of water appropriasted, and those pequiring titles
under the first law now invariably claim mueh more water than
they need, in fact often appropriate and even record more water
than there is flowing in the stream. This is owing to the fact that
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they were not at first compelled 1o construct their works, ¥ with
doe diligonee until completsd,” nor to make ditehes of capacities ea-
pable of carrying the volumes elaimed, and sbove all beeanse there
is no officer having the power to measure the quantities of water
diverted or to see that the works are proseeutod with due dili-
genee,  Hndless and unsatisfactory litigation results, hastened by
the ocoupation of lands lower down on some stream which in g
very dry sengon may not fow sufficiont water for all the appro-
printors who have acquired titles, whereupon the Inter settlors
who have revorded their appropriations elaim the wuoter, while
those who diverted water before the passage of the last law claim
the right to is, though unreconded, and a8 a consequence the case
16 earried to the eourts, often with anjust and always with expen-
sive results

During the past exeeptionally dry season these conditions led
to much bitter littgation, often to bloodshed, and equally of ten to
financial ruin owing to the supply of water being insufficient to
mature the erops planted,

Water being very abundant in the smaller mountain valliys has
led to great wastefnlness in its use, the irrgutor after applying
what water his crops needed, instend of turning it hack into the
stream for. the use of settlers lower down, generally turns his
diteh loose on the open prairic and allows the water to mn to
waste,  Then wastelul methods of spplying the water to the erops
arve employed, and owing to the cheap and hasty constraotion of a
vast number of small ditches the loss by sespage = very great ;
it has been estimated that there i on an avernge n diteh for every
200 seres of land enltivated, making a total of about 2600 jrri-
gating ditches in the State,

In the last two vears there s heen a marked ineresse in the
imterest taken in irrigation enterprises, and though this has re-
sulted in the formation of several large companies, which intend
to take wiater by long and exponsive cunals to sections now unenl-
tivatod, yet in these cnses are mniversally seen the same orude
methods emploved in first beginnings, withoot the aid and advice
of experienoed engineers. Large canals are beéing constructad
at grent cost, capable of careving many times the amount of
water flowing in the stregm approprinted, wherens o much smaller
and less expensive one would have earried the entire water supply.
Again small canals have been eonstructed to carry small vol-
umes of water very long distances, often 50 to 80 miles, while in
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reality owing to the grest percentage of loss by seopage and
evaporation, little or none of the water entering st the headgates
will ever reach the imgable lands.

Suel illy advised projects are to be even more deplored than
the smaller operations before spoken of, sinee the certain ulti-
mnte failure of this class of enterprise will result in discournging
capitaliste from investing in even well-planned irrigation pro-
jeets, and will retard the construction of valuable and neccssary
works.

Possmmee Ientcarion ExTEnrnises.

During the past sesson the suthor made an extensive thoogh
hurried reconnoisance of Montann, in the progress of which he
rodde on hersoback 2 200 miles and traveled 3,700 miles IJ;." radl,
examining with some degree of detatl all of the coutral counties
and muking & few hasty trips into Choteau, Dawson and Custer
::IILI.'I'.I'Li.EH_ I_“ th.'l GO RS Hf Lll.i.l:l ]."EL"!J-I.'IIII.I-‘HMI'.E' 'I..Ili;" !'Ei'll:_'.H EIJI" !i:tF
storage reservoirs, huying a combined storage capacity of about
3,280,000 nere feet were carefully examined, and lines of ten
great irmgating canals approximately decided on, It may be
well to state here that an acre-foot of water is & very vonvenient
unit of measure adapted by the T, 8. Geological Survey in speak-
g of the contents of large reservoirs, and tefers to o body of
watar ono gero i saperficial ares and one foot in depth.

In every case these proposed reservoirs are so situnted, thag
their storage water will be convenient to large bodies of irrigable
land, which, without some such provision for water supply must
forever remuin uncultivated, but which with irrigation from these
reserviird will nltimately become thickly inhabited and very pro-
doetive regions.  The same statements apply to the canals pro-
jected, though of course detailed surveys may prove the imprae-
ticability of some of these worke as financial Investments,

Moention will be made of n few of the more important of these
projects ; those which appear most likely to prove financial sue-
COESIE,

North of the Yellowstone and batween it and the Mussalshell
and Missouri Rivers 1s an immense high bench land, traversed by
a few long couleds, dry exeepting in the times of melting snow
or lieavy spring storms, and then raging torrents for a period of
a few days or hours. This bench land between the couleds is

flat topped and hae a regular and gentle slope to the eastward,
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falling about six feet per mile, a little more rapidly north of
Big Timber, and decreasing in grade o the eastward, The gen-
eral elevation of this bench above the Yollowstone River varies
from 600 feet north of Stillwater, to 300 feet north of Miles Ciry,
and inclades about 11,000,000 acres, of which at lenst & 235,000
acres are of the best quality for agrioultural purposes and readily
accessilile by the great canal, o all this vast area there is not
evan sufficient wiler for the few horses and cattle which range
on it, and they are gompellsd to congregate near the oceasional
prrols anid springs seattered at long intervals over it

From numerous cxaminations made lastily with aneroid snd
band-level, it seoms likely that s great cunal ean be taken from
the Yellowstone, somewhore in the neighborhood of Livingston,
or lower down the river, and led apon the summit of the benoh
with a diversion line not over 100 miles in length. Taken out at
Livingston the canal would encounter no diffienlt eonstroction,
and would chiefly consist in earth excavation with very little
rock work, It would require a fow fills and flumes in erossing
the larger side streatms, such as the Little nud Big Timber, Otter
and Bweot Grass Creeks. It would reacl the summit somewhers
north of Merrill at an altitode of about 4,400 feet and thenes
could be conducted with an easy alignment eastward, with iees-
sional Falls to loose grade.

The water flowing in thié Yellowstone River at Livingstone
during the ircigating eenson this vear averagod 2,000 eubio feet
per secand, which, with an allowance of thirty per cent. for loss
|'-I'j' weeprze and -:t'l.'nlulrﬂT.itm in the cannl, would leave about
Laou second feet at the point of utilization or sufficient to
irrigate 160,000 acTes,

The average normal disoharge from Yellowstone Lako is 700
second feet, and s dam about 304 feet long and less than ten feet
bigeh, construeted below the outlet of the lake, would store the
ontfiow from Outober to May, inclusive, vight months, & total
meluding flood discharges of at least 600,000 acre feet, an
amount which, allowing for loss by evaporation in the like, and
by seepago and evaporation in the cannl, would irrigate 425,000
aeres, in wldition to the 160,000 aores previously mentioned.
Besides this volume probably half s much more can be readily
siored on the Lemar and Gardner Rivers, and the other branches
of the Yellowstone which join it above Livingston, bringing the
total area of reelaimed land to wearly 1,000,000 scres.
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There are many similar and even better opporiunities for
irmiation development, sich as the constrietion of a canal from
the West Gallutin River near Bozeman.  This canal wounld reqoire
no expensive diversion line, as its waters wonld become 1mmed)-
ately availnble at the headworks, and by appropriating the 500
second feet of water flowing in the river, would recluim at a
minimom cost 30,000 aeres, or twice the smonnt of land now
eultivated there. SBtorage on the Upper Gallatin River would
groatly merense the amount of reelnimed Tamd.

Storage resorvoirs enn be eastly construeted on the beadwaters
of the Beaver Head River, whereby ot least 100,000 nores oouli
be ndded to the 26,000 acres now under cultivation in the Beaver
Hend Valluy near Dillon.

A canal reguiring no diversion line can be taken ont on the
east side of the Missouri River near Toston, which will irrigate
all of the good land in the Missouri Valley, at least 100,000 aeres,
This cunal wonld require some fills and aguednots in erossing the
various side steams soeloas Deep and Duck Crecks, and Confed-
ernte Guleoh.

Detailed surveye have besn made during the past summer on
the Sun River which indicate that stornge will add some 250,000
acre feet to the amount of water in that stream now available for
brrigution.  There are it least 000,000 aeres of good agrienltural
land hetween the Dearborn, Sun, and Teton Rivers, which must
forever remain barren of enltivated products unless provided
with water by meams of storage on these stresms, and the
surveys abuve alluded to indjonte that by this means 160,000
acres of this land can be reclaimed hy the Sun River alone.

Mention might be made to many mord similar projects, suith
as the construction of a simple vanal from the Missouri River
to irrigate Chestout Valley, sonth of Great Fulls, wherehy
120,000 acres would be reelnimed ; or oné from the Uppor
Madison River whoreby 230,000 acres of the Mudissn Valley
might receive water, but the foregoing will suffice to show the
possibilities of irrigation development in Montana,

It would be doing the resources of & great and vast ares of
Montana injustice if reference wore not mude to the Milk River
country, the great Indinn reservation of 17,680,000 acres in the
northern part of the State which has recently been open to
settlement, This region has not been examined by the author,
but from conversations with a number of it wellanformed inhab-
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itants it appear that the soil Is very fertile, and that during
avernge moist voars oxcellent orops can bo raised there without
irrigation. This Iast statement, however, should not be too
rendily aveepted. It s probable that some storspee water may
be retained in the hills along the Brivish line, though its develop-

ment will doubtless invelve international questions.

A Graxee at e FuTurre

This interesting subject eannot be passed by without a little
castle building, and aceordingly an attempt will be made to
show what the futare of Montana may owe to Lrrigation.

It hns just been shown how and where 1,750,000 nores may be
adderd to the ardw at prisent under coltivation ; many times this
amount, however, éan be reclpimad.  Settled as closely as a large
prrigated. distriot wonld nesturally b, these 1,750,000 acres will
be inereased by about 15 per cent, or 202,500 acres, the ares
which will be occapied by roads, buildings, and towns ; that is
to may over 2000000 acres will b rendered capable of sup-
taining the highest degree of settloment, though in realivy this
amount will be mnoch greater sinee o large portion of the land
will pot be direetly drrigated, sinee it will indireatly receive
suficient moisture from the neighboring fields 1o render it ser-
viceable for pasturnge.

It hns beon clanwed by varions authorities that a homestead of
forty weres is abundant for the support of a family, assaoming this
estimate to bhe correct, then 2 000,000 sires. will slpport 50,000
families ; at five porsons each this would give a farm population
of 250,000. This number of farm workers wonhl reguire o town
atud villnge popnlation of oné and oov-half more, or our 2,000,000
neres would ndd inoall 375,000 peopls to the State,

O tho same Jusis the 18,000,000 sores which have been elassi-
fied as rrignble lond, (aod chis cstimate s below thnt of the
Montana Society of vivil engineers and other authorities), would
suppoert 8,120,000 inhabitants,
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