1L —EXPLORATIONS ON THE COLUMBIA RIVER FROM THE HEAD

F CLARKE’S FORK TO THE PACIFIC OCEAN, MADE IN THE

SUMMER OF 1883, WITH REFERENCE T0 THE SELECTION OF A

gg}{%BLE PLACE FOR ESTABLISHING A SALMON-BREEDING
ON.

By LIVINGSTON STONE.

In the Territory of Montans, on the great Continental divide which
Separates the Atlantic slope of North America from the Pacific slope,
84 near where it is intersected by the forty-sixth parallel of lati-
o & i8 a very interesting spot. Here two tiny rivulets, close to each
on or at their source, set out on a long and widely diverging journey;

& ﬁOWing southward and taking a strangely circuitous course, be-
;::mf’-s the Missouri River, and finally empties its waters into the At
i tic through the broad delta of the Mississippi, 4,000 miles from where

Sarted; and the other, flowing porthward, becomes at last the Co-
‘:.mbia River, and enters the Pacific Ocean through an outlet 16 mi.les
islf:e and fully 1,200 miles from its source. The latter rivulet, which
8 he.one with which this report is concerned, although it is, correctly
bp,e aking, Clarke’s Fork of the Columbia River, is not generally known

Y that name until it has become the river which is formed Dby the june-

9 of the Flathead and Missoula. Looking now for the various sources
he;g ‘have formed this comparatively large river, we find tl?at they all
£ In that part of the Bitter Root Mountains and the main range of
ort ® Rockies which, roughly speaking, lie between the forty-fifth and

e I‘i ‘eighth parallels of latitude and weceive the waters of all the nu-

on s Small streams which flow from the southwest slope of the Rocky

o tain range and the northwest slope of the Bitter Root range.

8% of the streams rising in the Bitter Root Mountains flow into the
Tag T Root River, while the streams rising in the Rockx Mountz.tin
la,ttie flow into the Big Blackfoot River and the Hellgate River, whlc}l

eadr s.tream is known a few miles above, and f_rom there to where -1t
30111: In the mountains, as the Deer Lodge River. Just n,'bove M.ls-
ang | Mont., the Big Blackfoot River and the Hellgate River unite

. Bow together to Missoula, where they receive the waters of the

1%
at I\;r Root River from the south, Below the junction of thes.e strea:msy
h 1830ula, the river is known as the Missoula River, until it receives
® waters

end of the Flathead River from the north, at the southeastern
°f the Ceur d’Aléne range of mountains, below which junction it
83 1
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is called the Clarke’s Fork of the Columbia, although the whole course
of the river known under the various names of Deer Lodge River, Hell-
gate River, and Missoula River might be properly considered as Clarke’s

+ Fork of the Columbia, these being the original Clarke’s Fork and form-
ing one continuous stream as much as the Mississippi does from the
Falls of Saint Anthony to Saint Lounis. From the junction of the Flat-
head and Missoula the river flows for about 75 miles to Pend d’Oreille
Lake through a magnificent wooded cafion which presents some of the
finest scenery on the continent.

Pend d’Oreille Lake is really formed by the widening of the river,
and is a large, beautiful sheet of water surrounded by picturesque mount-
ains and navigable over its entire area. At the outlet of Lake Pend
@’Oreille the river comes together again, taking here still another appel-
lation, viz., Pend d’Oreille River, and flows smoothly and slowly for &

_ distance variously estimated at from 15 to 30 miles, where it flows over
a vertical fall 8 or 10 feet* in height and enters a mountainous cafio®

_ through which it rushes with such violence as to be wholly unnavigablé
and, finally leaping over a fall of 15 feet in perpendicular height, it emp-
ties into the Columbia just north of the United States boundary, iP
about latitude 49° and longitude 11730,

The Northern Pacific Railroad crosses the great Continental divide
of the Rocky Mountain range just where the little streams and mountr
ain torrents gather together to form the Deer Lodge River, which, 88
above stated, is the uppet portion of Clarke’s Fork under another name:
After crossing the divide the railroad follows along down the valleys of
the Deer Lodge, Hellgate, Missoula, and Clarke’s Fork, and passing
around the north side of the main body of Lake Pend d’Oreille, crosses
the western arm of the lake, which finally narrows again into the river-
Here the road permanently leaves the valley of Clarke’s Fork nearly ab
right angles, and does not strike the Columbia River again till it reache®
the mouth of Snake River, at Ainsworth, 336 miles from the ocean.

My instructions being to select a point for collecting salmon eg8g®
which would be near the line of the Pacific Railroad, this precautiol
being necessary both for convenience in operating the station and fof
facility in distributing the eggs, it follows that any point above Pend
@'Oreille Lake would be a perfectly satisfactory place for a collecting and
distributing station, provided that a sufficient number of gpawning
salmon could be secured. This last most essential condition is wanting
however, along this whole line of river channel, for very few, if an¥y
salmon ever reach Pend d’Oreille or the waters above it. This fact w88
a great surprise to the writer, but it is undeniable.

The testimony of all the persons consulted on the subject at Deer
Lodge, Missoula, Sand Point, and at various smaller stations on the
railroad was unanimous to the effect that no salmon were over caug
in Clarke’s Ifork ar above. One man who was interrogated sw

*Dr, Buckley, in 1853, estimated the height of this fall at 63 feet.
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he hag caught salmon in Lake Pend d'Oreille, but finally admitted that
Be hag caught but one salmon, and the admission was made in guch a
%3y a3 to make the catching of the one salmon appear doubtful. At all
SVents it iy certain that no point on or above Lake Pend d’Oreille would
Urnish salmon enough for obtaining any considerable number of eggs.
._*he cause of the absence of salmon from a lake which flows directly
0 0De of the greatest salmon rivers of the world is supposed by the
r?ca,I inhabitants to be the falls, mentioned above, which occur on the
ver about 15 miles below the outlet of the lake commonly known as
€ Fallg of Seniakwoteen. I will add here that these falls are not
TOperly called Seniakwoteen Falls, for the word means *““a crossing,”
» although there is a crossing a few miles below the mouth of the
®, the falls are mmuch farther and are neither near nor in any way
0nnn80bed with the crossing or “ Seniakwoteen” proper. The res.iclents
e lake think that these falls prevent the salmon from coming up
are Yiver, but the writer thinks that it is quite aslikely that the salmon
d’g al.l or pearly all stopped by the falls at the mouth of the' Pend
"eille River (Clarke's Fork) where it empties into the Columbia. A
1t (“squaw man ») fur-trader lives at the crossing (Seniakwoteen),
W am informed that there is not another white settler along the whole
\UTge of the river from this point to its mouth. 1t is consequently very
- eult ¢o get any information concerning the run of salmon in the
ver, bug the few persons that know anything about that region, who -
T8 %nsulted, could not remember having seen or heard of any salmon
ge:re, and the probubility appears to be that very few, if any, sulxx.xon
Past the falls at the mouth of Clarke’s Fork and the intervening
Scades between there and the falls below Lake Pend d'Oreille.
nogowe"er this may be, the falls of Seniakwoteen (so-called) would
be 4 suitable place for a salmon-hatchery station,.for three reasons:
tra{l tis too far from the railroad, being 30 or 40 miles by the nearest
@ railroad station.
Wil(.l he region through which the railroad passes was one of the
it o8t Portions of the United States till the railroad was built t,br.ough
W,it‘;]n is now only very sparsely settled and very poorly furnished
i Supplies. The expense and inconvenience of building and carry-
seq °ll & galmon-hatching station anywheré in this region would con-
vi Uently be very great; so great, indeed, as to render the undertaking
ly impracticable.
* The Indians on the Pend d’Oreille River, or, more properly speak-
g’_the Pend @’Oreille ““division” of Clarke’s Fork, have always held
jeallsputed possession of their wild and rugged cafion, and are extremely
OUS of the intrusion of white men. :
in 3 informed that they have driven out all white men who have come
th €re,to settle, a prima facie evidence of which is found in the fact
- 13 there are no white settlers there at this day except the fur-.tra('ler
S mentioned, I need not say that this would be a serious objection
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to the establishment of a station there, as no one could. tell what thes®
high-spirited northern Indians might do at any moment in a remote and
uninhabited place like the cafion of the Pend d’Oreille, provided they
resented the advent of white men, as they undoubtedly would. I wisB
to say, by way of explanation, that I do not consider the country in ques”
tion unsafe for white men to travel through, nor is there any likelihoOd
of an outbreak by the native inhabitants along the river. I1do not meal
that either of these things is probable. What I mean to say is that, if #
small body of white men should go into the cafion to stay and their
presence should be objectionable to the savage residents of the countrys
they would probably find some means of getting rid of the obnoxious
intruders.

Below the falls, near Seniak woteen, to the mouth of Clarke’s Fork, and
from there on the Columbia to the mouth of Snake River, any placé
however favorable on other accounts, would be out of the question a8 &
collecting and distributing point for salmon eggs, on account of its dis-
tance from the railroad and its general inaccessibility. I will add thab
there is scarcely a white man to be found in that whole region ©
nearly 10,000 square miles, embraced between the Pend d’Oreille River
on the north and east, the Columbia on the west, and the forty-eight®
parallel on the south, except the very few settlers directly on the Colum-
bia and Colville Rivers.

It might be thought that if a station was established on the Colum”
bia, supplies could be brought up the river by steamer. This, however
could not be depended on at present, because from Priest Rapids t0
Grand Rapids, inclusive, the river is unnavigable at the following
places, viz.: At Priest Rapids, 409 miles from the mouth of the Colu®”
bia; at Oabinet Rapids and Rock Island Rapids, 463 miles ;. at Foster
Creek Rapids, Whirlpool Rapids, and Mahkin Rapids, 559 to 562 miles}
at Spokane Rapids, 646 miles; and at Grand Rapids, 704 miles.

But as navigation could be opened through these rapids at a reaso™
able expense, and as this will probably be done sometime, becauseé it
would open up a navigable river distance of 302 miles to Kettle Fallsy
the time may come when it will be found desirable to establish a hateb-
ing station somewhere on the Columbia River between the mouth ©
Snake River and Kettle Falls, which latter place itself seems to presellP
many conditions favorable te such an undertaking.

It was remarked above that the Northern Pacific Railroad leaves th¢
valley of Clarke’s Fork quite abruptly just below Lake Pend d’Oreill®
From here it pursues a general southwesterly course, crossing the
great plain of the Columbia and not reaching the river again till it gets
to Ainsworth, a railroad station on the Columbia at the mouth of the
Snake River. On its way, however, it crosses an important river
This river is the Spokane, a stream flowing out of Caur d’Aléne Lako
and emptying into the Columbia 309 miles above the mouth of Snaké
River and 645 miles from the ocean. The Spokane has always bee?
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famous as a great salmon river. Dr. Suckley often mentions it in
‘thag Connection, and ever since the country has been opened up by
%hite men it has been known that the Indians from all quarters assem-
le in the fall on this river and at the mouth of the Little Spokane, 8
'iles to the northwest, to get their winter’s stock of salmon. When I
arrived at Spokane Falls, which is the point at which the railroad
toucheg the Spokane River, and which is 70 miles from its mouth, I
tard that Indians were fishing for salmon at the mouth of the Little
Pokane, § miles distant. On driving over to the Little Spokane we
fo.und 8 large camp of Indians there, several of whom were indus-
tmou@ly engaged in putting a salmon trap across the river. These
'3p8 consist of a dam of poles firmly bound together by withes and
ex eading entire:ly across the river, with holes or traps at 'intervals
to whicl the salmon can enter, but from which they cannot return.
3¥ing brought an interpreter with us we soon learned from the In-
1208 that great numbers of spawning salmon came up to the mouth of
® Littlo Spokane about the 1st of September. It was impossible to
™ {rom the Indians how many salmon could be caught there in the
Pawning season, owing, I presume, to a trait which I have often ob-
Serveq among Indians, viz., an inability to fix with any precision upon
“Ract Dumbers. For instance, when the interpreter asked the Indian
¢ wag talking with if twenty-five was the number that they caught in
a 27, the Indian answered yes; and when he 2sked him if they caught
hundred a day, Le also said yes; and his other replies in regard to
o v'e Dumbers of the salmon caught were of the same character, How-
sale T the general impression left on our minds waf; that a great mflny
en 0N were caught here during the entire spawnin g season, possibly
ofough 1 warrant the establishing of a hatching station at the mouth
the Little Spokane. :
th ®aving the subject of the Spokane River here, I will remark upon
> Other streams flowing into the Columbia below the mouth of Snake
0]1"61', and will return to discuss more fully the expediency of operating
the Spokane,
efore mentioned, the transcontinental railroad, atter leaving the
of th, a0e River, crosses the great plain of the. Columbia and T,he dry bed
its ¢ ancient Lake Lewis, and does not strike the Ool‘umbla or any of
o Ibutaries until it reaches the mouth of Snake River. From the
of Snake River it follows the Columbia down past The Dalles*
at rough the Cascade range of mountains almost to its terminus
Ortlang,
f course the Columbia itself below Snake River, and Snake Ri\fer
°re near its mouth, are not to be thought of in connection with

*»
Nor,:;]:avoid giviug & wrong impression, perhaps I had better x?tu.te hero that tlﬁe
mouthm acifie Railroad proper terminates at Wallula Junotion, .Wnsll.., at the
of the Walla Walla River, and that thence to Portland the railroad is owned
OPerated by the Oregon Railroad and Navigation Company.
« Mis, 67—_16
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a salmon-breeding station, their great volume and width making it
wholly impracticable to collect any large number of spawuing salmon
from them. Below Snake River on the north or Washington side of
the Columbia there are many salmon streams tlowing into it, as Alder
Creek, Klikitat River, Wind River, Washougal River, Lewis River,
and Cowlitz River, besides many others; but, with the exception of
perhaps the Cowlitz and Klikitat, they are all short, diminutive rivers
which would never furnish breeders enough to supply any great number
of eggs, and although the Cowlitz and Klikitat are of greater size
and would yield a larger supply of eggs, they nevertheless could not
furnish enough to warrant the establishmeunt of a salmon-breeding
station anywhere along their course. On the south or Oregon side of
the Columbia its tributaries are much larger, but each one of them i$
open to some objection which would be fatal to the collecting and dis-
tributing of salmon eggs on a large scale. '

The first river below Snake River, on the Oregon side of the Colum-
bia, is the Walla Walla.* This river, although on the same side of the
Columbia that Oregon is, is nevertheless in Washington Territory, a8
the Columbia from the mouth of the Snake River to a few miles beloWw
Wallula lies wholly in Washington Territory. The larger affluents of
the Walla Walla River rise in the Blue Mountains, about 100 miles
east of the Columbia. About 15 miles from the Columbia they becom®
united, and now, under the name of the Walla Walla River, their com”
bined waters empty into the Columbia at Wallula Junction. Although
several persons have recommended the Walla Walla as a good river for
our purpose, and although in times of high water many salmon run up
this stream, it is nevertheless, I am convinced, too small a river to ¢o?
duct any large operations on in the way of eollecting salmon eggs. The
river is scarcely more than 60 feet in width at low water, and shallow #
quarter of a mile from its mouth; and a river of this size would not
carry a sufficient volume of water to induce salmon enough to enter it
to furnish any great number of eggs in these times of canneries; for it
should be remembered that the immense canning operations carmed on
along the Columbia River have entirgly revolutionized matters, as far as
the abundance of salmon eggs is concerned. 'T'wenty years ago, befor®
the business of canning salmon on the Columbia was inuugurated,
salmon literally swarmed up all the small ereeks and little tributaries ©
the main river in such immense quantities that several million eg8®
could, without doubt, have been easily collected frow the spawning fish
at the head of comparatxvely insignificant streams; but that day bas
gone by, probably forever. The vast number of nets that are beinf
continually dragged through the water at the canneries on the maid
river during the fishing season catch millions of full-grown salmon on
their way up the river to spawn, and of course reduce to a correspon®
ing extent the number of parent fish that reach the Spawning-gfi)i‘id:'_

*T'hree hundred and twenty-five miles from the mouth of the Columbia.
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fll:e comparatively few that succeed in ruoning the gauntlet of the in--
merable nets in the main river would, if they could be gathered to-
8ether at one spot, still be enough to supply a great many million eggs;
0:]“7 those which ascend the river above the nets, instead of all going to
are place, separate and divide up among the hundreds of tributuries,
A vge and small, that help to form the great Columbia. Consequently
I'eery small percentage, indeed, of the few salmon that get by the nets
nat to be found in any one manageable stream, unless some peculiar
cep‘tl}"'dl causes exist at-sowe specified place to make that point an ex-
slnalllou to the general rule. It is accordingly useless to look now to
of ag] streams which are subject to ordinary conditions for a large supply
Orna mon eggs, however abundant the salmon used to be in them in the
ler and better days of these salmon rivers. . |
thel{? same objection which applies to the Walla Walla applies also to
§ matilla, * which is the next river entering the Columbia from the
an This river is much larger than the Walla Walla, but is not
. sgce enough to induce many salmon to leave the Columbia and ascend
N m“m‘ent. In 1877, I was told that this river would be a good one for
ar on'bree(}ing, but a thorough investigation of it proved the con-
Simib; . I built across the river, about half a mile from its mouth, a rack
i A to that which we are accustomed to put across the McCloud River
a ¢ spawning season in order to arrest the course of the salmon, and
Rity It W:ftched for two or three months in order to ascertain the mag-
‘Vholle 9f the salmon run., The result was that the run proved to be
n ¥ Inadequate for the collecting of a large number of eggs. So the
atilly, was abandoned.
at liI_OW Creek comes next to the Umatilla, but is even smaller than
Queg; iver, and consequently may De considered entirely out of the
ouon,
a l‘Sh: John Day River,t which comes next, rises in the Blue Mount-
65 n’fd, 8wollen by many trrlbutarios, empties into the Columbia about
o ac;s\ lfelow the Umatilla. This river is large enough, but there are
b sucebmb!e places on any part of it where fishing for breeders could
be on cessfully carried on. At some future day, when railroads have
th € more abundant in Oregon, a suitable place may be found on
pre%::im Day which would also be accessible, but there are none ab
sps::l’l‘;gteen miles below the John Day River, the Deschutes} empties,
o “mbig ax:(} _foal‘ning over the rocks, with a rapid current, into the
“e&ily ,a' T'his river heads in the Cascade Range, at Mount Theilsen,
b . as f.al‘ south as the forty-third parallel, while a more eastern
untg i?:;rl‘lves from as fur east as the southwestern spurs of the Blue
\\3- The Deschutes is a model salmon river, cold, large, and

-
Three hundred and two miles from the mouth of the Columbia. '
“i" hundred and thirty-eight miles from the mouth of the Columbia.
Wo hundred and twenty-one miles from the mouth of the Columbia.
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“wide, rising in high mountains, flowing with a swift current, and finally
emerging from its deep-sided cafion with great force, where it plunges
into the Columbia River. It may not be generally known that a strong,
rapid current of cold water is the most effective agent there is for in-
ducing breeding salmon to turn from their course up a large river. It
is very much a matter of chance whether they enter a river, even a larg®
one, which is still and deep at its mouth. Such tributaries will cer
tainly not attract the salmon into them from any great distance out il
the main river. The Umatilla is a stream of this character; also tho
Willamette, and to some extent the Cowlitz. Many of the Columbid
River salmon that are pursuing their upward course near the south
bank of the river will very likely, when they reach these streams, D®
following the shore line, and in that way may be led into these riversj
but the salmon that are coming up on the other side of the Columbias
or are pursuing a middle course, will keep their course and disregar’
these streams that make 8o little impression on the main river. But
such rivers as the Deschutes, which pour a cold, vigorous, swift-runnivg
volume of water into the main river, that makes itself felt to the further
shore and for many rods below its mouth—such rivers call salmon uP
their channels by shoals, not only from their own side of the river but
also from the opposite shore. These rivers always have a great run ©
salmon, and the Deschutes on this account would be a favorable strea®
to operate upon for collecting salmon eggs were it not for one drawback
and that a serious one, viz., It is unmanageable, for it is too large a0
violent a stream to control. As, I think, I have previously explaiﬂed’
the mere fact that the conditions for drawing a net in a salmon rivel
are favorable does not by any means make it a favorable place for #
large salmon-breeding station. To secure the necessary conditions ¢
success, the river must be of such a character that the salmon can beé
stopped in some good seining place by erecting a temporary obstructiol
across the river. This could not be done on the Deschutes except at %
very great expense. About 30 miles up the river, however, at a placeé
called the “crossing” of the Deschutes, or sometimes simply Deschutes
there is a high fall ‘whioch, except at very high water, keeps the galmot!
from going up any higher. Here the conditions are reversed. If now
the river below was quiet enough to allow the successful drawing of the
seine, this wonld be a good place for a breeding station, but the river
here passes through a high rocky cafion with such violence as to ré®’
der the drawing of a net impracticable. There are some other Ob.]_ec'
tions of less importance, but the one mentioned is enough. This poin®
might, nevertheless, be a favorable one, if the falls themselves and the
land around the falls could be secured, but this spot has been taken up
by a settler who moved there many years ago and who now holds the
premises at so high a figure as to make it very desirable to find a place
somewhere else 1f possible. o
The next large stream down the Columbia is the Big Sandy, whick
is a good salmon river, and probably has towards its headwaters som®d



[9] EXPLORATIONS ON COLUMBIA RIVER. 245

favoraple places for collecting salmon eggs, but at present they are not
easily accessible. About 20 miles below the Big Sandy, the Willamette*
Slowly discharges its immense volume of water into the Columbia, which
hex‘e seems not much larger than itself. If the slow Willamette poured
Its great stream into the Columbia as rapidly and forcibly as the
eschates does, probably more than half of the Columbia River salmon
Would turn aside into the Willamette, but the Willamette is so still
and apparently so alinost motionless where its waters join those of the
olumbia that but few salmon, relatively speaking, ascend the Willa-
lette. Most of those entering the river find their way up past the ecity
of Portland, and on 12 miles further to the Clackamas. This is & cold,
SWiftly.running river that empties into the Willamette just below Ore-
80n City; its cold, swift current, which heads in the snow-covered flank
of Mount, Hood, attracts a large proportion of the salmon from the
arger but warmer river, and even those that go by go only half a mile
ful‘ther, where their course is abruptly checked by the Oregon City
alls, which, at most stages of water in the river, entirely prevent the
S2lmon from going any farther up. The salmon thus arrested in their
llp'ward progressalong the Willamette, after making ineffectual attempts
Jump the falls, after awhile drop back discouraged as far as the mouth
the Clackamas, and as soon as they feel again the cold vigorous rush
Of the Olackamas, immediately shoot up this river and join the great army
°f 8almon that have preceded them up the same river. It will be in-
STred from this description that mest of the salmon coming up the
olumbjig, finally find their way into the Clackamas. This iuference is
enﬁl'ﬁly true. It was this which led to the establishment of a salmon-
Teeding gtation on this river in 1877 by the Oregon and Washington
1sh Propagating Company. This station, which a series of mis-
Unes caused to be finally abandoned, is undoubtedly well situated
O the taking of a great many salmou eggs. It is, however, somewhat
Weult to operate it, and perhaps it will be found that some other
Doing farther up the basin of the Columbia will combine many of its
Yantages without being subject to its disadvantages,
in fom the mouth of the Willamette to the sea all the streams empty-
8into the Columbia are short and small, and there are none which
a(;u]d ‘command a moment’s attention as a suitable place for a large
Mon-breeding station.
rom what has been stated above, it will be seen that from the head
t ® North or Clarke’s Fork, which forms one of the two great arteries
a.nat 00'!}1bine to form the Columbia—the Snake River being the o-ther-—
¥ which rises in the Continental divide of the Rocky Mountains be-
¢en Deer Lodge and Helena, Mont., to the Pacific Ocean, there is not
%pla.c? lying near the line of the Northern Pacitic which unites all the
Oditiong required for the carrying on of a salmon-breeding station on
8rge seale, except possibly the one referred to on the Little Spokane

of

*One hundred and eight miles from the mouth of the Columbia.
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River. Some places supply some of the requisite conditions, others
furnish what these have not, but none of them, with this one exception,
combines all the needful conditions.

It seems surprising at first that this should be so. It seems surprising
that there are not many points along the hundreds of miles of the Colum-
Dbia and its northern fork where plenty of salmon eggs could be obtained
and distributed, but nevertheless there are not. As this presents such
a curious and interesting question, let us glance for a moment at the
conditions that are required for the operating of a large and successful
salmon-breeding station; and in order to bring out the subject with
more distinctness, I will enumerate these conditions and congider them
in regular order. Taking them in the order of their relative importance
they seem to present themselves nearly as follows:

. Abundance of breeding salmon.

. Accessibility of location,

An adequate supply of water.

. Convenience of location for obtaining water.

. Availability of location.

Facility for catching parent fish.

Facility for arresting the upward progress of the breeding salmon:
Security from high water and attendant dangers.

ABUNDANCE OF BREEDING SALMON.—This first condition, viz., of
the presence of an abundant supply of salmon, is such an obvious on®
that nothing more need be said aboutit. Of course there must be plenty
of salmon, for a salmon-breeding station without the salmon would b€
like the play of Hamlet without the part of Hamlet. The Umatilla and
Walla Walla Rivers are examples of rivers possessing all the conditions
just enumerated, except this one—an abundance of salmon.

" 2, AGCESSIBILITY OF LOCATION.—Hardly less indispensable than the
abundance of salmon is the accessibility of a salmon-breeding locatioD:
If it is so far removed from the traveled thoroughfares that the station
could not be built, nor the eggs distributed, except at a cost that would
practically be a prohibitory one, the location is of course of no valué
no matter how abundant the salmon are or how favorable the othel
conditions may be. Several places on the great bend of the Colun
bia, between Priest Rapids and Lake Pend d’Oreille, which cannot be
approached within 50 or 100 miles, except by very bad roads and trails,
are illustrations of the absence of the essential element of accessibility:

3. AN ADEQUATE WATER SUPPLY.—Next in rank of importancé
seems to come the presence of a sufficient and suitable supply of water
for hatching. Where this condition is lacking it is bardly worth while
either to go to the expense of putting up hatching works or to make the
attempt to collect a large number of eggs; for although, provided there
is a considerable water supply, a correspondingly large number of cggs
may often be matured for shipment or hatched, nevertheless an inade-
quate supply of wateris not only always a source of care and uneasiness:

Rl R
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but is also a standing temptation to the operator to hatch more eggs
than it jg capable of doing. The result of this, of course, is usually a
disastrous loss. Then, again, if a dry season should come, or one
otherwise unfavorable to the supply of water, that season might prove
almost an entire fajlure. It is consequently hardly desirable to under-
take the hatching of salmon on a large scale without being sure of
having plenty of water. Indeed, to be short of water in the hatching
8eason is so annoying, not ouly from the causes just mentioned, but for
"‘P‘ious other reasons, that I would not want to bave anything to do
with a hatchery that did not have a large, superabundant, and unfail-
lng supply of water. The first station of the United States Fish Com-
ission on the McCloud River was a very good example of the absence
of this condition. The station combined almost all the conditions ex-
%ept this one, and those who carried it on the only season that it was
1o existence will never forget tbe great care and anxiety that were
Cansed by the insufficient supply of water, or the alarm that was

Ways felt when bot and dry weather shrunk the little supply that we

2, and there was danger that all the eggs would be lost in counse-
Quencg,

45' CONVENIENCE OF LOCATION FOR OBTAINING SUITABLE WATER.—
Thig condition may seem at first sight to be identical with the last, but
3 8econd look will show that it is not only a different one, but one that
Way often be wanting where the other is unexceptionable. This is not
3 unconmon oceurrence. You may have a large river full of salmon,
blenty of water, and ‘plenty of fish, and not be able to use any of the
Vater for hatehing the eggs that are taken. I refer now to an auto-
ma‘Giea.lly provided supply of water. For I am, of course, aware that
st erever there is water it can be raised to any reasonable height by

fam-pumps and other agencies; but steam-pumps are expensive to

“gin With; they involve a current expenditure in the running of them,
are never wholly free from risk. It is consequently always desir-
to provide the water for a hatching station automatically, and no

ia"e Where this cannot be done can be said to combine all the condi-

N8 desirable for a successful hatchivg station.

o SPUletilnes happens that sufficient water can be brought to ’.ohe
wa thing house without much inconvenience, but owing to its becoming

'm or muddy on its way it may be uniit to use after it reaches there.
(n-a 30 happens sometimes that, although abundant and suitable water
en‘the hatching house may be very near, there may be g‘rea.,t incon-

Quelence and risk in bringing it to where it is wanted. l‘t is conse-
w enﬂy quite important in selecting a hatching station to find a plage
can ' the water can not only be found abundant su pply, but whe.ar'e it
Prop, © conveniently brought to the hatching house it suitable coydltlop.
COntjbly more ingenuity has been exercised by ﬁsh-bx.‘eeders in their
i an‘vallces for bringing suitable water to their hatching houses than

¥ other department of their operations. - Windmills, steam-pumps,

able
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current-wheels, hydraulic rams, siphons, and about all of the more
common appliances for raising water to & higher level have been re-
sorted to, in order to utilize what was otherwise a'good breeding spot
with plenty of water for the fish to live in. This fact shows how desir-
able it is to bave a breeding place where the hatching water comes
paturally to the eggs and involves no expense in obtaining it.

The salmon-breeding works that were put up in Oregon, on the
Clackamas River, in 1877, for the purpose of hatching Columbia River
salmon, furnish a singular illustration of this. The spot selected for
this station seemed to be favorably situated for the work, particularly
in regard to the water supply for the eggs, for just behind. the site of the
hatching house was a large stream of water called Clear Creek, which
furnished an unlimited supply of good water at a suitable height to be
introduced into the hatching house. Wheu, however, we came to un-
dertake to damn up the creek for the purpose of taking water from it, it
was found that the bed of the creek was guicksand to an indefinit®
depth, and that veither hard-pan nor bed-rock could be reached. Con-
sequently, after various persistent but fruitless attempts to find a secur®
place across the creek for a dam, the creek as a water supi)ly for hateb-
ing had to be given up. Water for the purpose was afterwards ob-
tained the same' year by other means, but only with considerable diffi-
culty and at a large expense; and when the company which built the
establishment concluded the next season to risk the experiment of dam-
ming up Clear Creek, the first large freshet carried away the dam and
left the salmon eggs in the hatching house without water, which resulted
in- a serious loss. '

5. AVAILABILITY OF LOCATION.—It would seem at first sight as if
any favorable location for a salmon-breeding station would be available,
but this is far from being the fact. For instance, some falls might be
found in a good salmon river where every facility could be afforded
for taking and hatching eggs, but if these falls belonged to some one Who
had taken up a claim there, the site could not be secured perhaps, €x
cept at an enormous price or an enormous rental, which would prac
tically place it out of reach. Or, perhaps, a good place could be found_
on a river which was considerably settled .above the proposed site of
the fishery. This would also make it unavailable, because the upper
settlers would in all probability never allow a dam to be put across the
lower portion of the river to obstruct the ascent of the salmon, and with-
out such obstruction no great quantity of salmon could be taken any-
where in the United States at least, unless it might be at the foot of
some falls or natural obstraction.

If we needed an example to illustrate the absence of this condition
we might find it at the crossing of the Deschutes River, where the falls
which stop the salmon and where the land adjacent, are owned by a set-
tler and held by him at a very high figure ; or on the Little Sacrament?,
in California, where many salmon eggs could be taken and hatched !
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3 dam wag put across the river, but where the settlers are so numer-
ous above that such an obstruction would not be tolerated.
6. FACILITY FOR CATOHING PARENT FISH.—This is not so essential
:ncondition as the preceding ones, because labor and dynamite can usu-
y({reate a good seining ground almost anywhere. It isan importact
zzl(lldltion, however, because & poor seining ground is a great drawback
i w a very gerious annoyanee at a salmon hatchery, and in many places
X ould cost a great deal of money to make a good seining ground with
or and dynamite. Moreover, such artificially prepared groundgare
™ to pieces, 80 to speak, every winter by the violence of the high wa-
g;;du"in.g floods. This difficulty of securing a good natural seining
per;md is more often encountered than one would suppose. An inex-
énced person might perhaps think that a net could be dropped any-
u:‘:e 'in a river where fish abounded, and be drawn in successfully.
ing "_" is not so. Indeed there are many things which bar out seining
Bwiftrwer' Tor instance, a seine cannot be hauled with any success in a
2ee and shallow place, for the net cannot be drawn inshore with any
an ‘;85, even supposing the river bottom to be comparatively smooth
in the"(flo Neither is it of any use to haul where there are deep holes
over ‘:nVer bed, for the fish will go into the holes as the seine passes
hem, and will escape. Again, it is impossible to haul a seine
. °re there are large bawlders, or worse still, projecting points of rock
-"8 seining ground, as these obstructions will foul the net every time,
Bugg]f the fishing is persisted in will soon tear the net to pieces. As
a gooested- a.bove, a sufficient expenditure of time and money will make
bive y seining ground out of a poor one, but it is often & very expen-
thig wndertakin g, und when accomplished the seining ground that has in
88 op ay been artificially made will never be 50 good & ground for fishing
® that has been prepared, or nearly prepared for use, by nature.
ight 80 example of the difficulty of finding a good seining ground I
8 ng iment;lon the McCloud River, California, where, I suppose, there.
Whepg ‘t‘hthe whole sixty miles of the course of the river a single place
groung ere is a good seining ground or where a ﬁrst-clasas geining
Ullit,ed §0uld be made, except at the salmon-breeding station of‘ the
T. s tates Fish Commission two miles fro:n the mouth of the river.
sALMONOILITY FOR ARRESTING THE PROGRESS OF THE BREEDING
arly t,hU~P THE RIVER—AS every one knows, migratory ﬁ.sh, partic-
asceng th%e' of the salmon family, develop an irrepressible instinct to
Violen¢_ é rivers which contain their spawning grounds. So strong and
Over aﬁ l(l)lt()leed, is this instinet in ‘salmon that they will ?‘orce their way
Teach {hq stacles not a.bsplutely 1fxsurmountable, in their endeavors to
Tq ing sources of the rivers which they enter to deposit their spawn.
ety ‘;d"antage of this instinet, the salmon-breeder finds an easy
or holding them at the particular place where he wants them
by throwing across the river a dam or fence, which allows the
% pass down but prevents the salmon from going up. Their in-

Bta
Watery’
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stinet keeps them from going down the river, and the obstruction keep8
them from going up the river, so that they are practically confined 0fs
as the Californians say, ¢ corraled ” in the river just below the dam. The
dam is usnally constructed just above the fishing ground, where the fish
collect in great numbers, and where they are not only safely confined
but easily caught. This method of collecting the parent salmon during
the spawning season in one place by putting an obstruction across the
river is absolutely indispensable for taking eggs in great numbers (41
lesg nature has already provided an equally effective obstruction), for
all the salmon, even in the most favorable localities, that could be caught
while passing on their way up the river would never be enough to fur
nish any very large quantity of eggs. Now, in selecting a site for & gal-
mon-breeding station this consideration must always be borne in mind
for it is an essential condition of sucess. I need hardly say that acros®
many rivers, especially the large and rapid ones, it is impracticable ¥
place such an obstruction as has just been wentioned; and many a goo
salmon river bas been abandoned as a good breeding point because, 3
though salmon enough ascend the river, they could not be collected t0°
gether in sufficient numbers anywhere, owing to the impracticability ©
constructing a dam or fence across its channel.

8. SECURITY FROM HIGH WATER AND ITS ATTENDANT DANGERS-—
This is the last prerequisite of a salmon-breeding station which I will
mention, but it is not by any means the least, nor is it a very easy oné
to secure. I know of but very few good salmon rivers that are not
subject to dangerous and unmanageable freshets, and of course no prw
dent person would knowingly build a station that could be destroy®
or rendered useless by high water. It might perhaps be carried on for
one or two seasons, but it is naturally only a question of time when
great mischief would be caused. Sooner or later the rise in the river
will come and calamity will ensue.

THE LOCATION AT THE MOUTH OF THE LITTLE SPOKANE RIVER.

I return now to the consideration of the qualifications of the mouth
of the Little Spokane River as a suitable place for conducting larg®
operations in collecting and distributing salmon eggs. I think it is sal®
to say that we are sure that this point combines all the favorable o™
ditions just enumerated, with possibly the very important exception ¢
the first and most essential one of all, viz., the abundance of breeding
salmon. This was a question which could not be determined durinf
my examination of the place in July, because the run of breeding salmo?
does not reach the Little Spokane until August, September being pro?
ably the month when the spawning salmon are most abundant. Al
the information we could collect on this very essential point of the
abundance of salmon in the breeding season was what the Indian®
gave in their vague and unsatisfactory way, and, although this informsé”
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?ioﬂ left the impression that a great many salmon came up in August,
1 by no means amounted to establishing a certainty.
With a view to obtainin g more precise data on this subjeet, 1 engaged
2 may living at Spokane Falls to collect statistics in regard to the num-
°T of salmon canght by the Indians during the fall run. The gtatis-
tics which were collected, however, are not by any means such as the
eXigencies of the case require. The Indian’s information, given with
¢ customary Indian explicitness, was that the salmon were as ¢ thick
“S_ el'iekets,” which means, of course, that they were very numerous, but
Dight be intended to mean 1,000 or 50,000. Taking the most aceu-
Tate statements that could be obtained and basing a fair calculation
Upon them, it appears that about 2,000 salmon were actually caught
¥ the Indians this season (1883) at the mouth of the Little S.pokane,A
and ¢ iq possible that many more than this number were caught.
Should think that with white men’s appliances and improved facilities
o.r theijr capture the number of parent salmon eaught by the Indians
Dight he doubled. This would make 4,000 breeding salmon to ope-
Tate Wwith, which would give a yield probably of from five to ten
Tillioy eggs. I do not wish to be understood that this is my opinion
3bout it. I only say that if the statistics collected this year should
Tove reliable, there is a fair prospect of getting from five to teu mwilliou
sa 1oy eggs at the mouth of the Little Spokane during t-hq spawning
ﬂeason. I consider, however, that the question of the abundance of the
Almoy g4, this point is far from being settled.
T the mneantime, let us see how the mouth of the Little Spokane
Weoty the other requirements of a large salin on-breeding station. Taking
l;i1e'm In the order in which .they have just been enumerated, acqesei-
“olt’y of location comes next to the abundancg of fish. Here the lf)ca-
1At the Little Spokane possesses extraordinary advantages. Eight
rol o _fmm the mouth of the river, over a remark.al?ly hard and }e.vel
Se:g’ 18 the town of Spokane Falls, a new but thrlvu.lg fmd promising
in °ment of perhaps 1,200 inhabitants. This town is situated on the
th: Of the Northern Pacific Railroad, and is in daily connection with
Test of the world by wail, telegraph, and railroad, the railroad being
€ of the great transcontinental thoroughfares of the country. These
gieue"al facts alone are sufficient to show the accessibility of the loca-
0," Without the necessity of mentioning details.
the ¢ Water supply at the mouth of the Little Spokane for hat.ching
Tiv °Egs is practically unlimited. As there is a strong current in the
oy and the water does not rise till after the spawning season .and
ts el(;‘hmg season are over, the water can be raised. safely fl‘.()m thelmtxl’l(?r
being t!i .a_ current-whecl,. a8 at the' McClond River s)ts{tlon, ﬁ'lcnt S 1;:
atehs e case, any required quantity of water can be broug
Th g house at a small expense. '
Riper location is also favorable for obtaining water conveniently. The
®F Dever rises more than a few feet, and consequently the hatching
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house can be erected not very far above the low-water mark. A small
current-wheel will therefore be sufficient to raise the water to the hatch-
ing house, and the adjacent land is so favorable for building on, thab
the wheel can be placed very near the hatching house, which will ren”
der unnecessary the construction of a long flume from the wheel to the
hatching house. As the river does not rise till the hatching season i8
over, the wheel need not be protected from drift-wood or arranged with
reference to the rising and falling of the water. These are great con
veuniences, and, on the whole, it may be said that the water supply ma:y'
be safely depended upon in every respect.

The location is also remarkably favorable as to availability, Fortt
nately the adjacent country is still in its primitive state. When I vis'
_ ited the place in July (1883) many Indians were encamped on the river

bottoms, but I saw no white men. It is true some claims near the river
have been taken up by white men, but they are not valuable, and coul
be bought without much expense. It is therefore very probable that
the site of a salmon-breeding stution could be obtained without much
cost; and as there are very few settlers up the river, and no towns or
vﬂlages, no objection would probably be raised to obstrucr.mg the
ascent of the salmon during the spawning season by a dam across the
river.

The Little Spokane is also of such a character that it would be 82
easy matter to capture the breeding fish. Indeed, I think a semlﬂg
ground could be arranged, so that nearly all the spawning fish that
came up the river could be caught; and furthermore, it being close t0
"the main Spokane River, it would not be difficult to run two seinin8
grounds—one in each river—which would undoubtedly somewhat it
crease the yearly catch of breeders. .

It will be a very easy matter to build a dam or salmon-rack acros®
the river to keep the breeders on or near the seining ground. Indeeds
the frail structure which we saw Indians successfully erecting acros®
the river shows how easy it would be for white men, with their superiof
appliances, to put a salmon-rack across the river, such as would D°
required to answer the purposes of a salmon-breeding station. There
being no drought or freshet on the river during the season’s operation®
at the station—and indeed no natural changes at all in the river—?
very simple and easily coustructed dam would be perfectly safe. This
i8 a great advantage, as it often proves a very difficult matter in a er"1
subject to freshets in the hatching season to put in an obstruction that
is perfectly safe.

And last, but not least the maximum rise of the river during t?®
year is 8o inconsiderable that there will never be any danger of th,e
hatching house and other buildings being washed away, even !
they are placed, as it is desirable they should be, close to the river.

Besides possessing the essential qualifications just enumerated for 2
salmon-breeding station, the Spokane location has many conveniet!
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:‘?atures about 1t to recommend it. In the first place, it isin a good
limber country, where lumber can be easily and inexpensively obtained
for building. Then the roads in all directions are hard and good, even
uring the rainy season, which is an advantage that can be fully appre-
®lated by those who havélived in other parts of the Pacific coast, where
© roads become practically impassable during the rainy season on
3ccount, of the great depth of the mud. The ground is also almost
ovel from the mouth of the Little Spokane to the town of Spokane
*alls, which would make communication with the town and fx"eightlug
% and from the breeding station very easy. The climate also is a great
re("0mlllenda,tion to this place; as it is never very cold or very hot..
PY glancing over what bas just been gaid about the wouth of t}]e
lt.ﬂe Spokane it will be seen that it is known to be, in all the\essentlal
Dointy but one, an unusually favorable location for & salmon-breeding
Station, yf it should prove to be capable of furnishing an abundance of
Peeders, I should not hesitate to recommend it emphatically as one of
® best sitnations to be found anywhere for taking and distributing
Aoy eggs. If, however,it should fail to supply the required quan-
ty of Spawning salmon, I do not know where we could look for any
2@ place on the Columbia River or its North Fork which by itself
ould be adequate and satisfactory, and I think we should then be
te Uced to the necessity of going farther from the railroad- or erecting
© Or three geparate stations at different points. Of these two alter-
a: ‘lves it would probably be most prudent to choose ?he latter, on
in ount of the extreme difficulty of constructing a station for carry-
ug o0 the work of taking, distributing, and hatching salmon eggs at
Y Breat distance from the railroad.
such ink it proper to state here that perpam t.he ﬁpding of another
ex Place ag the McCloud River station, in Ca.hfornm, sl{ould not be
01:}? Ccted. It may be that the McCloud River station ha.s. spoiled us for all
Other Places by leading us to expect too much. Possibly there are no
mnﬁr Places in the United States, Alaska excepted, where nearly t-went.y
Not '°0 salmon eggs could be obtained in one year®. It certsu.nly is
Stap, Teasonable to expect’ such a combination of favorfmble circum-
c()m{;'.es to occur again as is found at the McCloud station. 1t is a
¢chay, Mation, against the second occurrence of wln'ch t.here are 1many
that 88 to one. In the case of the McCloud station, it so happened
all the other main tributaries of the Sacramento, with one or two
DPtions, were g0 filled with the mud and dirt (“slickens”) from the
er;a Ulic mines above that no salmon would enter them. These rivers
dan 1? S completely closed to the spawning gsalmon as if an 1mpassa'.lPI:e
Ccong ad been built at their mouths on purpose to keep thew out. e
®quence was that all the salmon passed by them, and, the McCloud

' - .
on t,Ilil 1878, 14,000,000 salmon eggs were placed in the hatching house at the station
en ® MoCloug River, California, and several millions more could undoubtedly have
obtained if neoded,
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being the coldest and most inviting of the tributaries that were lefts
they swarmed up this river in vast quantities.

Besides, a good seining ground being found at the junction of the
river with the California and Oregon stage line, the station was enabled
to be built at a convenient place for communication with the outside®
world. A good place was found for putting a rack or fence across the
river just above the seining ground, so that the vast hosts of salmon
going up the river were stopped just where they were wanted most-
There was an abundance of good water for hatching and it was easily
obtained. AIll thé land about the river was wild land, so that the site
of the fishery cost nothing, and no one objected to the rack that was
put across the river to stop the salmon, because only one white man
lived up the river. Here was a collection of first-class qualifications
which it is obvious would be extremely unlikely to be féound combined
together again, and it is possible that, in point of fact, no other such
place will be found again south of the British possessions. If this
should prove to be the case, then we should have to. be satistied
with stations of smaller capacity and more of them, unlegs, as just sug-
gested, it is thought desirable to go to a greater distance from railroad
commuunication. - In the meantime it seems safe to say that the mouth
of the Little Spokane River appears at present to be the most favorable
point now known for establishing ua salmon-breeding station on the
Columbia or its tributaries, which shall at the same time be near the
line of the Northern Pacific Railroad.

I wish to add, however, that if Washington Territory and the Stat®
of Oregon, between which the lower Columbia flows, could agree upoP
a code of good protective laws for the salmon, the Clackamas River
would again teem with salmon as before, and in that event perhaps the
best point for a breeding station would be on that river where the
station of the Oregon and Washington Fish Propagating Compabdy
was built in 1877. Before the times of canueries and excessive netting
of the salmon in the lower Columbia, the Clackamas in Oregon was a8
good a salmon river as the HMcCloud in California, and if the salmot
should ever be allowed to reach it, it might be again. There is D0
ground for the objection that the Clackamas salmon are an inferiol
variety of fish, for it has been proved repeatedly and indisputably thab
the Clackamas salmon are the Spring or Chenook salmon ( Oncorkynch¥s
quinnat) [O. chouicha (Walb.) J. & G.], and of precisely the same variety
as those which are canned at the mouth of the Columbia, and which ar¢
held to be of the highest value for canning. Nor is the difficulty ©
obtaining water for the hatching house at this point a very serious oD
Jjection, for if an abundance of breeders could be obtained it would Warl°
rant the incurring of sufficient expense to overcome this difficulty. Ity
therefore, the laws should ever protect the salmon of the Colurabid
so that they could reach the mouth of the Clackamas, it might be foull
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the moyt feasible plan for obtaining salmon eggs on a large scale to
Testore the old breeding establishment on this river. |
D wy return from California, in September, 1883, so favorable an

OPPOI‘tunity was offered for making some investigations in regard to the

Tun of salmon in the upper tributaries of the Snake River or South
"Ork of the Columbia that I somewhat exceeded my instructions, which

.lmlted my inquiries to that portion of the Columbia River which lies

“long‘ the line of the Northern Pacific, and went to Tagle Rock, Idaho,

: 'ere the Utah and Northern Railroad crosses the Snake River, with
Olug hope of finding a suitable place for salmon hatching, but to my
Urprige found that no salmon ever came up as far as Eagle Rock.
- ocatello, Idaho, which is the junction of the Utah and Northern

3lroad and the Oregon Short Line, I found also that no salmon came

D to American Talls, which is 25 miles below Pocatello. In fact, all

Moy grg stopped in their progress up the Snake River at the Great
Oshone Falls, in Idaho, which are about 80 miles from the American

sal 8 and 107 miles from Pocatello. These falls are very high, am.d the‘

th mOI} cannot get over them. The falls are not directly on the hne. of
e.ra’llmud, but are 27 miles from the track of the Oregon Short Line
thzllroa'fia the point from which they are most accessible probably being

i tation of Shoshone. At these falls the salon, I was told, collect

£o ogdl‘eat numbers, and it is likely that this point may be found to be a

hatehPlaCe for establishing a station for collecting salmon eggs and for

Ing them.

a ¥ill cloge by mentioning one more place in this connection, wl.xic'h
aﬁ'ns‘)me time be found to be a favorable place for a station. T}ns is
upt'o.n City, on the Salmon River, in Idaho. I have the autlvxorlty of

qua dlu Bendire for stating that salmon can be found here in gFeat
n-t.mes in the spawning season, and it probably has other desired

\vhil (_gat.i(’lls, but it is {00 miles from the nearest railroad point, fror‘n

Object_lt is reached by a rough and billy road. If it was not for tl.ns

101, 4 galmon-hatching station might be established here, but its
Daratiye inaceessibility is a serious drawback to the location, and it
ace 10t to be taken into consideration while other good and more

©88ible Doints can be found.

1
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