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“ Of the take of eggs, 2,852,250 were sent to the Sisson hatchery of

the Cz.x.lifornia, Fish Commission; 50,000 to the Mexican Government at
the plty of Mexico; 25,500 were hatched and the fry liberated at the
station; and 448,250, or about 13.25 per cent, were lost in developing.

ForT GASTON STATION, CALIFORNIA (CAPT. . H. EDMUNDS, U. 8. A., IN CHARGE).

The conduct of this station and its auxiliary at Redwood has con-
tinued under the direction of Capt. Irank H. Edmunds, U. S. Army.

In July the ponds for young salmon and breeding trout were com-
pleted and the extension of the hatchery building so as to contain 40
troughs was begun, being completed by October. Arrangements were
m‘ade in August for the construction of a small hatchery, 14 feet square,
with a capacity of 8 troughs, at Redwood, which was completed in
October. In November a water-supply tank was built for the Redwood
hatchery. ’

The first salmon eggs collected at the Redwood hatchery were taken
December 3, and their gathering was continued to March 10, the total
yield being 300,000, of which 150,000 were transferred to the Fort
Gaston Station and 150,000 retained for hatching at Redwood. Of
those taken to Fort Gaston 2,000 died during transfer. The remainder
begap to hatch Febrnary 9, and were all hatched by March 10. The
loss in fry was about 400. On May 30 and 31, 147,600 young salmon
were turned into Supply Creek, a branch of the Trinity River, and dis-
tant from the station about a quarter of a mile. The eggs retained at
the Redwood hatchery commenced hatching March 12. These eggs
were taken February 2, and the period of their incubation was much
shorter than heretofore, the usual time being sixty to ninety days.
The unusually mild weather prevailing during the winter was undoubt-
edly the cause. The hatching was completed by April 30, producing
142,500 fry, which were released through a sluice, on May 1,into Minor
Creek, a_tributary of Redwood Creek. During August 25,000 young
salmon reared at the station were turned into Supply Creck.

The rainbow trout taken during the previous season, and held in the
station ponds for breeders, were spawned February 24 to 27, yielding
about 9,000 eggs, and a further gathering of 12,000 eggs was wmade
between March 1 and 19, making a total collection of 21,000. Hatching
commenced April 10, and was completed May 29, producing 18,450 fry.

On January 30, 1892, 20,000 eggs of the eastern brook trout purchased
of Mr. J. Annin, jr., of Caledonia, N. Y., were received at the station.
On unpacking, the number of dead eggs was 225, and the subsequent
loss was 9,393. The remainder began hatching Februnry 5, and nearly
80 per cent were hatched by the close of the month. The loss in fry
was a little over 500, mainly occurring during April.

The 25,000 eggs of the Von Behr trout shipped from the Northville
St—ation'J anuary 22 were received February 2 in excellent condition, on
unpacking but 10 eggs being found dead. The subsequentlossin eggs
was 113. Hatching commeunced February 18 and was finished Febru-
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ary 26, the number of fry produced being 24,877. At the close of the
year there were at the station— '

Rainbow trout (Dreeders) «oac v vmnrciee e mmnecanmananens 300
Rainbow trout (fry) «oooonmvmemircimmn e e 18, 450
Von Behr tTout (fIF) «ceenrmmmeenaienvmniima e 24, 856
Brook t1out (FIF) -« cocenvmrmcmee i eees 9, 854

On July 1 the reservation was tarned over to the Interior Depart-
ment for Indian school purposes, in accordance with the act of July 31,
1892, and ‘Capt. Edmunds and his command transferred to Benicia
Barracks, Cal. In this connection the Commissioner takes pleasure
in acknowledging the hearty and efficient aid extended by Capt.
Edmunds in the conduct of the Commission’s work at Fort Gaston
and Redwood. ‘

CLACKAMAS STATION, OREGON (WaLDpo F. HUBBARD, SUPERINTENDENT).

The work of this station consists in the propagation of the quinnat
salmon. On August 25,1891, the work of clearing the fishing-grounds
and building the traps was begun. Some distance below the rack,
which was built at the end of the previous year, were two channels, in
each of which a trap was placed. Between the rack and the traps all
the large rocks were removed trom the river, which left a bed of fine
gravel where the salmon came to spawn and thence were driven into
the traps. A second fishing-place, further down the river, was made.
Here the fish were caught by a net and put in pens, where they were
kept till stripped of their spawn. |

On September 8 the first eggs were taken from four salmon caught
in one of the traps. It soon became evident, however, that but few
fish could be caught at the station, owing to the existence, about five
miles below, of & dam across the river which in low water prevented
the ascent of the salmon. As a good many fish were seen below this
dam a temporary collecting-station was there established September
21. A large tent, to serve as 2 hatchery, was placed on a small island
below the dam, from which, by means of a flume, water was led into
the hatching troughs. Two spawn-takers were left at this station, the
parent fish being purchased from the fishermen in the vicinity.

Eggs were obtained daily during October, the total amount gathered
being 1,185,000. The number of eggs taken at the regular station
during the season, from September 8 to October 31, was 851,500. - The
total take of eggs was2,036,500. Thennmber of salmon spawned at the
station was 198, and at the tent 247. The average number of eggs to
the full-roed fish was about 5,000. Eye-spots began showing in the
eggs taken at the temporary hatchery about October 24, when 90,000
eggs packed in boxes, on canton-flannel trays, were transferred to the
station without loss.
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increased the more simple the appliances of the laboratovy. THencee, S \]80\1
during a short stay at the secashove for the purpose of study of these . —
forms, where the equipnient of a hastily consbructed. laboratory is neces-

sirily meager, great inconveuience is experienced.

both simple and satisfaciory. Small bags haviug the shape vepre-
<ented iu the accompanying figure ave made ot Lolting cloth, a fine 4

(1 order to obviate this dificalty I have used s method which [ found

2 —ESTABLISHMENT OF STATIONS FOR THE PROPAGATION OF
SALMON ON THE PACIFIC GOANT.

mesh being used so that the desived organisms can ¥
The organisms having been 3§

not. pass ithrough,
removed by means of an ordinary glass fube from
the glass dish in which the swface nets were
emptied, are now fransferved fo the bag juse de
seribed,  During this wmanipulation the little bag
is keps open Ly means of a pair of forceps in the
manoner judicated, after which the bag is securely
cosed by Bying wstring arownd its moth, Several

(e sten o fnny D g s

By .Fo 3. Burren, Commander, {nited States Nary.

Zha

v WASHINGTON, D. C., November 15, 1892,

‘ SIR: L have the honor to snbmit herewith o report of investigations
- and opevations ou the Pacific Coast in reference to the establi;hment
: of stations for the propagation ot sahmon.

: The salmon, which fornorly inhabited the Pacific Coast waters in
* countless millions, extending from Alaska to Monterey, are becoming
each year more veduced in nuinbers in the yearly run, aud the question
1 resolves itself into one of almost final extiuction or prompt and active
s measures for their protection and propagation. The importavce of
b speedily tarnishing o supply cqual to the demand by artificial means is
g empliasized in the value of the dsh ndustry on thab coast. stuonnting
< to samething like $7,000,000 yearly.

The seal fisheries ore wountional guestion and the mosn prominent
subject before the people, verging on war, yet their actaal commiereial
value is noi so great as the fish industry on the Paciiie, swhichis grad-
wally stipping awwy from us through depletion by indifterence and
fmprovident; desfruction.  The rain bas continned withont interruption

S AT S ety

bags fitled in thig way are then placed i an Lrle-

meyer flask or, m the absence of Bitls, Wto  com- g

@on wide-mounth boitle.

A snitable weight, prefecably a glass vod, having
Beed laced on the bags o preveay thew from
atel i uow poured

fouting, the sotaiion of chrowmic
aver thew and purmitted to cemain in contact for
fwwenby-foro: hours.  The bags ave theo cemoved,
anid having beei attached to o long piece of cord,
Wwith an interval of 2 or 3 inghes betwesn every Two 8
bags, the whole is tied to any convenient object
and washed in a stream of water wutil free from

ihe ehromic acid. This usually takes about two
e bags are now removerd (o fhe water

.until some of the sireawns, formerly alive with fish, are uow nearly
fexhausted wod Decotning ax destitnte of salmon as the Hudson and the
ther easiern rivers which wers, in ecarly times, abundantly stocked
ith many species of Salnonide., This destruction fook place before
'artiﬁcia,l Propagabtion was practiced, an excuse for that day aud time;
ut it also serves ag a warning in tlie present, with our knowledge o/t'
artificial means, to protect snd cuard the Pacitic Coast streams trom
lie sane wistoitune.

To formulate w plan 1o restore the salhmon in their original wumbers
to the varions streans on that coast and offset the yearly catel by arti-
cial propaygation hus beer wmy duty. '

' The urgeni necessity for speedy action is wanifest in the tact that
there are many obstacles tn the way of the rehabilitation of a river
peonce depleted of its tish, aside from the great increase in the labor and
the expense of fransporting young fry frow remote localities. It was
erefore recommended to the Tnited States Fish Commission to estab-
lish hatcheries on wilitary or other Government rveservations, aud

I 6q5/ 387

hours.
and inuuersed in the staining faid for a sufficien
time.  The excess of stain is washed away i
water, and if overstaining has acenrred the organ
colorized while still inclosed 1 the bags by adding
The bags are uow cub open, the stained:
Should they st

isms can be de
trace of HOT to the water.
organisms transferred to a wateh glass and muounted.
be overstained they can be turther decolorized i the manaer stated.
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similar desirable localities for the production of the different si)eciesof
salmon, so arranged as to beuefit all the streams on the Pacific Coa
As an experimental eftort and the commencement of the system, 8
hatchery was established at TFort Gaston, Humboldt County, Cals
This is the central hatchery, and has auxiliary or subhatcheries ot

ere should be no question as to which shounld receive the attention
and protection of the Fish Commission. The Fort Gaston station is
on the Trinity River, a tributary to the Klamath. The fish appear Leve
B carly in the winter months and again in the spring to spawn.

the neighboring streams which empty direetly into the ocean. These

auxiliary hatcheries are used for taking the spawn and depositing th
young fry on or near the spawning-grounds, and arve kept open only.

during the spawuning and hatehing season, which would be about four:

months of the year. Besides the anxiliary station at Redwood River,
- N . - . . -, !
it is proposed to counect with the Gaston Station two others on the

Mad-and Bel rivers. There are other streams near by which could be:
utilized in the same way, all emptying into the sea. In addition to.
stocking the waters of the Pacific with salmon and other indigenons

fish, the central hatchery at Gaston is provided with pounds used fo

hateiing and propagating castern and foreign fish, such as landlocked -

salmon, eastern aml German trout. Breeding ponds are in use, filled
with the two last-mentioned fish, from whicl winy will be distributed
in the streams and waters throughout the country.

Other localities have been examined and suitable places inspected
for hatcheries, those on the Colville Reservation near the head of the

Columbia River and another at Lake Ceur d’Alene being particularly

favorable. Military or Government reservations were sclected for
several reasous, prominent among them being the assured protection
of the young fish. TFor convenience it is also desirable that the hatch-

eries should be located near the heads of the streams in the vicinity of

the spawning-grounds, where fish are more likely to be found ripe and
ready for stripping of their eggs. While the system need not be con-

fined to Government reservations, such localities are preferable where

facilities for the work meet with the requirements.
‘ The streams should he stocked from the several varieties found on the
Pacific Coast, preferably the indigenous or the kind of salmon which

visit the particular stream. Great danger attends the introduction in-

any stream of fish not belonging to the waters. A strouger and more
rapacious strange fish is sure to destroy the weaker native oceupants

of the stream, and give in retarn for the destruction probably an inferior

and Tess prolitic salmon,

The waters in Humboldt County, Cal., are also free from vagrant

and predatory fish; consequently the young can be placed in the stream

at an early age without molestation except from the srout which inhabit .

all these waters. The yearling troub is the voracious enemy of the
young salmon, and being small himself is capable of pursuing the
little fish into shoal water, their haven of vefuge from danger, The
destruction of salmon fry by these active yonng trout is very great.
Therefore it is not policy to stock the same stream with both salmon
and trout. Since there is no comparison in their commerecial value

When the salinon enters the river and commences his long journey to

E: the spawning-grounds it is timly the effort of his life, resulting in many
k> cases in death from accident or exhaustion. During this time he eats
& pothing, a wise provision of nature, otherwise the spawn, which is the
2 most attractive food for fish, would be consumed by the multitudes

which throng the streams during the spawning scason. The salmon enter

the river in good condition, well fortified with f{ut, upon which they
¥ maintain their strength, combined with the constant sapply of nutriment
¢ from the destruction of the oil-bearing tissues which envelop the ovary
£ and the outside membrane covering, the latter holding the eggs and
b oily essence snrrounding them. Disintegration of the ovary adjuncts
B and spermatic parts begins shortly after the tish entev the viver, it both
i male and female, but the supply is not so great in the former, because
t the burden and exertion are less.

The conjunction of natural causes in assisting the salmon in all his

- movements and in the manuer of depositing the eggs is as interesting
 asitis beantiful. In the operation of spawning, from my own observa-
“tion, the salmon on arriving at the place selected remains quict until
. recovered tfrom the effects of the long jowrney from the sen, and for this
- purpose they select a pool where there is protection and conccalment,
¢ ander driftwood or an overhanging bank. In pairs, male and female,
: they build their nests generally in the swift water on the ripple above
: or below the pool, the male gnarding it with great jealousy Ly tighting
. away all intruders. The pool serves as a place of concealment during
¢ the day; the spawning and nest-making takes place at night or early in
~ the morning, continuing during the daytime if it is overcast and dark.
} The act of spawning by the female may go on at intervals for a week

before all the eggs are deposited.
The construction of the nest is commenced by digging an elongated

| hole, extending up and down the stream, and lecated in the swift water

above or below the pool, the fish using the nose and fins in waking
the exenvation, throwing out the sand and gravel in volnmes in their
effort.  The xtones and gravel are carrted just below the exeavation by

the current, forming a nest covering a space somciimes mwore than 6

feet in diaumeter, the small particles of sand and dirt being carried far
down the stream.

It seems strange that a collection of stones and pebbles shonlid form
a fish nest, and it becomes a matter of speculation as to the manuner of
secreting the egas under a mass of stones.  Yef natare has meic it
very simple, and secured its results in o matter-of-fact way., The egox
are deposited in the hole by the temale and impregnated by the male.
During the fertilization, which takes from half an hour to lifty minutes,

~grs
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the eggs cling together in a mass and to the bottom of the stream;
they then commence to separate, and the gentle current sweeping down 4
through the trough-like liole carries the egg ont of the excavation, as it 3 .
becomes «etached from the mass, and onto the nest of stones below, 2§
where it tumbles from one stone to another, nntil it drops into one of
the crevices, eventually finding its way to the bottom of the pile or
nest, and there lies securely hidden away, well protocted from preda-
tory fish, nntil it is finally hatched.

It takes from forty to sixty days for the cgges to hatel, the time
depending wpon the temperature of the wafer. After haiching the
fish remain in the nest abont fwesnty days, oueil the unibilical sac is
exhansted. having at this time but one instinei-—to hida and barrow
decper into the nest. After the substance of the sace is eonsumed the
little fish approaches the surface to snap at passing particles of food,
and in so doing is washed away from the nest aud finally makes its way
to the sheal water near the shore, gradually dropping downstream
until the fall freshets come and carry it into the larger streams, and
aventually into the ocean.

Salmon make their nests and spawn differently nunder different cir-
cumstances.  {f prevented from reaching their spawning-gronnid, by
late freshets or othel obstacles, they will spawn in the viver or deposit
their eggs in the muddy bottom of 2 pool. i’ there are no gravel beds
available. In both instances most of the cggs are lost. By artificial
means as mruch as 95 per cent of the eges are hatched; and in depos-
iting the young fry it has been the custom at the [fort Gaston station
to place them in the streams near the spawning-grounds five or six
weeks after hatching.  Young salmon fed abundantly in the ponds for
four or tive months before they arc put in the streams acquire different
habits, and are inclined to Hnger in the fresh water the year round,
baving become too strong to be carried out hy the {all and winter fresh-
ets agaiust their inclination. The salmon is very much the victim
of circumstances, and in his movewenis is governed more ov less by
freshets and the temperature of the water. Trom the latter he is most
naturally controlied in seeking more genial smrronndings.  The early
stage ot a little salmow’s existence is made up of eontinnons alarms to
avoid danger, and the commencement of his life is spent in hiding and
darting abont until he gains suflicient strength and activity to venture
abroad for food, trusting to speed for safety.

The method of taking salmomn for spawn at Fort Gaston consists in :
runuing a wire fence diagonally across the stream, near the upper end of
which isinserted a V-shaped trap made of the same wire stretched overa
wooden frame: ti:e pointed end of the trapis placed upstream and thewire .
fence extends to the shiores from each corner of the lower end. In the
lower face of the frap is a hole [avrge enough for the salmon to enter, with
converging stea! rods, 13 inches long, extending inwardly from around
the openiug; these are pressed apart as the salmon enters and spring

PROPAGATION OF SALMON ON THE PACIFIC COART. oYL

back into place when he is secure inside. The traps are located below
' the spawning-ground ang convenient to the hatchery.

The Tort (+aston station was the experimental attempt in the com-
mencement of & systematic plan to stock yearly the stre@ms on t»h.e
Pacific with salmon, and in view of the satisfactory results given by t}ns
station it is recommnended that the system be extended by establishing
natcheries with 4 anxiliary stations each in the following localities: Oune
on the Chileat River, in Alaska, or in its vicinity; one on Puget Sound;
one o the Colville Reservation, Colmmbia River, and one on Fel River,
California.  Uh is also recommended to increase the Gaston station with
3anxiliary hatchories, sud connect with the MeCGloud station 4 auxiliary
stations. - o

The following is an esiimate of the cost of establishing and matntain-
ing these proposed stations:

Fonr central hatcheries, buildings, and apparatus, ab £2,000. ..o oot -w 000
Twenty anxilinry hateheries, at $300 each ...oovniooveiinnrieniiaenieeas 6, 000
Five superinfendents, at 1,200 per year aneh e 6, (?430
Six ]nhdrurs, at $10 per month each for twelve months ..o ool 2, ‘:55'0
Twenty-f(our laborers, at $40 per month encl for fonr months ... .. S PRREE 3, 80
Yearly misceilaneons expenses of ench central hatohery, incldling its anx. ;
ilin;?y P U 1. 500
Total {nniscvll:mmm» cxpanaes vearly of five stafions, nod inelnding &he M- -
s,

CIOU BEENGEY <o s e e e e cee mme e o s s e e

With this small onglay of public money eask important galmon sive;

on Bl Pacifie Const contd be glocked with young fish Ll;l'f,iﬁ(;l}ll_{}’ naiched

far exceeding it nmnbers the yearly eateh on markes dermand. ‘

Ax the farmer recoonizes the necessity of replenisiving his stoek avery
year, in like masmer ihe same prodent foretbonghiis 1‘9([11i1'ef1. in vegard
to tl{e oceupanis of the streans, and the axpenditnras o t.!.»n:: pHrpose
in the plan suggesfed are Ingigniticant when comipared o the millions
of doNacs represenied in the vesalt, .

Tor the further protestion of the fish on that coass, it is su,(gn:esrcd
that one of the rivevs, the Wlnnadh, for instance. and iix;s' t;.vi‘.;-ut_ur'les7 he
held by the overmment as a tish prosesve, p'x"f,-h'ibl‘tlug‘ seining or
taking sabmon in any way for commorcial purposes. A greag ““’“'”,'f"‘
nm‘sc‘ry wonld thereby be established, fronm which nots on]y“the l’n,(:-lhc
Coast wonld be benefited, but the whole country. The land extending
come distance from the mouth of the Klamath River is, I believe, a
Government reservation, requiving no special legislation o close the
stream to outside enterprise. 3

Authorities give the salmon (genus Onecorhamehus) on the Pacitic Coast:
as representing five species. The king, quinnag, or chinook sahnon. has
an average weight of 22 pounds; thers are 16 rays on the anal fin to
The blueback salnon weighs from 5 to S ponnds and
The silver salmon, weighing from 3 to
The dog salmon,

distinguish it.
has 14 to 16 rays on its anal fin,
8 pounds, has 13 rays o1 the anal fin to distingnish it. X
Wiﬂ) an average weight of 12 pornds, has 14 anal rays. fu the fall the

(895
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male dog salmon is red and his jaws are much distorted. This is also :
true of the humpback salmon, which is small, weighing up to 6 pounds
and baving 15 anal rays. ' S

Among the offshoots of the Salmonidw is the steelhead, which, from %
good authority, is the salmon trout, the same species as the rainbow
trout in the streams. Iu point of fact the steelhead and rainbow tront *
were originally one and the same fish, so far as at present known from
their construction, the difference in size being due to their habits and
the extensive surroundings of the steelhead. In construction, except
its size, the steelhead is a trout, but in habits a salmon. The rainbow
trout may become a salmon trout (or steelhead) when its habits are
anadromous, which could eccur through accident, such as an unusual
fresbet in which the rainbow trout is washed into the estuaries of the
rivers and the sea. The rich food and boundless extent of territory off
the mouths of rivers aceount for hig increase in size and strength. This
growth is noticed in the salmon as being comparatively insignificant
while remaining in fresh water, but rapid upon its first visit to the sea.
Fish food is most plentitul in the ocean near the estnaries of thie rivers,
as the influence of the fresh-water stream is felt many miles at sea,
causing an abundant growth of marine vegetation or vast pastores.
attracting the smaller fish and crastacea npon which the salmon feed.
returning yearly to their native rivers to spawn.

Very respectfully, J. J. BRICE,

Commander, U, S. Navy.

—THE ICHTHYOLOGICAL COLLECTIONS OF THE STEAMER
ALBATROSS DURING THE YEARS 1890 AND 1891.

3y Crartks Ho GILoERT, Pit D,
Professor of Zoology in Teland Stanford Juwior University.

REPORT ON THE FISHES COLLECTED JN BERING SEA AND THE NORTH
PACIFIC OCEAN DURING THE SUMMER OF 1890.

During the summer of 1890 the writer accompanied the Albavf-ro.s].? aﬁ
chief nataralist during its exploration of Alagkan waters. The f) .u:,
for the ernise, outlined by the Commissioner, contemplated a t.hm n;g:‘
examination of the cod banksof Bristol Bay u:ml the area Sllt'lOIUvIL m?‘
the Aleutian Islands, followed by an explomhon of the degper \:1 att}(jx;
of the western portion of Bering Seca. tt ls.mu(:h to l.)e 1'egmtt10 : dvf,‘
mforescen hindrances prevented the accomplishment of the 1fltxt011 plm() t”(‘))
this plan. But two haals of the beam trawl were take: beyond t 1eh, 00-
fathom line in Bering Sea, and the int‘ercst,mg‘results (.)nI‘y emp asize
the importance of making & thorongh exploration of ﬂn‘s }egxc?n; oo

The narrative and some of the ceneral results of the 1 U{se .]m,.\ e (?(; It
already given by Commander 7. L. Tmlncr (_liepor§ of COI.(1(11}1S310{)](31 oe
Fish and Fisheries for 1830-91, pp. 226-250), and the )ccmmnncp lm}es. 1AV
been treated sufficiently by the fishery ex.pert, A Aleg:mder (14.10.,‘.1)1);
230-200). The present paper contains a h_st of the f’?shes f:olle(at?_ '( uguug
fhe cruise, with notes aund descriptinn§ ot new or little-known .mlm‘,.

One hundred and forty-three dredging stations were occx.une( ,A.nuﬁx-
bered 3210 to 335 inclusive, the ];1.1'_4?"«1 b.eavm tr,fml ben)% “bl;‘\o ];\;
employed. Of these, stations 3210 to 3227 form a line ext-en.( mi liag_'
a point south of the Sannak .‘S‘I;N.Hls \v('zst,\\'a-rd thronglh Unima ; tal
to Unalaska; statious 3223 to 3306 werein Hn} shallow Wn"t,ers. 03‘63103_1‘115 od
Bay (3} to 81 fathomsy and \\'\)1'«5_\«*;',\' mmzf)r-n.nnus; i%t;'l,tu?ns '.t-:n'”:ﬁ-
3308 were in bhe depressed basin oceupying t..hu \\“(i:\\h.nn 1‘\01"; ,l]
Bering Sea and were of extreme interest; st;'r,t.mns —.,.y(){‘) )mﬁ .,1), d:,:
very rich in results, were to the mn‘thwsml n? 1 mn-l:\,:%l\n. I\_slmu.m‘((e})‘, g
of 19 to 578 fathoms; stations 3337 to 3342 form a line cxten(hr.}g .u,tlo:).,
the North Pacific from Unalaska to Vzmq:o_uvcr IsTand, .Stnt.lon 3.34;~,
taken off Queen Charlotte Island in 1,583 1;1\t(.-hm‘ns, )er?:\:mg umvh‘ tv‘\e:
most interesting haul of the cruise; stations 334-% to '."»)D.l were off the
coasts of Washington, Oregon, and northern Californta.

Hon. MARSHALL McoDONALD,
United States Iish Commissioner.

NoTE.—The writer desires to express here s indebtedness to his cnllgngne, l;'rof.
W, \OV I:I‘hobum, who rendered very material assistance i preparisg this repott.
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her 26, 1889, to produce 1,105,000 eggs. Thecaptures amounted to 1,129
males and 382 females, 252 of the latter being in spawning condit’ion.
The swall production was the result of the decreased run of adults.

Of the eggs taken, 974,000 were shipped to the hatchery of the Cal-
ifornia Fish Commission at Sisson, where they were hatched and the fry
released in the Sacramento River. Those retained produced 60,000 fry
which were liberated in MeCloud River. ’ ’
. On October 7, 1889, stormy weather began and rising waters made
1.m]'w.ru-tive the lifting of the obstructing racks, thereby permitting the
free passage and escape of the adult salmon into the head streams.
Fishing for the late run was resumed October 16, but another rise in
the river, five days later, submerged and washed out a portion of the
dam and endangered the safety of the power wheel and buildines.
Large numbers of salmon again passed on above, Receding Wa,:cr
permitted ihe renewal of the dam November 3, but there were very
few brood fish subject to capture remaining in the lower strcam. From
November 9 to 19, something over 600,000 cggs were secured. These
were from a catch of 94 males and 170 females, 119 of the latter having
ripe spawn. IFreshets continued every month till J une, 15890, the
Lieight of the water reaching 15 feet in February., On December 2 the
wheel boats requiring to be dropped into an eddy for safety, the water
supply was obtained by means of the steam pump.

On December 14, 1889, 125,000 eggs were forwarded to New York
ﬁ)r shipment to France and Norway; on December 16, 100,000 to Fortj
Gaston Station; and on December 17, 355,000 to the California fish
commissioners at Sisson. Trom those retained, 24,000 fry were pro-
duced and liberated in McCloud River, 1,000 bein ¢ held till March, and
saccessfully nourished on corn-meal mush boiled with beef. The total
loss on the 1,709,000 eggs taken was 7 1,000, or about 4 per cent.

The early run of salinon yielded their eggs in water at about G0° F.,
the temperature descending as low as 502 on one day; the latc run
spawued in a temperature ranging from 450 to 500,

1890-91.

In cousequence of damages sustained from the high water of the

previous spring, it was again necessary to renew the obstructing dam
a,.ml accessories. Its rebuilding was commenced July 1, 1890, native
timbers, eut in May by the station employés, heing utilized.
' Everything was in readiness August 27, when the schools of spawn-
Ing salmon arrived. Between this date and September 23, 1890, 912
fish yielded 3,652,000 eggs. Of these, 50,000 were forwarded to 1. Chi-
zari, Gity of Mexico, and 2,838,000 to the California fish commissioners,
from September 24 to October 10, further shipments bein g discontinued
on the receipt of a message that their hatchery was filled. The remain-
151;{; gﬁgx were developed at Baird Station, the production of fry being

2,000,
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Seining tor the fish of the late rmn was commenced November 6,
1890. The continued 1ow wacer of the river, however, permitted unin-
terrupted fishing by cannery operators on the Sacramento River below,
and only o small number escaped their nets to reach the station. The
season of collecting terminated November 25, with the obtainment of
64 ripe females, which produced 263,000 eggs.  Of thesc eggs, 100,000
were forwarded December 31, via New York, toFrance, The remainder
were hatched at the station and produced 140,000 fry, which, with the
582,000 fry of the earlier hatehing, were liberated in McCloud River
and its tributary, the it River. The total loss of eggs at the station
was 205,000, or about Hper eent.  In releasing the 722,000 {1y the scine
skiff was used with much advantage, the cans Leing placed therein and
the fry put out in small numbers at various shallows in the river
occurring in a distance of about 5 miles,

Forr GAsTON STATION, (ALIFORNIA (CAltrs, W, . Doucnuerty, U. 8. ARMY, AND
Fraxk H. Epatunps, U. 8. ARMY, IN CHARGE).

In view of the wrgent and many requests received from citizens in
the regions of the Rocky Mountains and the Pacific coast to stock their
wabers with suitable food-tishes, and the diflicalties and cost attending
shipments from the castern stations of the Commission, the question of
locating fish-cultural stations on the military reservations of those
regions was considered, and Licut. Commander J. J. Brice, U. 8. Navy,
who was cmployed under detail from the Navy Department, was di-
rected to make a reconnaissance.  Upon his report and recomimenda-
tions the reservation at Fort Gaston, Huamboldt County, Cal., was
decided npon as offering the necessary requirements; and, in compli-
ance with the request of this oflice, the Seerctary of War, on October
16, 1888, gave instractions permitbing the use of a portion of the same
by the Fiskh Commission,  The organization of the station was intrusted
to Mr. Brice, who arrived at the place the latter part of November with
some of the equipment. The use of a building, 32 feet by 16 feet, into
which an abundant supply of pure, cold water was led by gravity,
was granted Ly the commandant ot the post, Capt. W, E. Dougherty,
U. 8. Army, who also nndertook the general charge of the conduct of
the station.  Mr, W. 1. Morgan, who was serving as fish-culturist at
one of the castern stations of the Commission, was assigned as foreman,
Capt. Dougherty remained-in charge of the work tili October 1, 1890,
when he was succeeded by Capt. F. H. Edmuands, U. 8, Army, who had
been placed in command of the post

(8973
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FORT GASTON STATION, CALIFORNIA (LIVINGSTON STONE AND W. E. DOUGHERTY,

"~ Storms were frequent and of severe character. In October 250,000 & CAPTAIN U. §. A., 18 CHARGE),

eggs were destroyed by high water, and in December the McCloud River
was swollen to a height of 174 feet, no mails being received during a
period of ten days. The current wheel, supplying the hatchery with
water, escaped damage, and at the end of the season was taken to pieces
and stored.

In the statement which follows it will be seen that 533,100 young
salmon were liberated at the station, these having been placed in the
McCloud River in December. Egg transfers to the California commis-
sion are shown by dates. '

This establishment was the first experiment in occupying a Govern-
ment reservation on the west coast. Privileges granted by the Interior
Department were continued, and the outlook for further good results is
favorable. The water supply is unlimited and of finest quality. The
building occupied combines hatchery and quarters for employees. Five
;. ponds are employed in holding brood fish and as nurseries.

On the abandonment of the reservation for military purposes, July
1, 1892, supervision passed from Capt. Frank H, Edmunds, U. 8. A., to
Livingston Stone, superintendent of the Baird establishment, McCloud
- River, Mr. Stone remaining in charge until J anuary, 1893. The Secre-
- tary of War was requested in December to permit Capt. William E.

Dougherty, U. 8. A., to resume supervision, and the request being
granted, operations for the remaining half year were under his
direction.

Fish brought over from the preceding fiscal year consisted of the fol-
lowing: Raiubow trout (brood fish), 300; rainbow trout (fry), 18,450,
Von Behr trout (fry), 24,856; brook trout (fry), 9,354,

In July 15,000 rainbow-trout fry were liberated in local streams. On
April 30, there were remaining on hand of Voo Behr trout 12,000, and
of brook trout 7,000. These were liberated in May, with the excep-
tion of 500 of the former and 400 of the latter, retained for brood stoclk.
Those liberated were placed in the Supply, Mill, and Tishtang creeks,
the number of Von Belir being 10,950, and the brook trout 6,193.

Quinnat salmon.—In August plans were inangurated for the capture
of adult salmon from the tributaries of Trinity River and from Red-
wood Creek, a dam and trap being constructed near the mouth of Mill
Creek, a tributary of Trinity River, about 4 miles from the station.
Traps were also constructed at Redwood and in Supply Creek, the lat-
ter being near the station. The limited amount of fishing on Redwood
Creek, as a result of the absence of canneries on that stream, rendered
it the most profitable source. Another trap in the vicinity, constructed
by Indians, also furnished adult fish.

Salmon in this region ascend the streams for laying eggs twice a

Date. Raun, ete. Number.

Oct. 9.cieeiiieaonans UMMM TUT. - e e ceitvsmnennceraacanonconnasaneoacanncaacenmnannaeann 300, 500
Nov.30 cenveenninnnnnn e 477,000

.| Fryliberated.
Losses, including 250,000 resulting from storm..................... 9186, 400

B 4 T R 3, 530, 000

Rainbow trout.—In Janunary preparations were made for the collec-
tion-of rainbow-trout eggs to be forwarded to Japan, and for that pur-
pose 10,000 were secured. These were transferred in five consignments
during March and April to Professor Sasaki, agricultural and commerce -
department, Tokyo, four shipments arriving in satisfactory condition.
In Japuary anew seine boat was built for future use in capturing adult
salmon. In Aprilasurvey was madelooking to a gravity supply of water .
from a neighboring stream, and after its completion the scheme was
considered practicable. In June work was commenced on the rack
across the McCloud River in preparation for next year’s supply of adult
fish, no salmon being permitted to asceud after June 30.

A collection of salmon eggs and fry, together with their natural ene-
mies and food, was prepared in aleohol and sent forward, to be included
in the exhibit at Chicago. The 7 a.m. air and water temperatures for
the year are shown below: '

Air Water. year, the first run occurring early in winter and the second late in

Month Moz Min 1 Mean. | 3ax.| Mim | Monn. spring. Eggs taken in the fall run amounted, by December 31, to

180,000, producing 117,000 fry for liberation in local waters February

b ) SR 1892 ............................ oa| 42| s1e0| el 52| s 23.  Captures of adult fish were made to a limited extent in January
g‘e‘;te;tber: - g 404 08| 860 52 52l and February, small.num‘tgers of eggs being taken.

%‘:,‘:?;’,,‘;{,;, o 2‘3 3 i1 0| 43| 48 In March and April 375,000 eggs: were transferred from the auxiliary

December. ... -...o...............00 1IN 58| 23| 3825 45| 38| €0 hatchery at Redwood to the station. Other consignments followed,

which, together with those from traps on tributaries of Trinity River,
furnished 540,000 fry for liberation in local streams in May and June.
Lieut. Commander J. J. Brice, U. S. N., in a report regarding the
establishment of additional stations at Government reservations on

1395
(1249%)

46 25§ 33.61 45 41 42,70
45 22 37.32 46 39 12.64
52 26| 40.51 48 43 45,12

65 40 | 51.35 51 46 48.7¢4
66 47 | 55.06 57 48 52.6
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the west coast, makes the following reference to the spawning habits
of salmon:

The conjunction of natural canses assisting salmon in all movements and in depos-
iting eggs is as interesting as beauntifnl. In the operation of spawning, from my
own observation, the salmon, on arriving at the place selocted, remain quiet until
recovered from the effects of the long journey from the sea, and for this purpose
they select a pool where there is protection or concealment, under driftwoed or over-
hanging bank. In pairs, male and female, they build nests, generally iu the swift
water on the Tipple above or below the pool, the male guarding it with great jeal-
ousy, fighting away all intruders. The pool scrves us a place of coucealment during
the day, the salmon spawning and making the nest at night or carly in the morning,
continuing during the day if the sky is overcast. The act of spawning may go on
at intervals for a week before all the eggs ave deposited. The construction of the
nest is commenced by digging an elongated hole up and down stream, the fish using
the snout and fins in mmkiong the excavation, throwing out sand aud gravel in
volumecs. The stones and gravel are earried by the current below the excavation,
forming a nest covering u space sometimes more than 6 feet in diameter, the small
particles of sand and dirt being carvied farther downstream. It seems strange that
a collection of stone aud pebbles should form a fish nest, yet nature has made it very
simple, and secured results in a matter-of-fact way. The egygs are deposited in the
lole by the female and impregnated by the male, the eggs clinging together ina
mass and to the bottow, thirty to fifty minutes, at the end of which time they
commence to separate. The gentle current sweeping throngh the trough-like hole
carries each egg out of the excavation as it becomes detached from the mass and on
to the nest of stones below, where it tumbles from one to avother until it drops into
one of the crevices, eventnally finding its way to the bottom of the pile or nest, and
there, lying securely bidden away, well protected from predatory fish, it finally
hatches, It takes from forty to sixty days for the eggs to hatch, the time depending
upon the temperature of water.  After hatching the fish remain in the nest about
twenty days, until the umbilical sac is exhausted, having duaring this time but one
instinet, to hide and burrow deeper in the nest.

Steelhead salmon.—At the first haul of the seine in October a steel-
head was caught, and subsequently 16 more were obtained from the
Indian dam in the viciuity. These were placed in a small pond and
held for the purpose of obtaining their eggs, but none was secured.

Rainbow trout.—In addition to the brood fish already on hand, 14
large specimens were obtained in October from a poud at the Indian
agency. The eggs from these in March and April were sufficient to
produce 100,000 fry, 20,000 of which were liberated in local waters in
May, the remainder being carried over into the next fiscal year.

The mean temperature of the air in March was 430 F. and of the
water 440, in April 44.5° and 44.1°. The snow-fall was so great that
on April 22 the snow was over 5 feet deep, hard packed, on the road
where it crosses the mountains. The fishes remaining on hand at end
of the fiscal year, June 30, 1893, are stated below:

Brood

Kind. 1893. 1892. Boh.

Brook bTOT . .o eunvcanserenanecrmsmamemaeasmsnsarsamameions ggg ........

Von Behr tront... ol B 50

Rainbhow trout. .. ! %
LT T R R LR LR LR LA AL A B
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CrackaMas STATION, OreEGoN (WaLbo F. Hussarb, SUPERINTENDENT).

Quinnat salmon eggs were obtained from the Clackamas and Sandy
: rivers, the latter stream Leiug a new ficld. Alcoholic collections of eggs
and fry were made and transmitted for the World’s Fair,

At the opening of the fiscal year the building of » rack across the
; Clackamas for arresting the ascent of spawning salmon was well under
. way,the structure being completed July 7. The former barrier used con-
sisted of two racks built on either side of an island, but this scason the
- stream was closed on one side, the trap being located opposite. In the
¢ latter part of June and throughout July a growth of green moss, never
before observed, was found on the bottom of the river, large quantities
floating down during a period of five or six weeks, banking against the
rack. Its removal required a great deal of labor. During the late
summer boats-were repaired and mwinor improvements made. In Sep-
» tember the trap which formed a part of the rack was put in bosition,
snitable inclosures built for holding the parent fish, and egg-collecting
- and hatching apparatus overhauled.

No salmon having appeared late in August, and it having been
. learned that they could not pass the sawmill dam at Gladstone, a tour
was made to this point in company with Governor Pennoyer, the exec-
utive of the State of Oregon, the examination proving that there were
no means of ascent. A fishway on this dam, owing to poor construc-
tion, was wholly ineffective. In compliance with Governor Pennoyer’s
request, the superintendent of the mill promised to erect a better fish-
way, but his promise was not fulfilled, and no fish would have passed
the dam but for freshets, two of which occurred in October.

The first eggs from the Clackamas trap were taken September 20, ¢ol-
lections being made each day thereafter nntil November 11, the number
obtained amounting to 3,265,000. The greatest number taken in a single
day was 132,000 on October 21; the smallest, 4,000 onn November 11.
Adult fish yielding eggs numbered 623. Male fish predominated, the
~ exact number not being recorded. About 80 per cent of the eggs were
_ obtained in October; 248,000 in September, 2,590,000 in October, and
- 427,000 in November.

Early in September two trips were made to the Sandy River, distant
- about 15 miles, a suitable location for a field station being fouud, both

for an obstructing rack and water supply for developing eggs. Prepa-
rations were made for receiving and holding eggs, hatching-troughs
being transported overland from the station. Water was obtained from
aspring brook by means of a small dam and a wooden flume 150 feet
. long. Acrosg the river a rack 175 feet long, with a trap below, was
constructed. Employees were quartered in tents, all preparations being
completed by September 20. The taking of eggs was commenced Octo-
ber G, continuing thirty days, collections amounting to 1,179,000 from
253 fish. Assoon as the eggs had developed sufficiently for eye-spots to
be distinctly seen they were trausferred to the station by wagon, in four
; loads, between November 17 and December 3, the losses sustained inci-




