XXIL—REPORT OF OPERATIONS DURING 1874 AT THE UNITED
STATES SALMON-HATCHING ESTABLISHMENT ON
THE M’ CLOUD RIVER, CALIFORNIA,

By L1VINGSTON STONE.

CHARLESTOWN, N. H., April 5, 1875.
Houn. SPENCER F. BAIRD :

I beg leave to report as follows: I arrived at San Francisco with the
secoud California aquarium-car ou the 12th day of June, 1874, with the
intention of resuming operations at the United States salmon-breeding
station on the McCloud River, California, as soon as possible. Congress,
bowever, did not pass the required appropriation for the purpose until
the latter part of June. As soon as notice of this appropriation reached
me, I proceeded to procure supplies, and on the morniug of the 4th
of July I left San Francisco, and arrived at the United States camp
on the McCloud River on the morning of July 5. The rest of our force
arrived on Tuesday, July 7. We then numbered nine white men in all:
J. G. Woodbury, San Francisco, Cal,, foreman; Richard D. Hubbard,
Charlestown, N. H., ussistant; E. C. Forbes, Clinton, Mass., assistant ;
Waldo F. Hubbard, Charlestown, N. II., assistant; Oliver A. Anderson,
Red Bluffy Cal,, assistant; Myron Green, Highgate, Vt., head fisherman;
E. Couklin, New York City, photograpber; Marshall L. Perrin, Grant-
ville, Mass., secretary; Livingston Stone, United States Fish- Commis-
sion, in charge.

Our force was occasionally increased by an additional man, but was not
diminished till the first shipment of eggs was forwarded east. I brought
up from San Francisco a Chinese cook, Al Sing by name, and employed
more or less Indians throughout the whole season, the largest number
working on any one day being fourteen. At the close of the last sea-
son, 1873, it became necessary to remove the hatching-troughs and water-
wheel to higher ground, to put them out of the way ot the winter fresh-
ets, which sometimes raisc the water fifteen feot above the summer
level. The dwelling-house, although not above high-water mark, was
firmly shored up with timbers. This we found standing and in good
order. Our first work was to erect tho hatching-tanks and replace the
wheel. This being done, we proceeded to build an addition to the dwell-
ing-house to accommodate the increased force of this year, and when
this was finished we went to work on the hatching-apparatus and the
fence across the river. The hatching-apparatus consisted of the troughs
used last year, with some additional oues, inn both of which were placed



438 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

hatching-trays for the reception of the eggs. The trays employed were
made of the nsual wire-netting coated with asphaltum. At first, we
employed trays ten iuches wide by twenty inches in length, and very
shallow, placing three tiers one above the other in each compartment
of troughs. As the number of eggs inereased, the woving of the trays
every day for the purpose of iuspecting the eggs became 2 great annoy-
ance, and in place of the shallow trays we substituted deeper ones for
the remainder of the eggs. The deeper trays auswered their purpose
to perfection. The water, entering from the bottom and finding its exit
from above the eggs, necessarily permeated all of them continually, It
also kept the eggs to a certain degree suspended in the water, so that the
underlying tiers were partly relieved of the weight of those above them.
At first, we placed the eggs in these trays eight layers deep; but as the
Season progressed, the deep trays worked so well that the layers were
increased to twelve, and, as far as could be learned, without detriment
to the eggs.

I am free to suy that this combination of deep wire-netting trays with
the Williamson plan of hatching-troughs is the best apparatus for ma-
turing salmon-eggs for shipment that I have yet seen. It is simple,
compact, and effective. By means of it, we hatched eighteen thousand
eggs to the superficial foot of hatching-tronghs without the least diffi-
culty ; so that in one length of our hatching-troughs, or eighty feet, we
matured oune million and a half of salmon-eggs.

The feuce across the river, to which allusion has been made, was a
peculiar feature of this year’s operations. Last year, we depended
wholly on the seine for securing parent fish. The largest number which
could be secured in this way being inadequate to the supply of eggs
which was desired this year, I adopted the method of buildin £ a salmon-
proof fence and bridge across the MeCloud River. This had & double
effect. It enabled us to capture the salmon in the corrals, or traps, con-
nected with the bridge, and also to stop all the salmon from ascending
the river, in consequence of which vast numbers acecumulated in the
holes just below the bridge. .

With the time and men at my command, the construction of the bridge
and dam was an undertaking of no small magnitude. The point selected
for the purpose was just below the hatching-tents, where the river be-
gins to break over a series of rapids. It was necessary to do the worlk
here, or at some similar place, in order to avoid the deep holes and irreg-
ularities of the river-bed, which prevailed everywhere in the channel.
This necessity, however, involved the disadvantage of having very swift
water to work in—so swift, indeed, that a boat could not be held for a
moment along the whole line of the bridge without being made fast to
the shore. This disadvantage was the more serious because the snow-
water which forms the river is so cold that the men working in it, as
they were obliged to, a great deal of the time ap to their waists and
often up to their necks, could not endure it long without severe suffer-
ing. Fortunately,1had with me a force of loyal and resolute men, who
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were daunted at nothing, and through their courage and resolution these
aud all other obstacles were overcome. The space to be bridged over
" was one hundred and five feet,or, with the corral-extension,one hundred
and fifty feet. The line was made across the river at nearly right
angles with the current. The water was from four to eight feet deep
and rupning with tremeundous force. Theriver-bed was of loose, detached
rocks, varying from a pound to half a ton in weight. We began
the work by felling logs in the woods, cutting them into twelve.
feet lengths, and hewing off the ends square. Threo of these
lengths were then laid together horizoutally and in the form of a
triangle, and the ends firmly pinned togetber with wooden pins.
Another similar triangle was then made and rested on the first, then
another, aud so on till the structure reached the required height
to support the bridge at a suitable distance above the surface of
the water. When this was finished, the men waded out with it, with
'great labor, to itsplace in the river, with one angle up stream, of course,
and fastened it there with cables till it was banked np with rocks, and
the hollow space mside was also filled with rocks. When it was done,
we Lad a solid stene pier, resting on the bottom of the river, which the.
current was unatle to move. Anotber similar pier was then built and
placed, and then another and another, at suitable intervals, till the other
side was reached The tops of the piers were then connected with logs,
hewed square, a1d pinned to the piers with strong, wooden pins. This
completed the bridge. When it is remembered that we had neither
horses nor derrcks, bnt relied entirely on our physical strength to do all
the work, it will be seen that it was no trifling undertaking. Nothing
was yet accomplished, however, in arresting the passage of the salmon,
as the space below the bridge was, of course, except at the piers, en-
tirely open to them. It, therefore, now remauined to dam the rapid and
powerful 2urrent, so that the salmon could not pass. After some delib-
eration, itwas decided to make this dam of poles, about two inches in
diameter, slaced perpeudicularly in the river, with the upper ends rest-
ing on theside of the bridge, and the lower ends against the bottom of
the river. To facilitate the work of placing the poles, we concluded to
make a regilar fence of them, laying poles side by side, about oue inch
and a balfapart, and inserting both ends of each pole into a strong
cross-piece of hewed timber, running at right angles with the poles.
Tlus having been decided on, the next thing was to got the poles. We
required a tiousand. The nearest that could Le found in any quantity
were in a prest four miles off, over a rough mountain-trail. I imme-
diately fittel out an expedition, with axes, blankets, and provisions for
four days. The thermometer was rangiug at that time between 100°
and 110° in he shade. In the sun, it was hot enough to cook eggs. This
made the wrk of lumbering rather severe; but at the end of the four
days the exedition returned, having procured several hundred poles,
These the packed on their shoulders to tho nearest point on the stage-
road, whene they were brought to camp by the mule-teams returning
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from Oregon. I continued sending to this spot for poles until they re-
ported the stock exhausted. We then scoured the woods in the imme-
diate neighborhood of the camnp, and gathered in all the scattering oncs
that could Le found till these were gone. There were still many more
needed, which were obtained from various quarters, and packed into
camp on the shoulders of the men employed.

The poles having been secured, the fence forming the dam was con-
structed on shore in sections, which, when completed, were taken to the
bridge, and dropped into the water at an angle of perhaps thirty degrees
with the perpendicular of the bridge. The upper side of each section
being now firmly spiked to the timbers of the bridge, the current, strik-
ing it at the angle mentioned, forced the bottom of the fence very
tightly against the river-bed. All the sections being thus placed, rocks
were then piled up around the bottom of the fence and thrust into any
crevices which the salmon might get through, and, this work having
been extended entirely across the river, the bridge and dam were ren-é
dered complete.

The next thing was to build the corrals, These were constructed on
the plan of the dam, Two of them, one opening into the other, formed
an inclosure of about 50 by 20 feet. They were luilt on the east
side of the river, and communicated, by a mouse-trap gate or opening,
with the main stream, so that the salmon could run up into the corral,
but could not return, The other corral was construcied on the same
plan, about the middle of the river. As an illustraion of the work
performed on the bridge, I will say that two thousand 2-inch auger-
holes were bored under the scorching sun, and no less than two hundred
tons of rocks were used in the construction of the dam and corrals, all
of which were taken, one by one, and put in their place by band.

About four o'clock in the afternoon, a few days after the passage
of the salmon was obstructed, and before the corrals were made, it was
announced that the salinon were making their first assault upon the
dam. Tho whole camp collected on the bridge to witness tie attack.
It was a sight never to be forgotten. Tor several rods belowthe bridge
the salmon formed one black, writhing mass of life. Piled tcgether one
above another, they charged in solid columns against the iridge and
dam, which trembled and shook continually under their Uows. Not
daunted Ly their repeated failures, they led attack after a¢tack upon
the fence, one column succeeding as another fell back. LEnouraged by
their numbers, and urged on by their irrepressible instinct, tiey entirely
disregarded the observers on the bridge, and struggled ai their very
best to pass the unwonted obstruction. Tinding the fence mpassable,
many fell back a little and tried to jump the bridge. Thisseveral suc-
ceeded in doing, sometimes violently striking the men on t.e bridge in
their leaps, and sometimes actually jumping between their tet.

For au hour and a half this fierce assault continued when, ex-
hausted by their efforts and discouraged by many failurs, they fell
back to the deep hole just below the rapids, arrested, for tk first time
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since the McCloud formed its chanuel, in their progress up the river.
The Indians, whio were watching their movements, were wild with excite-
ment over this scene, which, even after a residence of centuries on the
river, was uew to them, and they begged for permission to spear the
sahmon. This, however, I did not give, as I felt obliged to save all the
fish for their spawn.

The bridge and dam were completed, and the river rendered impas-
sable to the salmon, on the 10th of August. From that time to the
beginniug of the spawning-season, all hands were busy about the prepa-
rations for taking and hatching the spawn, which were barely ready
when it was announced that the first ripe salmon had been taken. This
was the 26th day of August. From this time to the end of September,
all hands were kept busy in gathering and taking care of the eggs and
extendiug the preparations for receiving them.

From the end of September till the 18th of October, there was no
work doue in taking spawn, but the time was occupied in caring for
what had been taken, and shipping the eggs to their eastern destinations.

Table of consignments of salmon-eggs, according to order of shipments.
1874.
FIRST SHIPMENT.

Sept. 25. Sent by Wells-Fargo’s Express, in charge of Mr. E.
Couklin, to—

- A. P. Rockwood, Salt Lake City, Utah-....... 160, 000
B. F. Shaw, Anamosa, Towa...... ... —coeonen - 150, 000
David Day, Saint Panl, Minn. ............... 150, 000
George H. Jerome, Niles, Mich.........oc..0. 300, 000
W. A. Newell, for New Zealand .......ceoennn 25, 000

770,000
SECOND SHIPMENT.
Oct. 6. Sent by oxpress, in charge of Mr. I. C. Forbes, to—

George H, Jerome, Niles, Mich..............., 300, 600
Seth Green, Rochester, No Y ..o coeevn oo 150, 000
B. I'. Shaw, Anamosa, Iowa -....... ... 0 150, 000

David Day, Saint Paul, Minu., forward to Seth
Green, Rochester, N. Y...c.oo oL, 125, 000
725, VL0

TIIRD SHIPMENT.
Oct. 9. Sent by express, without an attendant, to—

W. W, Clark, Michigan...... ... ..ocoeenees 150, 000
George . Jerome, Niles, Mich........enveeee 150, 000
A. Palmer, Boscobel, Wis. ..., ... caneeeeens 80, 000
Seth Green, Rochester, N. Y.......... ceaenras 150, 000

530, 000
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FOURTH SHIPMENT.

Oct. 11. Sent by expresy, in charge of Mr. Clinton Johnson,

to—
R. G. Pike, Middletown,Conn...... .......... 150, 000
Mrs. J. H. Slack, Bloomsbury, N.J............ 225, 000
James Duffy, Marietta, Pa .................. 150,000
Alexander Kent, Baltimore, Md.............. 225, 000
%50, 600

FIFTH SHOIPMENT.

Oct. 13. Sent by express, in charge of Mr. M. L. Perrin, to—

R. G. Pike, Middletown, Conn.....c.......... 150, 000
James Duaffy, Marietta, Pa................... 150, 000
Alexander Kent, Baltimore, Md.............. 150, 000
J. B. Thompson, New Hope, Pa.............. ¢ 150, 000
Alfred A. Reed, Providence, R. I.........._.. 100, 000
Samuel Wilmot, Newcastle, Ontario, Canada... 25, 000

H. H. Thomas, Randolph, Cattarangus County,
N. Y., afterward forwarded to Seth Green... 25, 000
750, 000

SIXTH SHIPMENT. )
Oct. 18. Sent by express, without an attendart, to—
L. M. Stillwell, Bangor,Me .................. 150, 000
L. A. Bracket, Winchester, Mass........._... 200, 000
Seth Green, Rochester; N, Y................. 150, 000
William H. Cushman, Georgetown, Col......_. 25, 000
Jos. E. Andrews, Rockford, Ill............... 50, 000
W. B. Robertson, Lynchburgh, Va............ 50, 000
) 625, 000
SUMMARY,
First shipment. ... ..oceeeevaenaeceraeananen -a PO 775, 000
Second shipment «....ooeooiirinaiiiniia oL, PR 725, 000
Third shipment............eoveennen.. eeetareaiee e 530, 000
Fourth shipment.................. fetesisanane e e 750, 000
Fifth shipment. ... .. ... .o .. .. ol e 750, 000
Sixth shipment ... ... .. oL LLai.. e 625, 000
Total...... et teeteaaaeiee emeece mmaeiaiearaan 4, 155, 000
Distribution of the eggs.

A. P. Rockwood, Salt Lake City, Utah............. eeaees 150, 000
B. F. Shaw, Apamosa, Iowa..........coeeivi it o, 300, 000
David Day, Saint Paul, Minn. .. .cooc.viiieinian cunn ... 150, 000

George H. Jerome, Niles, Mich......... ...... ... ....... 760, 000
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Seth Green, Rochester, N. Y... ... o . iiiiiiioainnans 575, 000
R. G. Pike, Middletown, Conni.covueinininniiiaiannnnn 300, 000
James Dufty, Marvietta, Pa..........oooooetn . 300, 000
Alexander Kent, Baltimore, M. ... ... ... coiiianns. 375, 010
J. B. Thompson, New Hope, Penn............ eeeeenenann 150, 000
Alfred A. Reed, Providence, R, I............ et e 100, 000
Samuel Wilmot, Newcastle, Ontario, Canada.............. 25, 000
H. H. Thomas, Randolpbh, N, Y......... i etateereeaaaaan 25, 000
E. M. Stillwell, Bangor, Me...........oiiiiiimiiiaennas 150, 060
E. A. Bracket, Winchester, Mass....c....caceeuenne.n. . 200,000
W. H. Cushman, Georgetown, Col...........cocvivanains 25, 000
J. E. Andrews, Rockford, IIl ......... ... .oooiiiiaianenan 50, 000
W. B. Robertson, Lynchburgh, Va...... .. ..o cveaaies 50, 000
W. W. Clark, Niles, Mich...coeevniormaioiiianiiencaanns 150, 000
A. Palmer, Boscobel, Minn......cooooeiiiiiiiiiinenne 80, 0600
Mrs. . H. Slack . oo i it ettt tniieeeiaaasena 225, 000
W. A, Newell, for New Zealand..... ... ...c.ooiiieiannes 25, 000

Total number of eggs sent out of Californin.........- 4,155, 000
Hatched and placed in the McCloud River, California... ... 850, 000
Total number of impregnated eggstaken.....cocovuevonnes 5,003, 000
Not impregnated, and lost from other causes.............. 747,500

Total number of eggs taken.........oeeeeeeieaenees 5,752,500

From the 18th of October till the camp was closed up, November 30,
the time was taken up with hatching the eggs that were left, amounting
to 850,000, and placing them in the McCloud River; in consideration of
which, the California commissioners of fisheries contributed a thousand
dollars toward the expenses of the campaign.

COST OF THE EGGS.

Tt is so difficult to separate the expenses of shipping the eggs from
the general expenses of the season that the exact cost of the eggs when
ready for consignment can ouly be approximated. The expenses of this
season’s operations were very much augmented by the addition of per-
manent improvements, as, for instance, a large tent and several hundred
hatching-trays. These improvements ran up the expense of procuring
the eggs this season to about $9,000, including the cost-of hatching the
eggs for the Sacramento, for which the California commissioners paid
$1,000. There were five million impregnated eggs obtained, which
malkes the cost per thousand at the McCloud River, $1.80.

CAMP-BUILDINGS, ETOQ.

The general plan of the camp this year was the same as that of last,
with some improvements and extensions added. The poiut lowest down
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on the river that we occupied was, as before, the lower fishing-ground.
Here was the main fishery; the other, from its coming above the dam,
being practically abandoned. There were here two or three corrals for
salmon, and two or three little wooden structures forming a rude camp
for the fishermen. Some distance above this point, and about a hun-
dred yards from the house, were the bridge and upper corrals. The
main corrals were on the opposite side of the river, and extended about
50 feet down to the farther end of the bridge. The bridge reached 106
feet across the river to the wheel which raised the water for the hatch-
ing-works. A flume connected the wheel with the filtering-tanks at the
upper eud of the hatching-tents. Next came the distributing-spout, and
then the hatching-apparatus proper, which extended 80 feet farther to
the end of the hatching-tents. Just at this point was a fishing-ground
for trout and ¢ Wyedar deckets;” and a little farther up the stream was
a set of hatching-boxes, with wire sides and bottom, floating horizon-
tally in the current. Only a few steps farther up the river came the
bouse in which we lived. Behind was the United States flag on a 50-
feet flag-staff, and a little farther onl two smaller tents and a brush-camp.
About ten rods up the river from this point was an inclosure, or pound,
in which the young salmon for the State of California were put before
they were old enoungh to wholly shift for themselves. This terminated
our series of works in this direction.

It will be seen by comparison with last year’s report, that the ar-
rangewent of the camp was similar to that of 1873; the river-corrals
and bridge beiug new, however, as has been mentioned. The batching-
troughs were also extended 40 feet farther in length, involving the use
of an additional tent 40 feet by 30 feet. This made the hatching-tents
this yecar 100 feet long. The addition to the dwelling-house nearly
doubled its size, making it 28 feet by 26 feet, and giving us three new
rooms, one of which was émployed for a bed-room, one for a store-room,
and onc for the pbotographer’s use. The brush.camp north of the
dwelling-house was quite a valuable-addition of this year. It was very
rudely bailt, after the fashion of the aborigines, but it was located in a
shady spot, at the water’s edge, and proved to be an extremely conven-
ient place to transfer my office to during the warmer portions of the day,
when my room tn the house often became intolerably hot, The only
other new feature at the station this year were tho inclosures, or pounds,
for receiving the young salmon intended for the McCloud River. These
were built of rocks and covered with brush, and when the salmon were
approaching the .period of the absorption of the yolk-sac, they were
transferred from the hatching-troughs to these corrals, where they had
ample space to move about. :

THE HATCHING-APPARATUS.

This was on a much lorger scale as well as on a different plan from
that of lust year. The wheel and flume were the same, but owing to -
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the greater pressure of water against the wheel caused by the erection
of the dam, it raised three or four times as much water, or about twenty
thousand gallons an hour. If necessary, the wheel could be made
to pump up enough water to hatch a hundred million salmon-
eggs. The filtering-tanks consisted this year of two tanks brought out
in the second California aguarium-car, They were splendid tanks,
made of eastern pine, iron-bound, and holding a thousand gallons each,
The hatching-troughs thig year were all made on the Williamson plan,
which obliges the water to run from the bottom to the top of each com-
partment, as seen in the diagram. There were eight rows of hatehiug-
trouglhs this year, each eighty feet long. In some of the troughs, the
shallow trays were used three deep, with one layer of eggs in each tray.
In others, one deep tray was substituted for the three tiers of shallow
trays, and the eggs placed eight or ten layers deep instcad of one.  This
new application of the Williamson troughs was suggested by y fore-
man, Mr. Woodbury, and is, I believe, the best and simplest method
yet discovered for maturing salmon-eggs for shipment. DBy means of it,
we could mature forty thousand eggs in each compartment, a quarter of
a million in each trough, and one million and a quarter in each line of
troughs. As there were eight lines of troughs laid down, our hatehing-
capacity this year was just ten millions ; but it can be increased indefi-
nitely. All the troughs were excluded from the light by covers formed
by stretehing black cloth over slight wooden frames. All the troughs,
trays, covers, as well as the wheel, bridge, dam, and everything else
-about the place, were made by ourselves on the spot.

THE FISH AND THE FISHING.

Tho upper fishing-ground, being above the dam, was practically aban-
doned this year, and almost all the seining was done at the lower
ground, where the fishing was good enough to satisfy any one. When
the salmon had made an unsuccessful assault upon the dam, they fell
back into the hole at the foot of the rapids, which formmed the lower
fishing-ground. Here they were practically in as secure confinement as
if they had been caught and placed in a pound; for the dam prevented
them from going up the streamm, and their irrepressible instinet to ascend
the river prevented them from going down. Every foot of this hole was
swept by the seine. No better corral or inclosure for confining the fish
could be constructed. Here they had their natural habitat and sur-
roundings, the whole volume of the McCloud River for a water-supply,
and nothing whatever to prevent them from keeping healthy and in
first-rate coudition, It was the best possible kind of a pound for them.
Last year, they lashed themselves to pieces, trying to escape from the
artificial pens. This year, they kept as fresh and well as could be
wished., They accumulated in this hole by thousands. When any were
wanted, it was only necessary to extend the net around them and haul
them in. Once or twice no less than fifteen thousand pounds of salmon






