XXI.—THE REPORT OF OPERATIONS AT THE UNITED STATES
SALMON-BREEDING STATION ON THE McCLOUD RIVER, CALI-
FORNIA, DURING THE SEASON OF 1881.

By LIVINGSTON STONI.

IIon. SPENCER I, BAIRD:
Siz: I beg leave to report as follows: When my last report closed in

October, 1880, 2,000,000 salmon eggs had been left in the MceCloud River
hatching-house to be batched by the State of California for the Sacra
mento River and its tributaries. These were successfully hatched and
placed in the McCloud River before Christmas, when all work at this
station was discontinued for the season.

Up to this time the rainfall had not been unusually large. Indced,
there had been more than the customary number of fair days until the
18th of December, when it began to rain and continued to rain e¢leven
daysin succession, the river rising on the 25th 8 feet and 2 inches above
its summer level. This was nothing extraordinary, however, and no
fears or even misgivings were entertained of any disaster from flood to
the fishery buildings, they being built from 18 to 19 feet above the river.
There was a dense fog over the McCloud River the last two days of De-
cember, but no rain, and when the new year opened the river had fallen
back to witbin a foot and a half of its usual level.

The month of January, however, was attended by a rainfall wholly
unprecedented in Northern California since its settlement by white mon.*

Forty-seven inches of water fell at Shasta during this month, and in
the mountains where the fishery is sitnated the fall must have been
much greater. On the 27th of January the McCloud had risen 123 feet,
but the water had been higher than that in previous years, and still no
one supposed that the buildings were in danger. Again the river fell,
but this time the fall was succeeded by the greatest rise of water ever
known in this river before, eitber by white men or Indians now living.
During the first days of February the rain poured down in torrents.
It is said by those who saw it that it did not fall as rain usually falls,
but it fell as if thousands of tons of water were dropped in a body from
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the sky at once. Mr. J. B. Campbell relates that near his house, in 2
cajion which is dry in sammer, the water in not many minutes becamo
30 feet deep, and the violence of the current was so great that trees a
hundred feet long were swept down, trunk, branches and all, into the
river. On the 2d of February the McCloud River began to rise at the
rate of a foot an hour. By 9 oclock in the evening it was 16 feet
and 8 inches above its ordinary level. This was within 4 inches of the
danger-mark, and two young men who were at the fishery, Richard D.
Hubbard and Oscar Fritze, nade an attewpt, at the risk of their lives,
to save some of the most valuable movable property in the buildings.
With great courage and determination they waded through the fierce
current, in the blinding rain and pitchy darkness, and rescued many val-
uable things, but the water around the house was then up %o their
shoulders and the unequal struggle could not be long maintained.
These young men are, however, entitled to great credit for succeeding
in rescuing what they did from the flood on that frightful night.

The water was soon a foot above the danger-mark, and the buildings
began to rock and totter as if nearly ready to tall. There was now no
hope of saving them or anything in them. At half-past two in the
morning of the 3d of February, they toppled over with a great crash
and were siezed by the resistless current and hurried down the river.

When the day dawned nothing was to be seen of the main structures
which composed the United States salmon-breeding station on the Mc-
Cloud River. The mess-house, where the workmen had eaten and slept
for nine successive seasons, and which contained the original cabin, 12
feet by 14 feet, where the pioneers of the United States Fish Cominis-
sion on this coast lived during the first season of 1872; the hatching-
house, which, with the tents that preceded it, had turned out 70,000,000
salmon eggs, the distribution of which had reached from New Zealand
to St. Petersburg; the large dwelling-house, to which improvements and
conveniences had been added each year for five years—these were all
gone, every vestige of them, and nothing was to be seen in the direction
where they stood except the wreck of the faithful wheel which through
summer’s sun and winter’s rain had poured 100,000,000 gallons of water
over the salmon eggs in the hatchery, and which now lay dismantled
and ruined upon the flat-boats which had supported it, and which werée
kept from escaping by two wire cables made fast to the river bank.
The river continued to rise the next forenoon until it reached a maxi-
mum height of 26 feet and 8 inches above its summer level. This, of
course, i8 not a very extraordinary rise for a slow-moving river, but
when it is remembered that the McCloud is at low water a succession
of cascades and rapids, having an average fall of 40 feet to the mile,
it will be seen at once what a vast volume of water must have beent
poured into this rapid river in a very short time, and with what velocity
it mnst have come to have raised the river 26 feet when its natural falt
was sweeping it out of the cafion so swiftly.
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Those who saw this mighty volume of water at it highest point, rush-
ing through its mountain cafion with such speed, say that it was ap-
palling, while the roar of the torrent was so deafening that persons
standing side by side on the bank could not hear each other when
talking in an ordinary tone of voice.

It wust be over two centuries since the McCloud River rose, if ever,
as high as it did last winter. There is very good evidence of this on
the very spot where the fishery was located, for just behind the mess-
house, and exactly under where the fishery flag floats with a good south
breeze, is an Indian grave-yard, whoro the venerable chiefs of the
McCloud have been taken for baurial for at least two hundred years,
and there is no knowing how much longer. One-third of this grave
yard was swept away by the high water last winter, and the ground
below was strewn with dead men’s bones.

Now, the fact that the Indians have been in the habit of burying their
dead in this spot for two centuries proves that the river has never risen
to the height of last winter’s rise within that time, for nothing could
induce Indians to bury their fathers where they thought there was the
least danger of the sacred bones being disturbed by floods.

When the waters subsided, it became apparent what a clean sweep
the river had made. Here and there the stumps of a few posts, broken
off and worn down nearly to the ground by the driftwood rubbing over
them, formed the only vestiges whatever to indicato that anything had
ever existed there but the clean rocky bar that the falling water had
left.

The inventory showed that over $4,000 worth of hatching apparatus,
house furniture, tools, and other articles were lost or destroyed by the
flood, besides the buildings themselves. The whole loss could not have
been less than $15,000.*

At the time of the disaster all communication with the outside world
was shut off by the high water in the rivers. On the 6th of February,
Mr. Myron Green succeeded with great difficulty in taking a telegram
from the trout ponds to Redding, a distance of 25 miles. Mr. Green was
three days in accomplishing the journey, and in several instances swan
the intervening creeks, carrying his clothes on his head. As soon as
the news reached Professor Baird he telegraphed to Hon. B. B. Red-
ding, of San Francisco, to telegraph Senator Booth, at Washington, to
obtain an appropriation for rebuilding the fishery. It was now almost
at the close of the Congressional session, but Senator Booth succeeded
in securing an appropriation of $10,000, to be expended under the dirce-
tion of Professor Baird in restoring the buildings and property destroyed
by the flood. As soon a8 this appropriation was made Professor Baird
gave me instructions to proceed at an early date to the McOloud River
and enter at once upon the work of restoring the fishery.

~ An nccount of the effects of the high water at the United States trout pouds, 4
miles farther up the McCloud River, will be found in the report of oporations at that
point.
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In pursuance of these instructions I arrived at the fishery on the 19th
-of May, having previously arranged to have 30,000 feet of lumber deliv-
ered on the premises before my arrival. I immediately engaged work-
men and ordered material, and on Monday morning, May 23, the work
-of rebuilding was under full headway, with a force of upwards of twenty
white men and about a dozen Indians. There being no building of any
magnitude left, we lived in tents until the mess-house was finished, one
large tent, GO feet by 30 feet, divided Ly a partition into two compart-
ments, serving for a sleeping-room and dining-room for the workmen.

We encountered one serious difficulty at the very cutset in putting
up the new buildings. When we first built here it was supposed that
the flat or nearly flat land lying 12 or 15 feet above the level of the river
was safe from high water, and we accordingly erected our buildings
there, protecting them from a possible rise of 3 or 4 feet more by a very
ponderous breakwater. As the water last winter rose to the almost in-
«credible height of 26 feet above the river’s natural level, we were only
Jeft the alternative of putting the buildings on the hill-tops or on the
Lill-sides. The first being out of the question, of course we were driven
Dby necessity to build on the hill-sides. This involved a great deal of
grading, which in turn necessitated very laborious digging and exca-
vating, sometimes even into the solid rock. It was a long, slow, and
expensive work. It was a provoking paradox that here where land was
as free as air and almost as boundless, it should cost, as it did in sowme
instances, 1,000 an acre. It seemed at first as if we should never get
through digging, but after the foundations were all laid the work went
on rapidly, and progressed without any drawbacks, except a lack of
means, until everything was done. The lack of means resulted from an
attempt to accomplish with 810,000 what could not be done for less than
815,000, but it was work which could not be done by halves, and I con-
cluded to go on and finish the work and trust to subsequent action of
‘Congress for indemnification. .

On the 1st of September we had on the fishery grounds a mess-house,
hatching-house, and stable. We had also built a bridge 150 feet long
-across the river, and had added to it as usnal a firmly built fence or
rack that allowed the water to pass down but prevented the salmon
from going up the river.

The mess-housc is 2 well-built and nicely painted two-story house, 40
feet by 25 feet, containing a kitchen, pantry, store-roowm, dining-room,
and men’s room on the lower floor, with three large sleeping apartments
on the second floor. Tt is well. supplied with running water from a
spring on the bill behind the house, so that there is always a full tanlk
of fresh cold water in the kitchen, another tank on the second floor to
be used in case of fire, and another on the porch where the men wash.
This abundant supply of cold water in this very hot climate is a great
convenience, not to say luxury. The mess-house rests on bed-rock, well
up above high-water mark, and is perfectly safe from any future floods-
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The stable is a well-built, substantial two-story building, 40 feet Ly 20
feet, with accommodations for four horses. It has two commodious
store-rooms and a loft. On the north side, where it is protected from
the sun in summer and the storms in winter, a shed is built joining the
barn.

The hatching house is a large, handsome, painted building 80 feet long
and 30 feet wide. It stands well above the danger mark of high water,
and is provided with forty hatching troughs, cach 16 feet long, furnished
with seven hatching baskets, each 2 feet long, making two hundred
hatching baskets in all. These baskets will carry 35,000 salmon eggs
each, giving a total hatching capacity to the whole house in round num-
bers of 10,000,000 salmon eggs.

The hatching-house is provided with nine windows on cach side, one
window in each gable end, and five sky-lights on the roof, all of which
combined furnish a good supply of light even on the dark, rainy days in
the fall when the salmon are being hatched for the restocking of the
tributaries of the Sacramento. On the east end of the house is a large
shed built for the purpose of furnishing room and shelter while packing
the eggs intended for distribution. The water supply for hatching the
cggs is lifted to the house by a current-wheel in the river. This wheel
is a fine piece of workmanship, and a credit to the builders. It is 32
feet in diameter, is furnished with thirty-two arms and thirty-two pad-
dles, and revolves on a shaft 18 inches in diameter. Tt rests on two
very substantially built boats, each 36 feet long and 8 feet wide. On
these there rests, sustained on suitable supports, the current-wheel.
The boats and wheel are placed at a point in the river where the carrent
has the greatest veloeity, which gives the wheel a lifting capacity of
24,000 gallons an hour.

In addition to the structures already mentioued, there was the post-
office building, which was washed off its original foundation and some-
what injured by the high water, but which bhad been replaced, raised
higher, and somewhat enlarged. This is now used as a dwelling-house.
A small store-house which survived the flood, and the spawning-house
for taking the eggs, complete the list of buildings at the McCloud River
salmon fishery as it is now restored.

As may be supposed, some of the metheds of work employed here are
of a primitive character. To illustrate this, allow me to trace the boat
gunwales through their various stages of progress till they were framed
into the boats.

The boats’ gunwales were to be 36 feet long and 29 inches wide. 1t
was therefore neccessary to find a tree which would furnish a stick of
good timber 37 feet long and 30 inches wide; and we hoped at first to
find a tree from which eould be cut a rectangular joist 30 inches by 24
inches, and 37 feet in length. The work of getting out the gunwales
began, therefore, with finding the tree. With this object in view, Mr.
Campbell spent three or four days in the hills hunting for a suitablo



1068 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [6]

tree, but could not find one within four miles of the fishery. He did
find, however, a tree which would furnish a stick of timber of the re-
quired length and width and 12 inches in depth. This being the largest
treec that could be discovered within a reasonable distance, it was cut
down. Then four men spent three days scoring and bewing the log to
get it reduced to the proper dimensions and shape to be sawed into two
gunwales. When this was done a saw-pit was made and the timber was
hoisted on the pit. Then two men spent nearly two days sawing it in
two, lengthwise, with a whip-saw, one sawyer standing under the log
and one above it. We now had in the rough two solid plank gnnwales
of the required length, width, and depth. As they lay on the saw-pit
they weighed nearly a ton apiece, and were too heavy for even ten men
to move any distance, so we forded the river with a pair of horses and
drew the planks down the hill-side to the river. From here they were
floated down the stream and across the river to the landing nearest the
point where the boats were to be bailt. From here they were drawn
by horses again to the ¢ship-yard,” as we called it. Then after consid-
erable hewing and finishing they were framed into the boats, making
two very solid and satisfactory gunwales. After these were got in, the
same process was repeated with another tree with the same results,
trom which we obtained two more gunwales for the other boat. I men-
tion these details to show that we have something more to do here when
wo want a thing of this sort than to go to the lumber yard and order it.

In the four gunwale planks just described there were 1,600 feet of
lumber. But this was not all the work of this kind that we had to do,
for before the season was over we got out from the woods over 20,000
feet of square timber.

The hatching house and the wheel, and the flume for carrying the
water from the wheel to the house, were no sooner completed than the
salmon began to spawn. This was in the last week of August. The
tirst ripe salmon, indeed, was canght August 25.

This reminds me that I must mention the work that had to be done
on the seining ground, a large nearly circular basin in the river, where
we draw the seine for capturing parent salmon. When we left off fish-
ing last fall the ground over which we drew the seine was smooth and
safe for seining. When we examined it this spring, after the floods, it
was found to have been plowed through and through by the violence of
the current. Such deep cuts had been made through the former bed of
the river that both bowlders and sharp points of bed rock, before
entirely covered, now projected 8 or 10 feet above the general level of
the river bed, and made it wholly impossible, of course, to draw the
seine over them. Our attempts to draw the seine hefore repairing the
ground resulted in getting snagged the first few times and finally tear-
ing the net entirely in two.

The restoring of the seining gronnd being absolutely necessary, wo
went to work at it as soon as the mess building was completed and the
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workmen had a house to eat and sleep in. We began with carefully
examining the gronnd by going over it with & boat, and by feeling of
the bottom of the river with long poles. After finding out in this way
where both the depressions and projections were, we went to work with
giant powder and blasted for two or three days till we had broken up
and leveled down to a great extent the projecting ledges and bowlders.
We then took one of our large flat boats or scows and ran it out over
o be filled up, and, bridging over the space between the boat
we set a force of a dozen Indians or so at work on a soft

The Indians with picks and shovels cut down the
th wheelbarrows carried the earth and gravel out to
d them into the holes where the earth was needed
his work was carried on until all the depres-
d were filled up, and the tops of the broken

After this was done a few hauls of the net
and the seining ground was as good or

the places t
and the shore,
bank on the shore.
bank, and then Wi
the scow and dumpe
in the seining ground. T
sions on the seining groun
rocks wholly covered over.
stnoothed the whole place over,
better than before.
Before proceeding
to say that a strange
salmon of the river abou
observing dead salmon ¢
the river. Dead salmon

further with the taking ot the salmon eggs, I ought
and fatal disease made its appearance among the
t the 25th of June. We first discovered it from
ollecting in tho eddies, and others floating down
during and after the spawning season are
common enough in the river, but to see them in June was a very unau-
sual sight. In fact it was a sight never seen before in our ten years’
experience on the McCloud. The chief peculiarity of the disease was
that many, if not most, of the dying fish presented a perfectly healthy
exterior. They were clean, plump, silvery fish, free from fungus and

parasites, and without 2 mark or sign on the surface to show that any-
them. I examined several to discover the cause

thing was wroug about I
of the mortality. In most of the fish that I dissected the mouth and
act, while the viscera were very much con-

gills scemed healthy and int
¢n was very much enlarged. Later

gested with dark blood, and the sple
in the season, those that I examined all had unhealthy gills. The gills

in these cases were very much abraded on the outer cdges, and were
almost stuck together by & glimy or gummy substance, as it the gills
had been injured and had freely maturated. This was found to be the
case with mapy living fish which were caught in the seine. Neither of
the symptoms just described were ever observed here in the salmon
before this year. 1 preserved in alcobol several specimens of the viscera
of salmon dying from this disease,and sent them to the National Museum
at Washington, where an examination of them will probably throw
some light upon the causes of this mysterious epidemic.

Proceeding now with the taking of salmon eggs, I will go on to say
that the number of ripe salmon caught at each haul in the seine soon
commenced to increase, and on the 18th of August I thought it safe to
begin to collect galmon eggs for the hatching house. On that day wo
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rook 140,000 eggs, the parent salmon appearing to be very thick in the
viver. The next day we took 223,000, and by September 2 we had ex-
ceeded half a million a day. The next day we took more yet, and from
this time till we stopped fishing we could have taken a million a day
if necessary. Ripe salmon never were 8o abundant before in the fish-
ing season. We caught frequently at one haul ot the seine more than
we used to catch, a few years ago, in twenty-four hours. The salmon
were very large, too, the average weight of the spawned fish being sev-
eral pounds more than last year, and the average number of eggs to the
fish being 4,205 against about 3,000 in 1880 and a still smaller number
in 1879. In consequence of the abundance of spawning fish, combined
with their large size and average of eggs, the fishing season was made
comparatively easy this year.

When salmon are scarce we have been in the habit of drawing the
seipe continuously night and day through the twenty-four hours. When
they are plentiful the regular time for drawing the seine is from 4 a.m.
to 10 a. m., and from 5 p. m. to 10 p. m. This year, on account of the
extraordinary abundance of the fish, we frequently had to make but two
or three hauls a day, and even at this rate we took all the eggs uceded
(7,500,000) before the spawning season was halt over—a piece of aood
Inck that never came within our experience before.

I may add here that this vast increase in the number of salmon in the
river ig the direct result of the artificial hatching of young salmon at
this place. TFor several years past the United States Fish Comimission
has presented to the State of California 2,000,000 salmon eggs or nore
each year. These eggs the State fish commission has hatched each year
at its own expense and has placed the young salmon in tributaries of the
Sacramento. This artificial stocking of the river has resulted in a won-
derful and wholly unprecedented increase of salmon in this river. So
great has been the increas ethat the annual eateh of salmon in the Sacra-
mento River is worth nearly half a million dollars more than it was seven
years ago, before the hatching operations were resorted to. This one
result of the work done by the United States Fish Comnmission on the
McCloud River would be ample compeunsation for all the outlay which
has been made there, supposing that it were attended with no other
results. :

There was not much else done during the fishing season except to
catch parent salmon and to collect eggs, as it takes nearly all hands to
draw the scine and to take eare of the eggs when taken. Ilowever,
some work was done in adding conveniences to the hatching house and
in preparing for shipping the eggs.

The last eggs for the regular season’s supply were taken on the 8th
of September, making a total of 7,500,000. The salmon in the river on
the day we left off fishing seemed thicker than ever. If they had been
needed I think we could have taken 20,000,000 eggs this season.

The time between the end of the season’s spawning and the begin-






