© VL—REPORT OF OPERATIONS DURING 1872 AT THE UNITED 8

_ Franciseo, with this object.
~ to Obtain, if possible, the eggs of the Sacramento River salmon, I set myself ]

.

STATES  SALMON-HATCHING ESTABLISHMENT ON THE &
M’CLOUD RIVER, AND ON THE CALIFORNIA SALMONIDAE 1
GENERALLY; WITH A LIST OF SPECIMENS COLLECTED. .

By LIVINGSTON STONE.

A—INTRODUCTORY REMARKS.
1.—THE SALMON-HATCHING ESTABLISHMENT ON THE M'CLOUD RIVER.
SAN FRANCISCO, CALIIORNIA, December 9, 1872.
SIR : I beg leave to report as follows: 4
In pursuance of your instructions received in July last, to proceed
without delay to the Pacific coast, and make arrangements for obtaining §
a supply of salmon eggs, I left Boston on the Ist day of August, for San °
As I was directed in your subsequent letters :

E

at work at once to ascertain the time and place of the spawning of these ;
fish, but, singular as it seems, I could find no one in San Francisco who was
able to say either where or when the salmon of the Sacramento spawned.
Those best informed in regard to fishing matters, advised me to locate 3
at Rio Vista, the chief salmon-fishing ground of the Sacramento. This *
seemed practicable at first, but, on examination, the water at Eio Vista 3
was found to be wholly unsuitable, and this place was given up. For- §
tunately, a short time after, I was introduced, through the kindness of ]
Hon. B. B. Redding, a member of the board of California commission- -
ers of fisheries, to Mr. Montague, the chief engineer of the Pacific Rail- :
road, who showed me the Pacific Railroad surveys of the upper waters |
of the Sacramento, and pointed out a place on the map, near the junc- :
tion of the MeCloud and Pit Rivers, where he assured me he had seen

Indians spearing salmon in the fall on their spawning-beds. This poing
is one hundred and eighty-five miles north of Sacramento City. Fol-
lowing this clew, I proceeded to Red Bluff, the northernmost railway sta.
tion of the California and Oregon Railroad, situated fifty miles from the 4
McCloud River. From inquiries made here, I became so well convinced 3
that fthe salmon were then spawning on the McCloud Eiver, that as soon |
as supplies and men could be got ready I took the Californiaand Oregon §
stage for Pit River ferry, two miles from the mouth of the MeCloud,
We arrived here at daylight on the 30th of August. Leaving the stage 8
at this point we followed up the left bank of Pit River on foot, to the -
mouth of the McCloud, and continued thence up the McCloud River. At i
a distance of about two miles above the mouth of the river, we came §
upon several camps of Indians with hundreds of freshly caught salmon
drying ou the bushes. Salmon could also be seeu in the river in such §
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f railroad at Red Bluff.

L salmon-breeding station, . ]
: were spearing on our arrival indicated that there was no time to spare in

i ing both sexes, in spawning condition, by the 28th of September.

" advanced eggs showed the eye-spots.
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numbers that we counted sixty in one spot, as we stood at the waters'
edge. It was evident that this was the place to get the breeding fish, and
the next thing was to find water to mature the eggs for shipment. This
was not so easy a task as finding the salmon, but we at last discovered
a spring stream, flowing a thousand gallons an hour, which I decided to
use, this season at least, and on the morning of September 1, 1872, the

M. hatching-works of the first salmon-breeding station of the United States

were located on this stream. The location is about three miles up the
McCloud River, ou its left or western bank. It is one hundred and °
eighty-five miles from Sacramento City; three hundred and twenty-
*three miles from San Francisco via Pacific Railroad; four hundred and
fifty-three miles from Portland, Oreg.; two hundred and seventy-two
miles from Oakland, Oreg.; fifty miles from Red Bluff, Cal.; twenty-two
miles from Redding, Cal. The point selected is on the Californiaand Or-
egon stage-road, which, at the time of our arrival, connected with the
The railroad has now been continned t'o Red-
ding, and it is thought that next year it will run within ten miles of the
The spawn found in the fish that the Indians

getting ready for the hatehing-work. We were twenty-five miles from the,

i nearest town or village, fifty miles from a railway station, over fifty miles

from an available saw-mill, and in the Sierra Nevada Mountains, where
the mule-teams barely made twenty miles a day with supplies; but we

- went to work, and in fifteen days we had a house built, filtering tanks,
i hatching apparatus, and flume in perfect running order, and on the 16th
. of September were catching and corralling the salmon.

h

b three of us, and every day for a week the mercury ran from 105° to 112°

There were but

F. in the shade. But although we worked so expeditiously through the -

- broiling sun of those days, we were too late. The first few hauls of the

net showed that the salmon had spawned. In fact, the salmon begin to

f. spawn in the McCloud River some time in August, and are through

spawning, or nearly through, by the 12th of September.

" We caught pleuty of salmon in the seine, but only rarely a female
with ova. By hard fishing, and hauling the seine every night and
sometimes all night, we succeeded in capturing twenty-six salmon, includ-
On
the night of the 28th, at midnight, as the returns did not seem to war-
rant the expense of handling the seine, I stopped fishing. Of the

- twenty-six breeding salmon caught, twelve were females and yielded

b
E

about 50,000 eggs. Of this number 20,000 were destroyed by the terri-
ble heat of the last of September; the mercury on some days reaching

f: as high as 112° in the shade. The remaining 30,000 did well, in spite
¢ of many dangers from sediment, and from a fungoid growth which
. seemed to permeate the brook water on hot days, and which rendered

i
;

’ constant vigilance necessary; aud on the 12th day of October, the most

By Friday, October 18, all the
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eggs were ready to pack for shipment, but owing to miscarriage of
letter the moss which was to be delivered on the previous Tuesday didj
not arrive until the eveniug of the following Tuesday. On'the nex§
day, October 23, the eggs were packed and shipped to Sacramentoy
where I placed them in charge of Wells, Fargo & Co., by whom the
were forwarded East on the 25th of October, 1872.

re this year, will thus be saved. Last fall, when the works were put up,
| [hd not know enough about the McCloud River to risk the proposed ar-
Bingement of the works, but I am satisfied now that it is both safe and
yery: desirable. By this arrangement other advantages are gained be-
k 1es compactness and convenience, for water will be obtained in wnlim-
" quantities, of an even temperature, not varying over five degrees
1‘—’ two months. The water is as clear as crystal, and is never roiled from
ny- cause whatever so as to deposit dangerous sediment; and lastly,
his cold water of the McCloud, with a temperature of 48° to 53° F., will
f grow the insidious fungus which continually showed itself in the
water of the hatching-works of this last season. With these
anges nine-tenths of the trouble and dangers of the past season will
d/a avoided, and I see no obstacles in the way of very large success in
ning salmon-eggs at this station in the future.

2.—THE LOCATION OP THE sALMON-BREEDING STATION ON T
wcLouDp RIVER.

The location which has been selected for this station seems to be th§
best, all things considered, that could be found for obtaining and matus
ing for shipment the eggs of the Sacramento River salmon. Althougly
I madé a careful exploration of the whole course of the Sacrament
River, I found no place which seemed to me to possess equal advantages
The mill-brook at Tehama came the nearest to it, but at Tehama the 5al
mon spawn so late as to throw the transportation of the eggs into D4
cember, when there is danger of snow-blockades on the Pacific Rail
road; the rainy season commences at Tehama while the eggs an
maturing, and renders the brook liable to become roiled by the raing]
there is a mill on the stream, the operations of which would interfere Wit}
the water-supply of the hatching-troughs; and the fact that Indiand
Chinese, and whites congregate there in great numbers to kill the s8
mon, makes the neighborhood anything but favorable for the delicafg
work of maturing salmon-eggs.

On the other haud, at the McCloud, the spawning perlod is such as “
place the transportatlon of the eggs at the best time, viz, in OQoctobg
or November; the eggs will be shipped before the rainy season sets i
and if it did rain, it would not disturb the water of the McCloud rive
which it is proposed to use in future. There is no mill nor an
else on the McCloud River to interfere with the water-supply, and, ]a.s.‘
this river is wholly free from the rough neighborhoods which are fmh
on the outskirts of a town like Tehama. The Tehama brook has the <)
advantage of being halfa day's travel nearer Sacramento, but I do o
think this a sufficient offset to the other advantages of the pre
location. :

4—WHY MORE SALMON-EGGS WERE NOT OBTAINED IN 1872.

I'he simple reason why more eggs were not obtained this season was
Bpaase the salmon had spawned at the head-waters of the Sacramento
e it was possible to get ready for the eggs. A subsequent effort
ht have been made at Tehama, but the lateness of the season, the
fncertainty of the results, and the reduced condition of the appropria-
fins, were sufficient to dlscourage it.

A]thoué,h so small a return in the actual number of salmon obtained
een derived from the outlay attending this enterprise, the money
hardly be considered as unprofitably spent, for another and very
uate return is to be found in the actual preparations made for future
ons and in the information and experience which have been ob-
ed, and which, in the writer’s opinion, are worth all they cost as a
to future labors.

ONDITIONS OF HATCHING SALMON IN CALIFORNIA COMPARED
WITH SIMILAR OPERATIONS AT THE EAST.

Wihe conditions of hatching salmon-eggs in California are wholly dif-
ot from those which present themselves in similar work at the Ease.
the East you have to guard against cold ; in California you have to
[ against heat; at the*East you can usually find a good spring in a
prable locality; here it is out of the question; at the East a brook will -
Blly answer the purposes of hatehing-water in the absence of a spring;
lifornia the brooks, as a rule, are wholly unsuitable for hatching;
Bl East the eggs are hatching in the winter; in California the salmon
wn in the summer; and, finally, most of the hatching work is done in

i} :

fifornia before the Atlantic fish begin to spawn.

3.—CHANGES PROPOSED FOR ANOTHER SEASON.

I would recommend that next year the house and all the hatching apf
ratus be moved down close to the edge of the high-water mark of the x
where the seine is hauled for eatehing the parent salmon, and thail»
water for hatching be taken from the river itself. This can all be do
a very inconsiderable expense, and the whole thing will then be very <
pact. The fishing-ground, the dwelling-house, the corral for the parg
salmon, and the hatching-works will all be close together, and a vast di
of labor and risk arising from these departments being separated, as thf

6.—CATCHING THE SALMON IN THE MOLOUD,

ied three ways of capturing the parent salmonj; first, by the In-
trap; second, by a stake-net and pound; third, by a sweep-seine.
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The Indian trap consists of a fence of stakes or bushes, built out into the
river, at a fall or rapid, in the form of a letter V, having the angle down
stream, and a basket-trap at the angle. This method proved perfectly
worthless, as of course it must, for catching healthy fish, as this con-

trivance catches only the exhausted fish that are going down the river, |

and none of the good fish that are coming up.

The second method of using a stake-net did not work on account of .

the volume and force of the river-current. I set the stake-net so as to
just reverse the form of the Indian trap, that is, so that it formed a letter
V with the angle up streain, and a trap or pound in the angle. As it

happened, it was too late for such a net to be effective, because the

salmon were all going down at that time, and none, or at most a very

few, were coming up ; but even if the salmon had been coming up, this @
contrivance would not have answered here as a permanency, because #&

the velocity and volume of water in the McCloud are such as would

ultimately tear any such net away, in any place where it could otherwise ‘ [

be set to advantage.

The third method, of sweeping with a seine, worked to perfection. In |

some of the holes, and especially in one large hole near which it is pro-
posed to place the hatching-works next year, any number of parent

salmon can be caught in the proper season. The only objection to haul- |
ing a seine in these places is, that as the boat taking out the seine turns

to come ashore again, it is drawn near the brink of the rapids, over which
it would be dangerous to go in the night. This is an objection, however,
which skill and nerve can always overcome.

7.~—TAKING THE EGGS.

~ When we fished where the corral or inclosnre forthe breeding salmon
was situated, the salmon were taken carefully from the net as soon as
it was hauled ashore, and placed in the corral, and kept there till the

last haul was made, just before daylight. The eggs were then taken
from the fish and impregnated, so that by the time the last haul was i

finished, and the net hung up to dry, the eggs were ready to be washed
and placed in the hatching-troughs. This was all very simple, but

when ave hauled the seine at other points, where there was no place to 4

confine the salmon, it was quite difterent. At these places, as soonas a
spawning-fish was hauled to the shore, 1 took and impregnated the eggs

at once, oh the beach where we were, and kept the ‘eggs in pails of water 7§
during the night, till we had got through seining. It took four men to §
strip a fish on these occasions; one to hold the head, one to hold the tail of *
thefish, anda third to take the eggs, while a fourth held a piteh-pine torch .
for light. On the darkest nights the scene on the river bank was ex-
ceedingly wild and picturesque. Behind us was the tall, deep shadow }
of Persephone Mountain, and before us at our feet ran the gleaming, §

rapid current of the McCloud, while the camp-tire threw an unsteady

light upon the forest, mountain, and river, suddenly cut off by the deuse
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darkness beyond. The flaming piteh-pine torches, stuck into the sandy

“beach at intervals of 20 feet, to guide the boatman, the dusky forms of

a half-dozen Indians coiled around the fire, or stoically watching the
fishing, the net, the fishing-boat, and the struggling fish, added to the
effect, and made a picture which, especially when the woods were set on
fire to attract the salmon, was one of surpassing interest. It was quite
impressive, in the midst of these surroundings, to reflect that we were
beyond the white man’s boundary, in the home of the Indians, where
the bear, the panther, the deer, and the Indian had lived for centuries
undisturbed.

The eggs were all taken in a dry pan, according to the new or Russian
method of impregnation, and the milt of the male added immediately.
Contrary to rule, I took a half a panful at a time instead of one layer, and
stirred the eggs up with my hand, as you would stir up a pan of flour.
After they were well mixed and had stood a minute or two, I filled up
the pan with water, gave them another stirring, and left them from
half an hour to an hour, at the end of which time I washed them, and
poured them into a pail of water, to be taken to the hatching-troughs.
When the eye-spots appeared, three weeks afterward, almost every egg
‘was seen to have a fish in it, which proves two things: one is, that the
dry method will impregnate almost, if not wholly, a hundred per cent.
of the eggs; and the other is, that the old precaution, not to take over
one layer of eggs in the pan at a time, is wholly needless. In fact, I
believe I could take a ten-quart water-bucket half full of salmon-eggs
ata time, without losing any more than by the one-layer method.

I found that the Sacramento River salmon (i. e, the McCloud River
salmon) yield their eggs much more readily than the Eastern salmon.
It is not half the work to strip the fish, and they are in general more
easily handled th.au the sahmon of the Atlantic rivers.

8.—THE EGGS OF THE SACRAMENTO RIVER SALMON.

The eggs of the salmon of the Sacramento are larger and have a
more reddish tinge than those of the Atlantic salmon. There are less
eggs to the same weight of fish than with the eastern salmon, seven
hundred eggs to each pound of the parent fish being a large average.
We cannot yet tell how the period of incubation of these eggs compares
with those of the Atlantic rivers, as it was impossible, with the varying
temperature of the hatching-brook, to get at the exact average tempera-
ture of the water. I may say, however, that the eggs first showed the
eye-spots in nineteen days, and that they hatched in forty-two days, and

" the estimated average temperature of the water was 580-60° F.

9.—THE HATCHING-APPARATUS,.

Our hatching-apparatus was all that could be wished. Tt consisted of
twenty-four troughs of sugar-pine, 1G feet long, 12 inches wide, and 4%
inches deep, the inside surface of which was converted to a coal by
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charring.

were covered.

The filtering arrangement was quite perfect. It consisted of what the §
miners call a sand-box, which is merely an empty box to catch the heav- §
iest of the sediment, and of two filtering-tanks proper. The water, after J
leaving the sand-box, passed through ten filters of sand aund gravel and °

eight common filters of flannel.

All this provision for cleansing the water did not, however, prevent a 3
fine fungoid growth from coming down with the water on to the eggs, ¥
which, when it was first discovered, had got such a start that its results &
must have been very disastrous had it not been for the ingenuity of my |
first assistant, Mr. John G. Woodbury, of San Francisco. Mr. Woodbury,
on having his attention called to the condition of the eggs, suggested the }

very bold course of washing off the fungus with sand and water. The
plan adopted was to put a few hundred eggs in a pail partly full of water,
and having a handful of fine river-sand at the bottom. Upon holding

this pail of eggs and sand under a stream of water, the whirling sand ‘8

was brought into contact with the whirling eggs so constantly and rap-
idly, and yet so gently, that in a few minutes tbe fungus was entirely
cleansed from the eggs, while the eggs were not injured in the least.

It would be a long and tedious job to go through this operation with . @

many hundred thousand eggs, but with the few thousands which we had

then laid down this ingenious contrivance answered its purpose admirably. §
It is proper to say that this plan was not tried till the spinal column of }
the fish had appeared; otherwise. even the gentle contact of the sand ]

and water would probably have injured the less-matured embryo.

10.—PACKING AND SHIPPING THE EGGS.

The only moss that I could find or hear of was nearly seventy miles &

to the north, at the sources of the Sacramento, and tbe best of this moss
grew just where one of the tributaries of the Sacramento bursts from
the earth, at the base of Shasta Butte. This was the moss which I
used for packing, and it was admirable. I packed the eggs iu two com-

mon wooden boxes, bolding about a cubic foot each. A softbut dense §

layer of moss, just as it grows, was first placed at the bottom of the box.

A layer of eggs was then spread over the moss carpet, then a thin layer §
of moss, and so on, alternating to the top, as is the usual manner of §

packing ova, except that half way up the box a thin wooden ruck or

partition was pat iu to break the pressure of the upper layers. Thess §
two boxes being filled, and the covers being fastened on with screws, to
avoid the concussion of driving nails, a dozen or twenty holes were i
bored in them to admit the air, and they were packed in an open wooden §
crate large enough to admit a layer of hay and straw four inches through ‘3

These troughs furnished almost 400 square feet of hatching 3
space. There were three sets or tiers of troughs, one set below the-J&
other, with eight troughs arranged parallel to each other in each tier. ]
There was a fall of three inches from one tier to another. The troughs }
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on all sides. This open space was filled with hay to weaken the force
of concuassions and to equalize the temperature inside. The cover of
the crate was then put on, and I took them twenty-two miles down the
stage-road to Redding, and thence one hundred and seventy miles by

" rail to Sacramento City, where, after unpacking the boxes and wmoisten-

ing the moss very thoroughly with cold water, I repacked the boxes in
the crate, and shipped them East, in care of Wells, Fargo & Co., by way
of the Pacific Railroad.

I packed two tin boxes of eggs, also, and inclosed them in pails of
sawdust, with the expectation of hangiug up the pails in the car, and so
avoid in some degree the jolting of the trajns; but on examining the
car, and considering the number of ¢changes of car hetween here and the
Atlantic, I concluded that it was more dangerous to hang them up than
to have them rest on the floor of the car. Accordingly, all the packages
of eggs were carried like any other merchandise, on the floor of the
express-car.

Permit me to add that, during the fall, I traveled the whole length
of the Sacramento River, from its sources around Mount Shasta to its
outlet at the bay of San Francisco, and also ascended the McCloud
River as far as it is accessible, which is about twenty miles, and col-
lected quite a complete series of specimens of the Salmonide of the Sac-
ramento and McCloud Rivers, a catalogue of which I transmit here-
with. The specimens and accompanying drawings have been forwarded
to you, at the Smithsonian Institution.

B—THE SALMONIDA OF THE SACRAMENTO RIVER.
11.—THE SACRAMENTO RIVER. *

In order to make what follows more clear, permit me to describe
briefly the course of the Sacramento River.

The Sacramento River proper has its sources in Mount Shasta, and
in the Siskiyou Mountains to the west of Mount Shasta, about four
hundred miles by the river channel from its outlet into the ocean at*
San Francisco. A few miles below Mount Shasta, on Shasta Butte, as
it is called in California, the smaller sources form a clear, rocky, and
gwift-running stream, about a hundred or a hundred and fifty feet
across, and so deep that it can just be waded with high rubber boots at
its shallowest parts. Its temperature is here very low, and probably
does not average over 50° F. the year round. From this point, for
nearly eighty miles, it falls at the rate of thirty-seven feet to the mile,
running nearly due south, and retains its character of a clear and cold
‘stream all the way. Down to this point it is known as the * Little Sac-
ramento," and receives the waters of many small streams, but no large
ones till it reaches its junction with Pitt River. At this stage of its
course it has swollen to three times its original volume, and with the
addition of the contents of Pitt River makes a stream six times the bulk




- tributaries except the San Joaquin, which empties into it at Rio Vista,

17{6 REPORT OF COMMISSIONER OF FISH AN FISHBRIES.

which it possessed just below Mount Shasta. It is still a clear river;
but soon after passing this point it becomes roily, and continues to
grow more and more so to its mouth. Above the mouth of Pit River it ;
flows through a deep canon, with high hills or mountains on both
baunks ; but a short distauce below the mouth of Pit River it enters a .
more level country, and from thence to the bay of San Irancisco it J
moves slowly, widening every league, through a level couutry with 3
broad sweeps of prairie on either side, now famous all over the world
as the wonderfully productive region of the Sacramento Valley. 3

About a hundred and fifty miles below the mouth of Pit River it 3
receives the muddy waters of the Feather River, and twenty miles far-
ther down, at Sacramento City, the still muddier waters of the Ameri-
can Fork. From here to San Francisco the Sacramento River is navi- §
gable for large vessels and steamers; but receives no other extensive 3%

forty miles below Sacramento.

It will be seen by the above description that the Sacramento River §
has but four large tributaries, the San Joaquin, the American Fork, the:
Feather River, and Pit Eiver. With the Sau Joaquin we have nothing
to do in this report, as it may be regarded as almost an independent §
river, and has not come within the scope of the present investigation, }
I will only say in regard to this river that it is much warmer than the
Sacramento, but is frequented somewhat by salmon, especially in the }
fall, which ave killed in considerable quantitics on some of its tributaries.

The American Fork was formerly a prolific salmon river, but the min- 4
ing operations on its banks have rendered it so muddy that the salmon
have abandoned it altogether, and none ascend it now. Precisely the‘
same thing is to be said of Feather River. The salmon come up in somej
numbers to spawn in the smaller streams between the American and Pit
Rivers, but the returns from these spawning-grounds are probably small.
The salmon come up Pit River iu great numbers iu the spring, but I
am informed that they all leave Pit River for the colder waters of the}
McCloud River in the latter part of June or the first part of July. It jg§
probable that they ascend the upper waters of the Pit River also t
limited extent at this time, but I could obtain no positive information}
on this point. Above the mouth of Pit River the salmon ascend the
Sacramento, now called the Little Sacramento, iu great numbers, ang
make the clear waters of this stream the principal spawning-ground g
the salmon of the Great Sacramento River, with one exception, Th
exception is the McCloud River. - 3

It

i

4

12,—THE M'CLOUD RIVER.

This river, which is the great spawning rendezvous of the Sacrgments
salmon, deserves special notice both oun this account, and because iffj
on this river that the United: Stutes salmon-breeding station has bee§
located. The McCloud River heads iu Mount Shas$a and in the southe

i middle of the river's course are iuaccessible.
has never been surveyed throughout its whole course, gnq the river chan-

b hard]

i banks

| becoming

lﬁj\:ount{ry, namely, a region which is just as it was before the white man
found
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slopes of the mountains, stretching away from Shasta Butte easterly ,, 4
Southeasterly (oward the sources of Pit River. Its principal sourcéwis
an immense spring, which bursts out from the southeastern flank of Mount
Shasta, #d at once forms a river from its own supply. This spring is
5%(3 by the melting snows of Shasta, and accounts for the unusual cold-

S8 and clearness of the McCloud River. The McCloud receives, near
its source, a tributary about fifteen miles in length, coming from the
- Bortheast, 1t there are no other considerable streams emptying into it
below, and it is said to have this peculiarity, that it is almost as large
near its source as it is at its mouth. Through all its course it flows
rapidly through a deep rocky canon of the wildest scenery. The rocks
and MOUNtains rige yp abruptly from its banks, in many places to the
height of several thousand feet, aud for ten or twonty miles N€ar the
On this account the river

ne{, ats laid down on the maps, is wholly conjectural, for a considerable
extent. ) :

The McCloud River, near its mouth, where the salmon-breeding works

1 are placed, averages about 60 yards in width, although i, places it flows
k. through gulches not over 30 feet wide, and in other places spreads out
" to a width of nearly a hundred yards.
- here, in September, 480-490 at sunrise, and 530_540 at sunset. . It is sin-
; Egularly uniform in its temperature, and ddes not vary two degrees from

The temperature of the water is

these figures throughout October and November. The bed of the river
is here rocky, gravelly a1d sandy, as it is throughout its whole course.
| The water is as clear as crystal and always rapid. The river begins to

E rise in December, and swells to a maximum height of 15 feet above the

Il midsummer level. It is another peculiarity of this river, (4,4 it can
y be said of any other river in California,) that it has geen b

- doned Indian i i ] Aban;
: to the ans. The. miner’s pick and shovel have upturned the
of other rivers, or the, farms of white men have stretched along

i their \ivaters, but, for some reason or other, the civilized races have very
b ; sngularly 1oy the McCloud River to its aboriginal inhabitants, The

- ousequence g that the McCloud Eiver presents an instance of what is

extremely rare, at least in the more accessible portions of the

* " it. and a race of aborigines, whose simple habits have not been
f corrupted by the aggressive influence of communication with the whites.

13.—THE M'CLOUD RIVER INDIANS.

f The Indians themselves are a good-featured, hardy, but indolent race. T
1 ound ¢ e always pleasant, genial, and sociable, though, like other Indi-
B ans, very SEBSIEIVe when their pride was wounded. They at first adopted
¢the plan of ordering all white men out of their country, and were the
:last of the California Indians to yield to the encroachments of civiliza-

ktion. Even now they are not slow to say to the white gipaneer. “Thes
i S Mis. 7 Y5 stranger, “These
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are my lands," and “These are my salmon;?” but tbe stern consequen abund

of conflict with the whites have taught them to abstain from any viajiille AN of the salmon in the Sacramento River. Had white men
lent Vivdication of their rights. They will still always revenge a wron 2010 1ere, and required the salmon for food, this main artery of the
inflicted o them by their own people, and deem it o duty 1 avenge§ ﬂ;pp ¥ system of the river would have been stopped ; Or had white men
murder ofone of their kindred, but I think they are a well-disposed 1{.’; Ethme and €ngaged i, ‘mining, as they have done on the 1hg and
by nature, 214 have no malice naturally in their hearts toward any ong 3 Ve?eﬁ ther 4 American Rivers, the spawning-beds WOUH have 0211:
and will not injure 8n¥ one who does not first injure them. Every c.4§ s with mud and ruined, as in those rivers, and I Jagq than difee
told me, before my arrival and during my stay on the McCloud, ¢4t 4 ) rea; > salmon supply of the Sacramento would have shown a vast
Indians wou1d steal everything that they could lay their papgg on. Ehe ab ‘e. The Presence of the Indians, therefore, as far as it implies
am glad that this opportunity is afforded me of bearing testimony to ‘ m[:?g:s %glrtr}lloenwhites, is the great protection of the supply olplt]he
contrary, which I wish to do very emphatically. I would trust the yd )

Cloud Indians with anything. We used to leave our things every da,
around the house, and even down on the river-bank, for weeks ¢4 oethed
where the Indians could have stolen them with perfect safety, and (}qp

14—THE ¢ MATE OP THE MWCLOUD RIVER.

rains ®°™€ on g little earlier here among the mountains than lower
d continue a little later in the spring. It is wet,

g}}le would 206 have remaingd ten .minutes in a white maws settlemen . fin the valleys, an

“% yet I do not know of a single instance of theft of the smallest 4,5 .ere ore, from November ¢ May, and dry from May to Nove The

on their part, during all our stay of two months among them. On tlg bters are .14 o very little snow falling occasionally Wit lgfer'mm
ee summer 224 fa]] days are extremely hot, but the nights a¢ cool,

contrary, in one instance, an Indian traveled six miles one hot day
TetUIn e g watch-guard, which he found in the pocket of a garmel
which 15014 him, and which he might have kept with perfect impunifg
nd op another occasion, on the arrival of some gold coin, when 1
reason 0 expect an attack from white men, I gave the gold to one of 3
Indians, and told him that I depended on him to protect that and
till morning. I slept soundly; and the next morning the faithful ppgig
handed me the gold just as I gave it to him. I wish on these account
to be very emphatic iu saying that the charges against t1ese Indiansg
being a race of thieves, are untrue and unjust, E
With all their good traits, however, murder did not seem to have 14
ObuoXious character that it has among more enlightened peop
Almost every McCloud Indian we met had killed ¢, or more me
white or red, in the course of his life, but it was usually because 43
were goaded to it by ungovernable jealousy or revenge. It was not mj :
motives of gain or causeless malice. ’
The McCloud Indians live and sleep in the open air jp the gpmmd B, the TS Jag¢ longer, and at its headwaters, in winter, there are
In t2€ rainy season they build wigwams or huts of drift-wood and 43 = ?uows.
logs, which they inhabit pretty comfortably through the winter, In 4 l, 15
summer 824 fall they live mainly on the salmon and trout which t ¥ . o sal in its prime is a1 hand
spear. Inthe winter they live on the salmon which they catch zyq <f ! sramento salmon In 1ts prime 18 a large, NANASOME, gi1oqpy fop
in the 11, and on acorns, which they gather in great quancici:s ‘iin i maiugfat}’l(.)ut Zg(}oﬁzl&"d: H;) weight, as Ell.fy are ca.ught,hat Rloylls(%a,’
W00ds. They hunt with bows and arrows, with which they gecagiond Ishing . of the niver. 1€ salmop Nave a carker
kill a bear, though a few of the more enterprising have rifles. /i rgnd deeper bo?llles’ il}rlld/iﬁ liss delhcate 1r%hf0rm, and lslllgh_tly
trap a very .1ittle, but the salmon.of the river are so abundant ¢ 4¢ Dg'llré saspspif\?;?;c:nd ?)gob :hly leel;ls lvci;gr(r)rlll(;r:h tﬁz Zfst%lr%o eavier
far{ﬁcn}?togg}% g;i to resort to hunting aud trapping at all, and do oyl | is so ifficult t2> determine whether they di?f[fl:r from the salmon,
I have made this long digression about the McCloud River IbA Bon iu quality, as food, that it is quite safe to say that if they garlgtr%?
partly because their presence here is so singularly connected y;tp, §

(161% the %lall'fm? very cold compared with the days. In consequence
zurs the VAr1ations of temperature in the fall during the twenty-four
oge fre extreme. For many days toge_ther in September the mercury
B from 55° Fabr. at sunrise to 105° in the shade 44 /7 a. .. mak.
g variation of 50° in five hours. On some days the variatidn was
* ! and on one occasion nearly 70° in the same length of time. [ have
Ben ice formed n ou{]%sol'ting'-boatat night within ninety-six hours of a
temnerature of - The hot days continue till . and
gﬁ;gmd into November. There were many successiveN?i‘a?Isn})rg Octo-
it was over 100° in the shade. The hot hours of the day were
nﬁil;émzmé 13 a. m. till 4 p- m. From 8a m.to 1l a.m. the’ zise of
> was very rapid, and from 4 p. g, to 7 p. m. the Faif Svas

eally rapid.
'% zve been speaking of the climate of the McCloud at our salmon
7 near its mouth. As you ascend the McCloud the weather grows

THEACRAMENTO SALMON IN GENERAL.

Balmon weighin,
MG from 40 to 50 pounds are not uncomm and a great
. . ¢ ¢ on ; i
e js caught exceeding 50 pounds in weight. ’ ouce in
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fully equal to their eastern kindred, as a table luxury, they are so ne®
it, that the difference, if any, is not an important one. Their flesh '
" their prime is firm, sweet, rich, and juicy, and is certainly good €nOU&H
to make them a desirable fish in any river in the world. (See question
p. 195.) As a game-fishthey are active and powerful fighters, and are o

mew run commences, and, to quote the fishermen's words, “the river is
ill. of them." The quality of this fish is very poor compared with the
Hnter and spring runs, which circumstance, connected with their great
Fabundance, makes them a drug iu the market at this time. They can
f now be bought at 3 cents a pound, and even for less, as tons of them
conquered after a hard struggle. They are caught with a hook and ling : :t.hrown back into the river for want pfpurchasers. This gb'undance
in salt and brackish waters, and also iu the fresh waters of the UPP® fontinues through September, the quality of the fish remaining very
tributaries. Salmon roe is’ the best bait in fresh water; put they Wi oor. In Qctober the n}lmberg fa'll off again and continue to lessen, till
also take the artificial fly. Last July hundreds of salmon, averaging e Liew winter run begins agamn in November. o

15 pounds apiece, were eaught iu the Little Sacramento with a hook an) h‘e followmg table’ according to months, shows the con.dmon of the
line, near Frye's Hotel, at Upper Soda Springs, in Siskiyou Connty, Gy lacramento River, in regard to the salmon, at Sacramento:

ifornia. It is Dot an uncommon but a common thing to ¢ateh sale ]
here i+ bait, which settles the question beyond dispute as to the Numbevs. Quality.
ramento salmon biting at a hook in fresh water. . . ; o ] T
The Sacramento salmon, like all other salmon, fall off in $i%e, Weigi nuary . ...... }321‘321}1;' l‘:&tlrll&t :l?uul%ig‘r:; --------------------- 1;;;2;3
quality, and beauty from the time they enter fresh water. A “'e?.k ‘ T Very abwiant ...l Prime.

. e sy | Very abundant ..oooo. o oL, Nearly primo.
two before they gpawn they}n come very black, thqn smgotl} anc{ oot e Lalling off, bub still abuud: Nearly priwe
their scales peing absorbed into the skin. Soon after this they b ) T Someyohat searce.. . ... ... Inferfor
foul, diseased, and very much emaciated, and in the McCloud Rivery Py - cereeeees Somewhat scarce..... . Inferior.

R g X Very abundant indeed. Very poor.

least, they die a short time after spawning. .| Abundant ......... Very poor.
G -{ Falling off. New ru . Very poor.

16, GENERAL MOVEMENIS OP THE SACRAMENTO SALMON IN T JEREEeS ;’fﬂ'): BCATCR. e veve sonsvemeaevs e ctnen e naes y/ery fine.
LOWER PARTS OF THE RIVER.* B - carce . I C =] Very Hne.

The prime salmon first make their appearance in the tide-water of ';‘
Sacramento, the early part of November. They are then yery Scarg
only three or four a day being at first caught at the great fishe™
They are at this time 18 cents a pound at wholesale, and 25 cent]
pound at retail. They inerease gradually in numbers, through No
ber 4, December, and the retail price falls to 20 cents. By the mid§
of January they are somewhat more abundant i the bay, but few 4
tinue to be caught up the river. They remain scarce, or, mth@t ¥
abundant—more all the time being caught in the bay thal up the ¥1¥8
until the 1st of March, when they begin to pour up the TIVer inj
quantities. This flood of salmon lasts through March, April, and ¥

i i en.! . . .

Lneaclzgfe ttlileesesar]nn(l)grt]héslrzhg]éls;\;zitarrﬂjogégiuzg Ecgi)fl;zrifsglg:g]con it ain plentiful Athrough Junle and July, dl_lrmg the latter part of whl_ch '
The run culminates the last of April, or first of May. They are € pths they receive an accession from Pit River, the lower part of which
the most ypundant. They fall off from this time gradually i Duwg gr now beco:r{es nearly deserted by the salmon. In August, there is
and condition through May, and become comparatively scarce in g fpec T of bal.mo“ up the McCloud, composed of larger fish. The
and July, and the. first part ot August. Before the end of Augd ron are now, n Augus't, the largest' and most abundant of any time
&e.year 1 the McCloud. They begin to spawn in tbe lower portions
flc McCloud during the last half of August. By tho middle of Sep-
the salmon begin here to die, aud from this till the end of the
jib they die very rapidly, and there are thousands of dead salmon
'ng down the stream and being washed up to the banks. The bears

December, January, and February, the salmon are more abundant in the lower
f the riverthan further up.

YENERAL MOVEMENTS, ETC.,, OF THE SACRAMENTO SALMON IN
THE M'CLOUD RIVER.

RIt; will be seen by the previous notes that there are salmon in the Lower
amento every month iu the year. It is not so in the upper tributa-
Bs of the river, as for instance, in the Little Sacramento, or in the Me-
pnd. The salmon have stated times for arriving in the upper tribu-
fies] and for remaining in them, and at other periods of the year there
no salmon in these streams.

- salmon arrive in the mouth of the McCloud in March, but are
pee iu that month. In April and May they become plentiful but are
rge, the average weight not exceeding ten or twelve pounds. They

It shounld bo understood that the account given hero and elsewhere jp thisre
the salmon of the main Sacramento river applies only to tho salmon above tide-w

t Eleven thonsand three hundred and ninety-four salmon were sent down th
to Sau ypaneisco 1ast March (1873) by one line of river-boats. 1t 38 estimated U
thousand more were salted on the river. This makes a yield of sixteen thous ,
Bundred and ninety-four fish, or ubout three hundred thousand pounds, in_ﬂ“’ I
March, p,,king 1o allowance for other sources of outlet, which were considerableg
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now come down to the river in great numbers to eat the salmon, and th
Indians stop spearing and go bear-hunting. About this time—the latte
" half of September—a new run of salmon makes its appearance in thg
McCloud, called the ¢ fall run.” They were not by any wneans plentifa
this year, (1872,) but kept the river from being actually deserted by sald
mon for a month or more. During October there are no salmon in thé
McCloud, except the few new-comers of the "fall run," and by the 1sf
of November all the salmon are gone from the river except one or twd
individual stragglers here and there. By this time the Indians have alE
their salmon dried and packed away for winter. Some of the Indiang
have moved back into the woods, while those that remain on the rives§
have built little wigwams of drift wood, to protect them from the wintes
rains, and have gone into winter quarters. From November till March
there are no salmon in the McCloud River. 3
All T could learn about the young salmon in the river was that i
May the young fry, about two inches long, are very abundant. Soom
after this they wholly disappear, and their destination is unknowng
During my stay on the McCloud through August, September, and Octo§
ber, I saw no small fish which I recognized as young salmon, nor could]
I learn from any source where the young salmon were. Their where§
abouts at this season still remains a mystery. X

18.—CONDITION OF TIIE SALMON DURING TUEIR STAY IN THE M’CLOI
RIVER.

In March, when the salmon first arrive in tbe McCloud, they are in
fine condition. They are now bright aud silvery, with shining scalesg
They are fat aud excellent for the table, but not large. The spawn inf

the females is very small. Their flesh is of a deep-red color. The malesg

and females are almost indistinguishable at this times This state off
things remains till August, except that the salmon gradually deterioratej
in quality, and the eggs increase in size. The first marked change inj
the fish takes place a little before the middle of August. The salmong
then become very black. The males grow deep and thin, and the doj
teeth begin to show themselves, aud to inerease rapidly in size.

a dark olive hue, or black. Blotches of fungus appear on their heads
aud bodies, and in various places are long, white patches where the sking
is partly worn off. Their fins and tails become badly mutilated, and in
a short time they die exhausted. By the Ist of October most of the fisl
that were in the river in August are dead. The height of the spavinj
ing-season in 1872 was about the 8th of September. The salmon haf§
begun to spawn when I arrived on the McCloud, the 30th of August
By the middle of September nearly all the salmon had spawned, excepl
the ¢fall run."
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7 ableshowing the movements, condition, etc., of the Sacramento salmon in
b the McCloud river in each month of the year :

Numbers. Quality. Remarks.
-| None PPN . Trout now spawning.
None.....coveunennn. .. River very high.
..... Very few --...| Prime . Do. .
Abundant -...| Prime Trout have scarlet bands.
Abundant ... _ ....| Falline offslightly. . Yotljng salmon fry abun-
ant.
....... Abundant .. ........| Falling offslightly..| First appearance of salmon
at head-waters of Little
Sacramento.
....... Abundant .. ........| Considerably deteri-| Begin to spawn at head-wa-
orated. ters.
J.Very abundant . __| Laree fish, but black | Begin to spawn on lower
and poor. McCloud.

.| Very abundant but | Foul, emaciated, and | Gone from head-waters.
dying rapidly. mutilated. . .
All” dead except fall | Fall run, considered | Trout will not bite on Mc-

run. not bad. Cloud.
-] None but one or tWo {eeceeceeceeeaeeuacan. First rains.
stragglers.
JdNone . - i e Trout ascend small streams

in great numbers.

the.Little Sacramento, (Mount Shasta; ) at the Lower McCloud; at Tehama;
. at Rio Vista and Sacramento City, and at Eel River, Humboldt County,
k[ Culifornia.

CONDITION OF OVA AT—
Mount Sl.lastaA McCloud. Tehama. Sg;&arﬁ;z;\t{)}ig;y Eel River.
.| No salmon ——| No salmon.....| Nosalmon..| Very small Ripe.....
No salmon No salmon Nosalmnon..| Very small.....j.c.cnnn
..1 No salmon Small..... ....| Nosalmon..| Very small. ...|..........
| Nosalmon... | Small.. . .. ... Larger. ... ... |eeeeecanes
...-| Nosalmon. ... | Larger .| Larger. .. .. ...
..... Quite large _ | Larger ...| Larger. .. e
Ripe Well developed. .| Quite advanced.|..........
.| Ripe . | Ripe. . .. . .| Very large _ |..........
Spawning sea- | Ripe.. aeels Very large _ |.e-cuauenn
8OQ OVer.
Spawning sea- | Spawning fin- Very large _ liceeaennnn
son over. ished, Salmon
dead.
. Spawning sea- | Spawning fin- | Ripe....... Very small. _ |..........
son over. ished. Salmon
. dead.
.| Spawning sea- | Spawning fin-| Spawning | Very small_.. | Ripe
* son over. 1dsheéi. Salmon | season over. :
ead.
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b Question 3. If resident, is it more abundant at certain times of the
[pyear; and at what times?

. Answer. Salmonare most abundant inthe Lower SBacramento in March
1prr11 May and August. In the McCloud, they are most abundant in
i Augubt

19.—ANSWERS TO QUERIES CONCERNING THE SACRAMENTO SALMOK,
" GIVEN IN THE ORDER OP PROFESSOR BAIRD’S PRINTED LIST OFJ
QUESTIONS ENTITLED ¢ QUESTIONS RELATIVE TO THE FOOD FISHES,
OF THE UNITED STATES. g

(The capital letters indicate the topics; the figures refer to the quese C.—ABUNDANCE.

tions.) K :,
A—NAME ; - Question 4. How abundant is it, compared with other fish?:
B Answer. Salmon in the Sacramento are much more abundant than

Question 1 What is the name by which this fish is known n yon' any other fish.
neighborhood? If possible, make an outline sketch for better identi:] Question 5. Has the abundance of the fish diminished or increased
ficatiou. ° within the last ten years, or is it about the same ¥

Answer. The salmon of the Sacramento River which are caught af] - Answer. The fishermen say that the salmon in the river are as
or below Sacramento City are known by the name of the Sacramentg lentiful as ever they were, (although I see that the California fish com-
salmon. The salmon which are caught above Sacramento City take t pissioners report differently,) and that if anything they have been
name of the stream or the locality at which they are caught, as, for i more abundant the last three years. The year 1866 was an exceptional
stance, the salmon caught in the mill-brook near Tehama are called] year. The salmon were then very scarce, the river being almost destitute
Tehama salmon. So with the McCloud salmon and Pit River salmon]g f them. The fishermen attributed it to the unusually muddy water of
although all these fish are the proper Sacramento salmon. The grils fihe river, caused by the mining that year. Some thought that there
is very often called the salmon-trout, which confusion of names is likel§ was a falling off in 1864 and 1865, but they are not all agreed on this
at first to mislead a new-comer. In every instance which came underjipoint. In 1867, the salmon were as abundant as ever in the Sacramento
my observation on the tributaries of the Sacramento I found that sak gRiver, and have remained so since.
mon-trout invariably meant only a salmon grilse, with the single exce, t should be stated here that the salmon which used to abound in the
tion of the wye-dar-deekit. (See No. 27 and No. 68 of the catalogue o Feather aud American Rivers have been wholly driven out by the min-
specimens.) 4 hg, without, however, appearing to affect the abundance of the salmon

The spawning male salmon of the tributaries is called the dog-salmof g the main river.
ot dog-toothed salmon, and is supposed by the uninformed to be a diffég jQuestion 6. If diminished or increased, what is the supposed cause ?
ent fish from the Sacramento salmon, though it is the same in a differa swer. See questlon 5.
stage.

"lghe Indian names for the McCloud salmon in their different st
are as follows:

ance |
\ "Answer. See question 5.

Salmon Néo-ooth, Late "Fall salmon”.Eée-par-téppem. D.—81zE.
Male salmon . «..Charrk. . McCloud salmon- ‘Winni-mame n6o- i . . . . . .
Female salmon . = Ké-raisch. oolh. : l Question 8. What is the greatest size to which it attains, (both length
Grilse . .. Ké-rinleh. Young salmon fry...Kéo-ootét nbo-oulh bd weight,) aud what the average?
Black salmon ... Choo-l60-loo noo- Salmon eggs Poo-oop. :

oulh. Salmon skin . Néo-oolh irritcha. 3§ ] Answer. The greatest size to which the Sacramento salmon attain
White (emaciated) Dead salmon Min-nal noo-oolh. from 50 to GO pounds. Mr. S. R. Jones, of Sacramento City, has seen

salmon Aée-teppem. ’

el caught at that point that weighed 51 pounds. He says he has heard
fone, at San Francisco, weighing 60 pounds. Salmon weighing be-
. 40 and 50 pounds are not uncommon. The average weight seems
about 20 pounds for spring-salmon, and 23 pounds for summer-sal-
n, The longest salmon that I saw, measured 38 inches. This length
fprobably seldom exceeded much. I should judge the average length
t]lle salmon to be about 30 or 32 inches.

[Question 9. State the rate of growth, per annum, if known; and the
gerat one, two, three, or more years.

(For outline sketch of salmon see drawings accompanying the Smit]
sonian specimens.)

B.—DISTRIBUTION.

Question 2. Is it found throughout the year, or only during a certaj
time ,- and for what time ¢
Answer. Salmon are found in the Sacramento River, at and bel
Sacramento City, at all times of the year. They are found in the M
Cloud River from March to November. (See tables, pp. 181 and 183

Question 7. What is the amount, or extent, of the change in abun-
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_ Answer. The rate of growth per annum is not known. The grils
in the McCloud River, which were supposed to be eighteen months oldg
measured from 18 to 24 inches in length. The theory is that salmon arg
full-grown at the age of about three years. It is also known that thel
young salmon in tbe McCloud, in May, are 2 or 3 inches long, from whi

the Sacramento for two or three months after entering the mouth of
e McCloud and Little Sacramento. There are, therefore, seven months
tween the first appearance of the salmon at the mouth of the Sacra-
apento and their arrival at its sources four hundred miles above. They
ave the sources of the river by August, tbe colder tributaries by Sep-

the following conjectural table may be formed : ‘ ember, the Sacramento proper by November or December, during which
Length. Slsttcr months the new winter ruu is beginning to come up.

Young fry, a few months old 2 or 3 ing teQuestion 12. By what route do they leave the coast $

Grilse, eighteen monthsold. .. ............. ... .. .. .. 18 to 24 iuche jAngwer. Not known,

Salmon, about three years old, (average) . . . . . .. . .. . . . 30 inclyé [Question 13. Where do they speund the winter season t

Answer. Mostly in the ocean. There are a limited number in the
vinter in the bay of San Francisco and tide-waters of the Sacramento.
% ¢ Question 14. When are the fish firstseen orknown to come neat the
thore, and when does the main body arrive; are the first the largest;
there more schools or runs than one c'oming in, and at what in-
vals ¢

’EAnswer. The salmon first appear inshore in November, (the win-
fer run.) The main body arrives at the head of tide-water in March
Rid April, (the spring run.) There is another large run up the river
Adgust, (the summer run.) The first are the smallest; the last
, in August, are the largest. There are three annual runs of salmon
i the main Sacramento; the spring run, beginning in March; the sum-
run, beginning in August, and the winter run, beginning in No-
ber. The intervals between the runs are as follows: From winter
fn to spring run, no interval; from spring run to simmer ruon—
y to August—two months, the beginning of the spring run joining
that the males are larger than the females in winter and spring, I hs {10 the end of the winter run. From summer run to winter ran—
always observed that they are considerably larger in the spawning fpteraber to November-—one month. )

son. Allowing the average age of both sexes to be the same, it woulj Question 15. When do the fish leave shore, and is this done by degrees,
consequently appear that the rate of growth of the males is greater tha fin a body 1

that of the females.

Question 10. Do the sexes differ in respect to shape, size, rate g
growth, etc.? ’ .

Answer. During the fresh rans of the winter and spring, the sexe§
differ very slightly, if any, in shape or general appearance. The mald
may possibly be a little more curved in the jaws, and a little less plumf
along the sides of the abdomen, but these, differences arc but slightly
defined. The difference is also very slight through the summer, but ij
the fall the distinctions of the sexes are very marked. The now fulf
developed ova of the female gives her sex a peculiarly rounded as
plump appearance, and the shape and expression of her head does up
change much. On the other hand the male grows very deep and thii
His head flattens, his upper jaw curves like a hook over tbe lower, hi]
eyes assume a peculiarly sunken and malicious expression. Largé
powerful white teeth, like dog's teeth, appear on both jaws, and the wholf
creature acquires an ugly and ferocious appearance. As to the cot
parative rate of growth of the two sexes, although I have not noti

Bdaestion 16. Is the appearance of the fish on the coast regular and
; : tun, or do they ever fail for one or more seasons at a time, and then
fnrn in greater or less abundance? If so, to what cause is this as-
0d.|

Answer. The appearance of the salmon at the month and at different
ints of the river is quite regular, a variation in the runs of two weeks,
Banding on the rains, (early and copious rains bringing early runs,)
g; the greatest irregularity. Their appearance is also very certain,
gear 1806 being the only year since California was settled when the
ibon did not run up the river as usual. This year they were very
. The fishermen, in their wish to represent it strongly, say,
g were no salmon in the river in ’66.” They attribute the extraor-
7 dearth of salmon that year to the muddy watér, occasioned by the
g. The rains affect the running of the salmon to a limited degree,
) ways—the earlier the rains come, tbe earlier the salmon ascend
ver, and the greater the rain-fall, the longer the run of fish.

E.—~MIGRATIONS AND MOVEMENTS,

Question 11. By what route do these fish come in to the shore; aqg
what the subsequent movements ¥
. Answer. All the fishermen agree that most of the Sacramento sal
come down the coast from the North. On arriving at the mouth of
river they spend some time in the bay of Sau Francisco. Two we@
after their arrival in the bay, they make their appearance at the k@
of tide-water. At this point they seem to wait some time, the fisherm
being of the opinion that they play about here for a period, and a
ally go up a little ways into fresh water and return to tide-water ag$
It is more than four months after their appearance in the bay of:
Franeisco before they enter the colder tributaries of the river, asj
instance, the McCloud and Little Sacramento, one hundred and sevej
miles north of the head of tide-water. They do not reach the sous
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Question .17. How do the runs differ from each other in number an"
size ¥
Answer. The winter run is small, and consists of comparativel§
small fish. The spring run is larger, aud contains larger fish. The su
mer run is the largest of all, and is composed of the largest fish. 4
Question 18. Which sex comes in first; and how far advanced is t
spawn in the female ou first arriving? 4
Answer. It is not known which sex comes first. The spawn is exd
ceedingly small when the first salmon come in from the ocean in Nove: uf‘
ber. Itis larger in the spring run, and still larger in the summer rug
Question 19. Will either sex, or both, take the hook on first arrivingg
and if so, is there any period of the stay of the fish when they refuse Hi
Answer. The salmon of both sexes take the hook in salt and brackish]
water and at the fresh and cold sources of the tributaries, but at
intermediate place that is now known. :
Question 20. If they refuse the hook at first, how soon do they begis
to take it after arriving ¢ :
Answer. See 19.
Question 21. Do the schools of fish swim high or low; and is theif
arrival known otherwise than by their capture; that is, do they make§
ripple on the water: do they attract birds, &c. i .
Answer. In winter the salmon swim low; in summer they are in Al
depths of the water. The water is so muddy in the Sacramento tha§
they are only discovered by their capture. In the cold tributaries form
ing their spawning-grounds they are seen by thousands in the waterg
and jumping out of the water, and swimming with the dorsal fin cuttm
the surface.

i Answer. Yes. They run up into fresh water to spawn.

¢ Question 26. If anadromous, when are they first seen off the coast
bwhen do they enter the mouths of the rivers, and what is the rate of
fprogression up stream?

B Answer. See question 11, p. 186.

Question 27. Ifanadromous, what is the length of their stay in fresh
frater, and when do they retern to the sea?

Answer. See question 11, p. 186.

Question 28. Do the different sexes or ages vary in this respect?

if Answer. Not known.

E‘ Question  29. Do these fish come on to thbreeding-grounds before
fthey are mature; or do you find the oue or two year old fish with the
Foldest?

L Answer. Male grilse, small and large, are found on the breeding-
rounds, with the mature fish, but I have never seen a female grilse on
he spawning-grounds orany where else.

Question 30. What are the favorite localities of these fish; say whether
kin still water or currents; shallow or deep water; on the sand; in grass;
" out rocks, &e.?

Answer, As arule, [ think the salmon keep in holes, and in deep
land sheltered places. When they are spawning, or getting ready to
Hpawn, they leave the holes and stay on the rapids.

B’ Question 3.1. What depth of water is preferred by these fish?
Answer. They prefer generally the deepest water they can find in the
Elivers, except when spawning, and then they are seldom found in more
ithan four or five feet of water, and are satisfied with less than will cover
f their dorsal fins.

Question 22. What is the relation of their movements to the ebb and Question 32. What tho favorite temperature aud general character of
flow of the tide ? water? ‘

Auswer. The salmon are generally moving against the tide. Thg ft' Answer. In spawning they seek a temperature below 55° F., and do
fishermen watch the tide, and fish with it, so as to encounter the salmof fiotavoid a temperature as low as 45°. The temperature of the lower
swimming toward the net.* i M cClond was 48° at sunrise and 53° at sunset, during the spawning-sea-
Question 23. Does spawn ever run out of these fish taken with § . The mercury falls two or three degrees below these figures on the
hook / -4 awning-grounds of the sources of the Little Sacrameuto. The water

Answer. The spawn sometimes runs from the salmon taken Wlﬂlx the McCloud and Little Sacramento is very clear, swift, and cold.
hook at the head-waters of the Little Sacramento. fhe water of the main Sacramento is always muddy.

Quest1on 24. Answer same question in regard to fish taken in nets (
pounds; is the spawn ever seen in any quantity floating about inside
nets? !

Answer. The spawn never ﬂows from the salmon caught in nets,
cept when they are taken on their spawning-beds. 3

Question 25. Are these fish anadromous; that is, do they run up g
the sea into fresh water for any, and for what, purpose? ;

F.—RELATIONSHIPS.

;Qnesﬁonﬁ. Do these fish go in schools after they have done spawn-
Biz; or throughout the year; or are they scattered and solitary?
Answer. The salmon always go in schools. Whenever they are found
litary and scattered it is because there are too few to make a school.
Juestion 34. Have they any special friends or enemies?

nswer. The seals and sea-lions are very destructive to the salmon
e salt water. Cuts and scars are often seen on the salmon, where
ey have been bitten by seals. They eat the bodies and leave the

*The water of the main Sacramento is so muddy that the fish cannot see the net§
close upon them ; consequently the fishing in this river can be done in the day:
while in all other clear rivers the nets must be dvawn at night.
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ISWer Not at all on the McCloud and "Little Sacramento” At
flarna the salmon are all destroyed by fishermen, or nearly all.
Rnestion 43 At what age does the male begin to breed; and at what
Hlithe female ?
218Wer. Probably the male begins to breed eighteen months after

bing. The female probably does not breed till one year later.
5 question 29, p. 189.)
Bduestion 44, For how many years can these fish spawn?

swer. No one knows. It is certain, however, that the salmon of the
Cloud and Little Sacramento do not spawn but once in ¢pege rivers,
ithey a11 die after spawning. If they ever spawned before, it must be
fuewhere ¢jse, and they can never spawn again. There were fish in
Mf’(}l‘)“d this fall, 1872, that seemed to be several years old. They
Tike the rest, and it is a puzzling question where they spent the two
paree previous years.  Other puzzling questions are called out as, for
ance, Why did they not come into the McClond last year? If they
B elsewhere last year, why did they not go to the same place this

If all the salmon die after the first spawning, how is the stock of

 fish kept up? &¢., &c. These questions must remain unan-
d for the present. The fact alone remains that ninety-ine one-
edths,if not a]| of the salmon in the upper tributaries of the Sacra-
+ River, appear to die immediately after their first spawning in
streams, unless the few stragglers of the « fall run» be an excep-

heads. Eleven salmon-heads were once caught at Wood's Island, f§
which the bodies had been eaten by seals. Fishers and otters, and-
hawks, also destroy them in fresh water, but not enough to affect t|
numbers much. They have no friends that I am aware of, except fish-*§
turistsandfish-commissioners. :
Question 35. To what extent do they prey on other fish; and on
‘species? ) 7
Answer. Their food is similar to that of the Atlantic coast saluff
while they are in the salt water; but they eat nothing in fresh waf
Question 36. To what extent do they suffer from the attacks of oty
fish, or other animals? '
Answer. See question 34, p. 189.

G.—Foop.

Question 37. What is the nature of their food ?
Answer. See question 35. ’
Question 38. Are there any special peculiarities in the manner of i
ing of these fish ? . . 3
Answer. They eat nothing in fresh water, but probably eat voraciod]
in the ocean, their growth iu salt water being so extremely rapid. 3
Question 39. What amount of food do they consume ? i
Answer. See question 38.

H.—REPRODUCTION,

fnestion 45, Does the act of spawning exert an injurious effect?
SWer. Whatever the effect of the spawning may be, it is certain
b the spawning fish die as soon as it is over.

eSﬁOH 46. Where do these fish spawn, and when?

swer. The Sacramento salmon spawn as follows : At the sources of
giver, in July; in the Little Sacramento and in the McCloud rivers,
guEust; " the mouth of the McCloud, in September; in smaller
goaries of the main river at and below Tehama, in October gud

Question 40. Is there any marked change in the shape or coloj
either sex during the breeding-season; or any peculiar developmen
or on any portion of the body, as the mouth, fins, scales, &e. ? 3

Answer. At tho spawning-season the changes, especially in the g
salmon, are very marked. Both sexes lose their bright and silvery
Their scales become absorbed into the skin, which grows very Slimy §
perfectly smooth, like that of a catfish or horn-pout. Their color chag
into a dirty black, and then into a dark, unclean olive color.
of fungus, and large patches of white, caused by abrasion of the
appear all over them. Their fins and tail become mutilated.
“bodies grow foul and emaciated. (The head of the male changes :
scribed under question 32.) Their eyes get more or less injured;’
‘often become blind ; swarms of parasites gather in their gills, and sti
their fins. Their bodies reach the extreme point of attenuation, aii§
soon as the spawning is accomplished, they die. 3

Question 41. Are there any special or unusual habits duriﬂg
spawning-season? 3

Answer. They lose their shyness at the spawning-time, so thatj
will not avoid a person standing a few feet from them, at the
edge. I attributed this to their state of great exhaustion.

Question 42. Is spawning interfered with by lines or nets, o
wise?

jlestion 47 Can you give any account of the process: whether males
females oo in pairs, or one female and two males; whether the sexes
Pluted indiseriminately$ &c. .

g e The fish pair off and spawn very much according to the ¢gp.
|§cr1ptions of the spawning of other salmon. The majeg are very
8IVe at this 8eason, and are always attacking other fish near them.
flestion 48 [s the water ever whitened or colored by the milt of the

’

STOT. Never to a noticeable extent. i
tion 49, What temperature of water is most favorable for hatch-

gswer. 45°F. to 50° F.

gation 50, At what depth of water are the eggs laid, if on, or near
om ¥
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' Question 64, Are the young of this fish found in abundance and in
wiat localities?

A Answer. The young fish are foundin great abundance in the nejgh-
Porhood of tho spawning-ground in May, and probably before. Aﬁer
fhe month of May they suddenly and mysteriously disappear.

: Question 65. On what do they appear to feed %

I‘A“SWBY They probably feed on Crustacea, water-insects, and smaller

- Answer. The eggs are laid on the bottom, usually in from 1 foot to 4
feet of water. 9
Question 51. What is the size and color of the spawn?
Answer. The spawn are very large, being not far from a quarter <j
an inch in diameter. Their color is a deep salmon-red. ¥
Question 52. What is the estimated number for each fish; and ho
ascertained ? o
Answer. In the McCloud the number of eggs averaged about 700§
each pound of the parent fish; a 10-pound fish giving 7,000 eggs. Th
was ascertained by weighing the fish and counting the eggs.
Question 53. Answer the question for one season, and for the lifetina
Answer. See question 52.
Question 54. Do the eggs, when spawned, sink to the bottom, and b
come attached to stones, grass, &c., or do they float in the water un§
hatched *
Answer. See question 55.
Question 55. Do the fish heap up or construct any kind of nest, whethj
of sand, gravel, grass, or otherwise; aud, if so, is the mouth, the snog
or the tail used for the purpose, or what; and, if so, how is the mater
transported ; or do they make any excavation in the sand or gravel ¥}
Answer. The parent salmon dig a nest in the gravelly and stony }g
of the river, with their tails and heads, and,having laid their eggs, thy
cover them over with stones and gravel in the same way. The McClof
salmon did not pile up the gravel and stones over their nests as mug
as the eastern salmon, but lett them more level.
Question 56. Do they watch over their nest, if made, either sing
in pairs 7
Answer. They do not watch over their nests. :
Question 57. When are the eggs hatched, and in what period of L
after being laid ?
Answer. The salmon-eggs in the McCloud probably hatch in O
and November, or about sixty days after being deposited. '
Question 58. What percentage of eggs laid is usually hatched ?
Answer. No one knows.
Question 59. What percentage of young attains to maturity ?
. Answer. No one knows.
Question 60. What is the rate of growth ?
Answer. See question 9, p. 185.
Question 61. Do the parents, either or both, watch over the y
after they are hatched ? ;
Answer. The parents are dead long before the young are hatched
Question 62. Do they carry them in the mouth, or otherwise?
Answer. See question 01.
Question 63. What enemies interfere with, or destroy, the spa'
the young fish ? Do the parent flsh devour them ?
Answer. Water insects, water fowl, trout, suckers, white-fish
. possibly the water ouzel. See question 61. 4

I.—ArTrriciar, CULTURE.

Question 66, Have any steps been taken to increase the abundance Of
i3 fish by artificial breeding ?

¥ Answer. No steps have been taken to increase the Sacramento sal-
Jon in the Sacramento river by artificial breedlng The United States
j3 2 salmon-breeding station on the McCloud river, one of the tributaries
the Sacramento, but the object of this station is to obtain galmon-
" 5 for the Atlantic rivers, and not to replenish the Sacramento. Sev-
@[ thousand impregnated salmon eggs were successfully sent to the
Mantic coast from this place this fall, 1872, and have been hatched
,ssfully The destination of these young salmon ig the Susque-
Bna river.

K.—PROTECTION.

Mnestion 67. Are these fish protected by law, or otherwise ?

g nswer. The Sacramento salmon are protected by a law imposing pen-
Be8 on the use of weirs, pounds, or other fixed engines of capture, giant
_cler, and small-meshed nets. The Rio Vista and Sacramento fisher-
W¥§h for a law prohibiting salmon-fishing with nets, from the Ist of
till the beginning of the winter run in November. This seems to
be a very judicious way of regulating the fishing, whenever it is
gkt best to regulate it by law. During the time mentioned, from
to November, the salmon are very poor, the fishermen make poor
S at fishing, and tons of spoiled salmon are thrown back into the
for the want of a marlket.

the supply of the Sacramento salmon has a singular patural protec-
Rarising from the fact that the McCloud river, containing the great
Thing-grounds of these fish, is held entirely by Indians. As long as
Blate of things remains, the natural supply of the salmon stock of
pacramento may be considered as guaranteed. That this protection
B¥of no slight importance may be inferred from the fact that the
." ance of the white man, on the American and Feather rivers, two
& forks of the Sacramento, has been followed by the total destruction
fespawningbeds of these once prolific salmon-streams, and the gpoil-

Bf the water, so thatnot a single salmon ever enters these rivers now

hey used to swarm by millions in the days of the aboriginal
nts. [ earnestly hope that the policy which has been pursued
g 8, Mis. 74——13







196 REPORT OF COMMISSIONER OF FISH AND FISHERIES. STONE—ON THE SACRAMENTO SALMON. 197

'_ough the year has been about 10 cents. These are gold figures. Tpg
[Hce ha_ls not varied much the last few years.

Ruestion g5 Are these fish exported ; and if so, to what extent f
ADSWET. The Sacramento salmon are not exported at all, or only in a

'salmon are only sent to market in June, July, and August, when tlg
are in their very best condition. The average, therefore, is of a very ii§
quality. On the contrary, the Sacramento salmon are in the marh
every month in the year, whether prime or not, and are the cheapestdf
most common when they are the poorest, in consequence of which ¢4 B¥ exceptional instances, the home demand being guffieientto exhaust
average Sacramento salmon of the markets the year round is a hem,
ordinary fish. Now, people generally, unless their attention is specialf fQuestion 86, Where is the principal market of these fish ?
called to the subject, when forming their opinion of the comparati Answer. The principal market for them is the City of San Francisco.
merits of the two kinds of salmon, involuntarily compare the ave
Sacramento salmon with the average Penobscot salmon, and are e 8
pelled to decide in favor of the latter. I think this is the reason wh e other Salomonide of the Sacramento (main) River are confined to
the Sacramento salmon is held to be an inferior fish. T was m P variety, which some call a salmon, but which the fishermen think is
before my arrival here, much prejudiced in favor of the Atlantic lountain-trouf, which has dropped down the river farther than asual
. auq t}'1e Sacramento sglmon, which I ate in .August, confirmed g B2 described in my eatalogue of Smithsonian specimens under x¥og 12
prejudice; but now, having eaten and carefully judged of the quali 113, 1t is quite rare ju the Lower Sacramento. o
the winter run or prime salmon of the Sacramento River, I resign 28 common mountain-trout is found in abundanee in all the cold
prejudice against these salmon, aud state with confidence that I do' butaries of the main river, and probably other varieties which have
consider them iu any respect inferior in quality to their Atlan &k been reported.
kindred. ] :
The same remarks apply in general to the salted salmon of the
ramento. G
Question 80. How long does it retain its excellence as a fresh fish
Answer. These salmon do not differ from other salmon in respect
the length of time that they will remain fresh and sweet. They 4
be kept fresh two weeks, aud even more, on ice, especially when pi
Question 81. To what extent is it eaten ? ‘
Answer, The Sacramento salmon are universally eaten, and the <g
of their consumption is very great.* One line of steamboats broug
400,000 pouuds of Sacramento salmon into San Francisco in March ity head-waters, and being a very handsome and delicions fish, is the
Question 82. Is it salted down, and to what extent ? orite fich for fifty miles around. (See No. 27 and No. 68 of Catalogue
Answer. It is estimated that 25,000 salmon were salted down on IBmithsonian Specimens.)
18 third variety I only heard of as being at the sources of the
Bloud. 1t was described to me as a round, plump, silvery trout, and
rare.
fell here add that the other fish of the Sacramento (main) River are
iwhite-percl, Sacramento pike or white-fish, (a cyprinoid,) sturgeon,
% hard-heads, split-tails, (berrings,) suckers, mud-fish, Of these the

20.—oTHER SALMONIDZ OF THE SACRAMENTO RIVER.

21.—OTHER SALMONID.A OF i1 M'CLOUD RIVER.,

Pesides (e salmoun, there are, in the MeClond, three other varieties
Salmonidw : || the common mountain-trout; 2, the wye-dar-deeket »
B\ 3 tho “silver-trout.” A full series of specimens of the first variety
been collected and sent to the Smithsonian Institution, (See cata-
98 of specimens.) This fish is delicious eating, when prime, and is
’eabundant in the river, and ascends the small tributaries of the river
past quantities, to spawn, in the winter.

B¢ second variety is very rare in the Lower McCloud, but ahundant

includes all that were salted, both from the catch above tide-water
below it.
Question 83. Is it used, and to what extent, as manure, for oil, <
other purposes, and what ? 2
Answer. It is not used to any extent as manure, for oil, or other
poses than for food. : 3 f
Question 84. What were the highest and lowest prices of the fisk falogue of Specimens.)
pound, during the past season, wholesale and retail, and what the aver§ :
and how do these compare with former prices ? : i
Answer. The highest price during the last year for Sacramento isah ‘Vthnugh it docs not properly come within the scope of this report, 1
was 25 cents per pound, wholesale, and 18 cents, retail. The lowest i theliberty to append a few words of the dialect of the McCloud
wholesale and retail, ran from 5 cents to nothing. The average j§ S -

22.—LIST OF INDIAN WORDS 0¥ THE M'CLOUD DIALECT.

8™ informed by the fish-dealers in San Francisco that 10,000 fresh gaJmon @ week
fflt into that city from tho Sau Joaquin and the Sacramento Rivers jp August,
| lualmon are the cheapest and most abundant.

* Bec note at bottom of page 11)7.

1
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Indians, for the sake of preserving something of a language which willliee" - ---- - KO-lool To bring ... . ...Wérrell.
soon become extinct. Without expecting to save them, I picked up thesiie: " - -~ ‘ gﬁﬁ;cl %0 pay. : goo»ya»

: : ; almed IRERRERY ha, o give 00-ya.
words casually from the Ir}dle'ms lastfall, (1872,) while gettmg_the salmag (1] shoot, (future).Yoopcha. To iand Hick_yi_ ah,
eggs, and, meager as the list is, I believe it is the only collection of wor 76 shot, (past) .. Yoopcha To give Ként-elyll ’
of the McCloud Indians that has been made: -~ {._.ear... .. .. .. Kay-ell. To want Squéea..‘

o Didt-ley. To eat Bar.
LIST OF WORDS, gpem.' asalmon ..Noo-oolh didt-ley. To be hungry Bar-squeea.
Indian Wintoon. Fish Déek-et. ﬂoot adeer . Nopp y6op-cha. To drink .. Boolah.
‘White man ... . ... Yi-patoo. Salmon. ........... Noo-oohl. cateh . ... Perri-mahn. .| Intoxicated ‘Whisky-Boolah.
No. . fillo. Trout Syee-oolott. patch a trout——Syce-oolott perri- | To drink spirits Whisky-bar.
Yes Ho. Salmon-trout. . . .. . Wye-dar-dceket. i 3 raahn. To strike. Kéopah.
Yes, (emphatic). . . . Urnino. Salmon-eggs. . .. .. .. P00-00p. 9 -+ »---Boss. To chop——————Kgopah.
Very. . . Béo-ya. Sacramento white Chdo-shis. : Mtfme. Tosteal ........ . Khi-yah.
A great many Béo-ya. fish,  EEEER. vttt Méme Toremain . ....... Pomadilly.
Large. . . Bo-ha-ma. Male salmon ... .. Chiarvk. Welche. To reside Pomadilly,
Small.. ... ... ... ] Koo-oo-tett. Female salmon Ko-raisch. ' 'R W'“'l“h_" meme,  OF | To git down to rest.. Kéltnah,
Cold. Teém-ma Black salmon ... .. Choo-160-loconéo-l Dohzima meme. To buy...... ... Poolah,
Warm .., Peélirma. White, (emaciated) Aée-teppem. nento River. .. Bohaima meme. To work Kléet-ich.
Live .. Méoruch-béer. salmon. Pohrr. to be tired Klee-tich-et.
Dead .............. Min-nél Late-fall-salmon——Ede-par-teppett.; Chéw-trdss. To sew. Hooray.
I, me, mine, my. . . Nett. McCloud salmon——Winny-mame k] ... Ch6éw-trdss. | To skin ... ... . Irriticha.
You, your, him, her, oolh. ... Klich-ly. To skin a deer Nopp frritcha.
his, hers.. ... ... (Non ego) mntt. Grilse . .. ... Kéo-rilsh. Chasse. To be afraid Khée-lup.
North————————Wy-ee. Salmon-fry. ... ... .. KG0-00tett n00-CORNNN. - << - - Mee To like . Hi-hina.
East Pbu-ey. Dorsal-fin". .. .. ... Khé-rohl. - Lo-ole. To love——— Hi-hina.
South . . Norrh. Adipose-fin Toohw-keeh, Kelly-kelly. Toliss ... . .. ... Ell-chéopeha.
West . . .. Num. Pectoral . All-ale-i-kébol. I3 Peurmalh. To swim. . .... Méme-tulich.
Day. Sannie. -Anal ....... Kén-tee-kébol. ] Jackloss. To row (a boat)_  Méme-tulich.
Morning Horn-heema. Caudal . ... ... .. Pwir-tolh. Ken-witnas. To understan®l . .. Tipna.
Evening Né6-monnie. Gills. . Khar-nee. ceeen . Winnem-coddie. To know. Tipna.
Night ............ ] Ken-walnic. Man Wintoon. . L6o-hay. To know. . ....... .| (Spanish) sdp-beh. .
Dark Chéepy. Woman Mo-halee. Léo-hay. To talk Teen.
Sleep -Kéen-na. Boy Wéetah. . Pomm. All Komm,
Sleepy. Keen-ka. Girl Pochtilah. ... Pomm. Same.. ... ... ..... Péo-yanny.

. Breakfast Himmér-bar. Infant Pickaninny. - Léo-lich. Other side Poo-yelty.

Dinner Sannie-bar. Wife............. Poich-ta. , tanned. .. Tdy-ruch. Opposite bank of Poo-yelty:mame,
Supper. .. ... ...... ] Kenwannie-bar. Sweetheart Poich-ta. ¢, (nut)___You-nott. river.
To-morrow. Himmar. Haund ... .. ... ... Semm. i PER Péss-stis, This side . .. ..... = Num-lty.
Yesterday Lender. Foot Semm. . Bo-haima pil-yoklh. | Chief .. Wec-ee.
Head ...... ... ... .. Pill-yoak. Am ..o Khée-dett. Charrua. Stars. ... ... ... ] K160-yook.
Eye Toohio. Horse.............. Horse - Wor-hter. Straight . Kéllar.
Mouth 06-00l. Cow Cow. - Chilla, Bye and bye . Pop-ham.
Face..............1 "Toom. Bear Checlkh. Chip-kalla. Black .. .. . Choo-loo-loo,
Hair, ... Tom-moi. Grizzly bear ‘Wée-mar. .. Illa, ‘White Ki-yah.
One Két-tett. Hog Hor-réichta. .. Béo-koolah. To have Bemen.

" Two. ~........ Parr-la, Deer Nopp. Winn-neh. How . ... .. ... Hen-nSnie.
Three ...... Pahn-outh. Beaver Sé-chett. ... Widder. How mavny. ... .. Hissart.
Four . Cléw-ett. Otter Miime-tGolichs Harra. TWhen Héssan,
Five . .8dosigh. Mink . Bies-syooss. Harra. How long Héssan,
Six Set-panoulh, Coon Ca-riillott. Harra. ‘Where Hécky.
Seven Lé-lochett. Fisher, (cat).. .. Yiipokos. ] . Béoha. Here . .. .. .. Eh-weh.
Eight . ... ... .. .| Sét-clow-ett. Water-dog, (lizard) .Hée-sollett. - § TV . Béoha, ‘What . .. .., .....Pay-ee.
Nine. . ... .. e Kétett-6llcss, Water-ouzel Sofir-sfnny. 3 (rest day)-.Sannie booha. Say, (tell me) Hdd-die.
Ten . Tickalouss. Gun . Xo-lool. Ketett saunie booha. | I don't know. . 0-00.
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i Lul/ie Tahoe trout and California brook-trout, (Salmo iridea.) 'l:he society has re-

;)g:i:kgzrer o I;s:iiickol. Or:onlglo'nth; next Kotett sass. lived several orders recently from Australia and New Zealand for a largo number of
Deer-stew. .. . ... .. Nopp-cluiemiss, Thank you—(simply Challa. B eggs of the California Salmonide. ‘

North star Wye{}a.r-werri& ‘.‘ good.”) . i No, 3. Same as No. 2. .
i‘ﬁt’eg‘?hf”"?’f“hg}fz};};ﬁtka’l“h' B"I‘T‘l‘}‘lghiussil'mo“ to Mﬁgrf(j;r net Ih ' No. 4. Lake Tahoe trout. Common name, (Tahoe) "shore-trout."
MeCloud River ‘Winnie-mgme. Good Indian Chdlla wintoon, # [earling. August 16,1872. Very abundant at Lake Tahoe. This one

Myland .. ..  Net Pomm. Bad white man . . Chipkallayi-patoq wps hatched artificially at the ponds of the California Acclimatizing

When you come . .. Hessan mut widder. | Do you want to see Mut  winner pciety in April or May, 1871. Contributed by ‘California Acclimatiz-
Atlantic Ocean, (far Kéll-ale-poo-ay my gun ? net kolool. - Society. :
east salt water.) welkh mame. Coming ....... Well-drbo. i
Come again. Way-ai-worr-ry. Come inandsit down.Ell-ponah kéltnal Vo. 5. Same as No. 4. )
Good bye, (the idea Harrd-dar. San Franciseo, New Kéll-ale pomm, 0. 6. Six specimens of young fry, hatched in April, from parents taken
of gom{é’ siply.) o York, or any dis- rom San Andrea's reservoir, and reared at California Acclimatizing So-
a?:: ‘g‘o"‘ ‘C‘Oée‘o‘l‘l""g{i:“—dm' ;Z?dglace’ (far-off Joty ponds. Angust 17,1872, Contributed by California Acclimatizing

peiety.
[lNo. 7. Six specimens of California brook-trout. San Pedro brook. _
pung fry, August 17, 1872. (See drawing.) (See note.)

i1S0. 8. Skin and head. Common name, San Andrea's lower reservoir

Spanish words used by McCloud River Indians.

These words are spelt as the Indians pronounce them.

Much Méocha. Cluster of Indian.. .Ranchory. it. Weight, 8 pounds. Length, 26 inches. Girth, (just in front of
Small ......... .. . Chikéeta. lodges. I . X X f

To know .. .. Sgh-beh. Money. .. ... ..... . Pés-sous. Psal,) 17 inches. Peculiar to the lower reservoir of the San Andrea's
Man . .. Moochdcha. Spring Valley") water-works. (See note.) The fattest and heaviest

ntof its length that lever saw. Easily landed, and died very quickly.
jere were about 500 separated and fully-developed eggs of last spring's
i lying loosely in the abdomen. The natural spawn of the next sea-

0. 8. This was a fine specimen of its kind, and one of the largest ever taken. The
gervoir” in which it was caught is an artificial body of water, several miles long,
ped by building a dam across the San Andrea’s brook, and used to supply the city of
‘rancisco with water. Tho appearance of this fish in the reservoir was a sur-
as no fish of that size had over been known about there before. It is thought
ne to be a salmon, accidentally shut in from the sea by the dam, and by others
a trout, whichfavorable circumstances bring to this unusual size. The reser-
B sbsolutely swarms with chubs, about six or eight inches long, which form the
f these large fishes. It is a singular fact that the upper reservoir, a short dis-
above on the same stream, contains only the common trout of the nsual size.

No. 1. Skin and head of fish, canght in Green River, near
River Station, (Pacific Railroad,) August G, 1872. Weight about
quarters of a pound. Common name, *“Buffalo-fish,” ¢ Whit
¢ Green River Sucker." (Seenote.) (See drawing.)

~No. 1. Green River, at this station, has an elevation of 6,140 feet. Tho surroun :

country has a very barren and desolate appearaunce, as if nothing could live -th§
Fortunately for the few inhabitants of the place, this fish, together with suci

with a small sweep-seino. . A
: . 9. Silver trout. San Andrea's lower reservoir. Rather rare. Very

th resembles salmon smolt. Never caught large. Boantiful form.

.. 10. Viscera of No. 8.

11. Two specimens. Utah mountain-trout. Young fry. Salt
City trout-ponds. Hatched artificially. Parents taken in Bear
Abundant in Bear River and Bear Lake, aud other cold mount-

No. 2. Common California brook-trout; San Pedro brook, twenty mj
south of San Francisco. Yearling. August 17,1872, These fish
in the San Pedro brook in March and April. Abundant. (See
Contributed by California Acclimatizing Society.

No. 2. The California Acclimatizing Society has its headquarters at San F'
and its ponds at Sau Pedro Point, in San Mateo County, twenty miles south ¢
Francisco. Its officers for 1872-73 are: Dr. W. A. Newell, 632 Mission street, pré
John Williamson, 632 Mission street, secretary. This society has successfull,
duced from the East the black bass (Grystesfasciatus) and the brook trout, (Sal
tinalis.) They have also succeeded in hatching and raising artificially a large
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No. 11. Tho Salt Lake City trout-ponds are fed by springs aud spring streamas, whi
contain the clearest and purest water that I have ever seen. Indeed, in these respects]
. the water is very extraordinary, It will run for six months without depositing sedjj [oth . . Inches.
ment or growing fungus. Water-cress and other water-plants grow in this water wil gth, snout to tip of tail ... ...
a rankness and luxuriance that is wonderful. Although the water must contain £I hofhead. . ... . .. ... 4

Dimensions.

it is vastly superior to any water that I have ever seen on the Atlantic or Pacific slog Vo .. L e . 11
for breeding and rearing trout. th of head. o 10
There is a fine lot of the native Utah trout at this establishment, which is eon: h of tail (at smallest part). . . - P

at present to the hatching and rearing of the native varieties, viz, Utah moun
trout and Utah Lake trout. The place is carried by the city government, and is |
charge of the Mormon superintendent of fisheries, Mr. A. P. Rockwood. ;
No. 12. Sacramento River trout. Sacramento River at Sacramen]
City. Rare. Female. August26,1872. (Sce drawing.) This varief§
sometimes attains a large size, being occasionally as large as the small
salmon. They are called salmon by some. Mr. S. R. Jones, of the Sa§
ramento fish-market, and a good authority, thinks that they are mo
ain-trout which have accidentally dropped down the river to this poif
They are caught here chiefly in the fall, and when the winter rains con
on they disappear again. .
No. 13. Sacramento River trout. Male, August 26, 1872. See N
12. (See drawing.) i
No. 14. Pharyngeual teeth of ¢ Sacramento pike  Augnst 20, 1872
No. 15. Viscera of No. 12.
No. 16. Viscera of No. 13.
No. 17. Salmon grilse. September 3, 1872. McCloud River. V¢
deep and thin. Head, tail, back, aud fins black. Very black all o
when dry, except on belly. .

ight, 4 pounds.
IMb. 20. Viscera of No. 19. Milt well developed and prime.

IMo. 21. Trout. Indian name, sydolott, McCloud River. Female.
feptember 7, 1872, Small head and beautiful form. Capital eating.
ite common.

Dimensions.

in this trout's stomach when caught. This was the best fish for
g that we found while on the McCloud. (See drawing.)

22! Trout, sydolott, McCloud River, September 7, 1872, In poor
ion compared with No. 21; but in better condition than No, 23.
» mach one-quarter full of salmon-eggs, which is the bait used by the
"8115 for catching them. Eggs less developed than those of No. 21.
fithe whole a lank-looking fish, with comparatively large head, but
J bad eating. This one, I believe, was speared by the Indians. (See

Dimensions.

From snoutto fork in tail ... ... oo il i ving.)
From snout to end of tail............... ... ... i pr e ) )
Girth. N0, 23 Trout. (Indian) sydolott, Said. by the Indians to be the

i1 on mountain-trout, like the previous specimens. McCloud River,
ptember 7, 1872, Thin, emaciated, and in very bad condition. Very
e head, compared with body. Dorsal fin mutilated. Flesh looked
pealthy. Eggs very small and diseased. Organs of exit ulcerated
[ swollen. NOTE. — Fish (trout) similarly diseased are occasionally
ud ot artificial trout-breeding ponds. The Indians said that Nosg, 21,
land 23 were the same fish, though found in such different condition.
fo drawing.)

24. Viscera to No. 21.

0. 25. Viscera to No. 22.

fo. 26. Viscera to No. 23. .

§0. 27. Common name, salmon trout; Indian name, twye-dar-déekit.

loud River, September 7, 1872. Also called at Soda Springs the
% Varden” trout. ' (See No. 68.) :

Head

Abundant. Scales absorbed into skin, and skin very slimy. Klesh \
but eatable. Many parasites in gills. (See drawing.) (8ee note.)

No. 17. The word “girth” iu tho catalogue, when used without explanation, mj
the measurement taken just in front of the dorsal fin.

but they were very large and tull, with milt flowing copiously from t

No. 19. Salmon grilse. Male. Body deep and thin. MeCloud R
California, September 5, 1872. Very black and slimy. Gills fillg
parasites. Looked foul. Greenish yellow sores iu flesh, under the
Weight, 4 pounds. (See drawing.) S
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Dimensions. No. 36. Grilse. McCloud River, September 25, 1872,

No. 36. Head of male salmon. McCloud River, September 25, 1872.
No. 37. Head of male salmon. McCloud River, September 25, 1872.

No. 38. Head of male salmon. McCloud River, September, 25,1872.
}: Probably an old fish.

No. 39. Head of femnale salmon.  September 23, 1872,

. Length, snout to tip of tail ...
Girth ...

Meat firm and hard, but rather dry; tasted very much like No. 8. Thes:
handsomest trout, and, on the whole, having the most perfect form of all}
the trout we saw on the McCloud. Also, the only fish that had colored]
spots. This one was profusely spotted over most of the body with red-2
dish golden spots. (See drawing.) Possibly the Salmo spectabilis, Pa§
cific Railroad Reports, vol. xii, p. 342-3. (See note.) Only a medium’
table-fish, at this season. Rare.

No. 27. This trout is rare in the lower waters of tho McCloud, but common at it8 i
head-waters. Fishermen say that this trout is caught nowhere else in California. It}
is considered a great luxury at Soda Springs, on tho Little Sacramento, from which
place parties often travel the fifteen-mile trail to the Upper McCloud to catch it. Mrj
L. F. Frye, of Soda Springs, ence canght a mountain-trout of two pounds on his hook;3
and as he was just in the act of pulling it out of the water, it was scized by a monstrous
wye-dar-déekit, which Mr. Frye says could not have weighed less than 20 pounday
The latter fish was lost, but tho mountain-trout showed the marks of his teeth on both
sides.

No. 28. Viscera to No. 27.

No. 29. Male salmon. McCloud river, California, September 23, 18724
A clean, healthy, nice-looking fish,.but not silvery. This fish belongs}
to a class which are just beginning to come up the river, in limited num;
bers, called the fall run. Their flesh" is quite palatable and good, ang
there is considerable fat on them still. Their scales have usually bel
absorbed, and the surface of the skin is smooth and slimy. These
the only salmon now coming up the river. All the others are floating
down the river, dead or dying. The milt of this fish was well devclope§
and flowing. Girth, 15 inches. (See drawing.) .

No. 30. Large, full-grown male salmon. September 25, 1872, McCloug
River, California. Weight, 20 pounds; girth, 21 inches; girth at anus, 1
inches; length, 38 inches. (Consult Salmo canis, W. Pacitic Railroag
Report, vol. xii, p. 341.) (See drawing.) (See note.) ;

L. No. 40. Trout. The common mountain-trout of California. Indian
kpame syoolotr McCloud River, September 27, 1872. This is a beau-
.tiful specimen of the species.

¥ No. 41. Mountain-trout. McCloud River, September 26, 1872. (See
¥ note.)
f' No. 41. Tho common mountain-trout is casily caught at most seasons of the year,

twith almost any seasonable bait, and also, and quite as successfully, with the artificial
?iy. The Indians also spear them. It is, however, hard to catch them on tho Lower

No. 42. Same as 41.

No. 43. Female salmon. McCloud River, September 28, 1872. This

h had spawned; was foul, emaciated, and with tail almost worn off.

fair specimen of the fish which are now floating down the river, dead

exhausted. Weight 10 pounds. (See drawing.)

No. 44. Female salmon. McCloud River, September 27,1872, Weight, -
J:pounds. This fish had not spawned when caught. The drawing was

plicn after spawning the fish. She had 4,500 eggs. (See note.) (See

Brawing.) '

No. 44. The less number of ova in tho McCloud salmon, compared with the eastern
Rlnon, was very noticeable. Inever found over 700 eggs to tho pound in the McCloud
pmon.  On the other hand, the egys were larger than those of the Atlantic salmon.

0. 45. Male grilse. McCloud River, September 27, 1872. "Foul, but
Ifair specimen.  Abundant, though not so much so as the full-grown
on. (Secnote.) ‘

i¥o. 45. T did not find a single female grilse among the great numbers of grilse which
gxamined and saw on the McCloud; nor have I ever seen a female grilse elsewhere,

No. 30. This fish was one of the largest, if not the largest, which wo saw on fhough I have seen persons who said they had seen them.

McCloud. He was thin and worn, but would have weighed nearly 40 pounds w. -
in good condition.

No. 31. Viscera to No. 30.

No. 32. Male salmon. McCloud River, September 25, 1872. G
in front of dorsal, 10 inches; at anus, 15 inches. No drawing was ta
of this fish.

No. 33. Viscera to No. 32.

There is no No. 34.

No. 35. Grilse. The skin was accidentally seraped somewhat wi
knife. September 25, 1872, McCloud River, California.

13 .
.Wo. 46. Young trout. Indian name kdo-00tét syo-lott=*gmall trout."
IeCloud River, September 29, 1872.

Ko. 47. Yellow sucker. McCloud River, September 29, 1872. Abund-
t. (See note.)

.L()! 47. The other fish of the McCloud River besides tho (1) salmon are the (2) com-
o mountain-trout, (3) twye-dar-déelet, (see No. 48,) (4) white-fish, (cyprinoid?)
mmon sucker, (6) yellow sucker, (see No.72,) (7) mud-fish, (8) silver-troutf Head-
i of McCloud.

above are all the fish that arc found in the McCloud River in September, Octo-
uulNovember.
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- No. 48. Common name on the MeCloud, ¢ white-fish;” common nameg
on the Sacramento, ¢ Sacramento pike." McCloud River, September
29,1872, Abundant, ]

No. 49. Viscera to No. 48.

No. 50. Same as No. 48. These fish are caught with salmou roe, andy
are very abundant at this season. (Sec drawing.) They grow here Ito;
an average weight of one or two pounds; bat in the warmer waters o
the Lower Sacramento, say at Sacramento City, they attain a very largd
size. Their flesh is sweet and good, but soft and bony.

_ No. 51. Viscera to No. 50.

No. 52. Female salmon. Indian names, mohalic no-oolh =
or woman-salmon, and Fkoraisch McCloud River, September 3
Weight, 18 pounds. Girth, 18% inches. This is a "fall run” fish, and
is larger than the average of the “fall run,” but not larger than thej
average of the summer-salmon. :

No. 53. Red-headed woodpecker. McCloud River, California, Octv
ber 8, 1872. Contributed by Hon. B. E. Redding.

No. 54. Snake. Head-waters of Sacramento, October 10, 1872. Con
tributed by B. B. Redding. S

No. 55. Trout. Indian name, sydo-lott. Sometimes called the r
banded trout. Little Sacramento River at Upper Soda Springs,O:
tober 10,1872, This trout has an almost scarlet band, extending th
whole length of the body, and about as wide as one-fourth the depth off
the fish. The band overlies the lateral line, and is about evenly divided
byit. The Indians say that it is the commmon mountain-trout, and th

the scarlet band is found on some, but not on others. (See note.)

No. 61. Same as No. 59.
. No. 62. Same as No. 59.
No. 63. Same as No. 59.
F Among these specimens of red-banded trout, is one skin and head

[, No. 64. Red-banded trout. Little Sacramento, at Frye’s Upper Soda
prings, October 9, 1872. Abundant. Caught all the months in the

Feffective of the natural bait. Mr. Sisson says that the flesh of these
Hish is sometimes white and sometimes red. Mr. Frye says that this is
e same trout that he has caught all the way up and down the Califor-

No. 65. Red-banded trout. October 9, 1872. Little Sacramento
River, ncar the hotel kept by Mr. Isaac F. Frye, at Upper Soda Springs.
. No. 66. Same as No. 65.

i No. 67. Same as No. 65.

No.68. Common name, salmon-trout. McCloud. Indian name,
-dar-ddel-it, which means the fish from the North, this variety
sing caught only iu the head or northern waters of the McCloud.
¥'be local name at Soda Springs is the ¢ Dolly Varden ” trout. Head-
aters of the MeCloud River, September 1, 1872. This specimen is
lted, and is the same as No. 27, but in the lower waters of the
cCloud, where No. 27 was caught, it is rare and exceptional, while
tthe head-waters of the river it is common. (See note.) The spawn
1 this fish were large and almost ripe.  These fish are thought to some-
fimes attain a size of 20 pounds. One was caught which weighed 5
pounds; another which weighed 11 pounds. They are considered very
e cating at Soda Springs. The salted one which I ate was certainly
| fine. (See No. 27.)

'Nu. 62. T was told that at the head-waters of the MeClond, there is a beautiful silvery
joat beside the “ Dolly Varden,” called tho  silver-trout." (Sec note to No. 47.)

No. 69. There is no number 69.

I No. 70. Trout, October 10, 1872. Head-waters of the Sacramento.
Ei-No, 71. Water-ouzel. October 10, 1872. Indian name sours-sinny.
lead-waters Sacramento, October 10, 1872. At a distance the water-
puzels seemed to be almost the color of the rocks on which they stand
Ipd look for food. They have a peculiar notc like a child's rattle, but at
gnes sing beautifully.

[No. 72. Mud-fish. McCloud River, October 31, 1872.

fNo. 73. Small mud-fish. McCloud River, October 31, 1872.

ENo. 74. Young trout, McCloud River, October 31, 1872.

i No. 75. Same as No. 74.

zNo. 76. Trout. Wentworth’s brook. This brook empties into the

No. 55. The searlet-banded trout appears to be tho same as tho common mountaiy
trout, the scarlet baud being an accidental feature, dependent upon seasons and lo
ties. For instance, on tho coast it is rarely seen in its full brightness; in the Lowd
McCloud, the trout have it iu June, aud it continues to grow more vivid and deep
colored till the middle of August, when it leaves them altogether, and does not fihey
itself at all in September and October.  Again, at the hoad-waters of the Sacramepts
the golden band is on tho trout all the yewr round, and it is probably the same wif)
the trout at the head-waters of the McCloud, The bright scarlet band is so rare on ¢
coast that the trout fishermen call if n different variety; amd esteem it an unus
prize. (See No. 64, catalogue.)

No. 56. Red-banded trout. lIead-waters of Sucramento, near Moni
Shasta. Temperatare of water, 46° F. The trout caught in these
waters are very fine. October 10, 1872,

No. 57. Red-banded trout. Head-waters Sacramento, near Mot
Shasta, October 10, 1872.

No. 58. Same as No. 57.

No. 59. Red-banded trout. Little Sacramento. Upper Soda Spri
October 10, 1872.

No. CO. Sameas No. 59.
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bsuppose this is the piewvre of Hugo's ¢ Les Travaillewrs de la Mer,” or
o_ulps. Farallone Islands, November 15, 1872. Occasionally caught
gon this coast. The fishermen speak of it with dread, and evidently con-
isider it very formidable.  This specimen was not considered a very large
Jond; yet it must have been much larger than the one Hugo describes,
as this one has over 1,200 suckers to 400 of his specimen. Adams speaks
off one caught near the Meia-cashimah Islands as a very large one, be-
se it could cover an area of 12 feet in circumference. The arms of
s one were about 43 feet long, and could cover an area at least 28
tin circumference. The Italian fishermen consider them good to eat,
d very good, too. The ink-bag was quite full, and had, I should say,
pver a half a pint of fluid in it.

No. 89. Trout. McCloud River, November 2, 1872.

No. 90. Rock-perch. Near Goat Island, San Francisco BayNovem-

McCloud on its east side, about thirteen miles above its mouth. Therd
are a ranch and cabin here, occupied by the only white resident of
the McCloud River, Mr. Frank Wentworth. November 1, 1872.

No. 77. Same as No. 76.

No. 78. There is no No. 78.

No. 79. Salmon. Female. Mill-brook, near Tehama, on the Saicra
mento River, November, 7, 1872, Abundant. This is a small streanij
where the salmon rush up to spawn in great numbers, in October and§
November. They also come up this broek in April, May, and Junej
They resemble iu many particulars, in outward appearance, the "Jall
run” of the McCloud River. This point is fourteen miles below
head of navigation of the Sacramento River, which is here quite deep
and broad. The water of the main river is roily here. (See note.)
(See drawing.) Girth, 20 inches. Weight 164 pounds. g

No. 79. At Tehama, in the fall, the salmon are speared and trapped in great numbers;
and many are sent to the San Franecisco and Sacramento markets, salmon from otheg
sources being very scarce at this time. These spawning-fish,however, are seldog
offered for sale in the first-classmarkets, aud are not eaten by the initiated. Theyarg
in demand, however, at the more common restanrants and eating-saloons. 1

No. 91. Porgee. Near Goat Island, San Francisco Bay, November 18,

. 92. Salt-water trout. Salrancisco Bay, November 18, 1872.
» . Roek-perch. Sau Francisco Bay, November 18, 1872.
£ No. 94. Rock-perch. San Francisco Bay, November 18, 1872.
# No. 95. Salt-water trout. Sau Francisco Bay, November 19, 1872.
No. 96. Salt-water trout. Sau Francisco Bay, November 19, 1872.
f'No. 97. Spider. Near Mount Shasta, October 10, 1872.
No. 98, No. 99. There are no Nos. 98 and 99.
No. 100. Three specimens. White-fish, Russian River, Mendocino
ounty, California, September, 1872. Contributed by J. Williamson.
|>_N0. 101. Herring. Five specimens. San Francisco Bay, November
2, 1872.  Males very full of milt.

iNo. 102. Rock-fish, rock-cod. Three specimens. San Francisco Bay,
Rovember 22, 1872.
iNo. 103. Rock-fish, rock-cod. Yellow. San Francisco Bay, Novem-
122, 1872.
iNo. 104. Water-dog. Tributary of McCloud River, California, Oc-
bber 21, 1872.
[No. 105. Salmon head. A fresh-run fish. Caught at Rio Vista, Sacra-
fento River, November 21, 1872. Female. Rare at this season. Prime
bondition. Fat, silvery, and fine eating. Eggs very small. A true Sacra-
bento River salmon. (See drawing.) The Sacramento salmon command
' ! month the highest price in themarket—25 cents, retail; wholesale, 18
gnts—being more rare this month than at any time. There is another
lmon (see No. 106) which is sold in the Sau Francisco market at this
me, much inferior, and not commanding so high a price.
i¥o. 106. Salmon head. November 21, 1872. Male.
nt Arena, Mendocino County, California. The fish referred to un-
frthe last number. It resembled in form the "fall run "of the McCloud
jales, in their best condition. It was, however, bright and silvery, with
8 S.Mis. T4—14

No. 80. Salmon. Male. Mill-brook, near Tehama, on the Sacrament
River. Abundant. November 7, 1872. These fish wore in their primg
for spawning the last week in October. At this date many bad spawned}
but many, also, of this run, had spawn and milt in them. Weight,
pounds; girth, 13%inches. (See drawing.) i

No. 81. Same as No. 80. Male, weight 13 pounds; girth 183 inches}
(See drawing.) 3

No. 82. Salmon. Female. Mill-brook, near Tehama. Weight, 10§
peunds; girth, 16} inches. November 7, 1872. (See drawing.) A

No. S3. Salmon grilse. Male. Mill-brook, near Tehama, Novembes
7,1872. Weight, 44pounds; girth, 123 inches. (See note.) (See draw]
ing.) !

No. 84. Salmon. Female. Mill-brook near Tehama, on Sacramer
River, November 7, 1872. Weight, 103% pounds; girth, 16 inches, Thy
fish had perfect or nearly perfect scales, and a somewhat silvery appeaf
ance. The eye will be seen in this specimen to be larger than that
the other specimens. Salmon with unabsorbed scales are very rare§
this season, and at this distance from the sea. [ did not find one on Ith
McCloud from September 1 to November | that had scales like tho
on this specimen. (See drawing.) 3

No. 85. Tom-cods. San Francisco Bay, November 16, 1S72. 1

No. 86. Common name on I’acific coast, is smelts. San Francisg
Bay, November 16, 1872. ‘

No. 87. Shrimps. San Francisco Bay, November 16, 1872. (Thd
creatures lived longer in the alcohol than anything I have seen excl
lizards.) ‘

No. 88. Octopus. Common name among the fishermen is squidi:§
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ians, very singularly, prefer the exhausted and dying salmon for dry-
to the fresh and prime ones. As soon as a salmon is speared or
el from the trap it is opened—the spawn always being saved as a
y—and split and hung on a bush or fence made for the purpose, in
be) open air.  In the dry air of California, the drying process is suffi-
gnt to preserve them without salt. The Indians never use salt in pre-
fving their salmon, and will not eat salt meat of any deseription.
phen the salmon are sufficiently dried, they are tied together in bun-
E.e&, and packed away around the sides of the lodges. These specimens
fere) presented by one of the McCloud chiefs, and, repulsive as they seem,
8y represent the main support of the Iudlans during the winter, and
mlughly valued by them.

fhro. 111, A deer-skin, tanned and dressed by the McCloud Indians.
' for making moccasins, aud sometimes for clothes. Some of the -
jer-skins dressed by the MeClouds are very white and soft. October,

scales very much as in a prime fish. The scales were smaller than th

of the Sacramento salmon, and brushed off easily, as with a smolt. B
* jaws had large teetb, but, as will be observed in the specimen, they &
smaller than in the MeCloud River males and are fitted loosely and flexy
bly into the jaw, as if set loosely in a piece of rubber lining. The teel
are, also, unlike the McCloud River fall run male, dark and @irty-loof§
ing. The teeth seemed to be in a transition state, and raised the quel
tion whether they were coming or going. A female of the same varief
being found the next day with nearly ripe eggs, the inference scemed
to be that the teeth of the fish must be coming. The milt of this fis§
was copious and prime. The eye, it will be observed, is larger than thaf
of the Sacramento salmon. It also has a less forked tail. The fishe§
men say that it will not compare in table qualities with the true Sacrg
mento salmon at this season. There were less fin-rays in the dorsaf
pectoral, and anal fins than in the respective fins of Sacramento salmog
(See drawing.) There were grilse of this variety caught at the saug
place, in the San Fraucisco market to-day, bright silvery, and of veg
graceful form. These commanded a high price, (See drawing of Nj
128.) E

No. 107, Young cod-fishes. November 24, 1872. San Francisco Bag

No. 108. Spawn of Point Arena salmon showing stage of d
velopment. (See No. 106.) I learned from parties living at Eel Rivg
north of Point Arena, that the salmon of that river come up
spawn in December and January, and if the rains are early, that the »
mon spawn in those months in Eel River. It is possible that No. g
was on his way to Eel Eiver to spawn, as was-also the female, hav}
the eggs (No. 108), It is obvious from the advanced stage of the mi}
and eggs of these fish, that they were on their way to their spavrnig
grounds. If it is true that the Eel River salmon deposit their eggs]
December and January, we have then seven months of the year
known to be salmon-spawning months, namely, July, August, Sept
ber, October, November, December, and January. g

No 10.9. l’ehcmn ( Delicanus fuscus.) Sun Tedro brook.
22, 1872.  Contributed by J. Williamson.

No. 110. Dried salmon. This is a fair specimen of the dried s& g
which the MeCloud River Indians live on chleﬂy through the -wit
Most of the salmon used for drying are taken in August and Septen]
when they are spawning or felling down the river exhausted, 4
spawning. "They are then easily captured by spearing, or by
The spears are very long, and carefully made. The traps are
baskets of bushes, placed at a fall or rapid, and winged on each sidé
a fence of stakes or bushes runping at a slight augle up the riref
that the exhausted fish coming dotwon the river, finally find their way §
the basket and are there trapped. Tho McCloud Indians do not &
trap the fish coming up the river, but only those going down, which i8}
the contrary of the principle of the white maw’s trap aud nets. Thg

112. Deer-skin blanket. Prepared and sewed by the MeCloud In-
This is the common blanket of these Indians, October, 1872,
Rl 113, Heavy buck-skin blanket. Tanned by the McCloud Indians.
roe and heavy skins like this are used alone, as blankets. This one

peatly as large as the two sewed together of the last specimen.

fVo. 114. Seeds, stalk, and leaf of plant used and highly valued by
p Sacramento River Indians, for making thread and nets. It will be
frred that it has a good fiber. Near Mount Shasta, October 10,

ro. 115. Whibe-pereh. San Francisco Bay, December 2, 1872.
fo. 116. Nuts of the # Digger” pine. Highly valued by the Indians

0. 117. Soap-root, McCloud River, November, 3872. Used by In-
Ris for making brushes.

9, 118. Stones of which arrow-heads are made by the McCloud In-
ps. McCloud Eiver, October, 1872,

D. ]10. Acorns and leaves ofmonntainlive-oak. These acorus, togeth-
ith the acorus of other oaks, form the next important staple of food
IB dried salmon, among the McCloud Indians. The squaws gather
iin oreat quantities, and make a kind of paste or soup *of them, in
form they are eaten, almost exclusively. MeCloud River, Qcto-
3872. Contributed by B. B. Redding.

- 120. Parasite-on pine-tree. McCloud River, October31,1872. Con-
Rted by J. G. Woodbury.

0. 121. Skate. San Francisco Bay, December 2, 1872.

- 132. Skate. Bay of San Francisco, December 2, 1872.

K).123. Young smelts. (Atherinopsis californiensi?) Bay of San Fran-
¥ December 3,1872. Theseareuniversally soldin California forsmelts,
he people generally suppose that they are smelts. Three specimens.
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.]. and was 9 feet long. Was told of one caught here that welghed 600

pouuds

' No. 274. Herring. Sacramento River, R10 Vista, February 26, 1873.

No. 275. Lobster, (local name.) Sacramento river, Rio Vista, Califor-
- nia, February 26, 1873.

‘time, while in New England they spawn at exactly opposite seasons ofl
the year; the suckers in May and the trout in October. 1

No. 153. Skin of mud-hen. Clear Lake, California, February 13 1873.]
Very abundant and very tame. ]

No. 15Y4. Skin of white heron. Clear Lake, California, February 2,» [ No. 168, Small fish. Cold Creek, Lake County, California, February,
1S73. Not abundant. 1873,

No. 155. Water-lizard. ~February 10, 1873. Kelsey Creck, LakeQ N 169 Small fish. Cold Creek, Lake County, California, February,
County, California. f 1873,

No. 156. Spawn of salmon-trout. Kelsey Creek, near Clear Lake, 0'111- L No. 170. Two specimens from Chinese fish-market at San Francisco,
fornia, February 11, 1873. i February, 1873.
i ’

No. 157. Pyloric appendages and milt-glands of No. 158. 4 . . . -
No. 158. Muracna. (Italian name.) Farallone Indians, December il No. 171. Heads of male salmon; two specimens. Point Arena, Oali-
. fornia, December 1872.

72 i i -8 . 3 . .
14{\1(1)8 ‘1d5'9 SLpai“éflt::)ﬁrgrrslg lerhgﬁijtri)blftut tgirstf:tt?sffrf?l?: qlgzll\;v : Creek b No. 172. Yellow rock-fish. Bay of San Francisco, November 22, 1872.
’ : ' ’ Y ' No. 173. Small Muraena. (See No. 158.) Farallone Islands, March

Lake County, California, March, 1873. Contributed by J. G. Woodbury.? 12, 1873
; 2 )

No. 160. Shy or chy. (Indian name.) Five specimens, (tag says 8ix . . .
Cold Creek, Lake Gounty, California, March §, 1873. Contributed by fil N0 174 Red-headed woodpecker. - McCloud River, California, No-

J. G. Woodbury. . No. 175. Blue-jay. McCloud River, November, 1873.

i ush. alifor Nt ; I
No. 161. Nic-coosh, or miikh-ush. Cold Creek, Lake County, 0110{ K No. 176. Salmon-spawn, showing stage of development. Rio Vista,
ma, March 8, 1873. By J. G. Woodbury.
February 26, 1873,

Numbers 161 to 167 omitted. : g . . . .
No. 167. Shapaulle. Burtnett's mills, Kelsey Creek, Lake County, Cah rl’l[T)\I?é;}W' Salmon-spawn.  Sagramento River, near Rio Vista, March
AUy .

9,18
fornia, March 9, 1 ‘5. By J. G. Woodbury. E No. 178. One bottle containing seven small fish, from Clear Lake,
Nos. 168 to 208 omitted here; resumed further on. ! . .
No. 208. Trout. Independence Lake, on Sierra Nevadas, Californiay _Lake County, California, February, .1873.'
. ' No. 179. Salmon-spawn. Near Rio Vista, December, 1873.

F 24, 1873. . .
cbruary 24, 1873 ¢ No. 180. Salmon-spawn. Near Rio Vista, January 25, 1873.
o, 2. Same as To- 208 S No. 181 Spawn of lake-trout. Clear Lake, February, 1873.
Nos. 210 to 216. Chubs. Sacramento River, near mouth of San Joa-E pawn of lake-trou car Lake, Iebruary,
1 No. 182. Young trout. Spawned and bred artificially from parents

quin, February 25, 1873. ]
Nos. 217 to 231. Perch. Sacramento River, Riq Vista, February 25 ‘eaught in the San Andreas reservoir, hear Sau Francisco. (See No. 8 of

1873. 4
Nos. 232 to 236. Hardheads. Sacramento River, near mouth of Sai
Joaquin, February 25, 1873.
Nos. 237 to 243. Sacramento pike. Sacramento River, Rio Vistd
February 25, 1873. ) .
Nos. 244 to 250. Viviparous perch. Local name "sun-fish." Sacr
mento River, Rio Vista, February 26, 1873. i
Nos. 251 to 262. Split-tails. Sacramento River, near Courtlandy
February 26, 1873. ¢
Nos. 263, 264. Suckers. Sacramento River, Rio Vista, February 2
1873. 1
Nos. 265 to 270. Herrings. Sacramento River, Rio Vista, Februag
26, 1873. :
Nos. 271 to 273. Sturgeons. Sacramento River, Rio Vista, Febmary
26, 1873. Saw one, February 27, at Rio Vista that weighed 200 poundg

,'

NOA 184. Supposed to be the ¢ steamboat-bug." Sereno Lake, Sierra
Nevada Mountains, California, altitude 7,000 feet, November 9, 1872.
fThis insect was found swimming in the water, under ice an inch thick or
[more It seemed, says Mr. Redding, to gather water within its body by
[some process, and to propel itself along by ejecting it again from behind.
Itwas observed some time in order that the pumping process of the in-
Bect might be well ascertained. Contributed by Hon. B. B. Redding.

£ No. 185. Twig of pepper-tree. See No. 149, Clear Lake, Lake County,
alifornia, February, 1873.




