XX.—REPORT OF OPERATIONS IN CALIFORNIA IN 1873.

By L1VINGSTON STONE.

A—CLEAR LAKE.
1.—FIELD-WORK IN THE WINTER OF 187273,

On the 1st of January, 1873, at which date my last report closes, I
was at San Francisco, making observations in regard to the fish and-
fishing of the Sacramento, and intending, in a few days, to go to Oregon
to look for a suitable location on the Columbia River for obtaining &
supply of eggs of the salmon of that river.

A succession of storms on the Pacific coast deferred my departure
from San Francisco for this purpose, and, while waiting for fair weather
and an outward-bound steamer, advices were received by telegraph,
stating that a large number of white-fish eggs were on their way to
California from the great lakes.

At the same time, Mr. S, R. Throckmorton, the chairman of the Cali-
fornia fish-commission, requested me to assist Mr. John G. Woodbury,
then in the employ of the State commission, in selecting a favorable site
for hatching the white-fish eggs on their arrival, and for depositing the
young fish when hatched.

In compliance with the requirements of this new turn of affairs, I
abandoned my plan of going to the Columbia, and, on the 10th of Janu-
ary, took the cars for Clear Lake, Lake County, California, one hundred
and twenty- miles north of San Francisco, having in view the objects
Jjust mentioned.

2.—CHARACTER OF CLEAR LAKE.

After two or three days spentin examination of various waters, it
was decided, on the 156th of January, to locate the hatching-works for
the white-fish eggs at Kelsey Mills.

These mills are situated on Kelsey Creek, a tributary of Clear Lake,
and are three miles above Kelseyville, Lake County, and six miles from
the outlet of Kelsey Creek into Clear Lale.

The water-supply was taken by a pipe from the flume of the mill, and
was ample. The hatching-works were in every way satisfactory.

Owing to the difficulty of obtaining moss in the Eastern States in
midwinter, the first lot of white-fish eggs forwarded from the Last
were packed in sponges.
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This kind of packing, though suitable for short trips, was not ade-
quate to the requirements of the long journey across the continent, and
the eggs were all dead when they arrived at Clear Lake. A second
lot, sent on afterward, to take the place of those which were lost, arrived
in good condition, and from them 25,000 white-fish were hatx,hed under
the charge of Mr. J. G. Woodbury. About the time of the absorption
of the yolk-sac, the young fish were placed in various portions of Cleal
Lake. This was the first introduction of the white.fish (Coregonus albus)
into the waters of the Pacific slope.

While stopping at Clear Lake, I gathered the following items in
regard to its waters and the fishes that inhabit them. .

It is a siugular fact, illustrating the inaptness with which names are
often given to natural objects, that the water of Clear Lake is never

Jclear. It is so cloudy, to use a mild word, that you cannot see three
feet below the surface. The color of the water is a yellowish brown,
varying indefinitely with the varying light. The water has an earthy
taste, like swamp-water, and is suggestive of moss and wator-plants. In
fact, the bottom of the lake, except in deep places, is covered with a
deep, dense mosg, which sometimes rises to the surface, and often to
such an extent in summer as to seriously obstruct the passage of boats
through the water.

There are large soda-springs boiling up at various points in the bed

. of the Jake, which discharge into it vast quantities of soda-water daily.
A reddish-brown, frothy substance is produced in such abundance by
the natural evaporation of the soda-water that the lake in places seems
to be full of it.

In winter, the water is cool and not dlsagreeable, in spite of its earthy
taste; but, in summer, it grows warm, the swampy flavor becomes intensi-
fied, the frothy substance from the soda-water increases, the plants and
moss from the bottom float in great quantmes in the water, and it
becomes unfit to drink,

These conditions would seem to be untavorable to fish-life in the luke H
but, by another of those numerous contradictions for which California is
noted this lake seems to be particularly adapted to fish, and the water
teems with them. In the spring, when they runup Kelsey Creek, Cold
Creek, and other tributaries, to spawn, they swarm in these stre'lms by
millions, forming an almost solid mass, 8o that it is even difficult to cross
the fords with a horse on account of them.

3.—LIST OF FISHES INHABITING THE LAKE.

The local names of the fish are as follows :

1. 1’/erch. 5. Chy. 9. Black-fish.
2. Shapaaulle. 6. Roach, 10. Trout.
3. Hitch. 7. Spotted sun-fish. 11. Bull-heads.

4. Suckers. 8. Mud-fish, (mud-suckers.) 12. Viviparous perch.
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Perch, (Smithsonian Collection, No. 14G.*)—The perch is very abun-
dant, indeed. It resembles in color and shape the white perch of the
Potomac, but is rather deeper and shorter. Those that I saw in Feb-
ruary were about six inches long by three inches in depth. Their flesh
is oxcellent, and they are highly prized as food both by white men and
Indians. The perch spawn in May around the margin of the lake.
Millious of young perch are seen in June.

Shapauile, (Smithsonian collection, No. 152.)—This fish is a cyprinoid,
and is the same as the Sacramento pike, or the California white-fish, of
which several specimens have been forwarded to the Smithsonian Insti-
tation in my collections on the Sacramento and McCloud Rivers, It
averages in weight about five or six pounds, though some have beeu
caught as heavy as thirteen pounds. Their flesh is white, soft, and bony,
and they are ouly a medium table-fish, I wastold that they spawn in the
sand and gravel in the creeks in May ; bat, from the fact that they are
caught in great quantities during this month with the hook and line, I
am inclined to think they spawn earlier, perhaps as soon as the begin-
ning of March.

Hiteh.—This is a small, light-colored, and slender fish, about a foot in
length, and very full of bones. The whites do not consider them fit to
eat. The Indians eat them, bones and all, and appear to like them.
They run up the streams in the spring to spawn in countless numbers,
1t is not uuusual to see one or two acres of ground covered with hiteh,
which the Indians bave dried for food.

Suckers, (Smithsonian collection, No. 152.)—These resemble the com-
moun suckers of other localities. They are poor food, except the large red-
finnied suckers, which are esteemed tolerably good eating. They spawn
on the sand-beaches of the lake and also in the tributary streams. They
dig holes for their nests as large round as a bushel-basket and from six
to twelve inches in depth., They run up the creeks in March, and prob.
ably spawn about that time.

Chy, (Indian name;) silver sides, common name; (Smithsonian collec-
tion, No. 148.)—This fish is quite small, and is said to be all bones, They
ran up the creeks to spawn in May and June in vast numbers. The
Indians eat them, but they are not valued by the whites. :

Roach, spotted sunfish.—These fish are edible, and are seen in vast
Quantities around the sand-beaches in May, when they probably spawn.
They are not of much account.

Mud.fish, or mud-sucker.—This fish is a short, thick fish, of a bluish
color, Its flesh is soft, and is of no value. It is supposed to spawn in
May around the beaches and among the tules, i

Black.fish—1I could not obtain & specimen of this fish to examine,
but I heard different persons say that it was a very excellent fish for the
table. Some ranked it next to the trout, while others placed it below

* Thoe numbers attached to the npmes of the fishes refor to my oatalogue of the speci~
mens collected for tho Smithsonian Institusion.
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the shapaulle. It grows to a considerable size, the full-grown fish
weighing three or four pounds. It is not abundant as a rule, although
large quantities of the black-fish collect in the tules in May, when many
are killed with clubs, This is undoubtedly their spawning-season.

Salmon-trout, (Smithsonian collection, No. 1561.)—This is the local name
of a fine, large trout which inhabits the lake, and runs up the tributaries
to spawn in the latter part of the winter. It is highly prized for the
table. In summer, when the water is warm, the trout collect around
the cold springs of the lake, and seem to live there exclusively; the
water of the rest of the lake probably being too warm for them. The
Indians fish them very regularly and steadily. These trout used to be
very abundant in the lake, but the whites have pursued them so unre-
lentingly on their spawning-grounds that they are rapidly diminishing.
It is difficult to find one now where hundreds used to come to spawn.
Those that I saw in February, 1873, were about eighteen inches long,
and averaged nearly two pounds in weight.

The common California trout is also abundant in the brooks and
streams in the vicinity of Clear Lake, but cannot properly be called one
of the fishes of the lake.

Bull-head.—I did not learn much about this fish, except that it likes
the mud and is an inferior fish. 1t is not the bull-head, (Pimelodus,) or
horn-pout, of the BEastern States.

Small perch, (see Nos. 244-250, Smithsonian collection;) (viviparous
perch.)—This is a beautiful little fish, quite small, but very good eating.
It is the same as the viviparous perch of the Sacramento, specimens of
which are included in my Smithsonian collection of 1873. As its name
implies, it brings forth its young alive. It is quite abundant in Clear
Lake. :

4.—THE CONDITION OF THE FISH IN CLEAR LAKE AT DIFFERENT
SEASONS.

January.—In January, the lake rises somewhat, the tributary streams
are full and high, and the trout of the lake run up the streams tospawn.
A few suckers are also found in the cre€ks when they are roiled by the
rains. It is said that black-fish are caught with the hook at this time,
but I did not hear of any being taken during wy stay in January.
The Indians fish with a sweep-seine during this mouth, and catch vari-
ous kinds of fish. They also catch the lake-trout with hook and line,
and the perch with nets.

February.—In February, the shapaulle run up the streams, and are
caught in considerable quantities. The lake-trout return to the lake.
Black-fish are caught this month. The tributary streams are very high.

March.—Suckers and shapaulle abound in the creeks. The shapaulle
bite somewhat in the lake. Black-fish are more abundant and more
easily caught. _ )

April.—Hitch, chy, shapaulle, and suckers abound in the creeks.
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This is the best month for catching shapaulle, Perch, shapaulle, hitch,
and chy are caught in the lake with hook and line this month. Black-
fish are abundant.

BMay.—The first of May is about the best time for catching perch. In
respect to the other fish, this month is very much like the last.

June.—The larger part of the fish which have gone up the creeks in
such vast numbers have returned to the lake by this time. They have
also left the sand-beaches and tules where they have bLeen spawn-
ing, and have returned to deep water. Most kinds of the Clear Lake
fish can be caught in the lake during this month with hook and line;
more perch being caught, however, than any other species. The Indians
go this mounth to the cold feeding-springs of the lake to catch trout with
the nets.

July.—This month does not differ much from the last in respect to
the fishing ; but the water during this month becomes warm, and the
fish get sott, and are not good.

August.—The lake is not fished much this month, the water bemg warm
and the fish soft and inferior. The Indians, however, continue to fish
for trout around the cold springs which feed the lake. Thereisonespring
in particular fished by the Indians, two miles east of Morgan Young’s,
which is forty feet in diameter, and whieh boils up so that one cannot row
a boat across it. 'This spring would make a small river if confined. It
is thonght that it farnishes the chief water -supply of the lake in the
summer. It is, of course, cold all the year round.

A great vumber of dead black-fish are seen about the lake this month, -
and some dead porch and roach around the shores and among the tules,
which, in many parts of the lake, line the edges densely to a depth of
twenty or thirty feet.

September.—Fish and fishing are about the same as in August. The
weather is a little warmer. No oune fishes during this month except the
Indians, who still keep after the trout. The water this month is in its
worst condition. It is full of the frothy product of the soda-springs.
A green scum covers a large part of the surface, and it is not only
uncleanly to look at, but unfit to drink; and yet, strangely enough, this
lake, which one would think uninhabitable by fish, fairly teems and
8warms with them.

October.—In October the water begins to cool a little, but as yet there
have been no rains, and there is no other improvement in the water
except tho cooling of it. There is no more fishing done this month than
in September.

- November.—The water is colder this month. The wind and rain clear
off the stagnaut scum which collects on the surface in the summer.
The fish are. better, but there is no fishing done.

December.—The lake is clear again on the surface, and begins to rise
with the rains, The water continues to grow cooler, and the fish im-
prove; but there is no fishing of any consequence done before the new
Year.
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B—SACRAMENTO RIVER.

After leaving Clear Lake, I went to the Sacramento River to procure a
collection of the fish canght at this season, (February.)

At Rio Vista and other points, I gathered the following fragmentary
notes, which I present here as supplementary to my report on the fish
of the Sacramento River for 1872.

1.—CHARACTER OF FISHING ON THE SACRAMENTO.

The fishing on the Sacramento River is done in three ways: 1. By
drift-nets; 2. By fyke-nets; 3. By sweep-seines.

Drift-nets—The drift-nets are used exclusively for catching salmon.
They have an 8%-inch mesh, are usually 40 meshes deep, and from 150
to 200 fathoms long. As nearly as I could learn, there were not far
from a hundred salmon-nets in operation on the Sacramento River in
1872. At the meeting of the salmon-fishermen of the Sacramento that
year, there were ninety-five boats represented.

These nets are worked by simply drifting them with the tide. The
salmon, which, of course, are heading against the tide, are gilled in the
meshes. The turn of the tide is the most favorable time for this sort
of fishing. ’

The nets are frequently drifted a mile before being hauled in. The
salmon-figshing is conducted entirely by white men; no Chinamen being

.allowed to participate in it. There is no law regulating the matter;

but public opinion is 8o strong in relation to it, and there is such a prej-
udice against the Chinese, that any attempt, on their part, to engage
in salmon-ishing would meet with a summary and probably fatal
retaliation.

The number of fresh salmon shipped from Rio Vista to San Francisco
in the year 1872 is as follows:

Januwary . ................ 792 J-uly .................... 1,145

February ................ 1,581 | .August...... e 1,496
March................... 1,945 | September........_...._. 2,335
April....oooioiioa ..., 3,354 | October ................ 583
May - cccivee .. 4,408 | November ............... 441
June -................... 1,201 | December ............... 390

On one day in February, when I came down the Sacramento, there
were put on board the steamer, at Courtland, 7 fresh salmon; at Rio
Vista, 32 fresh salmon; at Sherman Island, 32 fresh salmon ; at Collins-
ville, 123 fresh salmon. :

The number of fresb fish (salmon and stargeon) brought down the
Sacramento River to San TFrancisco in 1872, by the steamers for the
Central Pacific Railroad Company, is as follows:
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January....... Ceeeenen 5,514 | August ........... . o 15,677
February ...........-.. 5,799 | September..... ...... .. 14,706
Mareh .............c0. 11,394 | October............... 3,082
April ...... . ... ceees 15,563 | November ............. 2,367
May..... ..... P 27,394 | December ... ......... 3,716
June..........iiaann. 5, 561 —_——
July. oo iiiiiaeans 6,043 | Total «.......... 105, 796

The proportion of sturgeon and salmon in the various months are
estimated as follows: ~

January : 10 per cent. salmon; 90 per cent. sturgeomn.

February: 10 per cent. salmon ; 90 per cent. sturgeon,

March: 50 per cent. salmon ; 50 per cent. sturgeon.

April: mostly salmon.

May : all salmon.

June: all salmon.

July: all salmon.

August: all salmon.

September: all salmon.

October: 50 per cent. salmon ; 50 per cent. sturgeon.

November : 50 per cent. salmon ; 50 per cent. sturgeon.

December: 10 per cent. salmon ; 90 per cent. sturgeon.

Besides the salmon above mentioned, a large number are taken by
sailing-vessels and by the opposition-line of steawers and other con-
veyances to San Francisco and the larger towns.

The points from which salmon are shipped on the river-steamers are
Sacramento City, Courtland, Emmatown, Rio Vista, Collinsville, Anti-
och, Benicia, Martinez.

In the spring of 1872; about 25,000 salted salmon came from the Sac-
ramento River to San ¥rancisco, and in the fall about 9,000.

The Rio Vista salmon-fishermen recommeond the prohibition of fishing
from June 1 to October 1 or from June 15 to October 15.

Fyle-net fishing.—The fyke-nets have a mesh of 23 inches. There
Wwere, in the winter of 1872-'73, eighty-five fyke-nets on the Sacramento
at Rio Vista. They are stationary of course, and are examined every

twenty-four hours. '
All the kinds of fish in the river are caught in these nets. Mr. John

D. Ingersoll, a’prominent fyke-fisherman of Rio Vista, informed me that
the daily catch for twenty nets is now about seventy-five pounds of fish.
They include: chubs,* (Nos. 210-216, Smithsonian collection;) perch, (Nos.
217-231, Smithsonian collection ;) hardheads, (Nos. 231-236, Smithsonian
collection ;) Sacramento pike, (Nos. 237-243, Smithsonian collection ;)
Vlled,I’Ou‘lp(}lch (Nos. 244-250, Smithsonian collectmn ;) split-tails, (Nos.
251-262, Smithsonian collection;) suckers, (Nos. 263-264, Smithsonian
collecmon,) herrings, (Nos. 265-270, Smithsonian collection ;) sturgeons,
(Nos. 271-273, Smithsoniin collection ;) crabs, (No. 275, Smithsonian col-

* Numbers referable to catulogue forwarded with specimens,




384 REPORT OF COMMISSIONER OF FISH AND FISHERIES,

lection.) Of these varieties, the perch, pike, and sturgeon are the best
food-fishes.

There has been a vast decrease in the returns of the fyke-nets during
the last twenty years.

In 1872 and 1873, they used to catch 700 or 800 pounds a day in one
fyke-net. An average of 250 pounds a day for one net, at Sacramento
City, was usually expected in those times. The present catch of 75
pounds a day in 20 nets certainly presents an alarming contrast.

The fyke-net fishing is conducted wholly by white men, I believe; the
Chinese fishermen being ruled out by the force of public sentiment. The
fyke-nets are usually visited early in the morning of each day, and the
catch is sent down to San Francisco by the noon-boat. The fyke-net
fishing begins in November, and is continued till May. The best fishing
is when a rise in the water drives the fish inshore where the fyke-nets
are placed.

During the summer-months, the water is warm, the fish are poor, and
the fishing is discontinued.

On the 27th of February, 1873, I went the rounds of Mr. Ingersoll’s
set of fyke-nets with him, We visited twenty nets; but, as some of them
had not been examined for over twenty-four hours, the yield was sup-
posed to be equivalent to one day’s fishing for thirty nets. The nets
had four hoops each, and 14-foot wings. . We took about 120 pounds of
fish in all, Hardheads were the most numerous, and the Sacramento
pike next. Mr. Ingersoll said that perch used to rank second in abun-
dance, the average for thirty nets being 200 or 300 pounds a day, but
on this day the perch were quite insignificant in numbers. We found
in the nets seven small viviparous perch and two small sturgeons. I
learned also that minks, beavers, and otters are sometimes caught in the
nets. In 1872, Mr. Ingersoll caught eight minks, two beavers, and one
otter ¥ his fyle-nets. A

Sweep-seine fishing.—The sweep-seine fishing is given over to the
Chinese, who are not allowed by public sentiment to engage in either
of the other two kinds of fishing just described. What they are not
permitted to do by the prohibited methods, they make ample amends
for by their own methods. They are, I should say, the most persistent
and industrious fishermen on the Sacramento. They fish all the year
round ; they use fine-mesh nets, with which they sweep overy part of the
river, especially” the partially stagnant fresh-water lagoons, or ¢ slews,”
as they are called in California, where the fish collect in myriads to
spawn. With these nets, they catch vast quantities of fish of all sizes;
and so destructive has their fishing been on the Sacramento that all
the fish except salmon are disappearing from that river with unexampled
rapidity. It is owing to this kind of fishing that the returns of the
fyke-nets have diminished so alarmingly the last few years. The Chinese
have been at it for seven or eight years; and, if they keep on three or
four years more at this rate, the small fish of the Sacramento will be
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practically exterminated. I have no means of ascertaining with any
exactness how many Chinese fishermen there were on the river, hut
there are a large number, and Mr. Ingersoll said that they were increas-
ing every year. Most of their fish they send to the San Francisco
market as soon as caught; but they also dry great quantities of them
on bars and floors prepared for the purpose. These are partly eaten
by themselves, and the balanee are sent packed in barrels to the Chinese
market in San Francisco. While at Rio Vista,in February, 1873, I visited
4 Chinese fishing-station on the Sacramento River. ®t was located about
cighty rods above the Rio Vista steamboat-lauding, and counsisted of a
nest of Chinese fishing-boats, numbering seven small boats and three
large ones.  There were also on the shore, just across the road, two old
tumble-down buildings, with drying bars and floors near by, in the open
air, where some of the fishermen lived, and attended to the drying of the
fish.  The small boats were common flat-bottomed dories, square at the
stern, sharp at the bow, abeut fitteen fect long, and strongly built. The
large boats were also strongly bailt, but narrow and pointed at both
ends, and constructed after the Chinese fashion. Two of these large
boats had one mast, and the other one had two masts, considerably
raking, with Chinese sails, which were not like any sails used in this
country. Nearly amidships, but a little nearer one end than the other,
was a tent in which the Chinamen lived. There was also considerable
space in the hold of this really Chineso junk, which added a good deal
to their house-room. The whole air and look of these crafts was
decidedly foreign, and I might say oriental. If I understand their method
rightly, the small boats are to visit the ¢“slews” and varions fishing-points
with, when they go out to draw the seine, and the large boats are really
ouly inovable dwelling and store houses, where they live and receive the
fish that are bronght in by the small boats, and which, of course, they
move from place to place on the river as the exigencies of the changing
fishing-seasons may require.

C—CALIFORNIA AQUARIUM-CAR.

After leaving the Sacramento River, I went to San Francisco, and
immediutely began making preparations for going East to procure i car-
load ot live fish, nnder the auspices of the California comtissioners; but
as the United States coutributed toward defraying the expenses of this
¢Xpedition, 1 will introduce the following account of it here. I left San
Franciseo on the 17th ot March, 1873, and arrived in Boston on the 2Sth
of March, having made a short stop at Sacramento to arrange for tho
transportation of the ear, and also at Salt Lake City to provide for the
reeeption and hatching of a consignment of shad and salmon which
Professor Baird proposed to send to Great Salt Lake, Utah,

I quote the following account of the aquarium-car trip from my report
to the California commission ot that expedition :

“ My ]’];"SHFOY operations for the who'e undertaking was, first, to

2
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collect the fish at some favorable point at the East. where they could
be kept alive until everything was ready for the journey; sccondly, to
fit up a car with the apparatus most suitable for transporting living fish ;
and, thirdly, to take this car when loaded to California in the least pos-
sible time, and without any transfer of its countents. This plan was
successfally carried into practice up to the time of the accident just
beyond Omaha. :

“The first installment of living fish intended for the California car
arrived at Charlestown, N. H., the point of rendezvous, on the 7ih of
May. It consisted of cighty-two *black bass, (Grystes fusciatus;) glass-
eyed perch, (Lucioperca;) and bull-heads, (Pimelodus;) and about 300,000
eggs of the Perca jflavescens and the Lucioperea.

“ These fish were collected at Lake Champlain, and at the Missisquoi
River in Vermont, and were taken a journey of thirty hours by rail,
before reaching Charlestown. They, nevertheless, bore their trip admi-
rably, and arrived at their destination in first-rate order.

«The next two weeks were spent in fitting up the car, which had
arrived at Charlestown, N. IL,, and making other preparations for the
difficult undertaking in prospect. Arrangements had been previously
made, at the suggestion of Hon. Spencer I. Baird, United States Com-
missioner of Fisheries, with Mr. Monroe Green, at Castleton, on the
Hudson, for a supply of young shad and fresh-water ccls; and also,
with Capt. Vinal Edwards, of Wood’s Hole, Mass., for young lobsters
‘aud other salt-water fish. The castern trout (Salmo fontinalis) were to
be taken from the Cold Spring trout-ponds at Charlestown; the large
Jlobsters were to come from Johnson & Young’s establishment at Bos-
ton; and Mr, Myron Green was dispatched to the Raritan River for cat-
fish.

“ The equipment of the car having been completed, and everything
being ready, the 3d day of June, 1873, was set for our departure. At
midnight of June 2d, Mr. W. 8. Perrin arrived from Bostou with a
speciul car, having on board the lobsters, oysters, small lobsters, salt-
water cels, tautogs, and reserves of ocean-water. We began at daylight
the next morning filling the tanks in the car and loading in the fish, and
by 1 o’clock in the afternoon cverything was ready, and at a quarter
past 2 on Tuesday, June 3, the California aquarium-car started on its
journey.

“The car was turmshed by the Central Pacifi¢c Railvoad Company,
and was one of their frait-cars, intended for quick trips across the con-
tinent. It was 27 feet long and 8 feet wide, and was provided with a
Westinghouse air-brake and Miller platform, which exmblod us to take
it along with passenger-trains.

“At one end of the car was a stationary tank, built of 2 inch plank,
lined with zine, and occupying the whole width of the car and 8 feet of
its length. This tank was 2 feet and 8 inches deep, and held, when full,
about five tons of water. At the other end of the car was a large ice-






