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REPORT.

To the Honorable James H. Bupp, Governor of the State of California:

According to law, the Board of Fish Commissioners of the State of
California herewith submits its Fifteenth Biennial Report, being the
record of its work from September 1, 1896, to September 1, 1898.

There has been no material change in the policy of the Board since
our last report. We fully realize that the principal object of our official
existence is the conservation of one of the great food supplies of our
people, and we therefore have devoted our efforts chiefly to the fostering,
propagation, and protection of our commercial fishes.

The membership of the Board has changed since our last report. Mr.
W. C. Murdoch resigned in September, 1896, and Mr. Alexander T.
Vogelsang was appointed by you, in November, 1896, to succeed him.
Mr. H. F. Emeric resigned in September, 1897, and his successor, Mr, -
C. B. Gould, was appointed by you at that time. Upon the resignation
of Mr. Emeric, Mr. Alexander T. Vogelsang was elected President. The

office of the Board was removed from the Flood Building to the Mills _

Building, San Francisco, in March, 1898. Regular meetings of the
Board have been held during the first week of each month, and at such
~ other times as was necessary. Complete minutes of the meetings are
on file in our office.

We have made but few changes of employés in the last two years.

Mr. Arthur G. Fletcher, who was clerk of this Board for four years,
died in February, 1898. He was a native of Vermont, and was first
employed by this Commission to take charge of its interests in the
southern part of the State. In this field his activity and success in
arresting and prosecuting offenders against the fish and game laws, and
his concise and intelligent reports of the conditions prevailing in
Southern California, induced the Board to appoint him to the office of
clerk. He performed the duties of this office with signal ability. His
statistical work in our Thirteenth and Fourteenth Biennial Reports
won favorable comment throughout the United States. In 1896 he
operated the Wawona hatchery, and made a careful survey of the
" streams and lakes of the Yosemite National Park, with the result that
they have been thoroughly and systematically stocked with fish. His
genial nature, his industry, and his- intelligence were so marked that
we feel his death to have been a distinct loss to the fishery interests of
California.
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4 _ REPORT OF STATE BOARD OF FISH COMMISSIONERS.

We have to say that the success of our labors, as here recorded, has
been rendered possible only by the fidelity and ability of our employés;
and in this connection we add that we have exacted from them no
qualification except ability and attention to duty. :

The generous co-operation and support given us by the United States
Fish Commission has enabled us to so extend the propagation of salmon
that the result surpasses all previous records in this line. Qur salmon
work now far exceeds the combined output of all other Pacific States.
The work of propagation and the protection of the interests confided to
our charge have been conscientiously performed, and we feel warranted
in referring with satisfaction to the record which we offer you. No State
in the Union has received so large a return for the moneys expended in
fostering its fisheries as California, notwithstanding that the benefits of
much of the work are not yet fully appreciable. If all moneys ex-
pended by this Board had yielded no other result than the successful
introduction and protection of the striped bass in our waters, the people
of this State would be amply repaid. We feel confident that no other
expénditure of State funds has resulted in greater benefit to its people.
Our native fishes have been so propagated and protected that they
continue in full supply.

The low stage of water in the streams of our State during the past

-season has greatly injured the game fish supply. Streams that have
been well stocked by us, and which afforded our people a supply of
desirable game fish, have in many instances become dry. The work of
restocking these waters will be taken up by us next season, though it
may require the efforts of several years to restore them to the condition
of food producers. During the season of 1898 the work of restocking
has been confined, therefore, to only a few of the largest streams of our
State, with the result that the Sacramento, Feather, Truckee, Yuba, and
American rivers and the lake system have received unusually large
consignments.

We have maintained an effective patrol of San Francisco, San Pablo,
and Suisun bays and the Sacramento and San Joaquin rivers during the
run of fish by the constant operations of our launch “Quinnat.” The
salmon, therefore, have been protected in their passage from the sea to
and upon their spawning-beds. The Russian, Garcia, Eel, and Mad
rivers have also been patroled during the fall and winter runs of steel-
head trout and salmon. We have guarded the interests of Southern
California from Los Angeles, and the north and northwestern counties

from Eureka, the men being assigned as the needs of the season required. .

During the spawning.and the spring months of the closed season, we
have also kept a vigilant watch upon Lake Tahoe and its tributary
streamg, By moving our force of patrolmen rapidly and intermittently
from place to place, we have kept the trout streams of the State, and in
particular those along the coast, under reasonably constant supervision.
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REPORT OF STATE BOARD OF FISH COMMISSIONERS. 5

We may add that a constant patrol of all streams during the close season
for those who forestall the law and, during the open season, for dynamiters
“and other malefactors, is entirely impracticable and utterly impossible -
. under our appropriations, and we respectfully submit that without the
hearty co-operation of county peace officers, this work can never be
thoroughly and properly done.

" The decision of the Supreme Court in the case of The People vs. Truckee
Lumber Company, which is found in the Appendix, has settled the ques-
tion of dumping sawdust into the streams of this State for all time.
All our rivers and streams, with very minor exceptions, are now free
from sawdust or mill or factory refuse.

We were unable to compel the construction of a suitable ﬁshway on
the dam of the Klamath River Lumber Company, in the Klamath
River at Klamathon, during the season of 1897, in time to permit the
passage of the spring run of spawn fish. The Lumber Company was
bankrupt and claimed to be unable to comply with the laws, and we
failed in our efforts to compel it to do so by law. During the fall of
1897, through the generous action of Scott & Van Arsdale, Hervey
Lindley, Jesse D. Carr, Edson Brothers, and the Southern Pacific Com-
pany, in contributing money and labor, a very strong and efficient fish-
way was constructed at this important point. The work was undertaken:
by the engineering department of the Southern Pacific Company. With-
out the assistance of these public-spirited citizens, the law’s delays
would have left the obstruction unprovided for during the spring run of
1898. The ladder has worked successfully, and the run of fish to the
‘headwaters of the rivers during the past season equaled that previous
to the construction of the dam. We are greatly relieved to have a
siitable fishway therein, for the reason that all rainbow trout eggs col- -
lected by this Commission are taken from -Shovel Creek, a tributary of
‘Klamath River above this obstruction. ]

In the distribution of game fish, we have made every effort to reach
every section of the State. During the season of 1897 we were more
successful than previously, and we were fully prepared to follow up this
work in 1898, but on account of low waters in the southern and central
sections, we were compelled to abandon the work_ for the year in those
localities. In the distribution of the past two years, we have reached
many portions of the State that theretofore have been considered inac-
cessible, but with the aid of Major H. C. Benson, U. 8. A, and Mr.
A. D. Ferguson, the efficient Game Warden of Fresno County, the
barren waters of the Yosemite National Park and the high Sierras have

"been effectively stocked. In the years to come these waters will afford

" much food and pleasure to the tourist and camper, and the benefits of .

. this work will then be fully appreciated. : .

. 'We have carefully expended our funds for the protection and propa-
gation of game by maintaining such a patrol and-by importing into
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6 REPORT OF STATE BOARD OF FISH COMMISSIONERS.

the State such numbers of game birds as our limited appropriation
would permit. This work is beset with many difficulties. The reduction
. of our heretofore wild and unoccupied lands to cultivation is the greatest
factor in the depletion of our game supply, except, perhaps, the work
of the lawless miscreants who pursue game regardless of the season and
‘to whom our peace officers and courts have.not yet brought home the
fact that this work is essentially criminal and heavily punishable.
The wholesale dealers and the proprietors of French rotisseries in San
Francisco are most persistent and blameworthy violators of the game
laws. We are glad to state, however, that in San Francisco the courts
are beginning to see the law, and have lately manifested an inclination
to deal with these criminals as they deserve.

The work of propagation of Mongolian pheasants has been seriously
and thoroughly undertaken, and we are in receipt of many encouraging
reports from sections of the State of the result of our labors in this
behalf. We hope that we may continue the importation for several
years to come.

In the pages which follow we present in detail the results of our
efforts and the conditions affecting the fishery and game interests of
the State.

The resources and expenditures of the Commission have been as

follows:
Forty-esghth Fiscal Year.

Resources. D:;g:{:’e'
Support and Maintenance of State Hatcheries—
pprop! ¢ 1:% A1) ) $7,500 00 $7,500 00
Restoratlon and Preservation of Fish and Game— .
Ap )roprmtxon ................................................. 10,000 00 10,000.00
Fish Commission Fund—
Balance on hand July 1, 1896 .___. e memme mmmmemamme e 1,664 45
Receipts from licenses, (‘mes etc. 4,232 50
Amount expended . i iaciifeemaeaaaan 4,083 56
Balance on hand ... .. .. ieeeiaan. e e s 1,213 39
b 0178 U $23,396 93 $23,396 95
Forty-ninth Fiscal Year.
{ |
Support and Maintenance of State Hatcheries— ! ;
ppropriation .. _._.____ e aceieaccc e aeaeanaa-.| $10,000 00 | $10,000 00
_Restoratxon and Preservation of Fish—
' propriation ... ... 10,000 00 10,000 00
Res oratlon and Preservation of Game— .
opriation .. .. ... 2,500 00 2,500 00
Flsh I()lommlssuon Fund—
Balance on hand July 1, 1897 __ ... ... ... ... .. .. 1,213 39
Receipts from licenses, ﬁnea [ 4,342 50 |
Amount expended ... Lol | 3,184 67
Balance on hand July 1, 1898 ... . ... ... o feecaiiaoo. 2,371 22
Fish Commission Boat Fund—
Balanceon hand July 1, 1897 . ____. _____ .. ... ... ....... 1,100 00
Appropriation for urchase of launch-......... ... 101010 1,500 00
Expen ed for purchase of launch * Quinnat” .. _.______..._..|... ... 2,600 00
TOURIS - ol e e e e e e $30,655 89, $30,655 89

Google




Original from
UNIVERSITY OF CALIFORMIA

Digitized by G()Ogle

pazT1T6Tp-216009 ‘uTeWOq ST1ANd / TL6ZOS6ZOSLITE TON/LZOZ/12U31puey-1py//:sdily
19 €€:GT GO-OT-920Z U0 1SNILITYley ybnoiyl STAeQ ‘ETUI0STIED JO ALTSISATUN 1€ palelausn



8_ REPORT OF STATE BOARD OF FISH COMMISSIONERS.

In the Appendix will be found a detailed statement, showing to
whom, and for what purpose this money was paid by the State Treas-
urer, after having been approved by the Board of Examiners.

In the Appendix will be found a statement showing the
- LICENSES. - number, class, and amount received from the sale of
' licenses sold during the past two years. The collection

of these licenses was .made by the patrol department. .
In addition to the propagation of salmon cdarried on in

WORK OF TH . . . . oL
OF THE this State by the National Commission, it has, since
U. S. FISH . .
- our last report, made three plants of Atlantic marine
COMMISSION. -
species in our waters, as follows :
Bpecies. . Point of Deposit.
Lobster _.....__._... Cypress Point and Farallones__.___.._._._.
Terrapin...__......_.. 8an FranciscoBay ..__..___.. .........._.
Oysters .____._..._.... Humboldt Bay ._.... -___. R
Tautog_..........__. Monterey Bay and Farallones - .
Blue Crab............ San FranciscoBay ....... .. ... .. .......

The lobsters were adult, egg-bearing specimens, that were received
in prime condition and were held in fresh salt water until fully recu- -
perated and were then liberated in favorable places. If this desirable
crustacean will thrive in our waters, these plants should demonstrate
the fact. The blue crabs were adult, and very strong. It is the soft-
shell crab of the Eastern market, and will prove a valuable addition to
our aquatic food. There seems to be no reason why they should not
become aeclimated. The tautog is a very common and highly prized
fish of the Eastern coast market. The oysters planted in Humboldt
Bay have thrived, and specimens carrying spat have been forwarded to
us, but 8o far no evidence of their propagatlon has been offered. The
condltlons, however, are favorable.

By reason of the moneys in the Fish Commission boat

" THE LAUNCH fund, $1,100, and the appropriation of $1,500, made

“QUINNAT.” by the thirty-second session of the Legislature, we -

were enabled to enter into a contract with John
Twigg & Sons, San Francisco, under which they built for us a
twenty horse-power gasoline launch, 40 feet over all, 74 feet beam,
and a depth of 42 inches. This boat has an average speed of
eight knots, is completely housed in, and fitted with living accom-
modations for four men. She is a staunch and seaworthy boat. We
have called her “Quinnat,” the Indian name for the Sacramento
river salmon. She was placed in commission in August, 1897, and has
ever since been used in the patroling of the bay and rivers. The addi-
tion of this boat has added greatly to the efficiency of our patrol. - By
its means we have been enabled to make repeated visits to all the fish-
ing grounds and examine most closely into the methods practiced by - -
our fishermen. The presence of. this boat among these hardy men has
a most beneficial effect in giving weight to the regulations affecting the
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REPORT OF STATE BOARD OF FISH COMMISSIONERS. 9

fisheries, and while our deputies have been enabled by its use to make
many arrests, remove set nets, and destroy miles of the prohibited
Chinese sturgeon gear, the knowledge that the launch was in commis-
gion and liable at any time to visit the fishing grounds has forcibly
impressed upon the fishermen the necessity of a close observance of the
regulations.

Section 628 of the Penal Code requires persons owning

SCREENS. or operating ditches or canals, etc., to place and maintain

over the inlets of their ditches a screen of such fineness,
strength, and quality as shall prevent any fish from cuntering such
ditch, “when requested to do so by the Fish Commissioners.” In
other words, this power is discretionary with the Board. We have
gone to considerable trouble and expense in investigating this
problem, and find that in nearly every instance it brings us in
collision with other important interests of the State, to wit: mining,
agriculture, and horticulture. To be of any avail whatever screens
must be fine enough to keep out small fish, and such screens are
naturally prone to become clogged and impassable to water, as all
streams carry large quantities of débris in the form of leaves, grasses,
and subaqueous growths, which gather upon and cling to them, so that
in a very short time the water is shut off below and they must be
cleaned.

From our experiences with all forms of devices for screening water-
ways, we have, as yet, found nothing that does not require constant
attention to secure a free flow of water. This is the case with even the
smallest ditches, and miners, fruit-growers, and farmers rise up in wrath
when called upon to maintain a device which entails upon them con-
stant employment of labor for the purpose of keceping the screens clean.
They claim, with much reason, that their interests are already suffi-
ciently taxed. We find that most irrigating companies, and nearly all
persons to whom we have addressed ourselves upon this matter, are
willing to obey the law if we can suggest to them an effective device.

Of the food fishes, the trout suffers the most by this condition. The
calimon of the BSacramento Valley are not ailected. I the San Joaquin
Valley they are too scarce to he considered, although in that section the
black bass may hereafter become the sufferers. The question then
becomes a contention between the trout interests and the farmer, miner,
and {ruit-grower. While we admit that the damage to the trout is
considerable, we are slow to believe that it is suflicient to enforce the
havrdship of additional continuous expensc upon these industries.

We have considered the matter fully, carefully, and almost prayer-
fully, and have withheld the exercise of our discretionary power until
such time as the inventive genius of our people shall produce such a
screen as may be used without entailing a great additional expense to
the miners and irrigators.
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10 . REPORT OF STATE BOARD OF FISIHI COMMISSIONERS.

During the fall of 1897 we sent an agent to Orcgon to
PHEASANTS. purchase Mongolian pheasants for distribution in suitable
localities in this State. Three hundred and twenty-three
birds were purchased and assigned in five-pair lots to locations in
almost every section of the State, where they were turned down
in suitable cover. We have reports from almost every shipment,
showing that nides of young birds have heen seen during the past
season, and we feel confident that in nearly every locality they
have propagated. These birds will be a decided addition to our
covers, and will damage no interests. To show the value of these
birds, attention is called to the statement made by Oregon’s Fish and
Game Warden, Hollister D. McGuire, that upwards of ten thousand of
these pheasants were marketed in Oregon in 1897, at an average price of
fifty cents each. In the Appendix there will be found a statement show-
ing the location where these pheasants were liberated.
The anglers of this State should remember that the taking
DEPLETING of small fish from our trout streams is one of the greatest
TROUT factorsin depleting them. The stories of the ‘“remarkable
STREAMS. catches” made from many of our streams of from 70
to 150 fish to the creel, so common in the “rod and
gun” columns of our newspapers, show the great injury done by
thoughtless fishermen, many of whom arc the loudest in the cry that
the streams are being fished out and require more stocking. So
long as the three- and four-inch fish are killed, no surprise should
be expressed because the streams have no large trout. The work
of planting fish fails of its purpose where this practice prevails.
Take for consideration Paper Mill Creek and its tributaries in ‘Marin
County. Though comparatively small, it is one of the greatest natural
trout-breeding streams in California, and it is probably more frequented
by fishermen than any other stream in the State. It is persistently
fished from the beginning to the end of the season by a very large num-
ber of men, many of whom kill every trout they catch, regardless of its
size.  Many of these fish are not over three inches in length. This
slanghter goes on until the first of December, with the result that the
fry hatched out in the late winter months are almost entirely destroved
before the season closes. The State has, in addition to the natural
propagation, stocked this stream year after year, and the work has been
well done, but it has been of little or no benefit to the anglers who go
there.  This condition must prevail so long as the fry of each season is
destroyed in this thoughtless manner. There should be an unwritten
luw among fishermen, as with anglers, that all fish under six inches in
length should he returned to the water, and until such a law is recog-
nized by the men who frequent the streams, the sport will decrease.
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REPORT OF STATE BOARD OF FISII COMMISSIONERS. 11

Prof. H. C. Bumpus, of Brown University, read a paper

CONDITIONS before the Fishery Congress held at Tampa, Florida,

PREVAILING in February, 1898, that is so applicable to the con-

IN OUR ditions prevailing in our fishery markets that we

FISHERY  extract the following, with the hope that our fishermen

MARKETS. and dealers may take active steps to improve their
methods:

In one direction in particular there is crying need of both extended and extensive
scientific research. I refer to a matter that received some attention at the Chicago
congress, namely, that research which shall result in the development of the marker
for food fish. I think I do not overstate the fact when I say that there should be three
times as much fish consumed as is consumed at the present time. The problem is not
alone how shall we produce more tish, but how shall we improve the industry by pro-
viding a better and a more stable market for what is already produced. I feel that the
fisherman and the fish-dealer are in a measure responsible for the fact that the average
American cannot endure fish oftener than one day in seven, and were it not for a wise
provizion of the Church, perhaps one day in seven would be far too frequent. While
the dressing and shipping of meat and poultry has almost become an art, the methods
of dressing and handling fish are crude in the extreme.

The abuse of fish as an article of food begins at the moment it is captured, and ex-
tends to and often bevond the kitchen. I need not relate the rough handling on board
the smack, the careless vacking, and the slovenly condition of our markets. These are
all prejudicial to the consumer, as well as to the fish; but I wish to emphasize the fact
that they are also sources of great loss to the dealer.

The blood that is ordinarily allowed to remain in the tish is the very medium that
the bacteriologist uses for the culture of microbes, and its retention in the body of the
fishh provides the very medium in which the germs of decay delight. Should the tish-
erman bleed the fish immediately on its capture, he would do much toward its reaching
the consumer in a healthy condition.

The digestive organs of the fish are very active, and the processes of digestion con-
tinue after death, but while before death the contents of the alimentary tract are alone
acted upon, after death the digestive ferments attack the surrounding tissues, and
they attack these tissues with great energy. A few minutes is often suflicient for the
deterioration of the flesh immediately inclosing the abdominal cavity. It would be a
great saving to the dealer if the fish could be disemboweled and thoroughly washed as
soon as captured.

Decay is practically an infectious diseaze. [t is the direct result of the activity of
certain microscopic organisms. If these organizms have ditliculty in entering the
tissue of the tish, or if their activity iz inhibited through the application of cold, or
certain chemicals, the process of decay is retarded. Every time a fish is roughly
Landled, thrown upon the deck or pitched about as so much offal, walked upon or
bruised in any way, the continuity of its tlesh is broken and decay germs flond into
the rupture. The slightest bruise of an apple or pear results in the formution of a
center of decay quite visible to the eye. In the fish the center of decay is not so caxily
detected by the eye, but it is nevertheless present, and its presence is damaging to the
dealer and disappointing to the consumer.

Animal tissue absorbs water very readily, but on the abzorption of water it changes
irs structure, loses its flavor, and rapidly deteriorates.  Fish should not be allowed to
He in their own slime on wet floors, orin poorly drained barrels and boxes.

The present method of shipping tish by the use of chopped ice 1s erude, expensive.
and often ineffectual.  Poultry, meat, or anything but fish weuld {ind no market, if
shipped in a similar way. The fish arrive at their destination in a thoroughly uninvit-
ing condition; they are recking with slime and filth, ghastly to the sight, offensive (o
the smell, znd disgusting to the touch.

If the retailer along the coast, as well as inland, can be provided with fish that have
been properly killed, skillfully cleaned, and carefully handled, he will be in a position
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12 REVPORT OF STATE BOARD OF FIsH COMMISSIONERS,

to present them to his customers in an attractive form, and the consumer will discover
that all fish do not taste alike, which is synonymous with saying all fish are not
equally bad.

While urging that all lines of rexearel already undertaken by the Government should
be continued, T would suggest that a definite series of experiments be instituted which
shall ascertain the best methods of preparing, packing, shipping. storing, and retailing
fish, for I am convinced that improvements are possible along all these lines, and that
with improvements the demand for food fish will be very materially increased.

Though there are extensive fishing interests carried on

THE USE ulong the entire coast, the principal supply of fresh salt--

OF DRAG- water fish consumed in the State is captured in the ocean
NETS. near San Franecisco, and of this supply the great bulk
is furnished by the two companics who use the drag
or paranzella nets upon the bottom of the sca outside of the Heads.
This method of fishing is the only one of its kind carried on in our
waters. It is of Italian origin. The mud banks off the coast of
California south of Point Reyes and extending to Monterey afford
a large field for this method of drag-net fishing, and our principal
market supply of flounder, sole, and tomcod is captured there.
This method of fishing has excited some considerable adverse com-
ment, as being very destructive of small fish, but so far as we have
been able to determine, the method is not so destructive as the prac-
tice of drawing small-mesh netg upon the heaches, and in the bays
along the coast, while it has resulted in furnishing our markets with an
abundance of fine fish at low prices. The effect of this fishery upon
the market price is fully demonstrated during the time of heavy
weather outside of the Heads, when this method cannot be used, by the
sharp advance in price of all kinds of fish. The introduction of these
nets in this fishing has unquestionably driven a considerable number
of bay fishermen out of the business, but it has also lowered the price
of fizh to the consumers, and assists in protecting the spawn fish that
enter our bays.
The Taws regulating the killing of game have given general

THE GAME satizfaction, save iu the length of the open season for

LAWS. ducks and quail.  We believe the seazon should be short-
ened by making the closed season begin February 1st,
and extend to October 31st.

The killing of pheasants should be prohibited indefinitely. When
they have beconie established, provizion can be made for an open scason.
The catehing or killing of all wild birds by means of nets should be
prohibited. Many thousands of insectivorous, as well as game, bhirds,
are killed in thiz manner. A naturalist wrote us a letter last May con-
cerning this method of taking birds, from which we extract the following:

Sunday, February 1ih, Ttook a spin in the conntry on my wheel, and witnessed a

sight T never expected to see outside of Europe. Twas following along on a levee when
I came upon two Twalians, who had a net of fine mesh, about fifty fect long, stretched
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14 BLI’ORT OF STATE BOARD OF FISH CO\IMISSIOVFRS

than a dozen stranger deputles It is true that there are enough peace
oﬁ‘ieers in ,each county to enforce. these laws, and that they would
enforee them if the public.gentiment was stronger in thexr favor. We
- believe that in many sections the peccssity for and the benefits to be-
derived from the protection of. fish and game are fully appreciated.
But in many of the outlying sectlons (and they are the game sectlons) :
this sentiment is lacking. . ,
In counties where there are wardens we know the laws are cloeelv )
observed. TIn these counties we have stiown special fayors in the distri-
bution of ﬁsh and feel that in this way the State’s money is best
expended. Results prove it. We have granted all applications for fish
made by county wardens, and in the distribution of pheasants we have
been generous in our allotments to them. :
In the enforcement of the fish and game laws the cfforts
ENFORCE- of our small force have been . more successful than here- ~
MENT OF tofore.” The number of violations detected ‘have- been :
THE LAW. increased, and we have obtained a greater number of -
convictions. . All' complaints - made to us have been
'promptly 1nvest1gated When we were unable to send our own depu-
ties’ to examine -into such reports, we have authorized the Sheriff
of the county to engage a man to do so, guarantecing him compen-
sation and expenécs. We have been given -much assistance in this
“work by the fish and game wardens in countics where such appoint- -
~ ments havebeen made. We regret that more counties have not appointed
such officers, as we believe there have beén few violationsin such counties -
that have not resulted in the arrest of the guilty parties. We have
:ngen particular attention to enforcing the laws that regulate the catch-
ing of fish for the markets, and we believe that they are now more
generally observed .than in the past.” The market fishermen seem to
realize fully that these laws further their own interests, and that a vio-
latlon will cause them trouble and expense.
In the work of protectmg the commercial fisheries the launch “Quin-
nat ” has been of great assistance.
" Punishment for the violation of the commercial ﬁshenes laws has
heen’ made so sévere that the miarket fishermen understand that theéir
‘catch will not compensate them, under ordinary condltlons, for the risk
i taken, The result is that they seldom-attempt the violation of the law,
zmd when they do, and are convicled, they serve their time in Jall rather
than pay the heavy fine.
- We have during the past year mamtamed a paid force detailed to

enforce the game laws, and to watch and ‘hunt the class of men known -°

ag « }nde huntels,” who Kill deer for their pelts. We have found much _
trouble in securing the conthmn of these persons. The business of
v l\llhn" deer for- their lndeq is conducted in outlying districts, where the -
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16 - - REPORT OF STATE BOARD OF FISH COMMISSIONERS.

Theibllov&fng is a summary of the arrests made and actions begun
by our patrol force since the last réport: :

Summary of Arrests Madefor Two Years ending September 1, 1398.

Z o o - =] Qi ow Q
go |81 28| 8|8 %|ow8 2
B o -4 < : g e 3 o,g [
by @ 1Y = 3 a | 2 o
[ Xt & 3 & 4 o 3| LR B
] Offenses Charged With. Q a a a g E (g g
EX] £ : H : 2 o |1 ® 8
Ze Gl il & lig| &
28 ! : : : : PoEEg

31 | Using illegal mesh nets .__..__.| _.__. b 3% I PR, SR P 21 .| $300 00

380 | Using “‘set nets™. ___.___. ____.|..... 3 2 221 100 00

32 | Using Chinese sturgeon lines __|____.. 1 1 311 100 00
9 | Taking salmon, “closed season’|.____. 2 1 2| 100 00

10 | Takin salmon, 8aturday and

Sunday .. ..o ..o, 3 2 J 2 PR 4 31 100 00
18 | Fishing without license .__. _._.}.____. b G- I DRI (RPN S F SO, . 135 00
8 { Possessing underweight striped )
baSS i areeaans 1 5 2. R 1. 100 00 -
4 | Pogsessing underwelghtlobsters ...... 3 b U PR RN SR I, 60 00
9| Taking trout, *closed season”. 3 ... {25 [P SN PUUP S 30 00
3 | Taking trout in traps_..._.__._.|.____. 1 b2 PSRRI PR PR RO 2000
19 | Using explosives to kill fish____ 1 6 12 (oo feea.. 6] ... 1100 00 .
77 | Possession of 'ounfg fish.___. .. 2 25 ... 20 30 .. 500 00
© -7.| Possession of femalecrabs.___.|.____. % PR R S O PR 140 00
4 | Dumping sawdust in streams __|._..._f...__. 2 /2% DRI PR U s
14 | Possessing wild ducks, ** closed
season’’ 2| ~3 1. ) N DU 71 200 00
-4 Pos%e’s’sing quai 3 . :

11 { Killing deer, *‘ closed season’’ .. 3 3 [ 78 RN PO U (R {00 00
3 | Trappingquail ... .. .. .. 1 b2 RS PO 2 I 40 00
1 Sellmg eer hides _________._ ... ____j...... PN U JRR R b2 P

297 16 81 85 23 31 24 88 t$3125 00

The Sacramento and Truckee rivers have been carefully inspected.
There are some fish-ladders on the dams in that part of the Truckee
River in this State that are not satisfactory, but we hope before the first
of the year to have all defects fully remedied. The ladders, generally,
.in"this State, are kept in good repair, and there is no question hut that
- they permlt the -free passage of fish during the high stages of water,
though some are not as effective as we could wish.

There are several dams in the Truckee River in the State of Nevada
that obstruct the passage of fish, which, for the joint interests of Nevada
and California, we hope to have equipped with efficient fishways, and

- have undertaken to bring about this result with the State officials of
Nevada. It is our keen desire to have a free and open passage for fish
through the entire length of the river from Lake Tahoe to Pyramid Lake,
and should our efforts in Nevada meet the success that we now have
reason to expect, we shall undertake to stock the river with the most
desxrable varieties of trout each year, to its fullest capamty
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18 REPORT OF STATE BOARD OF FISH COMMISSIONERS.

. The Code should have made provision for the disposal of
THE DIS-  illegally possessed fish and game, and fishing apparatus
- POSALOF - illegally used or possessed. By advice of the Attorne)- )
ILLEGALLY General our men seize all fish and game illegally pos-
POSSESSED  sessed, and remove all 1llegally used gear and place the
FISH AND  same in the custody of the Justices’ Courts, to be held as ™
. GAME. evidence in the trial that follows; but there appears tobe -
no . provision for the disposal of apparatus so held if the - .
owners or users are not discovered, as is.often the case. The lines and -
 nets taken by our men are cumbersome, and must be held by some
. stbrage company under expense, and the Justice is given no funds to - "
pay for it, nor has he authority to dispose of the property. The result .
is that neither the Justice nor the storage companles are willing to - :
. \undertake its custody, and our men are embarrassed in handling them.
© This condition prevails also with illegally possessed fish and game.
~ Our men cannot turn over to the custody of a Police Court several hun-
dred pounds of illegally possessed fish or game. The State is the
. original owner of all fish and game and does not lose its’ title if they
. are illegally taken or posse<sed and it is manifest that a person
‘ . illegally possessing must surrender them to the officer makmg the -
; _arrest. In all cases where such fish and game are seized, all but that
- - desired for evidence is séent to-some charitable institution, but the Code
‘makes no provision for our doing so. We have called the attention of
“the Code Commission to this matter,-and are informed that they w1ll
. cover the point in their report to the Leglslature
During ‘the season of 1897, we caused a. very careful
THE CAP-  inspection of the Chinese shrimp fisheries, in order to
.‘TURE OF -ascertain the nature and weight of their catch. - For this
SHRIMPS - investigation, we employed Mr. N. B. Schofield, of Stan-
AND SMALL ford University, who was indorsed by Mr. David Starr
FISH.  Jordan. The inquiry was carried on for a period cdvéring
' several months. In order that this fishery may be fully
understood, we make the following extract from Mr. Schoﬁeld’s report
" for July, 1897:

g The Chinese shrimp boat is of Chinese make and pattern, and is 40 feet long by 10
o feet oxi the beam; it carries a 30-foot mast, which bears a typical Chinese sail. The
crew is invariably made up of five men.

" "The fishing is done by means of bag nets made in China expressly for the shrlmp
fishing. Each net is about 20 feet across its mouth, and narrows quickly into a narrow
bag about 40 feet long. The end of the bag is'open, so that the contents of the net can

"be easily let out by untying a string which holds the opening closed.  Near the mouth
‘of the net the mesh is large (about 2-inch), but it gradually grows smaller hll in the .
1ast half of the bag the mesh is }4-inch. ‘

Lach ‘boat operates from twenty to thirty nets, which are set on the bottom with
their mouths against the current. Some position is selected in the channel where the | ’
Currcnt is strong, and here a line is stretched across the current—-lymg on the bottom

i i et
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: und anchored at elther end and occaswnally in the middle—the posxtxon of the anchors
marked by buoys The nets are set along this line, usually at low tide, and are taken
Jup again at the next high tide; dependmg on the current to drift the shrimps into the
nets. .

. -By a special contrivance the nets can be set and taken up w1th0ut lifting the anchors
by which they are held in place..

In drawing in the nets the fishermen pull up one end of the line to which the nets

are -attached, and pass it over a pulley at the bow of the boat and reel it in by a wind-
lass in the stern. As each net comes up to the surface at the bow of the boat, it is
‘* unfastened from the line and carried around to the side of the boat, where it is pulled
.up by hand and its contents dumped into the boat. The nets are taken ashore and

dried, and at the next low tide a second set of nets is taken out car'h boat having two

sets.
_The number of shnmps caught by each boat varigs greatly. At some times they
cateh only a couple of baskets, which weigh about 90 pounds each; at other times,

when everything is favorable, they catch as high as elghty baskets These numbers

- inclyde everything caught.
. The shrimps when brought into the camp are first bmled in large open vats Salt

water is used for the boiling, coarse salt being added in large quantities. = After boiling .
about’ thu‘ty minutes they are spread out on the ground to dry. After they are-

sufficiently dried they are swept together and rolled thoroughly with heavy cleated
rollers, which break the shells away from the ‘“meat” of the shrimp. Then, after a
process of alternate sifting and beating and picking over by hand and running through
. a fanning mill, the ¢ meat’’ is gotten out. For this dried shrimp meat the fishermen

- get 8 cents a pound in San Francisco. The shells and other impurities are saved and

are made use of as afertilizer, and with the rest of the shrimp product are sent to China.

A fewshrimps are taken at this San Rafael fishery and sent fresh each ﬂay to the Ban

Francisco market. s
The tlme of setting the nets varies. Sometlmes the best catch is made while the tide
) is runmng out; at others, the catch is equally good for the outgoing and incoming
tide—due probably to a general movement of the shrimps, independent of the current.
When the'catch is large the men stay at the nets and pull them in every hour or two.
The average catch per day for each boat at the San Rafael fishery during the last two
weeks of July was 70 baskets, each basket weighing about 90 pounds, makmg in all

~ One half of this consisted of small fish, principally of the followmg species: Osmerus
- thaleichthys (smelt); Engraulis mordaz (California anchovy); Porwhthys notatus (mid-
"shipman); Lepticottus armatus (sculpin).
. The small Osmerus thaleichthys, about 2} to 34 inches long, were very abundant
. making up over one fourth of the entire catch. The estimated amount of these young
smelt taken in the last fifteen days of July is 165,375 pounds, or about 16,537,500 emall
fish. "It is more than probable that this particular smelt is the prinéipal food of the
young salmon descending the Sacramento River.
) When the nets come to the surface of the water these small smelt are dead, so that
{o throw them back would do no good. The only way to prevent this destruction would
be ‘to stop the fishing entirely during the time from April to October, when these fish
are so abundant.
. The Chinamen save a good many of these young smelf drymg them on trays. They
. say they get 10 cents a pound for them.
- During July they caught but few flounders.  These were saved and dried, along with
a few sculpins, etc., which are not eaten by auy one else. During May and June the
catch of ﬂounders is very much greater than at the present time.

There 1s but one way to effectually stop this destructlon of small 7

smelt ‘and that is by prohlbltmg the catching of shrlmps during the
time when the young smelt are found in the bay, namely, April {to
October. The necesmty for the passage of such a law should be impressed

Google

* . 6,300 pounds. The average number of boats out each day was seven, makmg in all a .
daily catch of 44,100 pounds. For fifteen days this number is swelled to 661,500 pounds.'

v



el
i
14

!

it

" our streams to its original proportions.

20 . REPORT OF STATE BOARD oF FISH COMMISSIONERS.

upoh the Leglslature. Fully eighty per cent of the catch of the shrimp-

"~ fishermen is dried and sent to China. Why should our bay be dépleted

of small fish that the Chinese may carry on this export? We have
caused the arrest of many of these shrimp-fishermen, and have main-
tained as close an inspection over their, work as our force would permit,
and by this means have to a considerable extent limited their destruction
of small fish; but their camps are so scattered around the bay that thé

“patrol has not been as effective as could be wished. The consumption

~ of shrimps in a fresh state is considerable. They furnish a valuable
.and cheap food to a large number of people, but they cannot be taken
“without the destruction of other fish. The young fish are present in
:San Francisco Bay in considerable numbers between October and

May, and during that time our markets are well supplied with an
abundance of food fish, so that our people would not materially feel the

.withdrawal of shrimps during that time.

:No other of our fishery interests so urgently demands the attention
of the Legislature as this, for unless there is a close season placed upon

- ‘this fishery it will be but a few years when the fish-food most desired by

the spawning fish in the bay will be entirely destroyed.
. Since the establishmeént of the salmon egg collect,mg sta-
SALMON. tion at Battle Creek, the optput of salmon has been
increased. The State has a practical protective salmon
law, and a station where an unlimited number of salmon eggs can be

" obtained. We have now only to determine the best possible disposition

of the young salmon, and to this study the Commission is giving full

- attention. .

We have inaugurated a scientific investigation of the movements
and food of young salmon in our streams, with every ‘confidende that-
intelligent planting of fry will soon restore the harvest of salmon from
Tt is unquestionable that the work of the State in propagatmg salmon
has maintained the supply in our rivers. Our figures given below show
that it has done more than this—that they are increasing, which,

. considering the comparatively small numbers planted previous to 1895

‘and the thorough manner in which our rivers have been fished, must
be..considered a most gratifying record, for, under natural condltlops
the 8almon of the Sacramento River would have been decimated.,

‘The supply of salmon handled in the San Francisco markets con-
tinues to show a satlsfdctory increase, and prices have been lowered

~ during the months of full supply.

In considering the salmon_ supply of the State, it should bé remem- ..
bered that the table which iollows shows only the fish handled in the
San Franclsco ma.rkets, as taken from the books of the principal dealers -
there. No very accurate data can be obtained of the large amount .
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which goes to the interior consumers direct from the fishermen, but it is
safe to estimate the receipts of the San Francisco markets as represent-
ing seventy per cent of the fish handled in a fresh state. From this
showing, the great importance to our people of this fishery product is
manifest, as well as the reasons why we have devoted so large a part of
the appropriation and our efforts toward increasing it.

The effect which our efforts in propagating salmon have upon the'
market price of all other fish is easily demonstrated. The salmon is
the favorite fish in our markets, and, excepting a very few other fish,
such as trout, sturgeon, and pompano, sells for a higher price than any
other fish offered. When salmon are abundant the price is low, and
this necessitates the lowering of the price of all other kinds in order to
sell them in competition with salmon; hence the propagation of salmon
increases their supply and lessens the pricg of all varieties of fish to the
consumer, and accomplishes .the end for which the Commission was
created and is supported.

The following table shows the recelpts of salmon in the San Fran-
cisco markets from 1893 to July 1, 1898:

Salmon chcwed in the San Francuco markcts

Month. 1893, 1894, 1895, 1896. 1897. 1808,
JANUALY oo ooee e oo 137,460 | 128,556 | 161,641 | 168,366 | 276,402 ; 310,499
February . 93263 | 103,801 | 146,250 | 173,278 | 242,710 74,348
March. 139,401 | 163,131 | 156,791 | 197,043 | 331,421 85,000
April_ 374478 | 211,552 ,
May .. 395170 | 242,126 | 401,787 | 291,310 404,035 513,631
June . TU216 | 1336751 161,989 | 134922 1 278010 | 303.396

1,135,988 987,841 11,392,845 | 1,265,883 | 2,021,003

1,622,946

July... 149,217 117,516 115,592 91,292 176,285
August. . 575609 | 576.991 | 447.004 | 390362 | 721,385
Septembe I 381,522
October .. 219,753 76,647

133,789 | 276,768 | 431,453 | 350,707 | 342,359 |
155,000 | 192,153 | 326,474 | 208,189 | 258,137

November.
December. ...

i
|
365,387 | 301,964 | 488,425 | 332072
i
!
i
{
i
1
|
R

Totals .o oo, 2,453,446 iz,)54 609 |
! . ,\

L3153 | 2,406,433 l3,979.500 o

The canning operations on the Sacramento River are

SALMON  regulated by the market demands for the fresh fish. Until
PACK. this demand is supplied the canners cannot compete with
the dealers. The pack on the rivex.', therefore, represents

the supply in excess of the market demands. During a season like
that of 1896, the pack was small, though the total catch exceeded that
of 1895, when the total pack was less.- This result was produced in
1896 by the fish coming into the rivers during each of the first six
months in large numbers, instead of all coming during April and May
as- usual. This permitted the fish being handled by the marketmen.
In the early years of this fishery the canners were the main factors in
disposing of the catch, but with the increase of population and the
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We desired, also, to so conduct our experiments as to permit full
opportunity of studying the movements, growth, food, and habits of the
fry. To this end, we selected Olema and Paper Mill creeks in Marin
County. These streams were utter strangers to the Quinnat salmon,
and we were therefore assured that any fish taken by us after libera-
tion must necessarily be of our hatch.

The streams were all small enough to disclose the movements of the

fish, which were easily seined. All these streams finally join, and their
waters run but three miles before entering Tomales Bay. At this point
is formed a considerable body of fresh and brackish tide water, through
which the young salmon pass in entering salt water. This condition
is similar to that found by the young fish at the end of their descent of
the Sacramento River.
' Added to these natural advantages, we possessed a small but well-
equipped hatchery on Bear Valley Creek, near Olema, where the eggs
could be hatched, and from which the fry could be distributed. For
these reasons the experiments and observations were conducted in that
vicinity. '

Owing to scarcity of funds for carrying on this work, we appealed to
the United States Commission of Fish and Fisheries to assist us, pre-
senting our reasons for desiring to carry on the work. Our appeal met
with a ready response from Commissioner Brice, who assigned $500 to
defray the expense, and detailed a trained assistant to study the
results of the plants for two months, after which we carried on the work
through the early summer months.

The details of this work are set forth in full in the Appendix of this
report, from which we make the following ‘brief summary :

The young salmon were planted upon the absorption of the yolk sac.
It was found that the young fish did not pass up the stream above the
point where they were liberated. From the first, they passed rapidly
down the stream, though a few lingered in favorable stretches of the
treeks for weeks. Few specimens were captured after entering salt
water, but those which were secured showed a much more rapid growth
during the first two months than those taken from fresh tide water,
having attained more than double the size. We present drawings
showing the comparative sizes of the specimens taken from thc fresh,
brackish, and salt waters.

It was discovered that the trout and other fish found in the streams
did not prey upon the young salmon. The stomach contents of hun-
dreds of trout and other fishes were examined without finding a single
specimen of either young salmon or trout.

Experiments were again carried on for a limited time in 1898 by the
* United States Commission, but the work was dropped shortly after the
fish were planted; owing to lack of money, with the result that very
little valuable data was obtained the past season from Olema.
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In addition to the work carried on at Olema, we caused a study to be
made of the movements of young salmon in the streams near the Sisson
hatchery and down the Sacramento River as far as Redding during the -~
geason of 1897; and in 1898 we covered the same field and extended the
work to the city of Sacramento. _

At our request, and upon a showing of the importance of this work,
the United States Commissioner of Fish and Fisheries, Hon. Geo. M.
Bowers, detailed, in the spring of 1898, a trained force to study the life
of the young salmon in the Sacramento River, and Suisun, San Pablo,
and San Francisco bays, and this work is now being carried on by them.

We set forth the necessity for this work in our Fourteenth Biennial
Report, and have since advanced it in every way. We believe the work
thus begun will ultimately be of great advantage in the distribution of
our output of fry, and result in a consequent increase in the produc-
tiveness of our salmon rivers.

V Formerly there was a considerable run of salmon in the
SALMON IN  San Joaquin River, but as a result of mining. and the
THE SAN  diverting of water for irrigation, the run has decreased
JOAQUIN = until now it is confined to a short period in the fall. This

RIVER. fall run does not seek the extreme headwaters to spawn

as formerly, and while a few enter the Stanislaus and
Merced rivers, the majority seem to prefer the San Joaquin proper.

It is an interesting feature in regard to the movements of the spring
run of salmon to note that very few .pass up the San Joaquin River
beyond Georgiana Slough, but having passed up the river to that point
most of them turn and go through this slough to the Sacramento, this .
being their last opportunity to leave the San Joaquin and enter the
Sacramento. ‘

The water of the San Joaquin River during the spring run is at its
highest stage, and is cooler than in the fall. Why the spring run does
not go up this stream instead of preferring the Sacramento, while some .
of the fall run continue up this river, presents a phase of the salmon’s
habits that remains unsolved. That the condition described is well
recognized by the net-fishermen is proved from the fact that none of
them are to be found above Jersey Island in the spring, while a number

" of boats are used above that point in the fall.

. In commenting upon the peculiar movements of the salmon in our
rivers, it may be of interest to note that there is a spring run of salmon
in Smith and Klamath rivers, in Del Norte County, and in the Sacra-
mento River, but no spring run in Eel or Mad rivers in Humboldt
County. They run in Eel River only in the fall and ecarly winter
months. Why there should be no spring run there, while the principal
rivers to the north and south are frequented by them, is another one
of the many unaccountable peculiarities of this remarkable fish.
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The present Jaw—the Act of 1897—regulating the fishing

THE for salmon, affords these fish the protection their move-
SALMON  ments make necessary, as the closed season prescribed for
LAW. their capture permits of their passage to and protection

upon the spawning grounds. As a result, an increased
number of salmon eggs have been taken at the egg-collecting stations.
This law has given general satisfaction to our fisher folks, save. in
Techama and Shasta counties; and we believe the dissatisfaction exist-
ing in those counties arises from a lack of full knowledge of the habits
and movements of the salmon. When the habits of this fish are care-
fully observed, we do not believe that any fair-minded citizen will fail
to appreciate the necessity of protecting it in the waters of these
counties during the months of October and November.

The salmon is anadromous. When mature, it comes in from the sea, -

passes to the headwaters of our large rivers, deposits its spawn, and
dies. The eggs hatch, and the young fish descend the rivers to the sea,
where they mature.

The salmon enters the rivers from the sea in large numbers in April
and May, and again in August, September, and the early part of October.
- There are a few entering the rivers every month, but there. are pro-
nounced runs in the months mentioned. Those that enter the rivers in
the spring, and escape the nets, because of the Saturday and Sunday
closed season and the high stage of water, pass to the extreme head-
waters of the Sacramento, Pitt, and McCloud rivers with little trouble,
where they remain until August and September, when they spawn.
The fish that enter in August, September, and the early part of October
have much more to contend with in the ascent of the streams. They
are confined to the main channels, the water is of a higher temperature,
shallow and clearer, they find themselves exposed to view in the pools
and upon many of the riffles, and are sought for by man and beast.
These fish that enter the river in the fall do not pass up to the extreme
headwaters reached by the spring run, and they spawn in October and
November.

The salmon is a prime article of food when it comes from the sea and
during the early part of its life in the rivers. It deteriorates in fresh
water, and as the breeding season approaches becomes soft and is
attacked by disease, so' that but few of the fall run fit for food reach
the spawning grounds of the Sacramento River in Tehama and Shasta
counties.

Under the law, these fish cannot be taken after September 10th, with
the result that the fishermen in the lower rivers are compelled to take
their nets from the river and permit the salmon an unobstructed pas-
sage up to their spawning beds in Tehama and Shasta counties, although
the run is at its height, and the fish are in prime condition and demand.
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condition to market. If the change in the law desired by some of the
people of Tehama, Shasta, and Butte counties, i. ¢., to permit them to
be caught in October and November, were granted, it is not to be sup-
posed that the fishery interests of the lower river, which is the greatest
in the State, would consent that the closed season begin at the height of
the run, on September 10th, and if the taking of fish in the lower river
were permitted during September and October, very few would be
enabled to pass up the river to Tehama and Shasta counties in the fall.
The fishermen would gain but little and the salmon interest would be
destroyed.

As a matter of fact, the residents of Tehama and Shasta counties are
the gainers from the present law to a greater extent than any other
section, and are not the losers, for the reason that the principal salmon

.~ propagating station is carried on at Battle Creek, in Tehama County,
¢ - near the Shasta County line. The State and National Fish Commis-

sioners expend 100 per cent more money and employ 100 per cent more
men in that section than were interested there in this fishery before the
-law was passed. The Commissioners expended at the Battle Creek
“station in 1895 over $5,000, in 1896 $7,500, and, $10,000 in 1897 for
labor and material in collecting salmon eggs. The laborers employed
were mainly residents of Tehama and Shasta counties. The fish taken
at the station that were fit for food, after being manipulated, weré given
away to whoever applied for them—over six hundred families were
given fish in 1897. Thus, hundreds of residents of these counties were
benefited, and most of these people would have received no fish under
an open season law.

Our contention, then, is that a greater number of the residents of-
Tehama and Shasta counties rexp benefit from the present law than
‘from the old. The fishery produces more money to the county, more
men find employment and for a longer period, and the salmon interest
of the State is fostered instead of being destroyed. As it is necessary to
protect these fish during the spawning period, it is fortunate for the
counties of Tchama and Shasta that the State expends its moneys each
season among their residents for the propagation of salmon. We sub-
mit, therefore, that the present law should not be changed or amended
in any particular, since for the first time in the history of the State we
have a law that permits the marketing of the greatest number of
salmon possible, and yet gives these fish the protection necessary for
their propagation, and which they must have in order to perpetuate
their run. Under this law, the markets are supplied with an abund-
ance of fish in prime condition, the hatcheries are filled with all the
spawn they can handle, and if the provisions made by the State for
- - disposing of the fry produced are executed with care, the run of salmon
must increase.
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The supply of shad continues far in excess of the demand.

SHAD. As heretofore, the principal supply is taken from San

’ Pablo and Suisun bays. Large numbers, however, are
taken in the Sacramento River and its tributaries as far north as
Tehama County, and in the .San Joaquin and its tributaries as far
south as Fresno County. The thousands of pounds taken in the rivers
can only be estimated. It is a large and valuable product, and not
vet fully apprecmted by our people. That the value of this fish is not
more highly prized in this State has often been commented upon by
Eastern authorities, and can only be accounted for by the bountiful
supply of less bony fish offered in our markets. This, fish seldom
yields the fishermen over half a cent per pound, and at times they are
retailed in our markets for 5 cents each, regardless of weight.

The figures given below represent only the supply as found on the
books of the wholesale dealers in the San Francisco markets and do not
include the fish that are sold by the fishermen direct to the hucksters,
nor does it include those handled in the interior valleys.

Number of Pounds of Shad Received in San Francisco Markets.

Month. 1593. 1891. 1895. 1896. 1897, 1898.
T 1
January ._.... ... ... ,_.{ 2,774 | 41,266 369 4,600 5,672 15,696
February - - 8,781 11,767 2,106 6,000 13,338 48,745
March ... 10,019 17,747 14,257 14,375 88,853 62,780
April_.___ e 32,389 39,115 23,960 75,625 104,373 215,175
MaY (o e 80,557 57,823 36,729 95,392 | 120,531 65,343
June ..o, 36,184 22,027 25,787 38,620 47,482 23,136
170,704 189,745 103,208 234,612 380,249 430,975
July ool 3,319 7,154 3,213 8,151 5,467 |. ..

. August..___ R 2,796 1,764 805 27 1,725 | e ..
September . 698 475 3,317 2,264 9,116 | ... ___._.
October _._. - 53,652 23,496 5,788 4,383 6,957 | ......__..
November ....._.....__..._. 96,340 37,987 23,534 14,926 19,898 |........_.
December . oo oo, 77,882 8,158 6,534 10,404 21,138 | ... ___.

Totals . ... cccoea .. 405,391 | 269,379 | 146,399 | 274,767 | 444,550 | ___..___.

The striped bass continue to multiply. During the past

STRIPED  two years it has been sold for less than salmon. It is for
BASS. sale every month in the year for less than the New York
and Philadelphia quotations. As interesting and remark-

able as this showing may be, it is doubtful if the yearly increase as
expressed in the market figures is not due more to the improved methods
of fishing than to the actual yearly increase of these fish in our waters.
Our fishermen have now become familiar with their habits and move-

‘ments and are expert in pursuit of them. They began to catch them

in the latter part of the ’80’s, but as late as ’94 they had not become
sufficiently acquainted with their habits to take full advantage of the
runs. Striped bass move in large, compact schools and are easily
alarmed. They must be approached with caution. In favorable waters
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Number of Pounds of Carp and Catfish Received in San Francisco Markets.—Continued.

15896. 1897. . 1898.
Month. —
Carp. |Catfish.| Carp. |Catfish.| Carp. |[Catfish.

3,896 | 3916 | 1,520 | 9,644 | 3,765
2714 | 2756 | 1,728 | 8148 | 6452
4,807 | 2,122 | 5,739 | 10674 | 5,490
3461 | 2,161 | 7,876 | 5490 | 7,240
9,160 160 | 6,602 | 2,200 9,433
4,830 974 | 3,331| 1,800 | 6917

39,297

52,495 | 28,868 | 12,089 | 26,796 | 37,956
5 950

S (71 1 I - 9 400 | 20573 ||l
- AUUSt. ool 151 | 3,480 995 | 3,959 | LI TITIITIITT
September- ... oo 0 8931 6,333 105 | 3336 | o |TITITTTT
October. ... ... LT 1,423 | 4980 | 4,305 | 6187 |-\
November - - -—. oo 3.500 | 6,784 | 35290 6260 .. |- TT0
December - oo oL 2020 3011 2,795 4949 | LTTITTTITT
TotalS oo n e e e 61,047 | 54,406 | 24,218 | 54,060 ... ____| _._____

y We are often questioned regarding the results of propagation and
. acclimatization of the carp in the waters of California, and are always
confronted with the statement that its introduction has resulted in great
.- injury to the waters and to our native fish. There is no doubt that they

- have damaged some of the water of this State by discoloring it. This
.is particularly the case in Lake and Mendocino counties. There seems
to be no way by which the carp can be exterminated in Clear or Blue
lakes. The success of the Spring Valley Water Company in. clearing
. them out of Lake Merced by means of sea lions has led to the suggestion
-that the introduction of sea lions in Clear and Blue lakes might bring
about the same result. We do not believe this possible in such extensive
bodies of water, because the swamp and tule lands surrounding these
lakes would harbor the carp and furnish them with breeding and rearing
grounds that the sea lions might not reach. Large numbers of black
bass have been liberated in these lakes, and it is claimed, as a result, that
Clear Lake is less discolored than formerly. We have endeavored to
obtain a shipment of pike perch from Eastern waters, in the hope that
they might assist in reducing the carp in these waters. This is one of
most voracious as well as one of the finest fresh-water fishes. We con-
sider its introduction for these purposes desirable, and shall continue
our efforts to secure from the United States Commission a shipment of
this species.

The introduction of carp is, however, not without benefit to our waters.
They are continually sold in the San Francisco markets and in the
interior along the Sacramento and San Joaquin rivers, and have fur-
nished an abundance of food for the striped bass. They have been of
no injury to other fish, as is clearly demonstrated by the excess of shad
and striped bass which propagate in waters most frequented by carp.

3—F
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In discussing the subject of introducing foreign fish, the carp question
seems to be more generally misunderstood and commented upon than
the great value'resulting from the introduction of striped bass and shad.

The supply of sturgeon continues to be far below the
STURGEON. demand, and it is now one of the highest priced fish in

our markets. The law protecting them was enacted in
1895, and sufficient time has not yet elapsed to produce any visible
change in the market supply, but reports come to us from many sec-
tions announcing the presence of these fish in waters where they have
not been seen for many years. The law protects them during a part
of their spawning season and prohibits the use of the Chinese set-line.
It also places a limit upon the size of the young fish that may be taken
or sold. The law as it stands meets the approval of the intelligent
class of our fishermen and dealers. It is surprising that only a few
years ago large numbers of these fish were annually destroyed by the
river and bay fishermen as being of no market value, while during the
past three years their flesh has been sold for higher prices in our
markets than salmon or striped bass. Experiments in the propagation
of sturgeon have been conducted in the United States and in Germany, ‘
but thus far with limited success. :

The following table shows the amount of sturgeon handled in the
markets of San Francisco during the past two years:

Number of Pounds of Sturgeon Received in the San Francisco Markets.

Month. 1896. 1897, 1898.

JBNMUATY . . i cieeceaan 34,181 28,634 21,189
February e e 26,955 25,274 36,711
March._._.... —-- 18,625 16,040 |......_._.
September __. e 15,791 20,533 R
October _.__.. ... 20,892 32,041
November .. i 27,802 7,692
December .. ..ot e am—————— 31,429 30,231 | oo ...:.

Totals ... i e iemmae s 175,675 | 190,445 | ... ...

The principal supply of trout oflered in our markets con-

) MARKET  tinues to come forward from the Lake Tahoe region and

SUPPLY OF Pyramid Lake in Nevada, though there is a considerable
TROUT. supply taken from the Klamath River. Owing to ordi-
nances passed by the Boards of Supervisors of El -Dorado
and Placer counties, continuing the closed season for the capture of
trout until June first, the receipts from that section were cut off during
April and May of 1898. As the fish taken from Lake Tahoe and its
tributaries at that season are spawn fish, which are soft and flavorless,
the consumers can well afford to forego the supply for these months.
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The export of fishery products from San Francisco vduring
EXPORTS. the past six years iz shown in the following table, which
was furnished by the United States customs officials, San Francisco:

Value of Exports of Fishery Products from San Francisco.

Article. 1892, 1803, 1894. 1895, 1896G. 1897.
Codfish .._....._..... - $26,681 $21,412 $16,557 $21,945 $15,548 $13,956
Dried fish ... ____.___. 34,439 27,043 39,558 20,351 | 28,543 37,79
S8almon, canned ...... 1,810,567 621,336 | 1,766,619 | 2,285,711 | 2,382,008 2,239,602
Salmon, in barrels ... 46,986 44,157 43,028 42,756 49,180 65,985
Other canned fish._.. 10,715 9,828 13,397 25,820 16,253 19,284
Oysters ... .......... 9,655 7,432 7,369 7,151 8,334 7,765
Other shell-fish _..._. 226,063 18,532 167,453 179,734 173,460 181,362

Totals.._........... $2,165,106 | §919,740 { $2,053,981 152,583,468 $2,673,326 | $2,565,750

The total output of fish from the State hatcheries during
the past two years was 57,094,182. The work of each
station is given in the following summary : ‘
In the last report of this Commission reference was made
BATTLE  to the inability of the Commission to operate the salmon
CREEK egg-collecting station located on Battle Creek, in Tehama
STATION.  County, to its full possibilities, and that the Board had
arranged with United States Commissioner of Fish and
Fisheries, John J. Brice, for the sale of the State’s interest, thus insur-
ing operation to its full limit. At the session of Congress in 1896, no
‘appropriation was made to carry out this transfer, which resulted in
the station being operated jointly by this and the United States Com-
mission in 1896 and 1897. The United States Commission assumed
the expenses of operation and advanced the necessary moneys for the
construction of an additional building at the station. Our hatchery
force, under the direction of our Chief Deputy, John P. Babcock, con-
ducted the operations during both seasons. The result of this joint
operation was most remarkable. During the season of 1896, twenty-six
million eggs were collected, and in the scason of 1897 forty-eight
million. Each of these takes exceeded the total collection at all other
stations on the coast during those years. The eggs collected during the
season of 1896 were hatched and distributed from the hatcheries of this
State with the exception of five million that were sent East to United
States Fish Commission stations, and three million that were sent to
stations in Oregon. In 1897, six million of the eggs collected were
sent East, three million to Oregon, and the balance of thirty-nine
million were hatched and planted in the waters of this State.
The location and operation of the Battle Creek station has been the
most successful propagation work ever undertaken on this coast, and in
its magnitude and importance equals any work of its kind in the world.

THE HATCH-
ERIES.

Google



36 REPORT OF STATE BOARD OF FISH COMMISSIONERS.

The results attained by the addition of this station have exceeded our

_ greatest expectations, have crowded our hatcheries beyond their capac-

ity, and have forced us to increase our hatching room. We have been
enabled to extend our hatchery operations to Eel River in Humboldt
County, thus insuring the continuance of the important salmon
interests of that section.

In considering the value of the Battle Creek station and its impor-
tance to the salmon interests, it must be remembered that its value -

_depends entirely upon the protection afforded the salmon during Sep-

tember, October, and November. If fishing were permitted during that
time, the spawn fish would be caught before they entered the traps at
the station and no eggs would be secured.

During the winter session 6f Congress in 1897, an appropriation was
made for the purchase of the State’s interests in the Battle Creek
station, and negotiations are now pending for its transfer in accordance
with the Act of f,he Legislature approved March 9, 1897.

Dmnbutwn of Salimon (Onchorhynchus tschawytscha) Eggs and Fry from Battle Creek
Station—Seasons of 1896 and 1897

Distribution. Nugiber of | Number of
1896.
California Fish Commission, Sisson_.___.______________._____.._. 13,645,000 | ____.___..
Eastern stations. . .. et m e memmimana 5,150,000 [.......... .
Baird 8tation, California .. ... . ... ... . ... 2,000,000 ........._.
Clackamas Statlon Oregon.. ... ... ... 3,000,000 |......... -
Olema Experimental Station, California. ... ... 750,000 |._......._..
1897.
California Fish Commission, Sisson. ... _..._..................| 16,000,000 {._.. ._._..
Baird Station, California ... .. .. ... ___..........| 4,247,000 |..___
Eastern SEAHIONS . .o oo, oo T e mme e 6,000,000 |.....__.._..
California Fish Commission, Eel River Station.___._.__......_..| 8,000,000 |.....__.__..
Olema Experimental Statxon California. ... .. 2,000,000
Clackamas Station,Oregon ... . . ... ... .............| &
Hatched at Battle breek Station ... ...
Totals - i e et e e eciaaan.

Total output for two years_ ... ........ ... ¢

Fully appreciating the value of the salmon interests of
EEL RIVER Humboldt County, we determined to establish a salmon
HATCHERY. hatchery upon Eel River, and in August of 1897 we caused

an investigation to be made of all available sites on the
river, which resulted in the erection of a hatchery building upon Price
Creek, a small tributary which enters from the south about twelve miles
above the mouth. We regard the location favorably. The hatchery
building is 60 by 40 feet, and has capacity for hatching eight million
eggs. The supply of water is taken from the creek about half a mile
above the building.
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In the location and construction of this station we were given inval-
uable aid by Hon. J. N. Gillette, the Pacific Lumber Company, the Eel
River Valley Lumber Company, and the merchants of Ferndale.
Without this aid we could not have undertaken the construction at that

" time.

The building, dam, and flume are located upon’land belonging to Mr.
G. W. Weymouth, who gave the State a ten years’ lease, upon the sole
condition that the hatchery be operated annually.

The first eggs were received at the station in December, 1897. They

" were shipped from the Battle Creek station on the line of the Southern

Pacific Company to San Francisco, thence to Eureka via the Pacific
Coast Steamship line, thence by the Eel River and Eureka Railroad
Company, free of all expense to the Commission. These transportation
companies generously franked the shipments. The balance of the eggs
were received early in January of 1898, and operations continued until
February 7th, when the water system of the hatchery was damaged to
such an extent by a flood that we were compelled to plant the entire
" hatch in Price Creek and Eel River one month in advance of our plans.
However, we regard the operations as successful, and have rearranged
our water supply in such manner as to prevent accident hereafter.

This station is a valuable addition to the hatcheries of the State, and
by its operation we confidently expect to maintain and increase the
.catch of salmon in Eel River. It is not generally known that the
market supply of salmon of the State is obtained from Humboldt .
County during October, November, December, and January. Over a
million of pounds of salmon are shipped to San Francisco markets
during that period. '

Eel River has no predatory fish save trout, which makes it a most
favorable stream in which to liberate young salmon. If the young
salmon pass to the sea the first season after being hatched, as we now
believe they do, this station is most favorably located, it being less
than fifteen miles from the sea.

Summary of Distribution of Salmon from Eel River Hatchery—Season of 1393.

8pecies. l Number.

Google



38 REPORT OF STATE. BOARD OF FISH COMMISSIONERS.

During the fall of 1896 we enlarged the hatchery located
THE SISSON at Sisson by the construction of an addition to the
HATCHERY. original building, of 60 by 40 feet, thus doubling its capac-
~ity. The expense of this improvement was met by draw-
ing upon the Fish Commission Fund. This hatchery is now the
largest and best equipped of any of the State’s stations, and has a
capacity for hatching sixteen million salmon eggs at one time. The
station has been operated to its fullest extent during the period covered -
by this report, with the result that the output of salmon fry has
exceeded that of any previous two years since the organization of the
Commission, by more than 100 per cent; and the output of trout from
the station has equaled the work of any previous season. The United
States Commission of Fish and Fisheries, as heretofore, has furnished
us with most of its collection of summer and early fall -take of salmon
eggs at its Baird station. This early take of eggs fortunately can be
hatched and removed from the building before the eggs collected at
Battle Creek station are forwarded. This will explain how, with a
hatching capacity of sixteen million, we can hatch twenty-one and a
half million of salmon eggs in a season. We continue to lease the
Sisson and Klink ponds situated near the Sisson hatchery, which,
together with the State ponds at the station, gives us a considerable
retaining and nursing capacity, though there is need that this be
increased. The mature Loch Leven trout in the Emeric pond were
spawned for the first time in October, 1897, and produced three hundred
thousand eggs. These were the first eggs of this variety taken by this
Commission. The manipulation of these fish was accomplished without
loss, and they were returned to the pond. We expect a large increase
of eggs from these trout this fall. In Klink’s pond we have three thou-
sand adult Brown trout, which we expect to spawn this season. The
Sisson pond is stocked with mature big-mouthed black bass imported
from the East in 1896. They spawned for the first time in 1897, and
we made shipments of a part of the young. . The increase of the past
season, which is large, will be distributed this fall. As we have remarked,
~ the Sisson hatchery is the largest and most productive of the State’s
hatcheries. In the ponds connected with the hatchery we have every
variety of salmon, trout, and black bass native to or introduced into the
waters of the State, besides yellow perch and green sunfish; also pond
shiners, which we are propagating for fish food. An examination of the
following table discloses the magnitude of our work at this station. It
is unequaled by any similar station in the West. The total output of
fish for the years 1897 and 1898 is 41,591,454.
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Summary of the Distribution of Fish from Sisson Hatchery—=Seasons of 1897 and 1898.

1897. 1895.
Species.
Yearlings and Yearlings and
Fry. Adults. Fry. Adults,
Salmon . __ .. . ... ... 17,268,000
Cut-throat trout . 878,500 |.

Rainbow trout._.._. ___._ P B,
Mackinaw trout e
Loch Leven trout. _._.___._____. 13,000 ,
Eastern Brook trout ... ___ .| ... __.._.___. 30
Brown Brook trout .-

Landlocked salmon SRS P
Large-mouthed black bass. ____. 750

Totals ...... evmen e 18,268,25 1,504 23,321,000 13,700

In order to enlarge the nurseries for the propagation of fish we have -
arranged to purchase five acres of ground adjacent to the property
owned by the State at Sisson, upon which we will begin the construction
of rearing and breeding ponds.

Operations were successfully conducted. at the Lake
TAHOE AND Tahoe hatcheries during the seasons of 1897 and 1898.

TALLAC All our supply of trout eggs in 1897 was obtained

HATCHERIES. from this lake. Seining operations were conducted at

the mouth of Taylor Creek, near Tallac, and the eggs
collected were eyed at the Tallac and Tahoe hatcheries. The trout eggs
hatched at Sisson and Ukiah hatcheries were shipped from here. The’
water supply at the Tahoe hatchery is limited and we have not
increased the output as we otherwise should have done.

The - conditions affecting the fishing interests of Lake Tahoe have
been greatly improved by the timely action of the Boards of Supervis-
ors of El Dorado and Placer counties in extending the closed season at
the lake until June first. The fish of this section spawn during April
and May, and previous to the past season the market fishermen have
annually taken large numbers of these spawn fish from the lake in the
vicinity of the mouths of the tributary streams, thus destroying num-
berless thousands of eggs. The collection of trout eggs at the lake the
past season could have been two million in excess of any previous
season’s work had the water supply of the hatcheries permitted. As it
was we ceased operations early in May, 1898, at a time when the run of
spawn fish was still large. We maintained a constant patrol of the
lake and its large tributary streams during the past season, with the
result that the Nevada Indians were not permitted to make their annual
descent upon the spawning fish in the creeks, and a notable increase
in young fish must have resulted. The effectiveness of this patrol of .
Lake Tahoe was increased by the timely assistance rendered by the
game warden of Placer County In this connection we beg to recom-
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mend to the Boards of Supervisors of all mountain counties the great
importance of passing ordinances shortening the open season for tlie
taking of trout. It is common knowledge that fish in the higher alti-
tudes spawn from six weeks to two months later than they do in the
valley. Therefore, to insure constant reproduction the fish should be
protected to a later date in the northern and northeastern counties.

The output from the Tahoe and Tallac hatcheries for the past two
years was 4,402,900 fish, and 3,550,000 eggs were shipped to other
hatcheries, as is shown by the following table:

Summary of Distribution of Fish from Tahoe and Tallac Hatcheries During 1897 and 1895.

1897. 1898.
Station. Point of Shipment. |- —- -
Eggs. Fry. ' Eggs. Fry.

Tahoe City _.._.| Sisson Hatchery._.... 1,100,000 1 ... __. 1,100,000 | ... .__._.
Tahoe City ..... Ukiah Hatchery ._____ 750,000 | ow. ..o, 300,000 | ___..__..__
Tallac ... .._. Wawona Hatchery -._|.._.___.__.. ¢ s 300,000 f__.._.......
Tahoe City ..__.| Waters in vicinity .._.|(-...........] 1,116,000 |. .__..__._. 1,000,000

- Tallac _.__......| Waters in vicinity ....{.._._.._.... 1,089,000 | oo ... 1,197,900
“Totals - .. | e 1,850,000 2,205,000 1,700,000 2,197,900

, During the season of 1897, Mr. A. W. Foster, President of
THE UKIAH the San Francisco and North Pacific Railroad Company,
HATCHERY. being desirous of adding to the attractions of the streams

' . along the line of his road by thoroughly stocking them
with fish, caused to be built at Ukiah a fish hatchery having a capacity
of two million eggs, and arranged with us to supply the hatchery with
trout spawn, upon an agreement from him that the fish should be
planted in public waters. Mr. Foster employed competent men to
operate the hatchery, and in the spring -of 1897 we forwarded seven
~hundred thousand mykiss trout eggs to the Ukiah hatchery from the
station at Tahoe. They were there successfully hatched, and afterwards
liberated in the public streams of Marin, Sonoma, and Mendocino
counties. In the spring of 1898 we again forwarded to this place two
hundred thousand eggs from the Tahoe hatchery. The number was
reduced because the water supply of the section was affected by the dry
season. The addition of thiz hatchery has been and will continue to be
- of great assistance in stocking the 1200 miles of trout water in these

counties. :
Table of Distribution of Trout from Uksiah Hatchery.

Date:_ Species. le:“ig?\l: of
1897 | Tahoe Trout (8alno mMyKEss) - .- -« +ooee oo eeeee oo eee e 700,000
200,000

1898 | Tahoe Trout (Salmo mykiss) - - ..o .o i : )
1898 | Steelhoad (Salmo gairdmerdy. - ----...... 11l Il 260,000

OB oo oo e e e 1,160,000
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During the early part of the present year we caused traps

OPERATIONS to be placed in Mear’s and Hazel creeks, tributaries of the

AT SIMS. Sacramento River near Sims, hoping to increase the out-

put of rainbow trout. Owing to the lack of rain these

creeks did not rise and the usual run of spawn fish did not attempt to

ascend them, and our attempts failed. The location, however, is con-

sidered good, and we will renew the effort next year. The expenses of
our work at Sims were borne by the Southern Pacific Company.

The egg-collecting station located upon Shovel Creek, near

SHOVEL  Beswick, Siskiyou County, was not operated during 1897,

CREEK  because the fishway on the dam in the Klamath River, at

STATION. Klamathon, was not in working order.. A new ladder was

placed upon the dam in the fall of 1897, which permitted

T a free run of fish during the spring of 1898. We began operations in

- March and worked until the 6th of May. The season’s collection of
-~ rainbow trout eggs was 725,000. Of these, 200,000 were sent to Wawona
and 500,000 to Sisson; 25,000 were hatched at the station and planted

£ " " in Shovel Creek.

The hatchery located in the Yosemite National Park, near
WAWONA  Wawona, was not operated in 1897, because of our failure
* HATCHERY. to procure eggs at the Shovel Creek station in the spring
' of that year, and owing to the fact that the road from
" Tahoe City to Truckee was impassable until too late to admit of our
forwarding eggs from the Tahoe station. The high temperature of the
water supply to the Wawona hatchery in June makes it necessary that
the eggs hatched there be received early in May in order to insure
healthy fish. ~ :

The conditions the past season being favorable, we operated the
station. Three hundred thousand mykiss trout eggs were received at the
station from Tahoe on May 4th, and two hundred thousand rainbow
trout eggs were received from Shovel Creek on May 11th. The water
used at the station is taken from Big Creek by means of a large open
ditch. On the night of May 11th this ditch was broken by the work of

 gophers, which shut off the water from the hatchery for a considerable
time, and resulted in_the loss of about two hundred thousand eggs.
For this reason the output from this station was smaller than we
.expected. The balance of the eggs was successfully hatched and dis-
tributed. The temperature of the water during both May and June
did not rise above 67°, from which cause the fish planted were the
best ever reared at this station.

Google



Original frem
UNIVERSITY OF CALIFORMNIA

Digitized by Google

pazT1T6TP-216009 ‘uTewoq 2T1ANd / T/620S6Z0SLTTE  TIN/LZ0Z/1duUd1puey 1py//:sd11y
1W9 €€:GT S0-0T-9Z0Z U0 1SNJITYleH ybnoayl STAeQ ‘BTUJOJTIE) JO AITSJISATUN 1B Pa1eLIdU39



REPORT OF STATE BOARD OF FISH COMMISSIONERS. 43

The work of artificial bass propagation has never-been successfully

: ‘:Ei, carried on. The only way to breed young fish is to confine the parent

stock in ponds where.they propagate naturally, and from which the
. young can be secured. In order to supply the necessary bass for stock-
" ing we have leased a number of suitable ponds in different sections of
the State, which we have stocked. We hope to be able to obtain from
them the necessary supply for stocking other waters.
. The big-mouthed bass which we brought into the State in 1896 were
" retained in the pond at the Sisson hatchery until the summer of 1897,
when we distributed a part of the increase. . :

The Sacramento and the San Joaquin valley sections offer many miles
of suitable waters for black bass, and we have devoted much of our atten-
tion to stocking them, the snccess of which gives us every prospect of
adding the black bass to the food fish supply of the State.

We desire again to express to you our full appreciation
ACKNOWL- f .
or the many courtesies extended. We also thank our
EDGMENTS. people for the interest shown in our work. Their actions
prove their great interest, and have made our work a pleasure, and have
. insured its success.

To Hon. John J. Brice, retired United States Commissioner of Fish
and Fisheries, we desire to extend our sincere thanks for his generous
assistance. Throughout his administration he and his able assistants
have advanced the work of the National Fish Commission in this State
in every possible way.

To Hon. George M. Bowers, present United States Fish Commissioner,
we extend our acknowledgments for the able and courteous manner in

~which he has met all matters which we have presented to his attention.
Many of the statistics used in this report were furnished by him.

To the Southern Pacific Company, the San Francisco and North
Pacific Railroad Company, and the North Pacific Coast Railroad Com-
pany our thanks are due for free transportation of all our employés,
apparatus, and fish. Without this very generous help our appropria-
tions would have been utterly inadequate. In addition to free trans-
portation, the railway employés have at all times assisted our men in

_every possible way when called upon to do so, and we also thank them.

- To the Attorney-General, Hon. W. F. Fitzgerald, and his able and
courteous staff, we are under deep obligation. They have been attorneys -
in fact as well as attorneys in name, and have ever been prompt and
thorough in responding to our calls for advice. ‘

To Major H. C. Benson, U. S. A,, we are indebted for valuable help
-in transporting and stocking the waters of Yosemite National Park.
During the season of 1897, Major Benson succeeded in placing fish in
twenty-seven barren lakes and streams of the National Park. Owing
to the withdrawal of troops from the Park this work was less effective

in 1898/ .
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We are much indebted to Messrs. Washburn Brothers, of Wawona;
M. Lawrence & Co., of Tallac; Bliss Brothers, of Glenbrook; Pacific
Coast Steamship Company, Mr. George Weymouth, Pacific Lumber
Company, Eel River Valley Lumber Company, and Hon. J. N. Gillette,
of Humboldt County, for donations and assistance in our hatchery work.

To the wholesale “fish-dealers of San Francisco and Sacramento
markets; to the Sacramento River Packers’ Association, and to the
Carquinez Canning Company, our thanks are extended for valuable
information furnished.

We have been given valuable assistance by persons who hold com-
missions under our authority, who have received no compensation for
their efforts in the enforcement of the laws. These outside deputies
have regularly reported the conditions affecting their sections, and

through their efforts we have promptly compelled many persons to
- ohserve the laws. To these men who have performed this labor of love
we extend our sincere thanks.

For reasons heretofore set forth, we recommend that’ the

Rgi%’?gg" following changes be made in the fish and game laws:

FOR AMEND- Sec!,ion 623 of the Penal Code should be amended to pro-
MENTS To  Dibit the catching of steelhead trout with hook and line,
THE LAWS. except in tide water, between the first day of February

and the first day of April.

Section 628 of the Penal Code should be amended to permlt the pos-
session and sale of striped bass of over one pound in weight, and to
prohibit the catching, selling, or possession of striped bass between the
first day of June and the first day of July.

The catching or sale of female egg-bearing lobsters should be
prohibited.

The catching, possession, or sale of shrimps, fresh or dried, should be.
prohibited from May first to October first. ¢

~The killing or possession of any pheasants should be prohibited for
an indefinite period. The present provision protecting them will
expire in March, 1899. '

Snipe should be protected, and the season for killing them should be
from October first to March first.

The use of nets or traps in the capture of any kind of wild birds
should be prohibited.

In conclusion, we beg to say that we feel a justifiable pride in the
record of the Commission during the past two years. This report is
submitted with full confidence that our work has never been surpassed
in any biennial period since the creation of the Board.

We trust that we have herein demonstrated to our citizens and to you
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that this is a business commission of great economic value. Our guiding
principle has always been the protection and propagation of cheap and
nutritious food for all the people of the State. The success that we have
attained in this behalf has been rendered possible by the fair appro-
_priation made at the thirty-second gession of the Legislature, and we feel
assured that an examination of the results of our labors by the members
of the thirty-third Legislature will insure at least a similar allowance

f. . for the continuance of the work.

Yours respectfully,

ALEXANDER F. VOGELSANG.
C. B. GOULD.
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Owing to lack of funds, the Appendix of this Report is not published in its entirety,
but we are enabled to present the following extracts. :
BOARD OF FISH COMMISSIONERS.

EXTRACTED FROM THE APPENDIX

OF THE

FIFTEENTH BIENNIAL REPORT.

STATEMENT OF FISH PLANTED BY BOARD.

NOTES ON THE PLANTING OF SALMON FRY,
WITH PLATES.

IN THE MATTER OF DUMPING SAWDUST INTO
THE TRUCKEE RIVER.
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Totals.
141,462,152
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Diamond-back Terrapin
(Malaclemmys palustris).

Blue Crabs (Callinectes
hastatus)

" Tautog (Tautogqa onit1s)..

, Muskallunge (Lucius mas- |
quinongy)

Silver Eels
chrysypn)

m-ﬁm:u Lobhster (IHoma-
rus americanug)

)M MISSION.

* Italies s

Year.

Totals . ...
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A REPORT ON THE PLANTING OF QUINNAT SALMON
FRY IN THE SHORT COAST STREAMS OF
MARIN COUNTY, CALIFORNIA,

WITH RESULTS OF OBSERVATIONS MADE UPON THEIR
MOVEMENTS, FOOD, RATE OF GROWTH, ENEMIES, ETC.

By N. B. Scuorienp, of California Fish Commission.

DESCRIPTION OF PLATES. The three accompanying plates are to.illustrate the rate
of growth of Quinnat salmon fry from the streams of Marin County, California.

In Plate I are four outline figures of the fry at progressive ages. Fig. 1 represents
the young salmon with yolk sac just absorbed; Fig. 2, 25 days after absorption of yolk
sac; Fig. 3, 46 days after absorption of yolk sac; Fig..4, 62 days after absorption
of yolk sac. ‘Figures 1, 2,3, and 4 are from specimens 1.35, 1.7, 2.51, and 2.98 inches,
respectively. :

Plate II represents a young Quinnat salmon taken in brackish water, 107 days after
absorption of yolk sac—showing loss of markings below lateral line and the faded out
parr marks, caused by the brackish water. Drawn from an average specimen 3.2 inches
long. This drawing should be compared with Plate ITI, which figures a young salmon
from fresh water.

Plate III shows a young Quinnat salmon taken in fresh water 162 days after absorp-
tion of yolk sac. Drawn from an average specimen 3.55 inches long.

_The planting of Quinnat salmon fry in the short coast streams of
Marin County was primarily an experiment. The Quinnat salmon has
never been known to spawn in these streams, probably due to their
proximity to the Sacramento River, which is the popular spawning
ground for the salmon of this region. (North of the Russian River, the
Quinnat spawns in the small streams as well as in the larger rivers of
the coast.) .

Paper Mill Creek and its tributaries are exceptionally rich in aquatic
insect life, affording an abundance of food for the fry; and the absence
of predaceous fishes, excepting the trout and blob, make them appar-
ently better streams for the rearing of young salmon than the Sacra-
mento. It was thought that if the fry could thrive in these streams and
pass successfully into salt water, it would be of advantage to utilize
coast hatcheries and plant in the smaller streams where the young
salmon would not be subjected to their enemies like they are during
the long journey from the upper Sacramento to the sea. '

In December, 1896, 855,000 eyed Quinnat salmon eggs were shipped
from the Battle Creek hatchery to the Bear Valley hatchery in Marin
County, California. Here they were hatched early in February, 1897,
and Z.fter the yolk sacs were absorbed, which was about thirty days

—F
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later, they were fed for a few days on curds of milk, and then, in the
second week of March, were turned into Paper Mill Creek and its tribu-
taries—Nicasio, Olema, and Hatchery creeks. The fry were atrong and
healthy,and as the streams were near the hatchery, and the fish were in
no case over two hours in transportation, they were turned into the
streams in the best of condition.

The young salmon were watched day after day and systematlc
observations made upon their movements, habits, etc. The work was
first begun by the United States Fish Commission, and carried on
until the middle of May. After a break here of three weeks, the’
California State Commission carried it on to completion.

The thing to be feared in this experiment was that the streams -
would prove too short and that the young salmon would arrive at salt
water before they were ready to conform to the kind of life they would

" have to lead there.

The observations carried on in connection w1th the fate of these
young salmon fully demonstrate the success of the experiment and

- prove that the fry can be as safely planted in these streams as in the

Sacramento. They grew more rapidly than the same fry in the Sacra- °
mento; had fewer enemies, and passed successfully into salt water and
thrived there. o ‘

By far the most interesting part of the experiment was the knowledge
gained as to the habits, enemies, and growth of the fry after being
turned loose. The streams being free from any young salmon but those
planted from the hatchery, an excellent opportunity to observe the rate
of growth was afforded. Any knowledge in this line is of great
economic importance, as it enables us to more intelligently choose the
right time and place to plant the fry, and proves that they do not
require two or even three years to reach salt water.

Paper Mill Creek, the largest stream in Marin County,

DESCRIP- rises in the high land just north of Golden Gate, and runs

TION OF northwest for about twenty-five miles, where it empties

STREAMS. into Tomales Bay after passing through a three-mile -

‘ " stretch of tide water. The bay continues a very narrow

- stretch of water in the same northwesterly direction for thirty miles

before the open sea is reached. Paper Mill Creek is formed by the
junction of the San Geronimo and Lagunitas, each of which is quite
small, the water cold and swift, running over a rough rocky bottom, and
everywhere overhung with trees and bushes. After uniting to form the

_main stream, the water frequently runs over quiet stretches of gravelly

bottom, but for the most part the bed is rough and rocky and there arc
many cascades and deep rocky pools. The stream for nearly its entire
length is well shaded with overhanging trees. The width of the stream
in its normal state is about fifty feet, and its depth averages about two
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: The young salmon at the time they were turned loose had
THEPLANT- an average length of 1.35 inches. On being liberated
ING OF from the cans they scattered in all directions, the swift
THE FRY.  current at first carrying them some distance down stream.
- But they soon recovered, and turned their heads against
the strong current, and found their way immediately to the quieter
waters along the shallow edges, in eddies, quiet pools, or among the
stones at the bottom of the stream. Some few would -even move a few
yards up stream, and demonstrated that they were able to hold their
own even against a very swift current. On gaining quieter waters they
rested themselves, moving only enough to keep from drifting down
stream. As soon as they gained a position of this kind they imme-
diately began feeding on any particles of food that floated within their
sight; often snapping viciously at flies half as large as themselves.
Each individual acts for himself. They do not run in schools, and no
more than two or three are found together unless the nature of the
stream compels it. In eddies and pools they are thrown together, but
in a long, shallow, quiet stretch of water they scatter out—each one
. taking a position in the eddy of a small stone, or other object, where
they have to barely move a fin to keep their position, while the water
above them is moving swiftly. Lying in such places they watch for
insects or any particles of food that may be floating past. They feed
principally upon objects floating on the surface, but often they are seen
.to strike at objects beneath. After striking at an object they almost
invariably return to their old position. Frequently one would be seen
to move a few yards down stream and take up another similar position.
.The young salmon undoubtedly move down stream in this manner:
moving down individually and by dropping a few feet at a time.
- After two weeks in the stream but very few of them were to be found.
in the shallow water; nearly all had moved into the deeper holes. Here
. they would be nearer the center-of the current, where there is more
floating food and where they could also hide, for by this time they are
very shy, and dart into the deeper water or under a rock at one’s
approach. The young steelheads which hatched out shortly after this
time were not nearly so shy at the same age.

Four weeks after planting, practically all had moved into the deeper '
‘holes, and as long as they remained .in the streams they occupied thesc
places. In the deep water of the lower Paper Mill, where the water was
four and five feet deep, they would hang stationary in the center of the

" current a foot or two below the surface, darting now and then at objects

on the surface.
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. As before stated, the only noticeable movement down
MOVEMENT stream was the occasional movement of individuals drop-
DOWN - ping from one resting place to another. During the first
STREAM.  three weeks after planting, the water in the streams was

~ high and muddy, and, except in Hatchery Creek, good
observations could not be made. It was only a matter of a couple of
days until most of the salmon had dropped down out of the upper
Hatchery Creek. Ifthere was a similar movement of the young salmon -
in the other streams during the first few days I do not know; but when
the first seining was. done, & month after planting, the fry were found
more abundant in tide water than in the upper streams where they
were liberated. There can be no doubt that there was a decided move-
ment down stream during the first month, which probably began imme-

- diately after planting.

Forty-five days after planting, the fry were found in considerable
numbers in brackish water. As this was the first time seining was

"done in brackish water, we do not know how much sooner they reached

this point. We subsequently learned that the fishermen near Marshall,
fifteen miles down the bay, caught the young salmon in considerable
numbers as early as the last of April, or fifty days after they were.
liberated. At this time for about a week they caught fifteen or twenty
at a haul in their 300-foot nets. After a week they caught only two or
three in a haul, and then, as the fish grew scarcer, they caught only two
or three in a day’s seining. After. the mlddle of June, three months_

"after planting, they caught no more.

It is unfortunate that we have to rely solely on the ﬁshermen for

~ information as to when the salmon reached salt water. Information

obtained in this way cahnot usually be relied upon, but the young
salmon was a new fish in the bay and the fishermen could not help
noticing it. The stories of the different fishermen agree so well that in
this case it is safe to rely on them.

The first seining in the bay was on April 29th, fifty days after plant-
ing, on which day we caught one of the young salmon. This was at a
place about two miles from the mouth of Paper Mill Creek. The sein-
ing was done with a thirty-foot net, and although we seined almost

.daily in the bay after this and with a fifty-foot net, not another salmon

was caught.

The young salmon were found in brackish water, near the mouth of
Paper Mill Creek, up to the 11th of May, two months from the time of
planting. This date probably marks the end of the run. Those that
remained, continued to go out a few at a time, until by the sixth month
but very few were left in the streams. After the sixth month no seining
was doné until the eleventh month, which was after the winter rains.

_ After the most thorough seining at this time only three of the fry could be

found, showing that practically all had run out before the end of the year.
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By the middle of the second month, when the water had become clear
enough to watch the young salmon from the bank, it was found that
they retained their positions in the current for hours without moving -
down stream even for a few feet. In one instance an albino (one with-
out color) kept one position for three days, after which it could not be
found either above or below its old position. These facts all tend to
‘show that there was a decided movement of the salmon down stream

. during the first month, and after that time they moved out much slower.
It probably took the rains of the next winter to drive them all out.

We tried “another experiment. By stretching a net across a narrow
place near the mouth of Paper Mill Creek as the tide was coming in,
it was demonstrated that the salmon play back and forth with the
tide before passing into salt water, as they repeatedly ran into the net
ahead of the tide when it was fixed in this way.

In all of the streams except Hatchery Creek the fry were

MOVEMENT planted where they could easily move up stream two or
UpP three miles if they so desired. The streams were care-
STREAM. fully seined above the planting places to determine to

' what extent they moved up stream. In Nicasio Creek
only a very few had moved up, and they had gone but a fourth of a
mile above where they were liberated. We found a few in Olema Creek
a fourth of a mile above where they were planted. In Paper Mill Creek
I found that none had moved up stream. All of the side streams were

seined to see if the fry had entered any of them, but it was found that

they had entered only one—a very small stream fed by springs flowing
into lower Hatchery Creek. The water in this small stream was much
colder than the water in the creek and was grown full of water cress.
Nearly a hundred of the fry had entered this and were found as far up
as they could get. Some had everi found their way through a perfect
mat of grass and drifted rubbish. The current in this stream was very
slow, and it entered the creek at such an angle that it was a sort of trap,
and T have no doubt the fry got in there in trying to get down stream.
Although some of the fry do work up stream for a short distance, they
are the exception. Why they move down stream we do not know, and
we will have to credit it to instinct. A young steelhead or other trout
when frightened prefers to dart up stream rather than down, and if one
wades down stream and attempts to drive them before him he will find
that they will not drive, but will dart between his legs or around him in
their frantic efforts to get up stream. Knowing this trait of the fish,
in seining for them the net is always hauled down stream. With the
salmon fry it is different—when frightened they will run even more
readily down than up stream. By walking along a small stream they

~can be driven either up or down. In seining for them they are caught
as readily by seining against the current as with it.
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.The most impbrtant part of the work was finding the rate

GROWTH. of growth of the young- salmon while rema{ning in the

" stream. This was determined by capturing series of the
fry at intervals and making careful measurements of their length.

The young salmon were put in the stream on or about the 10th of
March, thirty days after hatching, at which time their yolk sacs were _
absorbed. At this time their average length was 1.35 inches, and the
rate of growth is figured from this time. Although the rate of growth
could have been determined more accurately had larger series of fry
been saved, it is accurate enough to demonstrate a remarkable growth
and to enable us to make comparisons between the different streams and
different parts of the same stream. It also gives us someidea what.to
expect in larger rivers. '

The most rapid growth was during the first month, at the end of
which time they had, in the lower stream, reached an average length of .
2.28 inches; a gain for the month of .93 of aninch. A few individuals

. reached a length of 2.40 inches.

Through the second month the growth was not quite so great and
during the third -and fourth months correspondingly less. At the end °
of the second month the salmon in the lower end of the creeks averagéd
2.98 inches in length, and a few had reached a length of 3.1 inches.

During. these first two months the fish in the lower streams averaged
considerably larger than those above. At the end of the first month
those above averaged 1.71 inches, against 2.28 inches for those below.
At the end of the second month those above averaged 2.75 inches
against 2.98 below. : -

After two months there was no marked difference between the salmon
in the lower streams and those above, except in Hatchery Creek, where '
those above remained very small.

At the end of four months the average length of the salmon was 3. 35‘ )

inches. The rate of growth during the four months, taken from an
average of all the salmon retained, was .52 of an inch per month. After
four months this rate of growth fell off very considerably, and at the
end of the fifth month they had reached an average length of only

3.46 inches. After the middle of the sixth month no more seining was -

done in the streams until the following February, or eleventh month,
when one salmon was found in Olema Creek measuring 3.64 inches.
On April 14th, thirteen months after planting, another was found in
Olema Creek 4.45 inches long. One other was found in Olema Creek,
of which I have no measurements. '

Nearly all the salmon had run out of the streams by the end of the -

fourth month, and those remaining after this time were evidently

- stunted individuals, as is shown by their -very slow growth. An
" instance proving this is shown in the following: In March, 5,000 of the
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fry were put in Bear Valley Creek, which is dammed at its lowest end
and fixed with a screen so that the fish cannot get out. Here, eleven
months after planting, two salmon were caught, each measuring 5.5
inches. At the same place, fifteen months after planting, two speci-
mens were caught, one 6 inches, the other 7.5 inches long. This remark-
able growth in a stream where they were confined is another point that
leads to the belief that the salmon which preferred to remain, after
four months, in the streams where they were not confined were individ-
uals stunted or the physical inferiors of those running out during the
first four months.

The growth of the salmon was the same in Paper Mill, Nicasio, and
Olema creeks, but in Hatchery Creek the growth was not so rapid.
The salmon in the lower end of the creek grew rapidly enough, but
those above grew very slowly, gaining on an average the first three
months only .15 of an inch per month. At the end of the fourth
month they had all descended to the lower stream. The reason of ‘this
slow growth in the upper stream was due to the scarcity of food.
Although the temperature of the water there is much lower than it is
below or in the other streams, we cannot, knowing what we do of their -
growth in other cold streams, attribute their slow growth to the tem-
perature of the water.

Owing to this difference in growth in the same stream, the variation
in the size of the individuals is great. Out of thirteen specimens taken
from lower Hatchery Creek at the end of three and one-half months,
the largest was 3.53, the smallest 2.26 inches, a difference of -a little
over 1.25 inches; or, expressed in the amount gained by each since
planting, the largest 2.18 inches, the smallest 0.91 of an inch. The
variation in Olema Creek, where no difference was found between the
upper and lower stream, after the second month was nearly as great.
From seventeen speclmens ‘taken at the mouth at the end of three
months the largest was 3.42, the smallest 2.58 inches.

The important points learned in connection with the rate of growth
of the young salmon were: First, that during the first four months
their growth averaged 0.52 of an inch per month; Second, that the few
salmon remaining in the stream after four months were stunted, and
grew very slowly in comparison with those confined in Bear Valley
Creek. t

An important fact to be noted.in connection with the salmon confined
in Bear Valley Creek is, that of the two salmon taken in February,
1898, both were males; one with the generative organs fully developed.
It is not uncommon to find young 4 to 44 inch male salmon remaining
in the streams with the testes fully developed, but it was never before
found in a salmon whose age was known. This individual found in
Bear Valley Creek was 5.5 inches in length, and was just twelve months
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old. It should also be noted that it was no smaller than the other male
salmon taken at the same time. Evidently the development. of the
sexual organs did not retard its growth. - .
Although these young male salmon are occasionally found with the
generative organs prematurely developed, no females, to the best of my
knowledge, have ever shown such development. This premature
development peculiar to the males, accounts for the undersized males,
or “grilse,” accompanying each run of salmon up the rivers, and it
tends to prove that such “grilse” are not stunted individuals, but
simply that they have matured at an earlier age and are younger than
the salmon which they accompany.
The following is a mere speculation in regard to the age
THE AGE  of the above mentioned ‘“‘grilse”: We have already seen
OF THE  that one out of the two males taken in Bear Valley Creek
“GRILSE.” at the age of one year was sexually mature. In the
headwaters of the Sacramento we have in November
found among the young salmon remaining in the streams several
sexually mature males,.which at that time were under ten months of
age. These few examples which have come to my notice represent a
very small percentage of the number that must mature within ten
months or a year in the large body of salmon that leave the stream
immediately after hatching. Reaching maturity they would naturally
follow the next run of salmon up the river. There are two runs.of
salmon up the Sacramento each year ; the fall run starting up theriver
about the end of July and reaching the spawning beds at Battle Creek in"
October. The eggs spawned by this run hatch in January and February.

Ten months after hatching, at which time the “grilse” would have

matured, would be too late for them to catch the next fall run up the

" river, but they could catch the next spring run, which starts up the

river in April, and reaches the spawning grounds in thé McCloud River
in June and July, the eggs hatching in October and November. The
salmon hatching from this spring run get out of the river in time for
the “grilse” to catch the fall run ten months later.

If this is true the “grilse” running in the spring are about sixteen
months of age on reaching the spawning beds in June. Those arriving
on the spawning beds in the fall are about twelve months of age. If

- this actually happens, the “grilse” of the spring run should average
. larger than those of the fall run. " The age of these “grilse” can be

determined by better and more extended observations, and such
knowledge would be a long step toward determining the important
question of how old the full-grown salmon are when they run.
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The young salmon, from the time they first begin to feed,

FOOD. eat almost anything they can get, but they show a prefer-
ence for insects and insect larvee, and they prefer to cap-

ture food that is floating on the surface of the water. . An examination
of the contents of the stomachs of the young salmon taken from Paper
Mill Creek and its tributaries, from the time they were planted to the
time they reached salt water, shows that their food was almost exclu-
sively flying insects which had dropped upon the surface of the water.

These streams abound in caddice worms of three or four species,
small periwinkles, the larve of stone-flies, may-flies, and other insects;
but they were all neglected for the flies, bees, beetles, caterpillars, etec.,
that fall into the stream. No caddice worms or periwinkles were found
in their stomachs, and but very few of the larve of aquatic insects.
This same thing was observed in the younger trout; and although the
larger trout eat large quantities of caddice worms, the insect larvae in
the water do not furnish the amount of food to these fish that is
popularly supposed.

Although these salmon live almost exclunlvely on insects that drop
upon the water, we have found in their stomachs pieces of leaves and
buds, small feathers, shells of salmon eggs, and the helpless young of
their own species. (See notes on planting of salmon fry before yolk sacs
were absorbed, at Sisson, November, 1897.)

In the salmon taken in brackish water I found they had been eating
small salt-water crustaceans, and one three-inch salmon taken in salt
water had eaten six of the young of the “silver smelt” (Atherinops
affinis) and one small leaf-hopper of the kind that is found among the
pebbles along the shore of the bay.

In almost every case the stomachs were filled to their utmost with

food. Tomales Bay abounds in small crustaceans and the young of

the “silver smelt,” and the young salmon would have no trouble in
finding an abundance of food on reaching salt water.

Scarcely any vegetable matter was found in their stomachs, and what
little was found no doubt was taken by accident.

If these young salmon live almost exclusively on flying insects, the
way to choose a good stream for planting would be to select one with
plenty of trees, bushes, and grass along its banks, for such vegetation is
a harbor for insects. > -

The principal source of danger to young fish in a stream

ENEMIES. is from predaceous fishes, or even from older fish of their

own kind. Of the four species of fish in these Marin

County streams—chub ( Rutilus symmetricus), stickle-back (Gasterosteus

cataphractus), blob (Cottus gulosas), and trout (Salmo gairdnert)—the
last two only are predaceous.
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- After planting the young salmon, a number of these two species were
caught daily, and the contents of their stomachs carefully examined.
Altogether only about twenty-five specimens of Cottus gulosas, of size
large enough to prey upon the young salmon, were caught. Out of
these twenty-five, not one had eaten a fish of any kind. Thirty or forty
specimens of Salmo gairdneri were examined daily for three weeks after

~ planting, and in not one instance had a salmon been eaten.. The ‘only

fish eaten by them was Rutilus symmetricus, and no more than ten of
these were found in about seven hundred examined..

The other enemies to young fish observed were water snakes, king-
fishers, herons, and divers. Although none of these were killed to find
out what they were eating, it is safe to say that the loss of young salmon
due to them was slight. )

PLANTING OF QUINNAT SALMON FRY IN MARIN COUNTY STREAMS IN 1898.
In February, 1898, 2,000,000 Quihnat salmon fry were planted in

- Paper Mill Creek and its tributaries by the United States Fish Com-
-mission. On account of limited hatchery space and lack of funds,

the fry were all planted before the yolk sacs were absorbéd. The fry
hatched at the same time as those liberated in these streams last year,

‘but they were planted about three weeks earlier. The height of the

water in the streanis at the time of planting and during the next month
was lower in 1898 than in 1897. Notwithstanding this, the salmon ran
out earlier than the year before. In April there were not as many
salmon left in the streams as in June of the year before. In June no
salmon whatever could be found in Paper Mill Creek. Only a very few

-were found in Olema Creek, and they were not much more plentiful in
" Hatchery Creek—the same condition that existed two months later in

1897. The only reason I can give for this difference in time of running
out is that they were planted at different’ages. Apparently, planting
before the yolk sacs are absorbed causes them to run out earlier. This
brings up an important question: Does the holding of the fry until
after the yolk sacs are absorbed keep them from running out as soon as
they would under natural conditions ?

From a series of specimens taken in April and June, it was found~
that their average growth was .52 of an inch per month. It should be
noticed that this rate of growth during the first four months is almost
exactly the same as that found for the same period in 1897—differing
only .05 of an inch.
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NOTES ON THE MOVEMENTS OF THE YOUNG OF THE
STEELHEAD TROUT (Salmo gairdneri, Richardson)
IN MARIN COUNTY STREAMS.

By N. B. ScHoFIELD, of California Fish Commission.

The steelheads ascend Paper Mill Creek and its tributaries regularly
each year for the purpose of spawning. Late in October and early in
November they appear in tide water, where they remain until the first
" good rains. They then ascend the creeks, and spawn on the gravel

bars in December and January, reaching their height in early January.
After spawning the steelheads drop back down the stream, and remain
for some time in the holes in tide water before running into salt water.
Unlike the salmon, they do not die after spawning, but drop back into
salt water and return to spawn again. Steelheads from the lower Paper
Mill Creek examined in April after spawning showed the ovaries with
the eggs forming, which would probably have matured by the next
winter run. )
~ The first young steelheads appear in shallow water along the edges of
_the stream after absorbing their yolk sacs late in March, but they do not
_appear in any great number until late in April. In 1897 they began to
show themselves in considerable numbers by the 15th of April, and by
the 25th the edges of the stream in places were fairly black with them.
At this time they are not very shy and are not frightened when one -
comes near them, unless his shadow chances to fall on them. By being
cautious one can with his hand scoop them out onto the bank. This
cannot be done with the young salmon of the same age, as they are
much more shy. These young steelheads as they lie in the shallow water -
kept_their heads against the current, and were entirely absorbed with
the task of catching something to eat—feeding in the same way as has
‘been described in the case of the young Quinnat salmon. In a very few
days they left the shallow water and moved more into the center of the
stream, where there is more floating particles of food for them to catch.
By the middle of May nearly all the small steelheads had moved
from the shallow, quiet water along the edges into the swift water near
the center of the stream or into the deeper holes. -

- On the 12th of June the average length of the young steelheads was
-taken from thirty-three fish measured, and was found to be 2.6 inches.

The age of these fish we can estimate very accurately to be fifty days,
counting- from the time their yolk sacs were absorbed. At the time of
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such absorption their length would average less than 1.15 inches. Thus,
in fifty days their actual gain in length was 1.45 inches, or considerably
over three-fourths of an inch per month. This is even a more remark-
able growth than that found in the young Quinnat salmon.

To get at some idea of their abundance I will copy from my notes of
June 16, 1897, on seining with a thirty-foot net in upper Olema Creek:
“The first haul was through a hole thirty feet wide, fifty feet long, and
three feet deep in the deepest place; caught 61 young steelheads, 27
large stickle-backs, and 3 blobs. The second haul was over a riffle
with pebbly bottom; hauling about thirty feet we caught 25 steelheads
and 10 stickle-backs. The third haul was made through a small hole
ten feet across and two feet deep, with roots of an old stump at the
edge, under which they could hide. Here we caught 165 steelheads,
7 stickle-backs, and 10 blobs. The fourth haul was through a hole ten
feet wide, fifty feet long, and three feet deep in deepest place; caught
152 steelheads. The fifth haul caught 100 steelheads; the sixth, 75;
the seventh, 28; the eighth, 58; and the ninth, 127 steelheads. In one-
fourth mile seined we caught 578 steelheads, all under three inches in
length. I have estimated that we took two thirds of the steelheads in
that distance. There are twelve miles of the stream in which they are
just as plentiful, which would make about 37,000 young steelheads for
the stream. The number in Paper Mill Creek would be from five to
seven times this amount, and the number in Nicasio and Hatchery
creeks would, for each, be about one fourth the number in the Olema.”

“Very few, if any, of the young steelheads have moved down stream,
and nearly every one to be found in Olema Creek now has been hatched
this year.”

A thorough seining of the streams at that time showed that there was
scarcely a steelhead over three inches in length. During the summer,
when the water is low and warm, the steelheads, except those hatched
the same spring, nearly all run into salt water. During June, while
seining for young salmon in brackish water near the mouth of Paper
Mill Creek, young steelheads were caught in considerable numbers,
ranging from 5} to 64 inches in length. In all the red colors were not
lost and the dark bars on the sides were bright and distinct, showing
that they had just come from the upper stream—for the bars on the
sides, and especially the red markings, are quickly lost in brackish or
salt water.

After the first good rain in the fall, when the streams begin to rise,
the young steelheads from 6 to 10 inches long appear in large numbers
in tide water, with their sides bright and silvery and the dark bar
marks almost lost. They gradually work up the streams and soon their
color gets darker and the dark markings more distinct. After each

~ heavy-rain there is a fresh run of these steclheads, and as the water
. subsides again they drop back into salt water.
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There is the best of evidence that these fish do not enter the streams
for the purpose of spawning.  In all the seining done from January to
September, not one steelhead under three pounds was found sexually
mature, and none were found that showed any sign of becoming so.
By questioning people resident here and familiar with the fish in these
streams I find that small steelheads under two pounds are very rarely
if ever found with spawn.

Rainbow trout (Salmo irideus) are nearly every year liberated in
Paper Mill Creek, but if they live they have gone back to the habit of
running back to salt water and cannot, in habits, general appearance,
or structure, be distinguished from the steelhead.

Although seining was done in tide water from the time young steel-
heads begin to hatch until the 14th of June, none of them were caught.
Up to this time they had not begun to run out, but they did run out
before the next January. They probably run out when the stream is at
" its lowest, late in August and early in September. ‘

 B—F
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NOTES ON AN INVESTIGATION OF THE MOVEMENT AND
RATE OF GROWTH OF THE QUINNAT SALMON
FRY IN THE SACRAMENTO RIVER.

By N. B. SCHOFIELD of California Fish Commission.

Aided by the knowledge gained in the study of the habits, move-
_ments, and rate of growth of the young salmon in Marin County, we
were better enabled to carry on' the more difficult work of finding out .
the movements and rate of growth of the salmon fry in the Sacramento

River.

The work was begun in the headwaters of the Sacramento in the
- neighborhood of Sisson in August, 1897, and has been continued at
intervals to the present time. During the present spring the United
~ States Fish Commission has taken up the same work in_the Sacra-
mento, and in the following report I have made free use of some of the
“results of their work, especially of their work in the brackish ‘and salt.
water of Suisun and San Pablo bays. .

To make clear what is to follow I will explain that although a few
salmon may spawn in some of the tributaries of the Sacramento in
almost any month of the year, the vast majority of them spawn at two
separate and distinct times. Eggs deposited by the spring run hatch
in October, and the eggs from the fall run hatch the following Febru-
ary. After hatching it is another month before they begin to swim -
-around and feed.

"The adult Quinnat salmon, in its journey up the Sacramento for the
purpose of spawning, never reaches Sulloway Creek, and it very rarely
reaches a point as far up the Sacramento as the mouth of the Sulloway.
The young Quinnat salmon found in the Sulloway and this part of the
Sacramento are from the State hatchery at Sisson, and, knowing the age
of the fry liberated, it is possible to estlmate very accurately their rate
“of growth. A

On August 28, 1897, I seined Sulloway Creek,’and found the salmon
fry quite plentiful. To better illustrate their number, in one haul,
through a hole three feet deep, ten feet wide, and fifteen feet long, I
caught twenty-seven young salmon. In other parts of the creek they

were ]ust as plentiful. None were found above the point-where they -

had been liberated. . These fry had been planted in February, and at .
_ _the time their yolk sacs were absorbed—about March 10th—their aver-
_-age length was 1.35 inches. On August 28th five months and twenty :
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days later, they had grown to an average length of 3.26 inches, or an
actual gain in length of 1.91 inches; an average gain per month of .33
-inch. The specimens from which this average was taken contained
the smallest and largest salmon found, or 2.83 and 4.08 inches, between
which two lengths there was a perfect intergradation.

On November 2, 1897, a little over two months later, Sulloway Creek
was again seined, and only about one half as many young salmon were
found, and from a representative series ranging from 3.30 to 4.18 inches
in length, the average was found to be 3 5 inches, or a gain of .24 of an

_inch in the two months.
~ Early in November, salmon fry hatched from eggs taken at Baxrd; on
"~ the McCloud River, were planted in Sulloway Creek, and by November
22d they had absorbed their yolk sacs. In the February following,
salmon fry hatched from eggs taken at Battle Creek were again planted.
These absorbed their yolk sacs about March 10th. No seining was done
between these two plants, and none after, until the 15th of May, 1898.
On this date young salmon were caught, and, after measuring a larger
series, it was found that they were of three well-developed sizes. Those
" making up the smallest size exceeded all of the others 8 to 1, and they
-had grown from a length of 1.35 inches on March 10th,-to 2.18 inches,
or a gain of .83 of an inch, a rate of .38 of an inch per month. The
smallest salmon found belonging to this group was 1.64 inches, the
largest 2.8 inches. The next size ranged from 38.58 to 8.9 inches, and "
averaged 3.73 inches. These had remained in the stream since the
November preceding, and there were very few of them as compared with
the smaller size. They had been in the stream nearly six months, and
- showed an average gain of .39 of an inch per month. Only two speci-
mens weré found larger than this size, and they each measured 4.6
inches. These had undoubtedly remained in the stream at least since
‘March of the year before. '

Although it had been only a little over two months since several
millions of salmon fry were planted in this small stream, there were—
compared with the immense number planted—scarcely any left. These
observations seem to warrant us in drawing the following conclusions:

. That the great bulk of the fry planted in February and March leave the -
stream, on their way down the river to salt water, within two months; a
few of them remain until the rains of the following winter, and a few

‘ individuals may even remain through the winter up to the beginning of
the rains the next fall. Of the fry planted in November, nearly all leave
the stream during the winter, and it is probable that they do the same
as the 6thers—leave the streams within two months. I should add that
the observations of the young salmon in Marin County, which are to be

- found in a separate report, and the subsequent observations carried on

in the Sacramento, all demonstrate the correctness of these conclusions.
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On August 29, 1897, I seined in the Sacramento near Sisson, and
found salmon ranging from 2.63 to 4.37 inches in length, with an average
length of 3.25 inches. On November 3, 1897, I seined again in the same
place, and found the salmon ranging from 3.25 to 4.50 inches, with an
average length of 3.92 inches. They had gained .67 of an inch in the
two months since the stream was seined before; or, for the eight months
which they had remained in the stream, an average gain of .32 of an
inch per month. In the two months their number had diminished about
one-half, which was the same falling off as found in Sulloway Creek.

On November 6; 1897, I seined the upper Sacramento at Sims, and

found the average length of the salmon there to'be 4 inches, although
they ran from 3.5 to 4.5 inches.

On May 17th of the following year, a little over six months later, the
stream was again seined at the same place. The average length of the
young salmon at this time was 2.67 inches, although they ran from 1.52

to 8.76 inches. 1In this series the fry were hatched from eggs spawned’

by two different runs, which accounts for the great difference between

_ the largest and the smallest of the series. Those in the upper end of
- the series, and which average about 3.5 inches, had absorbed their yolk
sacs and begun to feed six months before, while the lower end of the.

geries represents those which had begun to feed only two months before.
If two hatches of salmon as young as these and with such a difference
between their ages had been found in a small tributary of the Sacra-

~ mento we could expect to easily separate the two sizes, but in the main
stream, as at Sims, where the young salmon are from several different’

tributaries, a large variation in the size of the individuals occurs and it
is not strange that the two sizes cannot be readily distinguished. Out
of a very great number of small salmon caught here the largest was
scarcely larger than the smallest taken at the same place six ‘months

before, which is the best evidence that none of those in the stream six

months before remained through the high waters of winter. If they

had remained until this time they would have been fifteen months old.

In Hazel Creek, a tributary of the Sacramento near Sims, I found,

“on November 6, 1897, two sizes of young salmon. The smaller size

varied from 2.65 to 2.95 inches, with an average length of 2.87 inches;

the larger size ran from 3.93 to 4.42 inches, with an average of 4.19 -
inches. The larger size greatly outnumbered those of the smaller size,

and agreed well with the size of the salmon in the Sacramento at Sisson
and at Sims. Of the smaller size only four were taken. Assuming
that they had grown at the same rate as the others, they must have

hatched from the. egg early in August, and allowing three months for
“hatching, they were spawned early in May. There is nothing remark-
able in the fact that salmon spawned here in few numbers at that time
of year. The first salmon of the spring run have been ohserved passing
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Baird on the McCloud in -April, and fhey have been observed spawning

in considerable numbers in the river above Baird eaily in May.

Although the spring run does not reach its height at Baird until late i in
July, a good many salmon arrive earlier,and move farther up the river.
The number of these irregular salmon is so small in comparison with
those of the regular spring and fall runs that the fry resulting should
not materially affect the two sizes of fry hatched by the spring and fall

- runs.

On May 17th of the following year, after the winter rains, Hazel
Creek was again seined, and the largest salmon found was 2.82 inches,
the smallest 1.53 inches, with an average length of 1.79 inches. It will
be seen by comparing these figures with those of fish taken six m_onths
before that none of the salmon of the two sizes then found remained in

- the stream, and that the smaller size found on May 17th were hatched

since that time from eggs deposited by the salmon of the fall run.

In the first week of September, 1897, I seined the lower end of Battle -
Creek thoroughly, and found young salmon in considerable numbers
running from 3.08 to 4.58 inches, with an average length of 3.58 inches.
The next time this part of the stream was seined, on December 5th, it
was found that none of the salmon found three months before had
remained in the stream, but that their places were taken by a new lot,

-averaging 2.39 inches. These salmon were spawned in the upper creek

by the spring run, had absorbed their yolk sacs only two months before,
and were already dropping down the river on their way to salt water.

At the United States and State hatchery on Battle Creek practically
all of the fall run of salmon entering the stream were caught and their
eggs taken. "Five million of the fry hatched from.these eggs were
liberated in Battle Creek in February, 1898. They were liberated
before they had begun to feed, but it was estimated that their yolk sacs ~

~would have been absorbed by the 10th or 15th of March. Mr. Cloud -

Rutter, of the United States Fish -Commission, seined the lower Battle
Creek on April 30th and found large numbers of salmon ranging from -
1.40 to 3.45 inches, with an average length of 2.13 inches. This shows
a gain of .45 of an inch per month in length. "Although a large number

-of salmon were found in Battle Creek, they were not found nearly as

abundant as they should have been had all the immense number

. liberated remained in the stream. A very large part of them had

unquestionably drifted into and down the main river, and this within
a month and a half of the time they began to swim about and feed
after absorbing their yolk sacs. .

On April 28th Mr. Rutter found young salmon in. the main river

~ at Red Bluff miore abundant than he found them in Battle Creek two

days later. - These salmon ran from 1.51 ‘to 3.09 inches, and had an
average length of 2.16 inches. As they were found bélow the mouth of

-
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Battle Creek, and their size coincided within .06 of an inch of those in
Battle Creek, and in view of the fact that a larger | number of the salmon
in Battle Creek had moved out, we are ]ustlﬁed in saying that they
came out of Battle Creek.

- On May 4th he found salmon abundant at Redding, ranging from
1.8 to 3.65 inches and averaging 2.38 inches. On May 5th at Tehama
he found salmon ranging from 2.14 to 2.91 inches and averaging 2.53
inches. . '

Beginning with the second week in May the United States Commis-
sion carried.-their investigations into the lower Sacramento River and
into Suisun and San Pablo bays. In the second week of May young
salmon. were found at Collinsville and at Benicia, but I have no record
of their number, and of their size I only know that it corresponded
with those found in the same place later in the same month. '

‘On May 17th, six were found at Pinole, San Pablo Bay, ranging from .

-2.4 to 3 inches and with an average length of 2.6 inches. On the same
.day one was caught at Point Richmond, San Pablo Bay, 3.31 inches

long. On May 18th,one wastaken at Rodeo, San Pablo Bay, 2.4 inches
long. _On the 20th, 23d, and 24th, five were taken at Benicia, in the
strait between Suisun and San Pablo bays, running from 2.06 to 2.56
and averaging 2.29 inches in length. On the 30th, three were taken at

“Rio Vista, in the lower Sacramento, running from 2.03 to 2.18 inches -

and averaging 2.08 inches. On June 10th, two were taken at Marshall’s
Landing, near Antioch, the largest being 8.3 and the smallest 2.12
inches in length. ‘

If this small number of salmon taken in salt water represents, as it
unquestionably does, the first big movement of young salmon out of the
river, it at first appears that more of them should have been found, but
when we consider the vast expanse of territory the lower Sacramento
covers with its many channels and bayous, to say nothing of San Pablo
and Suisun bays, it is not so strange that so few were found—in fact,
the strange part of it is that so many were found—and we can realize
the vast number that must have distributed themselves in these waters.

During -the last two weeks of May I accompanied Mr. Rutter on a
trip down the Sacramento in a row boat. Our object was to stop and
seine the river at every available place, and learn the abundance, size,
and movements of the young salmon. At Redding, on May 18th, we
found the young salmon abundant, with an average length of 2.43 inches.
At this place, two weeks before, their average length was 2.38 inches.

"At Red Bluff, on the 20th, we found no salmon whatever, although two

weeks before they were very numerous. Just below Red Bluff we found 7
a good many, their average length being 2.16 inches. From here to a
point opposite Chico we found the salmon not so abundant. ‘In a haul

‘with our fifty-foot fine-meshed net we usually caught from twenty to
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thirty. Below Chico this number fell off, and we caught only four or
five in a haul. At a point two miles below Knights Landing the last
salmon was caught, although we seined thoroughly between this point
and Sacramento.

Below Red Bluff the salmon were very uniform in size, averaging 2.4

inches. It should be remembered that while we were making this trip .

small salmon of this same size were being caught in salt water. They
were all hatched from the fall run of salmon, and it had been but.a
little over two months since they were old enough to feed. Their rate
of growth after the absorption of the yolk sac was almost .5 of an inch
per month.

Early in July Mr. Rutter again made the trip down the Sacramento,

but was unable to find any salmon whatever below Battle Creek .The

run of small salmon out of the river had ceased.

The conclusions to be drawn from these observations are: That
immediately or very shortly after the salmon are old enough to feed and
begin to swim about they begin to drift down the river, and within two
months of this time they reach salt water. By the end of the fourth
month the run is over, and those remaining in the headwaters of the
river stay until the high waters of the following winter. The number
of these thus remaining is small compared with the number running
out immediately.

The rate of growth of the salmon during the first two months after
absorbing the yolk sac, taken from an' average of all the salmon taken
‘on the Sacramento, was .42 of an inch per month. Those remainmg
after two months do not grow so fast. Salmon from four to eight months
old show an average gain per month of a httle over .30 of an inch.
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IN THE MATTER OF DUMPING SAWDUST INTO
. TRUCKEE RIVER.

“x (116 Cal. Rep. 397. See No.209, Department One. - April 3, 1897.)

THE PEOPLE, ETC., Respondent, vs.. THE TRUCKEE LUMBER

COMPANY, Appellant

FISH—OwNERsHIP OF STATE—TITLE TO L.mns Inmnznuu,. The fish within the
waters of the State constitute the most important constituent of that species of prop-
erty commonly designated as wild game, the general right and ownership of which is
in the people of the State; and to the extent that waters are the ¢common passageway
for fish, whether such waters flow over lands, the title of which is in'the government of
the State or the United States, or over lands entirely subject to private ownership, they
are deemed for such purposes public waters, and subject to all laws of the State regu-
lating the right of fishery.

Ip.—EXTENT OF STATE'S DOMINION—NON-NAVIGABLE WATERS—RESORT AXKD PASSAGE
ofF Fisa. The dominion of the State, for the purpose of protecting its sovereign rights
in the fish within its waters, is not confined to navigable-waters, but extends to non-
navigable streams, wherein fish are habited or accustomed to resort for spawning or
other purposes, and through which they have freedom of passage to and from the
public fishing grounds of the State.

Ip.—JupiciaL NoTICE—NON-NAVIGABLE STREAM CONNECTING NAVIGABLF LAKES—
TBUCKEEBIVER—PASSAGE“AY oF Fisu. The Court will take judicial notice that the
Truckee River, though a non-navigable stream, has its source in Lake Tahoe, a large
navigable body of water lying partly in this State, and that it empties into Pyramid
Lake, in the State of Nevada, which is also navigable; and that the river has from time
immemorial afforded a natural and free passageway for the passage of fish habiting
those lakes.

In.—InjoRY, TO FISH—-POLLUTION oF TRUCKEE RIVER—REFUSE FROM SAWMILL—
Pusric NuisaNCcE—INJUNCTION—AcTION BY STATE. The pollution of the Truckee River .
by refuse matter which is poisonous and deleterious to the fish therein, and which is
deposited from a sawmill operated on its bank, to the injury and destruction of the fish
in the stream, is a public nuisance, which may be enjoined in an action brought by the
Attorney-General in the name of the State.

Ip.—REMEPY—PUNISHMENT BY PENAL CopE Nor ExcrLusive. The fact that the acts
complained of are made a misdemeanor, and punishable as such, does not make them
less a nuisance, nor imply that the Legislature mtended to make the criminal remedy
exclusive of the civil.

Ip.—RELATOR—INFORMATION BY ATTORNEY-GENERAL. The Attorney-General is privi-
leged to maintain an action to enjoin a public nuisance on his information, without the
intervention of a private relator.

Appeal from an order of the Superior Court of Nevada County, refus-
ing to vacate an injunction. John Caldwell, Judge.
The facts are stated in the opinion of the Court.

~7~Thoﬁias 8. Ford and C. F. McGlashan for appellant.
Attorney-General W. F. Fitzgerald and Deputy Attorney-General

 Henry E. Carter for respondent.
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VAN FLEET J. Appeal ‘from an order refusmg to vacate an
injunction.

The action is in the name of the people, on the mformatxon of the__
Attorney- :General, to restrain the commission of -an alleged nuisance, -
. the. complaint alleging in substance that defendant, corporation;- -
maintains and operates a sawmill and box factory on the bank of the -
“ Truckee River, at the town of Truckee, in this State, in which it cuts
_and manufactures lumber and boxes; that said river is a fresh-water
stream, having its source in the State of California, and flowing into
the State of Nevada, and is now, and for a long time prior hereto has
been stocked with fish; that defendant in operating its mill and factory
has heretofore, and does now, place and allow to pass into the waters of

ings, slabs, edgings, waste, and other deleterious substances, the effect

of which has been and is to pollute said stream and the waters-thereof,

and render the same unfit for use, and which substances are poisonous -
- and deleterious to the fish in said stream, and are killing, desfroying,
and exterminating them ; all of which is alleged to be in violation of
the rights of the people, and a public nuisance; that defendant
threatens, and unless restrained will continue to commlt said wrongful
acts to plaintiff’s irreparable injury. .

A preliminary injunction was granted ex parte on the filing of the
complaint, which defendant subsequently moved to vacate. The motion
was made upon the complaint alone, based upon the objection that the
facts -alleged made no case for relief. The motion being denied, this
appeal ensued.

The sole question is whether the complaint states a cause of action,
and this is to be determined precisely as if the pleading were subjected
to a general demurrer.

The first point made against the complaint is that the facts alleged
do not constitute a public nuisance within the definition of our code.
But this objection would seem to overlook the most material feature of
the complaint. It is alleged that the acts of defendant have the effect
of polluting and poisoning the waters of the river, and thereby killing
and destroying the fish therein. Anything which is ‘““an obstruction to
the free use of property so as to irterfere with the comfortable enjoy-
ment of life or property by an entirc community or neighborhood, or
any considerable number of persons,” is a public nuisance.”  (Pen. Code,
Sec. 370; Civ. Code, Secs. 8479, 3430.) The fish within our waters con-
stitute the most important constituent of that species of property com-
monly designated as wild game, the general right and ownership of
which is in the people of the State (Lx parte Mater, 103 Cal. 476, 483; -
42 Am. St. Rep. 129), as in England it was in the king; and the right
and power to protect and preserve such property for the common use

6—F
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a.nd beneﬁt is one of ‘the recogmzed prerogatlves of the soverelgn com- S O3
ing to us from the common law, and preserved and’ expressly provided - = -
for by the statutes of this and every other State of the Union. The -
complamt shows that by the repeated and continuing acts of defendant - -
““this public property right is being and will continue to be grea.tly inter- .-
 fered with and impaired; and that such acts constltute a nulsance, both -
" under our ‘statute and at common law, is not open ‘to serious quest.xon g
“(People vs. Elk River etc. Co., 107 Cal. 219; 48 Am. St. Rep 121.) - :
" But defendant urges that the facts do not show the mfrmgement of :
any public right, in that the right, if any, shown to be interfered with .7 . ~
" 'is solely that of fishery, or the privilege to take fish; that this is a =
2" public right only so far as it pertains to navigable waters, while as’to -
:=-- all other waters it-is exclusively-in the riparian proprietor ;- that,as- the s %
Truckee ‘River is not a navigable stream, the destruction of the_ fish f
therein is not an injury to the public for which the people can complain, =, - f
:
s
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~ there being no allegation that the rlparm.n proprietors thereon have B
“been injured. e
In the first place, the common right to take fish extends not alone -

to navngable waters, but exists as to all waters, the lands underlying i

which are not in private ownership—in other words, to all lakes, ponds,” -+ -

or streams, navigable or otherwise, upon the public *lands of this State =~~~ "*-

or the United States not protected by reservation; and since there is no . .

: . averment that the lands along the Truckee River are held in private .

.- proprietorship, we think the plesumptlon must be that the title remams, R g’

‘ * in the Government. ST g s

_But, in the next place, if this is not the presumptlon, the case would I A

" not be different. The dominion of the State for the purposes of pro- -~~~ =+ =i
. tecting its sovereign rights in the fish within its waters, and their - - -
. preservation for the common enjoyment of its citizens, is not confined - S

.’ within the narrow limits suggested by defendant’s argument. It is not™ i -

.~ restricted to their protection only when found within what may in- .
strictness be held to be navigable or otherwise public waters. It extends = '- -
to all waters within the State, public or private, wherein these animals "

" are habited or accustomed to resort for spawning or other purposes; and -

through which they have freedom of passage to and from the public.. - -
fishing grounds of the State. To the extent that waters are the common ™"

_passageway for fish, although flowing over lands entirely subject:to. .

private ownership, they are deemed for such purposes public waters, . -

and subject to all laws of the State regulating the right of fishery. . .- §

(Cottrill vs. Myrick, 12 Me. 222; State vs. Franklin Falls Co., 49N.H. -

" 240, 6 Am. Rep. 513; Stale vs. Robc;tt, 59 N. H. 256,47 Am. Rep 199,

59 N. H. 484.) :
For the purposes of the right involved in thls action, then, the Truckee

River, so far as it flows within this State, is a pa.rt of the waters

to which the jurisdiction of the State in the protection of its fish supply
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extends. This Court will take judicial cognizance of the fact that the
river has its source in Lake Tahoe, a large navigable body of water lying"
partly in this State, and that it flows thence into the State of Nevada,
and empties into Pyramid Lake, also navigable; and the Court may also
take notice of a fact so common and notorious that between these two
bodies of water the river affords, and has from time immemorial, a
‘natural and free highway for the passage of the fish inhabiting these
lakes. Even, therefore, if, as contended by defendant, the lands through
" which the stream flows are to be presumed, in the absence of contrary
averment, to be owned in private proprietorship, it can make no differ-
ence as to the right here asserted. While the right of fishery upon his
own land is exclusively in the riparian proprietor, this does not imply
_ or carry the right to destroy what he does not take. He does not own
the fish in the stream. His right of property attaches only to those he
reduces to actual possession, and he cannot iawfully kill or obstruct the
free passage of those not taken. ¢ This right in the owner of the land
must be regarded as qualified to a certain extent by the universal prin-
ciple that all property is held subject to those general regulations which
“are necessary to the common good and general welfare, and to that
extent it is subject to legislative control. It is a well-established prin-
ciple that every person shall so use and enjoy his own property, however
absolute and unqualified his title, that his use of it shall not be injurious
to the equal enjoyment of others having an equal right to the enjoy-
ment of their property, nor injurious to the rights of the public. Hence,
while the riparian owner has the exclusive right of fishery upon his
own land, he must so exercise that right as not to injure others in the
enjoyment of a similar right upon their lands upon the stream’above
and below.” (State vs. Roberts, supra.)

The mere fact, then, that the interference or obstruction complained
of may in fact be in a stream where the right of fishery is exclusively
in private riparian owners, does not make the acts here complained of
any less an invasion of the public right, nor prevent the State from
protecting its general interest in the property.

The fact that acts of the character alleged are by the Penal Code
made a misdemeanor, and punishable as such, does not make them less
a nuisance, nor imply that the Legislature intended to make the
criminal remedy exclusive of the civil.

Nor is there anything in the objection that the Attorney-General is
not privileged to maintain the action upon his own information, with-
out the intervention of a private relator.  (Peaple vs. Davidson, 30 Cal.
358; People vs. Stratton, 25 Cal. 242; People vz. Gold Run, ste. Co., 66
Cal. 138, 56 Am. Rep. 80.)

The other objections made do not call for particular notice.

Order affirmed.

Harrisoy, J., and Bearry, C. J., concurred.
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