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3n Blcmoriam

It is witli much regret the Division reports the following deaths of

members of its staff during the biennium and wishes at this time again

to give recognition to the faithful and ei¥icient service rendered by

these men.

Entered Service Died

K. J. Ransdell July 21, 1924 Nov. 21, 1935

Roland 11. Dobler March 10, 1925 May 22, 1935

William II. Shebley May 16, 1883 Nov. 7, 1935
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LETTER OF TRANSMITTAL

September 1, 1936.

To His Excellency, Frank F. Merriam,

Governor, State of California,

Sacramento.

Sir : In compliance with the provisions of section 32 of the Fish

and Game Code, we submit herewith the Thirty-fourth Biennial Report
of the Fish and Game Commission, covering the period July 1, 1934,
to June 30, 1936.

The report consists of a summary of the activities of the Fish and
Game Commission. A brief summary by the Executive Officer and
detailed reports by the chiefs of all bureaus. In addition, there are

complete statistical reports covering the receipts and disbursements, as

well as statistics on fish and game management.
We wish to express our appreciation to the Governor of California

and to the heads of all the various state departments with whom we
have had the pleasure of working, and to the members of the legisla-

ture for the splendid sympathetic cooperation which they have given
to the administration of fish and game.

Respectfully submitted.

E. C. Moore, President.

I. Zellerbach, Commissioner.

A. T. Jergins, Commissioner.
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THIRTY FOURTH BIENNIAL REPORT

REPORT OF BOARD OF FISH AND GAME COMMISSIONERS
TO THE GOVERNOR OF CALIFORNIA

This biennial report, eoverinji' the period July 1, \[)'.]4:, to June 80.

1936, is unique in several res])ects because it covers a transitional

period in the administration of fish and game in the State of California.

A number of things have occurred to bring about this transition.

First, the peo]ile of the State of California as well as throughout
the entire United States during this period suddenly realized that their

fish and game resources were being subjected to a strain which they
might not survive, but also realized that the use of these resources was
a major item in the economic structure of the State, and their per-

petuation, preservation and rehabilitation was vitally necessary.
Another factor influencing the transition was the willingness on

the part of the government of the State of California to readily adjust
itself to this recognition being given to fish and game by the people.
For the first time in many years, the Governor of California personally

sponsored a program designed to accomplish the perpetuation of our
fish and game resources.

On November 5, 1934, your excellency announced a program for

the management of fish and game consisting of six major ]ioints, which
it has been the ])leasure and privilege of your Board of Fish and Game
Commissionei's to carry out. We believe that every point in this

program has been jnit into effect.

The results of this ])i'ogram are alre;i(l\' hceomiiig visil)le in terms
of fish and game reaching the hunters' and fishei-men's bag and creel.

^lay we pause at this point to comjiliment and congratulate you in

having given to the State this sound and comprehensive program, and

may we also congratulate the State of California for having a chief

executive willing and able to formulate this program and assume the

leadershi]i in fundamental conservation.

Your program necessitated a good many changes in the structure
of the Division of Fish and Game and in its ])rocedure. Since it was
first organized in 1870 the Fish and Game Commission has accumulated
a vast amount of knowledge of the vital points necessary for the suc-

cessful management of fish and game, giving us a broad, solid founda-
tion upon which to build the new and reorganized structure for the

future management and control of these resources along the lines out-

lined by you, thus making it possible intelligently and with funda-
mental soundness to launch this long-time and far-reaching program,
looking well into the future, building not only for today but for all

time to come.
Your first point in your program called upon the peo])le of the

state to stand united on conservation ])olicies, requesting their active

(9)



10 FISH AND GAME COMMISSION

support to carry them out. This first point has been accomplished
even beyond our fondest hopes.

Prior to this time, the various organizations of conservation and

3'our Pish and Game Commission were somewhat separated, these

organizations, in some instances, having come into existence largely for

the purpose of influencing the state and its Fish and Game Commis-
sion to do certain things which they desired. The Fish and Game
Commission found itself almost always in the defensive position. Your

policy has caused a complete reversal of this condition. Your Com-
mission is no longer on the defensive, but has definitely assumed the

leadership in conservation, and the organized conservationists have

unanimously welcomed this leadership and have united with the Fish

and Game Commission to reach the common goal. They have truly
undertaken to carry on the conservation work to a point far beyond
that which your Fish and Game Commission could reach with the

available finances. They have educated the public and the courts to

an appreciation of the value of our resources. They have themselves
aided in propagation and restoration. They have counseled and
advi.sed with your Commission. They have put California in the fore-

front in the management of fish and game through their united support.
The second point in your program called for the establishment of

a sound and far-reaching method of management, looking not only to

the restoration of what has been lost of the resources but to a perpetua-
tion for future use. We are proud to report to you that the program
of your Commission has been completely reorganized to obtain this end.

Sound and economic methods of production are in vogue looking to

restoration. Sound methods of statistical analyses of the annual take

have been put into effect with a view to treating the fish and game
management as a merchandising enterprise. We now have the facts

on which to base our replacement of each year's take, and then to add a

little more so that the fishing and hunting may be improved and still

have an adequate supply for the future.

Point three in your program called for the prevention of wanton,
careless and malicious destruction of fish and game. We are pleased
to report that this program has received our specific attention in four
directions. First, to prevent the destruction of fish through losses by
diversion of water we reestablished the bureau in the Division to

handle the installation of fish screens and fishwa5^s. Because of the

peculiarities of the laws on this subject, there has been some delay in

acfomplishmont. However, just before the close of the biennial period,
we succeeded in arranging a cooperative set-up with the United States
Forest Service and the Civilian Conservation Corps, and screens are
now in course of construction. The principal destruction of game
comes through fire. Your Commission is pleased to report that they
have made every effo'rt to impress upon the people of the State of
Calironiia that the prevention of fire is vitally necessary in the protec-
tion of fish and game and to this end the personnel of this Division has
lent every effort, cooperating with and receiving the cooperation of

your State Division of Forestry, State Division of Parks and the U. S.
Forest Service.

The third item of destruction is pollution of the waters of the
State. The personnel for attacking this problem has been trebled and



THIRTY-FOURTH BIENNIAL REPORT 11

we are pleased to report that more has been accomplished in this direc-

tion during the past two years than at any time in the history of the

state. The control of oil leakages in southern California has restored

some valuable fishing waters in that area, also caused a marked
decrease in the amount of pollution on the beaches. In other sections

of the State equally encouraging results have been obtained in con-

trolling industrial wastes in the Eel River, in the Sacramento and San

Joaquin rivers and in many other places. The fourth item of destruc-

tion is the predatory bird and mammal. During the biennium, a com-

prehensive program of predatory animal control has been established.

The personnel assigned to this work has been increased from four to

fifteen, and it is anticipated that this number will be doubled during
the next biennium. An informal, cooperative arrangement has been
made with the United States Bureau of Biological Survey and the

State Department of Agriculture, the other two agencies concerned
with predatory animal control. Through this informal, cooperative

agreement, each of the three agencies, including ourselves, have under-
taken the responsibility of predatory animal control in definite areas,

eliminating overlapping and providing for increased control of the

predator.
The fourth point in your program is adequate law enforcement.

We are happy to report to you the complete reorganization of the Cali-

fornia Fish and Game Patrol. This body of men with no increase in

its personnel has been so reorganized and rehabilitated that today by
comparison we feel that it is one of the outstanding conservation

patrols in the T'^nited States. The men have more than doubled the

effectiveness of their work. They have willingly and gladly adopted
your theory of enforcement to protect the Q-ame by preventing violations

thereby conserving the supply and making the apprehension of the
violator of secondary importance to prevention. We have increased
the number of boats for ocean patrol work in order to more adequately
protect the sport and commercial fishing resources along the 1300 mile

{•oastline of this State, an area which today provides fishing in an
abundance found nowhere else in this country.

The fifth point in your program called for adequately dealing
with the perpetuation of the California sardine industry with particu-
lar reference to control of the outside floating reduction plants. Your
Commission has worked diligently on this matter for two years and
believes that it has made very definite headway by getting the industry
itself to realize the necessity for this control. Your Commission has
also been able to demonstrate that the exploitation of this resource has
reached and passed its maximum and that control is absolutely neces-

sary in order to prevent the destruction of the fishery. We are pleased
to report that your Commission, the industry which uses the sardine
onshore and the organized conservationists of the State are united.
There remains only the accomplishment of legislation to attain the
desired results.

Your sixth and last point dealt with the enlisting of the services
of competent and experienced men. To this end, we are pleased to

report that the reorganization of the Division of Fish and Game which
we have effected for the purpose of carrying out your program has
provided definitely for the selection and training of competent men
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for tlio future. Your Division is now org-anized into six bureaus each

headed by a competent and trained specialist protected under the civil

service law. These six bureau heads constitute the backbone of the

entire structure of the Division, and are the men through whom your
Commission carries out its program. We have provided for an

apprentice grade under civil service through which to recruit young
men of educational and personal qualitications suitable for fish and

game work. These men are given a thorough coui*se of training in this

apprentice grade and it will be from these young men that most of the

personnel of the Division will come in the future. Thus, giving to the

State competent, trained and experienced personnel to carry out the

long-time program of fish and game management.
We are proud to have been able to get each of your points in your

program underway during this biennium. This will enable us to enter

the next biennium with a complete and well-worked out program so

that you may watch with us the progress which is bound to result.

Respectfully submitted.

E. C. Moore, President.

I. Zellerbach, Commissioner.

A. T. Jergins, Commissioner.
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REPORT OF THE EXECUTIVE OFFICER TO THE BOARD OF
OF FISH AND GAME COMMISSIONERS

Your Executive Officer is pleased to report that during the past
l)it'iniiiiMi the Division of Fish and Game has accomplished the

reorganization directed hy yon. Tlie Division now consists of six

bureaus as follows :

Bureau of Fish Conservation, Dr. J. 0. Snyder, Chief.

Bureau of Game Conservation, J. S. Hunter, Chief.

Bureau of Patrol, E. L. Macaulav, Chief.

Bureau of Commercial Fisheries, N. B. Scofield. Chief.

Bureau of Hydraulics, John Spencer, Chief.

Bureau of Licenses, H. R. Dunbar, Chief.

The scope of work of each bureau has been definitely extended so

that your entire program of fish and game management is well under-

way. The six bureau heads now constitute a working cabinet through
which your personnel is all directed and your program carried out.

Your Executive Officer acts as coordinator of the activities of the vari-

ous bureaus and as liaison between these directing heads and your-
selves.

Your Executive Officer is submitting as a part of his report a brief

summary of the activities of each of these bureaus during the bien-

nium. In addition, your Executive Officer is submitting a detailed

report of each bureau.

During the biennium, certain economies have been effected in the

executive office. The po.sitions of assistant executive officer, lecturer,

publicity man and chief, Bureau of Research and Education, have been

abolished and no new positions created to take their place, thus reduc-

ing the salary and expense account item from approximately $18,000

per year to $7,000 per year.
In addition, it is our belief that tlie total output in terms of effort

and fish and game has been materially increased through reorganiza-
tion and revitalization with no appreciable increase in personnel and

expense.
Your new fiscal policy which consisted of making each activity of

the division self-supporting as far as possible has been put into effect.

The budget for the coming biennium has been written under this

policy. All money received from hunting licenses being returned to

the protection, preservation, propagation and administration of game;
and the money received from fishing licenses to the protection,

preservation, propagation and administration of fish ; the money
received from commercial fisheries is already restricted by law to the

protection, preservation, research and administration of commercial
fisheries.

During the biennium, your executive officer has made two trips
outside the State of California. One in September, 1935, to Santa Fe,
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New Mexico, and Tulsa, Oklahoma, to meet with the Western Associa-

tion of Fish and Game Commissioners and the International Associa-

tion, as well as the American Fisheries Society. The second time, was
for the purpose of going to Washington, D. C, to appear before the

congressional committee considering legislation looking toward the con-

trol of the floating reduction plants.

There have been some changes during this biennium in the per-
sonnel of the Commission and the executive office. At the opening of

the biennium, the Board of Fish and Game Commissioners consisted of

Mr. J. Dale Gentry, President; Mr. Earl B. Gilmore and Mr. I. Zeller-

bach. Major John L. Farley was the Executive Officer. On December

n, 1934, the Governor of California appointed Mr. Charles N. Cotton

as a member of the Board of Fish and Game Commissioners, vice Earl

B. Gilmore, resigned. On December 15, 1934, the Board of Fish and
Game Commissioners employed Mr. Herbert C. Davis as Executive

Officer, to replace Major John L. Farley. On February 1, 1935, the

Governor of California appointed Dr. E. C. Moore and on February 5,

1935, Mr. C. E. Houchin as members of the Board of Fish and Game
Commissioners, vice J. Dale Gentry, resigned February 4, 1935, and
Charles N. Cotton, resigned. On February 9, 1935, the Board of Fish

and Game Commissioners met and selected Dr. E. C. Moore President.

On January 7, 1936, the Governor of California appointed Mr. A. T.

Jergins, Commissioner, vice C. E. Houchin, resigned.
At the close of the biennium, the Board of Fish and Game Com-

missioners consisted of Dr. E. C. Moore, President, I. Zellerbach and
A. T. Jergins, with Herbert C. Davis as Executive Officer and secretary
to the Commission.

LIBRARY

The condition of the library on the whole is healthy. There has
been an increase of 346 in the number of bound volumes, valued at

$1,201.08. This has come about despite the continued reduced budget.
ITiuler tlio i^rojeets SERA and WPA 951, the accumulated periodicals
have been bound, accessioned, and evaluated, making total volumes

ending this period 1771. These represent $381.69 by gifts and $819.39

by purchase.
Scientific and otlier pamphlets received during this period have

amounted to 806, valued at $89.54; total accessioned to date 1500.

The number of periodicals regularly received has been reduced,
either by discontinuance of publication and/or "exchange" privilege.
Those received and circulated nuni])er 125.

On September 1, 1935, the library was taken from the Bureau of
Education and Research and placed under the supervision of the Execu-
tivc Officer, as tlie former bureau was abolished. Effective this date
the lihi-;n'i;in 's time was increased somewliat over the last period.

I submit below a brief summary of the reports of each bureau
which are attached hereto in their entirety.

BUREAU OF FISH CONSERVATION
This bureau, the former Bureau of Fish Culture, has succeeded in

so coordinating its activities during the biennium that it now functions
as a single unit rather than as a group of individuals. As a result of
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this unification of effort, the improvement of hatchery methods and

the adoption of a sound fish planting policy, great strides have been

made in its primary function, the production of trout and salmon. An
increase in the production of small mouth bass has been assured by the

completion of the Central Valleys Hatchery near Elk Grove, which will

be devoted entirely to the production of spiny rayed fishes. The duties

of fish rescue, which have been assumed by the Bureau of Fish Con-

servation, are being coordinated with the spiny rayed fish production

program.
The research activities of this bureau are closely correlated with

production and distribution. . Among the problems that have been con-

sidered are the weighing and counting system of enumerating the

hatchery output, diet and disease control, the maintenance of an egg

supply on a salvage basis, stream and lake surveys, and the considera-

tion of the role played by the so-called rough fish in the waters of the

State. The improvement and upkeep of the twenty-six hatcheries and

twenty-seven egg taking stations constitutes a problem in itself which

has been made easier of solution by an efficient system of hatchery

inspection. Extensive construction and improvement have been accom-

plished through government relief agencies, notably the new hatcheries

at Basin Creek, Prairie Creek and Elk Grove.

The Cooperative Trout Investigation, in which the California

Division of Fish and Game, the United States Bureau of Fisheries and

Stanford University have been taking part, has just completed four

years of activity which has resulted in the uncovering of a large
amount of valuable information, much of which has already been pub-
lished.

BUREAU OF GAME CONSERVATION

The Bureau of Game Refuges and the Bureau of Game Propaga-
tion were combined during the biennium into one organization, the

Bureau of Game Conservation. All Division functions having to do

with game birds and mammals are being administered by this bureau.

Since this reorganization, there has been laid the foundation for

game management in California based on the determination of the

annual kill of our several game species through the compilation of

statistics provided by sportsmen on their hunting license applications.

The employment of the statistical method in the solution of game
problems is only now in its second year, but the results have been

extremely gratifying.
The state game farms have increased their production consider-

ably during the biennium. This has been due to the continued

improvement of game farming methods and to the employment of

some eight hundred additional holding pens provided by sportsmen

throughout the state. The quail refuge program that is being con-

ducted in connection with the Los Serranos Game Farm in southern

California, is demonstrating the degree to which natural propagation

may be stimulated by management practice.

The maintenance, at a high degree of efficiency, of the waterfowl

refuges and the observation of waterfowl conditions has been con-

tinued. Studies have been made of California's big game herds, par-

ticularly the mule deer and antelope of the northeastern corner of the
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State, and will iirovide the basis for the determination of future

policies.
The predatory animal control program has been pursued with

more than usual vigor due to an increase in the funds available for the

work. The results have been pleasing, not only to the sportsmen but

to the stockmen as well.

BUREAU OF PATROL

Tlie Bureau of Patrol has undergone a number of changes for the

better dui-ing the bieunium. The reorganization of the i)atrol districts

and Ihe administration of them, the uniforming of the patrol force and

a geni'i-al overhauling of patrol activities has resulted in a new high

degi-ee of efficiency and a conseiiuent increase in the number of arrests

and convictiims. The addition of two new boats to the fleet that i)atrols

our bay and coastal waters has enabled California's "navy" to keej)

pace with the land forces in increased activity and efficiency.

The creation of the civil service grade of Assistant Warden has

met with unanimous approval. These young men, the first of whom
are noAv being trained in all phases of Division activity, constitute the

group from whicli our future wardens will be drawai.

Major changes in bureau activities have been the transfer of fish

1)1 anting to another bureau and the assumption of a large part of the

woi-k necessary to control the pollution of California waters.

During the bieunium the patrol force was made smaller by the

retirement of two captains and three wardens, and by the death of

Warden K. J. Ransdell.

BUREAU OF COMMERCIAL FISHERIES

This last bieunium, with the landings of fish and shell fish in Cali-

fornia exceeding the billion-pound mark for the first time in 1934 and

again in 1935, has been one of increased activity for the Bureau of

Commercial Fisheries. The sardine fishery, the largest in the State, has

of course received the most attention. This bureau continues to pro-
vide Ihe Pish and Game Commission with biological and statistical

amiiiunilion for use in its fight against sardine exploitation, a contest

wliich luis been made much more complicated during the last two years

by the increasing activity of off-shore reduction plants, which must
f'ojuc niidci- State conti-oj before sai'dine conservation can be aecom-

pl ishi'd.

Califoi-nia's rapidly growing mackerel fishery is demanding more
lime and attention and promises to become of still greater importance.
Tlic solution <)\' nuijor problems in connection with the oyster industry
is being undci'taken and a fight to save the i-cmiuint of Califoi'uia's

salmon fishery is imminent.
Th<' Calirornia Stale Fishei'ies Tjaboratory at Terminal Island is

e;irr\inji- on research woi'lc which has as its goal the determination for

each of oni' moi'e imporlant fisheries the |)oint at which over utilization

occurs so tlui1 a maximum yield may be established for each fishery.
The ma.joi- research projects at the present time are sardines, mackerel,
lima, the flat fishes, s|)ort catch records and the compilation of statis-

tics. The ini)U)r research studies are numerous and include, among
other things, migration studies of striped bass, depletion studies of
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the Pisino clam, and a study of Monterey Bay "wluch is being' carried

on in cooperation with Stanford Universit}'.

Six fish bulletins and numerous short articles have been published

by members of the laboratory staff during the biennium.

FISH EXCHANGE

According to the requirements set forth in Chapter 825, Statutes

of 1933, the Fish Exchange unit of the Bureau of Commercial Fisheries

was abolished on June 30, 1936. During the year 1934-35 this unit

carried on an extensive publicity campaign for the purpose of increas-

ing the consumption of fresh fish. As a part of this program exhibits

were shown at the state and eount}^ fairs, cooking demonstrations were
held and recipe books were distributed to houscAvives. In addition,

over 1200 i-etail dealers were contacted and given advice relative to

the iini)r()vement of fresh fish marketing methods.

BUREAU OF HYDRAULICS

This bureau was reestablished during 1935 after a period of

inactivity which was the result of the passage of a bill requiring the

Division to pay one-half of the cost of screening diversions which are

destructive to game fish. The personnel of the bureau has been engaged
in preparing plans and specifications for fish screens which will be

constructed as funds are made available. Plans have been formulated

for the screening of some 250 diversions in the Klamath River drainage
basin alone.

The reinstallation of the fishway at the Benbow Dam on the South
Fork of the Eel River and the careful testing of the Burkey electric

fish stop have been supervised by engineers connected with this bureau.

In addition, the routine inspection of existing fish screens and ladder.s

is being carried on as part of the every day work of the hydraulic staff.

BUREAU OF LICENSES

The Division is supported entirely by the sale of licenses, the

income from privilege taxes and fines for the violation of game laws,

and it is therefore gratifying to note that this bureau reports a sub-

stantial increase in the income of the Division during the biennium just
ended. A comparative analysis of the income of the Division during
the past four bienniums is an interesting addition to the usual financial

statement.

The adoption of a new style of license identification button became
effective in 1935 and, during that same year, a blank on which each

sportsman was asked to list the amount of fish or game taken during
the preceding year was made a part of the hunting and fishing license

applications. Boats, catering to fishermen for profit, were licensed

during 1935 and the section of the Fish and Game Code which requires
a license to angle for game fish in the ocean was enforced for the first

time during 1936.

To facilitate the sale of licenses the adoption of a uniform system
of license distribution has been urged. Licenses are distributed to

vendors at the present time by three separate and distinct methods.

2—39139
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On behalf of the personnel of the Division of Fish and Game the
Executive Officer desires to express their gratitude to the Board of
Fish and Game Commissioners and to the Governor of California for
their sympathetic understanding of our problems, and also for the

splendid program of fish and game management which you have pro-
vided for us to execute.

Respectfully submitted.

Herbert C. Davis,

Executive Officer.
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REPORT OF THE BUREAU OF FISH CONSERVATION

By J. O. Snyder, Chief

The former Bureau of Fish Culture is now known as the Bureau
of Fish Conservation. This slight change in name carries with it an

unmeasured amount of added responsibility. It definitely expresses
the theory that fish propagation is a part of fish conservation. For-

tunately the State of California has not reached the condition when
natural propagation is a thing of the past. Artificial propagation and

the distribution of its product must therefore take into account the

work of nature, so long as and wherever that remains productive. The
introduction or spread of competing species must be guarded with the

greatest care. Artificial propagation should be self sustaining in all

eases excepting only where the taking of wild eggs is plainly salvage.

Furthermore, the interest of the bureau rests not with the production
of small fish alone, but is extended through transportation and plant-

ing, even to the angler's basket. The change in name may also assume

that the bureau is in a measure responsible for such scientific inquiries

or investigations as pertain to the game fishes. The operations of the

various hatcheries are now completely coordinated, each having lost

something of its previously assumed sectional and individual impor-
tance. Each employee now has an opportunity to regard himself as

one of a large organization, while his interests are broadened accord-

ingly.

The experimental propagation of bass has completed its fourth

year and amply demonstrated its feasibility in this region. Brood
stocks of small mouth bass have been spawned, fish have been success-

fully hatched and reared, methods of transportation and planting have

been tested, and fish produced at the experimental plant have been

traced to the angler's basket. Kentucky bass have been introduced to

the ponds at Friaut where a brood stock is now established, and from
where one small experimental planting has been made. It now remains

for those in charge to execute a definite plan of distribution for both

of these species, and determine the results of the work as accurately as

possible, that these may be balanced against the cost.

There is a constantly recurring agitation for the introduction of

exotic species of fish. "While some requests and suggestions are so evi-

dently ill-considered as to be dismissed at once, others remain to be

brought up from time to time. Our native species together with those

already introduced furnish an ample fauna, and if with proper con-

servation and propagation these can not be made to sustain a reason-

able amount of sport fishing, the remedy is not to be found in the intro-

duction of other species. The introduction of a foreign species may be

simple enough while the result may be appalling.

In assuming charge of the duties of fish rescue by this bureau the

activities of that work and the propagation of spiny rayed fishes have
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been combined. The woi'k is now centralized at the Central Valleys

Hatchery near Elk Grove, which is nearing completion. This consists

of numerous stock and brood ponds of various areas, daphnia ponds,
a deep well capable of supplying ample water, residences for foreman

and aids, laboratory and ot¥iee, garages and storage buildings. These

are on a tract of 40 acres well located in relation to transportation,

being near the center of the region of sunfish and bass fishing. Desir-

able rescued fish may be held at this station until opportunity offers

to transport them to places where their introduction is most needed.

The operation of this new plant in connection with fish rescue is

intended to provide for growth and expansion while adding economies

and efficiency to both ])ro])agation and rescue.

The recently adopted enumerating sy.stem which is a combination

of weighing and counting is now in effect. It has already proven its

worth in rnrnisliing fairly accurate statistics relating to growth, ])ro-

(luction, amount of food consumed, an account of losses and other items

relating to the cost and effectiveness of operation. Guesses and esti-

mates have given place to actual determinations. These begin with the

eggs and end with planting, each can of fish in transportation now
bearing a tag which declares the .species, actual weight and the calcu-

lated number of fish which it contains.

Results of the stream survey are rapidly accumulating. Informa-
tion relating to areas of considerable extent is now being tabulated so

as to make it easily available, and its relation to a present and future

con>servation and stocking policy is becoming plainly evident.

The bureau is now operating on what appears to be the most

promising program when its available personnel, equipment, funds, and
general knowledge of the situation are considered. However, the desire

for an expressed and published policy of conservation, involving the
mniicrous uame fishes of the State is very evident. Such a policy will

not be easily formulated, and it will of necessity be somewhat involved
and complicated, for it must reflect some of the unrivaled diversity of

natural and artificial conditions which California presents.
The recent and great extension of irrigation and power installa-

tiojis is resulting in marked changes in river conditions. Artificial

lakes, in some cases of large size, are appearing Avhile stream flow is

being correspondingly changed. The original environment of the
native game fishes is being i)rofoundly altered while we are unaware
and entirely ignorant oF 1lie ])robable results. It appears desirable
that means be soon ])rovi(led for an extended study of the situation,

and so directed as to supply at least some desired information relating
ff) what is actually transpiring.

Questions, opinions and suggestions rehitina- to the so-called rougli
fish in our waters are constantly appearing. We are lacking in aecu-
rate inloi-mal ion relaling to neai'ly all of these forms and until some-
thing more definite is known of their life histories and ecological inter-

i-elationshi|»s, mere speculations and recommendations relating to them
are futile, perhaps even harmful. Danger of their spread through the
use of minnows as bait shoidd be guarded against. A promising begin-
ning has been made in an investigation of some native minnows, and
one very creditable report lately appeared.
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Investigations dealing with disease control, various diets, methods

of feeding, and improved hatchery operation are progressing. In fact

they have already demonstrated their actual worth. An experimental

hatchery and small laboratory are available at the Mt. Shasta plant.

The location is well chosen as the results of experimental work in

charge of the biologist or toxicologist or both may be immediately
tested under control in actual hatchery procedure. A survey of dis-

ease conditions and the general character of the water supply of the

various hatcheries is being carried on.

Tlie system of hatchery inspection now in vogue has produced good
results which in some cases are very evident. It is so conducted as to

be helpful to both the central office and the hatchery involved. The

inspector's report is largely guided by printed sheets with numerous

questions or suggestions. It is submitted in duplicate so that its

information may be available to the hatcheryman directly concerned.

It considers many details relating to the condition of buildings, equip-

ment, grounds, water sup])ly, and fish, methods of feeding, losses, evi-

dence of disease, housing conditions, even the personal appearance of

employees.

Opportunity for the personal improvement of employees is not

overlooked. They may profit by the visits of inspectors and those con-

nected with special investigations. The library is accessible through
the mail, lists of available books and papers being in each hatchery.

The annual school and conference, now an established affair, provides

among other things for the discussi£»n of problems of general interest.

The occasional transfer of younger members of the force secures the

benefits of wider experience.
At present there is ample itrovision for the eggs of eastern brook,

Loch Leven, cutthroat and golden trout, king and silver salmon, neces-

sary for artificial propagation. To fill the demand for rainbow trout

eggs is still an unsolved ]>roblem winch is rapidly growing more acute.

Tlie piircliase of eggs from without the state is undesirable, and the

supply from that source is insufficient and not dependable. The taking

of eggs from wild sources .should and eventually will cease except in

cases Where they may be regarded as salvage. Investigation and

experimentation bearing on the problem are under way but the results,

partly from lack of time, are not as yet very encouraging.^
Under the recent organization the allotment and distribution of

fish becomes a responsibility of this bureau. This may be regarded as

entirely desirable as it will aid in the centralization of activities relat-

ing to 'fish conservation. Aid and cooperation with members of other

bureaus and with interested sportsmen may be sought and directed to

the best advantage. Marked progress has been made in a proper bal-

ance of allotments and in a careful consideration of distribution.

Methods of transportation which will keep abreast with the improve-

ment and extension of roads and automobile development are con-

stantly considered. Minor details such as aeration and cooling systems

for trucks, resting ponds at secondary centers of distribution, coopera-

tive ageing ponds, etc., claimed attention.

Continued improvement in the general betterment of hatchery

equipment including buildings, grounds, and especially housing con-
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ditions of the men employed may be reported. The adopted policy
of first placing each worthwhile plant in the best possible condition for

productivity before making new locations appears to be sound. As

long as desirable operating costs for the hatcheries now maintained by
the bureau are beyond the budget allotment, it is unwise to add to the

number. This should not preclude the study of promising new loca-

tions, an extended test of such, or even the acquisition of water rights.

In fact experimentation at certain partly explored sites is very desirable.

Difficulties relating to the ownership of the water supply at several

hatcheries have been a constant source of annoyance. These are being
cleared up wherever it is possible. The necessity of making the water

supply thoroughly secure before locating a hatchery seems to be at

last well understood. The water supply is the most difficult thing with

which our hatcheries now have to contend. In many cases its unalter-

able character is the determining factor in relation to growth, ageing

of fish, control of losses, etc. It alone often determines the time of

planting and the size of fish produced. The production of large fish,

7 or 8°inches long, as advocated by many sportsmen is absolutely impos-
sible in many of our hatcheries, because of adverse water conditions.

The following hatcheries have been operated during the biennium :

Mt. Shasta, Burney Creek, Fall Creek, Prairie Creek, Lake Almanor,

Domingo Springs, Fort Seward, Cold Creek, Brookdale, Big Creek,

Feather River, Yuba River, Lake Tahoe, Blackwood, Mt. Tallac, Alpine,

Fern Creek, Mt. Whitney, Basin Creek, Yosemite, Kings River, Madera,

Huntington Lake, Friant Bass Ponds, Kaweah, and Forest Home. These

have been supported by some 27 egg taking stations. Some of these are

of necessity more or less temporary, while others, especially the

Klamathon salmon station, are substantial and perhaps permanent
institutions.

A record of production and planting is presented in the appendix

by J. H. Vogt, Assistant Chief.

Salmon propagation centers at Fall Creek, some support being

received from the ]\It. Shasta, Prairie Creek and Big Creek hatcheries.

Considerable experimentation with the introduction of silver .salmon in

certain inland waters has shown the possibility of using them to assist

in the maintenance of trout fishing. An investigation of the life

history, distribution, and other matters relating to the silver salmon is

greatly needed as a direct aid in the conservation of the species in the

State. The value of this salmon as a sport fish is not sufficiently

appreciated.

Extensive construction and improvement have been accomplished

through government relief agencies. Notable among these are new

hatcheries with their accompaniment of residences, etc., which have

been built at Basin Creek, Prairie Creek, and near Elk Grove. Each

of these is well planned and presumably adapted to its particular func-

tion. The land holdings at Basin Creek and Elk Grove are extensive

enough to deserve improvement as small parks. Lesser improvements
were completed at Fall Creek, Lake Almanor, Brookdale, Kings River

and Forest Home. Purchase of the latter place was completed and an

overhaul of buildings, ponds and equipment is in progress.

The Cooperative Trout Investigation, the U. S. Bureau of Fish-

eries, the California Division of Fish and Game and Stanford Uni-
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versify participating, lias completed four years of active work. Some
18 imhlislied ]iai)ers relating to various i)hases of the investigation have

ajjpeared and otliers are in preparation. Some recommendations, the

results of careful tests, have already been accepted and put into prac-
tice. Ill li»:!4 an allotment of $20,()00 to the United States Bureau of

Fisheries from the Public Works Administration permitted Dr. P. R.

Xeedham and i\Ir. A. C. Taft of the cooperative investigation to make
an extensive stream and lake survey in the state. The work was mostly
confined 1(> waters Avitliiii llic Klamath, Sequoia, Inyo and Plumas
national loi-ests. TIh' results and recommendations embodied in

rcpoils arc now available. The principal activities of the trout inves-

tigation have centered about Scott and Waddell Creeks in Santa
Cruz County, at Beaver and Fall Creeks tributary to Klamath River,
and at Hot Creek ponds in Owens Valley. From these points it has of

necessity spread to other localities which offered particular opportuni-
ties. The stream studies have much to do with the migratory habits

and other features of the life history of rainbow trout, while the work
at Hot Ci-eek concerns itself largely with selected brood stocks, the pro-
Lluction of eggs, studies in growth, proper diets, hatchery procedure, etc.

The bureau has attempted in so far as possible to conduct its work
on scientific principles and base its procedure on established facts.

Suggestive and constructive criticism have been alike received an4
carefully considered. And finally it has attempted to maintain a spirit
of friendly cooperation with sportsmen and others interested in the
conservation of game fishes and the maintenance of sport fishing.
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REPORT OF THE BUREAU OF GAME CONSERVATION

By J. S. Hunter, Chief

Game conservation today involves many more problems than were

dreamed of in the early days when protective laws were first adopted.
In California, with a constantly increasinf;: popnlation and the develop-

ment that naturally goes with it, it is becoming more and more difficuk

to keep ahead of the harvest of game and fish by the army of licensed

hunters. Guess work as to supply and demand will not give the infor-

mation we must have. In order to secure the information necessary,

we must have the hearty cooperation of the men who hunt and fish.

It is for that reason that we have requested all sportsmen to give us a

record of the amount of game that they harvest each year. It is nothing
more or less than the successful storekeeper does every year in taking
stock. Just as this man must know what is on his shelves and what

goes over the counter, we must know what is in the field and the toll

that has been taken. The first year's tabulation of the kill has proven
that as a game state California is in the first rank. Approximately 50

per cent of the 122,000 hunters tabulated gave the information

requested. This voluntary return is very much better than the com-

pulsory return that is required in certain eastern states. The actual

amount of game reported killed during the 1934—35 season was :

Dovps 580.110

(^i:iil (all species) 560,481

Di.cUs 380,242

riseoiis 51 ,050

(leese 40,278:

I'licasMiits _^ 25,220

Rabbits (Cottontail ami Brush) 251,801

Coyotes 14.250

Bear 447

By just what factor these figures should be multiplied to make up
the actual kill of the 170,000 lumters is problematical but the real kill

was certainly double the above figures.
The distribution of the game of the state is very well shown by the

list of the ten leading counties in the take of the various species of game
and by the composite map on page 26. One of the most surprising and

interesting records obtained was as to the number of coyotes killed by
hunters, viz., 14,259. This figure, as stated above, should be multiplied

by two to give the approximate number. Coyotes are regarded by
sheepmen and farmers generally as their worst enemies. Certainly the

hunter is not an altogether undesirable individual to have roaming over

the hills when he kills in his travels this vast number of destructive

predators. The quail harvest would have been much larger had it

not been for the fact that by regulation the southern counties were

closed to hunting in 1934.
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DISTRIBUTION OF GAME IN CALIFORNIA

AS INDICATED BY THE TA'KE IN THE TEN-

COUNTIES THAT LEAD THE LIST FOR

EACH SPECIES.

QUAIL
DOVES
DUCKS
GEESE
PIGEONS

PHEASANTS
DEER
COTTONTAIL AND
BRUSH RABBITS

MAP or

CALIFORNIA

oc^^mnttur or natural «f*oui>cc*
O'vitiON or ritM 1 CAMC

I
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Pig. 2.

J)ei'i' liiiiilcrs travel more than do any other class. Only 44 per
cent of the deer taken were killed by residents of the county in which
the animals were killed. Other than ducks and geese, small game
huiiliii^' is done mostly in the county of residence. The percentages
are as follows:

Per cent

Deer 44
Waterfowl 50
Ui-ar 56

Coyote 65
Pheasants 70
Doves 72
Kal.bits (Cottontail and Brush) 73
I'iKt'ons 75

Quail 75
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Tlie (lata secured the first year have been most valuable and inter-

esting and as years go by the entire conservation program will be based

on the definite information that is furnished the Division by the hunters

themselves.

In past years our game farms have been limited in their production

by the amount of money that could be allotted to that activity. For-

tunately, we were able to increase the allotment for the 88th fiscal year

by nearly one-third and for the 89th and 90th fiscal years the amount
will be pi-actically double tliat of the previous biennium. We have now

definitely established the ringneck pheasant as a game bird in California.

In certain ])arts of the State the species is abundant enough to stand a

longer open season or larger bag limit. In the south where our activi-

ties have been concerned more with quail, very encouraging results

have been obtained. The production of the game farms has been satis-

factory and the increase on our quail refuge areas has been remarkable.

Greater attention will be given in the future to the raising of Chukor

partridges, as we believe that this species will fit in most excellently
in parts of our State that are almost gameless at the present time.

The deer situation, generally, is satisfactory. There has been some

apprehension as to the effect of the repeal of the forked horn mule deer

law on this species particularly in the northeastern part of the state.

It was believed at the time the law was amended at the last session of

the legislature that it would do away with the practice of some hunters

killing forked horns, leaving them where killed and later killing a

larger animal. ^Yllether this repeal has had a serious effect on the deer

of that section can not be determined until the end of the 1936 season.

If it is found that the present law has not worked out satisfactorily, a

recommendation will be made for its repeal.
It is interesting to note that in the recent estimate of the U. S. Forest

Service of the deer population of the western national forests, that in

California there are nine deer per square mile and in all other western

national forests the average is only three and one-half deer per square
mile. California has in excess of 20 per cent of all the deer of the

national forests of the country.

Predatory animal control has been carried on actively on refuge
and adjoining areas. Four expert trappers with assistants have been

working constantly in the north and three trappers in the south. In

addition, four lion hunters have been actively engaged in lion control.

Wherever possible these men have been equipped with state owned

pickup trucks in order that they may be better able to cover the terri-

tory assigned to them. The kill of lions for the two calendar years of

1934 and 1935 was 470, making a grand total of 7460 that have been

destroyed since 1907.

Waterfowl conditions from the hunter's point of view have not

been satisfactory. It is certain, however, that conditions would have
been much worse had it not been for the work done by the Division in

providing refuges for the birds in the duck centers of the State. Pre-

vious to the establishment of these areas there was practically no place
where birds were safe from the opening of the season to its close. Every
body of water in the areas frequented by waterfowl was heavily shot

over and the birds were constantly disturbed and driven out of the

State, It was therefore apparent that areas of safety must be provided
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and the Division did just that. There is no doubt in the mind of the

writer tliat at the close of the duck season there were not less than two

million birds on our refuges—breeding stock for the next year. Con-

tinual work is necessar.y on waterfowl refuges in order that satisfactory

conditions may be provided to take care of the enormous number of

birds that croAvd in. That the birds are well aware of the boundaries

of the protected areas is apparent. When flocks are noted they seem

to know when they cross the fence line and quickly settle with their

fellows on the open water. California was one of the first states to

provide such areas.

GAME FARMS

Production and distribution from our tw^o game farms has been

increased very materially in the past two years. The chief factor in

this added increase is the further development of the holding pen

j)rogram. From a small beginning in 1931, when 16 pens were built

at Cotati in Sonoma County, this program has developed year by year
until at the present time we are serving about 800 of these pens. In

1932 Bakersfield built the second unit of pens in the state. This unit

consisted of 20 pens. To show more definitely just what this

program means the Bakersfield project will serve as a typical example.
Before these pens were built, we were never able to get more than 250

birds liberated in Kern County in any one season. The first season

the i)ens were operated 749 birds were released. The second year
saw 1184 birds released and the next season this number was increased

to 1876.

These pens are constructed according to plans and specifications
furnished by the game farms and paid for by the local sportsmen's

organization. A caretaker for the project is also furnished by the

local grouj). The feeding program is carried out under the sujiervision
of the game farms so that the birds after leaving the farms have the

same ty])e of feed that they had at the farms. Birds for these grou])s
of hohling pens are hatched and brooded at the farms until they are

old enough to get along without artificial heat. At that time they are

taken by 1imu'1\ or train to the sevei-al holding pen units w^here they are

kept until old enough to be released into "closed areas." The average
time of this brooding period is about 30 days, and the average time

that the birds spend in the holding pen, before being released, is about
40 days. At that time the birds are old enough to make their own way
and lake care of themselves in the open.

It is not logical to suppose that birds may be reared on our game
farms and released for immediate shooting. A program of that sort

wonid not do and would fall of its own weight. Artificially reared

hii-ds shouhl he rch'ascd into "closed areas" where they are protected
and allowed to increase according to their own inclinations. When
these closed areas are stocked sufficiently, the overflow will provide
ample shooting for the hunters in adjoining territory and the supply
of game will be uniform each year.

The general program, then, of oui- game farms is artificially pro-
duced birds, reared in holding pens, and released into closed areas for

further increase and stocking of the adjoining territory. This program
lias enabled the game farms to turn out more and better birds at



THIRTY-FOURTH BIENNIAL REPORT 29

reduced costs. And while this is important, there is another angle to

the program that is of equal or more importance. It has been found
that in localities where these pens are located game law^ violations are

decreasing. It seems that where a community has invested its money
in holding pens, and taken care of the birds, the idea of state owner-

ship is lost. The birds become community property and are treated

as such. Many communities are accepting this responsibility. The

presence of the birds seems to help to crystallize public sentiment in

their favor and the poacher is gradually finding it harder to get away
witli his nefarious business.

Near the close of 1935 the Division of Pish and Game launched a

WPA building program that has given units of 48 pens to Redding,
Willows, Saeramonto, Stockton and Fresno. Each of these units of

pens has a seasonal ca])acity of 2000 birds. At the same time the incu-

bating and brooding facilities have been increased to keep up with

this holding pen expansion program. As the program develops produc-
tion facilities will be increased as needed.

The production of our game farms is confined to five major birds :

Ringneck, Mongolian and Reeves Pheasants ; Valley Quail, Chukor

Partridge and some work with the Mexican Bronze Turkey. A careful

survey of the conditions of the state warrants this sort of a program.
The ringneck pheasant is produced for the agricultural districts

;
the

Mongolian pheasant for the more wooded sections; the Reeves pheasant
for the elevations above 2000 feet ; the Chukor partridge is adapted to

the arid sections of the state. Beginning with the 1937 season, the

annual production of Mongolian pheasants will be progressively
increased. Most of the available agricultural areas of the state have
been well stocked with ringnecks and more attention will now be paid
to the wooded foothill areas. The Mexican bronze turkey is finding a

suitable home in many sections of the state, where food conditions are

almost identical with its native habitat in Old Mexico, New Mexico,
Arizona and parts of Colorado.

With the development of a program of this sort the operations of

the hunter will be spread out and congestion eliminated and the possible

daily bag increased to several types of birds instead of one or two.

In the past two years the production of quail and pheasants has

been about equal while the experimental work on the Chukor Part-

ridge has been going ahead. With the planting of 3500 of these birds

in about 65 different sections of the State, the results seem to justify our
confidence in the bird and we believe this fine game bird will provide
the answer to the stocking of the arid sections where at the present
time there are no birds of any kind. The open seasons for the past
few years have seen the pheasant as a game bird come into high favor

among sportsmen. More localities are asking for the planting of this

bird.

The following table shows the egg production and general distribu-

tion of birds for the biennium :

Eggs Laid

Ringneck Silver and
Pheasant Golden Reeves Partridge Quail Turkey

106,650 176 3,373 12,285 63,245 453
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pipes in such a manner that they became dependable all-year water
sources. In providing entirely artificial watering places, fifty gallon

galvanized steel barrels provided with automatically fed drinking
troughs have proven very satisfactory. The first of these units was
developed and installed by Mr. James Moffit, then in charge of the

quail refuge program. Since that time some changes have been made
in its mechanics but the system remains the same in principle. Prior
to the present year the water barrels have only been used to supple-
ment natural water, the mechanical de\dces always having been placed
where a natural supply has been available within a reasonable distance.

However, during the present extremely dry summer of 1936, even the
most dependable of natural sources have failed, and on many of the

refuges water barrels have been relied on entirely. Without their aid,

thousands of quail would have perished of thirst—a heartbreaking con-

clusion to four years of quail refuge building.

Actually, when we consider the size of the waterless areas of the

south, we realize that this business of supplying water to game arti-

ficially has been carried on only on a very small scale. It is mentioned
here to emphasize the importance of considering water supply when we
speak of game management in California. Throughout a large part
of our state, we can not speak of one without including the other. The
possibilities of a constructive water development program, the results

to be measured in terms of game production, are limitless. The quail

refuge program has been responsible for demonstrating these possi-
bilities.

The southern California quail problem has, as has been shown

above, been a successful project and has been productive of much valu-

able information, but it has not been the only notable piece of upland
game bird work accomplished during the present biennium. In San
Mateo County, E. L. Sumner, Jr.. then an employee of the Division,

completed two years of concentrated study of the life history and
habits of the California Valley Quail. The Division has published this

year a very complete account of his researches entitled, "A Life His-

tory Study of the California Quail, "With Recommendations for Con-
servation and Management." Mr. Sumner's work is considered to be

a real contribution to game management literature.

PREDATORY ANIMAL CONTROL

The control of coyotes and bobcats in game refuges and in other

regions of game concentration has continued in the usual areas, with
additional areas requiring the attention of the trappers from time to

time. The killing of deer by coyotes, even in winter, is a local condi-

tion. It is apparently not governed by the number of coyotes or deer

but by a lack of abundance of the coyotes' normal food supply such

as rabbits, squirrels and other small rodents. Such local areas have
been found in Lassen and Shasta counties. El Dorado, Placer and
Tulare counties.

The four men working in northern California have taken 778

coyotes and 150 bobcats or a total of 928 during the biennium. The
animals have been trapped in relatively small concentration areas and
on refuges where damage was being done to game and domestic stock.

The catch by counties was as follows:
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Coyotes Bobcats

Lassen 410 11
Ventura 97 33
San Benito 72 34
Shasta *- 64 24
Tulare 31 9
riacer 28 2

Modoc 24

Monterey 21 11
El Dorado -- 14 5
Meroed J 5

San Mateo 4 16

Siskiyou 4

Marijiosa ' 3 5»

Kei'M 1

778 ir.o

Sixty thoHsaiul miles of trapline were run, tlie catcli averapin^
one animal to each 64.5 miles of trapline. Seventy-six thousand five

hundred and i^ixty day-sets were made, or 82.5 per animal. The eosi

of trapping coyotes and bobcats was $11.64 per animal, or in time, 3.14

days. One bobcat was taken for every 400 miles of trapline and one

coyote for every 77.11 miles of trapline. Most of the coyotes, except in

San Benito County, were taken at elevations between 3000 and 6000

feet. Practically all of the bobcats were caught below the 5000 foot

level. In the experience of the trappers the area covered by a resident

coyote is considerably smaller than is commonly supposed. It is gen-

erally a circuit covered at intervals of several days, covering each day
an area of about five square miles. A female coyote, during the whelp-

ing time, ranges over a much smaller area.

Eight additional trappers have been ]nit on ])redat()rv iMiiiiial woi-k

under the supervision of the experienced trappers who have been

cniploved i'or several years. To facilitate administration, tlie State has

been divided into five districts with a supervising trapper in charge of

each. The districts are as follows:

Northeastern California district from the Sacraniento-Truokee Highway north to

the Oregon line and west to the Sacramento river and Highway 99.

.\< I III I western Califdinia district from San Francisco Hay north to the Oregon line

niid east to the Sacranwiito river and Highway 9!).

South Siei-ra district fioni Sncranieiito-Truckee Highway sduth to Grapevine on

Ridge Koulc aTid west to San .Joaciuin river.

South Coast district from San Francisco Bay south to and including Ventura
County and east to Grapevine on Ridge Route and San Joaquin river.

Soutliern California district. :ill of the southern i)art of the state from Tehachapi
Mountains and \'cntuia County south to Mexican line.

DEER STUDIES

A study of fhc Koi-ky i\I()im1ain niiilc deer of northeastern Cali-
Fdi-iua lias liccii carried on continuously for the ])ast several years. This

sliidy includes adiial census Avork and is furnishing the Division with
definite inronnation as to the number, sex ratio, and condition of the
deer herd and of disease outbreaks and range conditions. A large por-
tion of the definite knowledge which we have of the mule deer has come
as a result of this study.

During the last two years, fifteen count areas on the winter range
of llie mule deer have been mapped out and counts have been made
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three times durino: the winter months. In this way about 500 square
miles or approximately 16 per cent of the winter range of the Rocky
Mountain Mule Deer in northeastern California were carefully cen-

sused. Tlie average total of the three counts has been 9000 head, the

figure on which is based our estimate of nearly 100,000 head of mule
deer in the herds of Lassen, Modoc, Siskiyou, Shasta and Plumas coun-

ties. This figure we believe is conservative. The sex ratio has aver-

aged one buck with forked horns or better to 6.27 does and fawns. This

compares favorably with Dixon's ratio of 5.33 in six counts made in

Yosemite and Sequoia National Parks where there is no hunting w^hat-

soever.

The range situation has been particularly bad on the public
domain of Lassen and Modoc counties, which has been overstocked with

sheep. This area, however, is now being administered by the U. S.

Department of Interior, Division of Grazing, and we hope that the

tremendous concentration of sheep on small areas will be eliminated.

Some of the over-grazed areas are past redemption now, but the rest

can, by reasonable range management practices, be saved. In portions
of Modoc and Lassen counties, deer have done a considerable amount
of damage to their own winter range; this is particularly true in the

Blue Mountain area of Modoc County and on the winter range west of

Doyle in southern Lassen County. In eastern Dutte and Tehama coun-

ties between Chico Creek and I>attle Creek, "the Columbian P>la('k-tailed

deer have almost destroyed their winter range in many places. The
condition was brought on by over-grazing by slieep and cattle and was
of course aggravated by the large numlier of deer which annually move
westward out of the Lassen Park. Up]>or Pattle Creek and Lake
Almanor areas. This migration is one of the largest in the state.

Six head of white-tailed deer were seen in the Burney Falls State

Park on the shores of th*^ Pacific Gas & Electric Company's reservoir

known as Lake Britton. There were four does and two fawns. A buck
of this species became entangled in a wire fence near the town of

Burney and was released.

SAGE HENS

The sage hen condition in the northeastern sagebrush plateau

region is far from being satisfactory. Locally, in Modoc County, they
have increased rapidly but in the sheep grazing areas of both coun-

ties, particularly in Lassen, they have gone down hill due to the fact

that the sheep are brought in over the breeding grounds when the nest-

ing season is in full swing. This condition must be remedied in Las-

sen County or the sage hen is going to be a thing of the past on range
where at one time it was probably more abundant than anywhere else

in the State.

ANTELOPE

Antelope have increased and spread to territory in which they
have not been seen for many years. It is our belief that no less than

16,000 head regularly range in California and additional ones winter

in California and summer in Nevada. Approximately 15,000 head

wintered along the eastern side of Refuge IQ in eastern Lassen County

during the winter of 1935-1936. In the summer these animals scatter

3—39130
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in various directions, mostly to the northwest, and are found in small

groups in practically all of the valleys in Modoc and Lassen counties.

The fawn crop of 1935 was exceptional, but that of 1936 was not quite
as good for some reason. Antelope have been studied regularly on two

types of areas
; one, a block area on which they are counted and studied

each month and the other a strip area where counts are made four

times a year.
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REPORT OF THE BUREAU OF PATROL

By E. Ij. Macauley, Chief

In July, 1935, patrol activities of this bureau were reorganized and

the state divided into three districts. The Coast District includes the

counties of Del Norte, Humboldt, ]\Iendocino, Sonoma, Lake, Napa and

Marin in the northern division, and the counties of San Francisco,

Contra Costa, Alameda, Santa Clara, San Benito, Monterey, San

Mateo, Santa Cruz and San Luis Obispo in the southern division. The

Central District was divided in two divisions, the northern division

including the counties of Siskiyou, Modoc, Trinity, Shasta, Lassen,

Tehama, Plumas, Glenn, Butte, Sierra, Nevada, Colusa, Sutter, Yuba,

Placer, El Dorado, Yolo, Solano and Sacramento, and the southern

division including the counties of Alpine, Amador, San Joaquin, Cala-

veras, Tuolumne, Mariposa, ]\Ierced, Stanislaus, Madera, Fresno, Tulare,

Kings and Kern. The Southern District comprising the balance of the

State was divided in two divisions, the western division including the

counties of Santa Barbara, Ventura, Los Angeles, Orange and San

Diego, and the eastern division including ]Mono, San Bernardino, River-

side, Imperial and Inyo counties.

Each district is in charge of an inspector who has under him two

captains, one for each division. It is contemplated that a new grade
of sergeant will be established who will work under the captains. A
new grade of assistant fish and game warden was created, examinations

for which will be open to the general public. After appointment, the

assistant warden will serve an apprenticeship in the various bureaus

of the division, thoroughly learning the scope of the work, and in all

probability will decide the branch of the work for which he is best

suited. After a fixed period of service as an assistant warden, promo-
tion can be obtained by taking examinations for the next higher grade,
fish and game warden.

Belts, shoulder and lapel insignia have been added to our patrol

uniforms, and a new type of service hat specified. Our marine patrol

wears navy blue instead of forest green and caps in lieu of hats.

This reorganization of districts and patrol activities has resulted

in increased efficiency as indicated in the recapitulation of arrests and

convictions which will be found in the appendix on page 74. In addi-

tion, the average fine imposed shows a slight increase which may be

taken as a measure that times are getting better and that the courts

feel larger fines are justified.

During the past biennium the following members of this depart-
ment retired from active service : Captain C. F. Maddox, Captain S. J.

Carpenter ;
AVardens J. L. Bundock, C. F. England, L. W. Longeway.

K. J. Randsell passed away on November 21, 1935.

Two new seagoing patrol boats were constructed in the shipyards
of Fellows & Stewart at Wilmington. The Quinnat III is a replacement
for the old Quinnat which served many years on San Francisco Bay
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Fig. 3. The New Patrol Boats.

KiG. 4. FiKli and (!ame Patrol Force.
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and which has been sold, as its further operation would prove uneco-

nomical. The Broadhill is stationed at Newport and an additional

vessel is under construction which will also be assigned to Southern
California waters. A new Diesel engine has been installed in the

launch Alhacore but within the next few' years it will be necessary to

replace this vessel, as it has been in service almost twenty years, and
we do not believe that extensive repairs will be justified in view
of the age of the boat as well as the extremely hard working conditions

under which she has operated. Extensive repairs have been made to

the motor vessel Bluefin which has given very satisfactory service.

The closed cab pickups mentioned in the last biennial report have
not worked out as well as expected, and are being replaced as rapidly
as the budget will permit with standard passenger cars. While the

pickups are very satisfactory for fish planting purposes, and travel well

under a heavy load, they do not perform in a satisfactory manner

empty. Since fish planting activities have been transferred to the

Bureau of Fish Conservation, there is no longer any necessity for

cargo-carrying vehicles in this department and it is hoped that the

change-over to more suitable cars for patrol work will be completed
within the next few months.

Conferences Avitli wardens were held in Sacramento in February,
1935, and in April, 1936, where all of our field men throughout the

State met together at one time to exchange their experiences in fish and

game law enforcement work. Pistol shoots were held on each occasion

at Roseville on the range furnished through the countesy of tlie Rose-

ville Countv Council.
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REPORT OF THE BUREAU OF COMMERCIAL FISHERIES

By N. B. ScoFiELD, Chief

The eoiumeri-ial fisheries constitute one of the State's major indus-

tries, giving employment to 15,000 persons and producing annually

l)roducts valued in excess of $30,000,000. In each of the years 1934 and

]935 the landings of fish and shellfish in California by California fish-

ermen exceeded tlie billion-pound mark for the first time in the history

of the State. In each of these years the total amount of fish landed and

the value of the fishery products exceeded that of Alaska or any one of

the states. According to the U. S. Bureau of Fisheries reports, the total

value of canned fishery products and byproducts in the United States

and Alaska in 1935 was $104,480,000. The three western states and

Alaska accounted for 71 per cent of this total. California, with her

important tuna, sardine and mackerel canning industry, was first in

\aluc of canned fishery ])r()(lurts and byproducts, amounting to $35,-

797,000, or 34 per cent oi' the total. Alaska was second with 27 per
cent of the total value. This would leave 10 per cent of the total value

lo be divided between Oregon and Washington.
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As has been stated in former reports, the production of the fish-

eries as a whole follows very closely the prosperity curve. When the
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country is prosperous the fishery production rises, and when a depres-

sion comes the fisheries drop to a lower level. In our last report we

pointed out the rising production of the fisheries during the years

1932 and 1933 after the low year of 1931. The tremendous increase in

the production of the fisheries during 1934 and 1935 (See Fig. 5)

can not all be credited to returning prosperity, however, for we cer-
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Fig. 6. California canned fishery production, 1916 to 1935, inclusive.

tainly were not as prosperous during the past two years as we were

in 1928 or 1929, although the fisheries produced two hundred million

pounds more fish in either of the past two years than in the former

record year of 1929. There are two main causes for the increase. One
is the virtual removal, by the Division, of restrictions against the

use of sardines for the manufacture of oil and meal; and the other is

the strong domestic market for canned fish, which is, no doubt, being

used in part as a substitute for more expensive meats. The increased

demand for fish as a food is not a temporary thing but bids fair to

be permanent.
Although this report is for the biennial period extending from

July 1, 1934, to June 30, 1936, we have been accustomed to com-

piling the commercial fish catch and fish pack by calendar years. The
sardine season fits best into the fiscal year; therefore, besides com-

piling the sardine statistics by calendar years along with the rest of the

fisheries, we also treat them in a special seasonal report. This pro-

cedure is followed in this report and care should be used not to con-

fuse sardine figures given for calendar years with those for seasons.

The detailed record of the fish catch and fivsh pack for the calendar

years of 1934 and 1935 and the special sardine report for the seasons

1934-1935 and 1935-1936 may be found in the appendix to this report,

or in statistical Circular No. 9, issued in May, 1935, and Circular No. 10

issued in May, 1936.

In 1934, the total landings of fish and shellfish in California by
California fishermen amounted to 1,167,419,462 pounds. In 1935, the

total landings were 1,172,539,562 pounds. The combined landings
for the two years amounted to 2,339,959,024 pounds as compared with

landings of 1,140,668,653 pounds for the two years 1932 and 1933, or

an increase of 105 per cent.
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In 1934, the fisheries produced 5,324,084 cases of canned products,
and 6.922,025 cases in 1935, makino- a total of 12,246,109 cases for the

two-year period, as compared "with 6,021,345 cases for the previous

two-year period, or an increase of over 100 per cent.

Fish meal produced in 1934 from sardines and other fish amounted
to 77,724 tons. In 1935 this i)roduct amounted to 78,695 tons.

Pish oil produced from sardines and other fish in 1934 amounted
to 16.128,208 gallons. In 1935 the oil produced was 13,924,138 gallons.
The fish meal and oil produced during the two years covered by this

rejiort was considerably more than double that produced during the

previous two years. These records do not include the production of

the floating sardine reduction plants operating just outside the three-

mile limit to escape the conservation regulations of the State. A report
of their operations is given elsewhere.

The value of the canned, cured and manufactured fishery products
for 1934, not including fish sold fresh in the markets or the floating
sardine plant products, was $24,847,256 and 6,570 persons were

employed in the shore packing plants. In 1935 the value of these

same products was $30,920,240, and 8,168 persons were employed in

the shore packing ])lants.

iMarket fishermen's licenses issued in tlic license year 1934-1935

(April 1 to ]March 31) totaled 5323, while for the license year 1935-

1936, 6007 licenses were issued.

SARDINES

The sai-dine fishery continues to be the largest in the State. By
referring to Pig. 5 it will be seen that the sardine catch overshadows
that of all other species combined and accounts for most of the gain in

the total take of fish in the past several years. During the past 20

years tlic aniuial sardine catch, including that of the floating plants,
has doubled, on the average, each 4 or 5 years. The amount of sardines
delivered to shore and floaliiig plants on the California coast during' the

past two sardine seasons was 608,!)36 and 565,920 tons, respectively.

Sardine Season 1934—35 (Shore Plants)

AiiiDiiiil uf ciiicli. !)(;i,41)2.000 ll)s Increase ovei- previous season ^^l^%
Park of piiiind oval cans, 1.4S0.343 cases-.Decline from previous season less than 1%
I'ack of oilier size cans, .381,920 cases Decline from previous season 1")%
Sariliiie nieiij. 77.<jr)l tons Increase over previous season (54%
Sanlinc (lil. Ki.HTO.no." j;allons Increase over previous season 82%

Sardine Season 1935-36 (Shore Plants)

Ainoiiiit of ca(rli. SI 4..332.000 Ihs Decline from previous season 15%
Tack of ixmmkI oval cans, 1 .!».'!<;. ITrJ cases Increase over previous season 30%
Tai-k of r)llier size cans, l,20ri,3l2 cases Increase over previous season 215%
>^'H"'liii«' 1- 5!».!»04 tons . Decline from previous season 29%
Sardine oil. i:!,200,(;'.)2 p;allons Decline from previous season 28%

In the above tables, giving the sardine catch and production of
sliorc pbints for the past two seasons, there are several things which
deservf comment. The great increase in the catch and in the yield of
sardine oil and meal in the season 1934-1935 was the result of very
liberal reduction permits granted to reduction plants by the Division
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of Fish and Game. The price of oil was good and the reduction opera-
tions were quite profitable. Under the law canners may take sardines

without limit provided they produce the equivalent of 13^ cases of

pound oval cans from each ton of fish, but it is unlawful to use sardines

for reduction except under permit. The law limits the amount of the

permits to what will not tend to deplete the species. Permits were
issued for the season 1934-1935 to aid the sardine canners to tide over

the depression in the sardine canning- industry and to give employment
to fishermen, many of whom were in dire want. Our recommenda-
tion was that reduction permits be issued in amount not to exceed

5000 tons for each plant for the season. Under the circumstances it

seemed proper to issue liberal permits, even if it resulted in a serious

strain on the sardine supply. Permits were issued from time to time

during the season until at the end of the season most of the plants
had received 12,000 tons, an amount far in excess of what the com-

missioners had expected to give earlier in the season. These liberal

permits not only gave relief to canners and fishermen but stimulated

still further the expansion of an industry already over-capitalized.
More reduction plants were built to be in readiness for the next season.

During the season additional fisliing boats were added to the fleets and
tlie number of fishermen was increased by several hundred, many of

them coining in with boats purcliased or chartered outside the State.

Canning was neglected except by a few of the wiser canners, resulting
in a pack which was slightly less than in the previous poor season,

although there was a brisk demand for canned sardines toward the

end of the season.

For the season 1935-1936 reduction permits were issued but they
were for less than half the amount given each plant during the pre-
vious season. There was a number of additional plants which got

permits but the total tonnage of the permits granted was considerably
less than for the season before. This resulted in a decline of 15 per
cent in the total catch of sardines as compared with the season before,

notwithstanding quite an increased tonnage was taken for canning.
The market for canned sardines w^as strong throughout the season and
resulted in a greatly increased pack. Most of the increase was for

other sizes than pound oval cans.

The total pack of over three million cases was mostly sold in this

country instead of 80 per cent of it going to foreign countries as was
the case a few years ago. This change has been aided by the increased

demand for all kinds of canned fish in the United States. It looks

now as though the California sardine canners have at last gained the

domestic market for their product, a thing which they have desired

for many years. With this prospect of a good domestic market for

canned sardines, canners are beginning to fear that excessive use of

sardines for reduction purposes will deplete the supply of fish to such

an extent that the canning industry, with its large investments in plants
and boats, will be jeopardized.

In our last biennial report w^e commented on what we considered

the enormous sardine catch for the season 1933-1934, which was, for

shore and floating plants, a little over 190,000 tons. The amount of

sardines delivered to shore and floating plants the past two seasons has

greatly exceeded that huge amount, the shore and floating plants on
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the California coast taking 608,936 tons in the 1934-1935 season and

565,920 tons in the season of 1935-1936.

Even if there were no evidences of depletion disclosed by the

research of the State Fisheries Laboratory, it must be evident to any
who are interested in guarding this valuable State resource from over-

exploitation that this expansion should be halted. When the maximum
safe production of the fishery is passed, if it has not already passed
that limit, the ensuing collapse of the fishery means disaster to fisher-

men and plant owners and to their huge investment in boats and

plant equipment.
A few comparisons will aid in appreciating the great strain which

is being exerted on this natural resource. The California sardine catch

in either of the past two seasons was much greater than the seasonal or

annual catch of any species of fish has ever been in North America.

Alaska is famous for its great fisheries, but the sardine catch alone of

California now exceeds the catch of all species of fish and shellfish in

Alaska. How long will our sardine fishery stand this strain? On our

Atlantic coast where the wide continental shelf is capable of supporting
a larger fish population that the very narrow continental shelf of our

Pacific coast, the menhaden fishery, which is in many ways comparable
to our sardine fishery, reached its limit of production at 407,000 tons in

the year 1922. Thereafter the menhaden fishery, in the face of better

prices for meal and oil and with more economical fishing and manufac-

turing methods, has declined to less than one-half its maximum produc-
tion of 15 years ago.

The mackerel of the Atlantic coast, which also is a schooling, pelagic

fish, like the sardine, has had a similar history. Its maximum produc-
tion by American vessels was in 1884 when 65,000 tons were taken. In
1885 the catch dropped to 45,000 tons and since that year has not

exceeded 25,000 tons. This also appears to be a fishery which has been

over-exploited.
Those who prefer to believe that our sardine fishery is not in

danger point to the sardine fishery of Japan which produced in 1934, the
last figures available, 1,617,535 tons. In making this comparison, a
number of things should be taken into account. The Japanese fishery
has only recently been exploited to such an extent, and there is no
assurance that their resource can stand this heavy fishing for long.
In California the fishery depends on one species of fish, while in Japan
there are five species of fish included in the figures for the sardine

fishery. They are a true sardine, three species of herringlike fishes and
one species of anchovy.

In comparing the yield of the California sardine fishery with that
of Japan the fishing areas of the two countries which are suitable to
maintain sardine populations should be compared. The world's larger
fisheries are confined to relatively shallow water for it is only in such
waters that fish can find an adefpiate food supply. For practical pur-
poses the fishing area can be considered to lie within the 100-fathom
line. The area within the 100-fathom line in Japanese waters is 443,000
squaro statute miles. The area within the 100-fathom line along the
Pacific coast of tlie United States and P>ritish Columbia is 33,000 square
statute miles, whereas the 100-fathom area along the coast of California
alone is only 14.000 square miles. If we compare the amount of sardines
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taken per square mile of area suitable for sardines in the two countries

we find that the catch in California is much greater than that of Japan.
If a like comparison is made with the great herring fisheries of the

North Sea or with the menhaden or mackerel fisheries of the Atlantic

coast of the United States, it is found that the California sardine is

being fished far more intensively.

Many fisheries have been depleted by far less intensive fishing

than we are giving the California sardine and we are justified in stating

that the situation is critical and that the sardine resource of California

is in grave danger from an industry which is still expanding at a ter-

rific rate and over which the Division of Fish and Game has not been

given adequate control.

Floating Reduction Plants

During the sardine season of 1934-1935 three floating reduction

ships operated on the California coast just outside the jurisdiction of

the state. These ships were supplied with sardines mostly by California

fishermen who used the state harbors, and the ships delivered their

products to California ports. From the products landed an estimate,
wliicli is quite accurate, has been made of the amount of sardines

delivered to each plant. During tlie season the TmI-c Mirnflores received

approximately 56,646 tons of sardines and produced 9441 tons of meal
and 1,936,533 gallons of oil. The Landng received about 62,862 tons

of sardines and produced 30.477 tons of meal and 2,201,333 gallons of

oil. The Sania Inez received approximately 8682 tons of sardines and

produced 988 tons of meal and 226.667 gallons of oil. The three plants
took for the season a total of approximately 128,190 tons of sardines.

During the sardine season of 1935-1936, in addition to the three

plants mentioned, a fourth plant, the BrooJcdale, operated. During this

season the Lal'e Miraflorcs took approximately 55,638 tons of sardines

and produced 9273 tons of meal and 2,253.018 gallons of oil. The

Lansing received about 72,714 tons of sardines and produced 12,119

tons of meal and 2.665,664 gallons of oil. The Santa Inez received

about 22,926 tons of sardines and produced 3820 tons of meal and

992,798 gallons of oil. The BrooMale received about 7476 tons of sar-

dines and produced 1246 tons of meal and 185,066 gallons of oil. The
four plants took during the season approximately 158,754 tons of sar-

dines.

Conservation of Sardines

Although the take of sardines by floating reduction plants is as yet

considerably less than that of the shore plants, their operation is a

distinct menace to the entire industry.
Almost 20 years ago when the sardine industry was just getting

started, it was recognized by the State and by sardine canners that the

sardine supply had a limit and should be guarded against exploitation
for reduction purposes and conserved for the higher use as human food.

Laws were passed to carry out this policy' and many decisions in our

state courts recognize the justice and wisdom of curtailing the use of

these fish in reduction plants.
There has been a 20-year fight in our legislature to prevent the

reductionists from destroying this supply of food fish for a few years
of quick profit. Then about six years ago was developed the floating
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reduction phmt, desio-ned expressly to evade the State's laws, by operat-

ing without any restriction just outside the State's jurisdiction, where

they take the fish from the same supply as the shore plants. They use

the' State's harbor facilities for landing their products and for refuge.

The fishermen employed by them use our harbors to which they return

after each night's fishing." It is even impossible to prevent them from

making their catches inside the state waters.

Recognizing tlie injustice of the laws which prohibited the plants

wliicli ojierated under state jurisdiction from taking sardines for reduc-

lioii purposes, while the floating reduction plants could operate without

limit on sardines taken from the same schools on which the shore plants

depended, the legislature gave the Division of Fish and Game authority

to permit shore plants to take sardines for reduction.

This was not a solution of the problem for, if unlimited permits

are given to shore plants to take sardines for reduction, it is quite

evident the sardine supply will be soon exhausted. On the other hand,

to limit the reduction operations of shore plants in an attempt to save

the sardine supply from eventual destruction simply increases the

number of floating plants and the rapid expansion of the reduction

industry is not stopped. These offshore floating plants are now rapidly

increasing in numbers and capacity. More fishermen are engaging in

the business; more and larger boats are being added to the fishing fleet,

thus still further expanding a fishery already greatly over-capitalized.

In other words, there is no adequate control over this great industry

and a very valuable state resource is headed for destruction.

It is obvious that the only solution to the problem is to bring the

floating plants under the same rules and regulations as the shore plants.

The better way to bring this about would be for the state, through

legislation, to control sardine fishermen and sardine fishing boats which

must make use of state waters and harbors ; but so far attempts to get

such legislation have been defeated by the floating plant interests. An
attempt to get similar legislation in the last congress was defeated by
the same interests.

MACKEREL
]\IackiM'cl caiiiiiug began in California 20 years ago but the indus-

lcv was iiuiiiiixii'laul prior to the year 1928. (See Fig. 6.) The efforts

of canners 1o build up a market for canned mackerel were finally

rewarded and 887,000 cases were disposed of in 1928. In 1929, the

year before the fiiuincial depression, the mackerel pack was 611,000
cases. The aiiiount of mackerel used that year for canning and in the

frf'sh fisli mai-kcts was about 60,000.000 pounds. For three years there-

after, (luring the first pai-t of the depression, the take of mackerel was

quite small again. The year 1933 saw a sudden revival of the industry,
with a catcli of almost 70,000.000 jjounds, exceeding the peak year of

192f» by 10.000,000 pounds. The size of this catch is better appreci-
ated when compai-ed with the mackerel catch on the Atlantic coast of

the United States which has not equaled 50,000,000 pounds in over 20

years.
To meet the eaiined jnaekei-el demand, practically all of the south-

ern California, and part of the Monterey, fish canners took up mackerel

canning in earnest. Very little change was necessary to equip the large
tuna and sardine canneries for handling mackerel as a side line. The
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large fleet of sardine fishing- boats was prepared to fish mackerel with-

ont alteration of fishing gear. The mackerel season fits very well into the
closed season for sardines. These are the reasons why it has been pos-
sible to so quickly develop a major fishery in an attempt to satisfy the

demand for canned mackerel. The result of all this was a total take of

mackerel in 1934 of 113.785,000 pounds and a take of 146,427,000
pounds in 1935.

California's mackerel fishery is remarkable both for its size and
the rapidity of its development. In size its yield is now three times
that of the Atlantic coast of the United States. It is considerably
larger than the mackerel fishery of England, Scotland and Ireland or

of France. It is exceeded only slightly by that of Japan. "We are

naturally afraid that this very large catch is more than the California
mackerel supph^ can stand without serious depletion.

An intensive study of this fi.shery was begun a few years ago when
it became evident the supply of fish Avas to be more heavily drawn
upon. The main features of the mackerel's life history have been
learned but the time which has elapsed since the fishery was subjected
to a heavy strain has been too short to give us the desired information
as to how mucli the fisher}^ can stand. It would seem wise, however,
for the legislature to give the Fisli and Game Commission power to

regulate or limit the catch, in order that a reasonable annual catch can
bo tried out and thus determine wlial tlic maximum production of the

fishery should be witliont dojih^tioii ol' the supply.

OYSTERS

Over 60 years ago enterprising citizens of California started an

oyster-growing industry in the state by shipping oyster seed from the
Atlantic coast. The young oysters grew rapidly in San Francisco and
Tomales bays and the industry centered in these two bays became
profitable. The summer temperatures of the water in California were
too low to permit the oysters to spawn successfully, so the supply was
kept up by annual importations of seed. All went well until about
20 years ago when gradually the oyster seed failed to grow properly
and the older oysters became thin and watery as though their food

supply was failing them. The exact cause of this decline was not deter-

mined as the industrv lacked a technicallv trained adviser, so the ^row-
ing of Eastern ovsters was gradually abandoned. In the meantime
great strides were being made on Puget Sound in growing oysters, both
the small native species, now known to the trade as the Olympia oys-
ter, and the imported Japanese oyster which has been given the trade
name of Pacific oyster. The success of the industrv in Puget Sound
was mainly due to the employment of trained biologists.

Encouraged by the success of oyster growers on Puget Sound, we
decided that, as we have the same native Olympia oyster as well as the

Japanese species, and fairly large areas suitable for growing them, a
similar industry could be built up in California. We therefore secured
the cooperation of the U. S. Bureau of Fisheries who detailed one of
their ovstermen, H. C. McMillin, to California. We furnished a trained

biologist, Paul Bonnot, to act as his assistant. Surveys of all the state

tide lands suitable for oysters were made. As a result of this survey
new oyster laws were drafted and passed by the legislature to take the
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place of the antiquated laws passed in the early 1870 's. The new laws

provide that state tide lands may be filed upon for oyster cultivation

under the administration of the Division of Fish and Game and it is

provided that at the discretion of the Division a small revenue shall

be paid to cover the cost of administration and the services of an

aquatic biologist.

Under the encouragement given, a serious start was made in grow-

ing the native oyster in Humboldt Bay and the Japanese oyster in

Drake's Bay and Elkhorn Slough. Humboldt Bay was selected as the

most favorable locality to develop native oyster growing and the Divi-

sion, under the authority of the new laws, prohibited the introduction

of Japanese or other exotic species in the bay. This was done to guard

against the appearance of certain destructive pests, especially the

Japanese oyster drill, and to prevent the possible crowding out of the

native oyster by a less valuable species.

Fairly large plants of Japanese oysters have been made in Elk-

horn Slough on Monterey Bay, San Francisco Bay, Drake's Bay and

Tomales Bay. These oysters grow rapidly and it is now certain they

can be grown successfully in various localities in the State. This oyster

is excellent for canning and for use fresh or frozen, but at the present

time the market is not very good and there are more than enough being

raised to supply the demand. In addition to this the U. S. markets are

being invaded by frozen oysters from Japan at a price so low our

growers can hardly compete.
On the other hand, the small native or Olympia oyster has little or

no competition. The demand for it is growing and the price advanc-

ing. If this oyster can l)e grown successfully on a commercial scale in

Humboldt Bay it will be so much more valuable than either the Japa-
nese or Eastern oyster as to justify all possible assistance and encour-

agement. This is being rendered by the services of Mr. Bonnot,

aquatic biologist, who has continued the work since the withdrawal of

the U. S. Bureau two years ago. Humboldt County has given financial

aid to the industry and has built for the use of Mr. Bonnot a small

but adequate laboratory on the shore of the bay.
For four years several companies have been carrying on and have

spent a good deal of money in building dikes and preparing beds. For

three years they have put out great numbers of the latest model of

oyster collectors. The first year they failed to get a good set, due

|)artly to their lack of experience. Last year they were thoroughly

l)repared but tlie water was abnormally cold all season and the oysters

faih'd to make a commercial set. This, with other troubles, was natur-

ally fjuite discouraging. From experiments it was indicated that

Eastern oysters can be successfully grown in the bay from the imported

seed, when protected by dikes. To bring in a revenue to the growers
while trying to get the native oyster on a paying basis, the Division

removed the ban against planting Eastern seed in the bay. Last year
a carload of seed was brought out and is now doing wonderfully well.

During the ])resent season the native oyster has made a remark-

ably good set and the two companies which put out collectors were

rewarded with a crop of young oysters that would be considered good
on the best of the Olympia beds. Notwithstanding the large importa-
tions of Eastern oyster seed which wiU be planted this fall, it now
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seems assured that the growing of native oysters is to be made a com-
mercial success in Humboldt Bay,

SALMON

California's salmon fishery, the oldest and once the most important

fishery in the state, continues to decline and it is inevitable that our

two species of salmon, the king and silver, will become commercially
extinct in California unless more protection is given them. The run
of king salmon which ascends the Sacramento and San Joaquin rivers

to spawn has been fished harder and over a greater period of years than

any of the other runs in the State and it is this run which is in the most
serious stages of depletion. This run of salmon has been reduced to a

mere vestige of what it was even 20 years ago. The salmon of this run

are, most of them, being caught by commercial trollers in the open
ocean from Point Reyes to Monterey before they enter San Francisco

Bay on their way up the rivers to spawn. River fishermen also take

their toll but their seasons have been cut down until they catch only a

small number as compared with the outside trollers. Facts relating
to the depletion of this once great salmon run as well as what should

be done about it are well known.

SALMON
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'' can doubt the seriousness of the depletion, and all will agree that some-

thin<i' sliould be done about it.

The decline in tlic total catch over a long period, both in the ocean

and ill the river, as shown in the graphs in Pig. 8 is unmistakable
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get up the river to spawn has been declining even more rapidly than

the catch. The decline in the take of eggs at the three spawn-taking
stations of the T. S. Bureau of Fisheries on the Sacramento is proof
that the number of salmon which escape up the river has been reduced
to a small fraction of that of only a few years ago. The salmon

hatcheries on the Sacramento are unable to get enough eggs to warrant

their operation. This lack of eggs and the inability of the State to

give the salmon ]^rotection sufficient to give them a supply of eggs for

the hatcheries lias caused the U. S. Bureau to seriously consider

abandoning its .salmon culture operations on the river.

What is needed is shorter trolling seasons in the ocean districts,

and the closed seasons should be imjxwed with the ob.ject of reducing
the catch of salmon, especialh" during the time they are migrating up
the coast and entering the river to spawn.

The Sacramento River season closes on September 17th, at which
time the larger fall run is at its height, thus permitting approximately
one-third of those entering the bay to pass up the river during the

closed time.

We have attempted to get a closed season in the Monterey Bay
ocean districts and in tlie district off San Francisco so as to protect a

substantial part of this same fall run as it ]iasses up tlie coast, first

through ^Monterey r>ay and later tlirough the district outside the

Golden Gate. The objf'ct is to give protection to the latter ]^art of

tliis run, first in .Muntcivy l>ay. next in tlie district north of Santa
Cfuz and off' San i^'rancisco and last in tlie lower river districts. To
do this the seascm must close early enough in each district to give real

protection. The seasons we have now do not give this protection except
in the river districts and too large a ])ortion of the run is caught before

tlie salmon can get in the river. What is needed is an earlier closing
of the outside seasons.

REPORT OF THE CALIFORNIA STATE FISHERIES LABORATORY

By W. L. SCOFIELD

The Bureau of Commercial Fisheries is applying conservation

practice to our fisheries in an attempt to harvest the largest possible
annual crop consistent with sustained yield, and the research program
is designed to supply the information necessary- before such a policy
can be carried out. The research work has as its goal the determina-

tion, for each of our more important fisheries, the point at which over-

utilization occurs so that a maximum continuous yield may be estab-

lished for each fishery. Management of a fishery toward this end

usually involves regulation and the research program includes the sup-

plying of information to serve in judging the kind of regulation that

will be effective. This necessitates examining the efficiency of the legal

restrictions already established. The research work for each fishery
is therefore designed to learn the life history and habits of the species
as a background for regulation, but the important consideration is a

study of possible changes in supply of fish and the causes of such

variations.

4—39139
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The greatest jaeld of our fisheries in both volume and value is

from those schooling species which may be caught in quantity and

readily preserved by canning. Consequently, our three major research

projects include the three groups of fishes caught in greatest amounts

and in most danger of over-utilization—sardines, mackerel and the

tunas. Our study of the flatfishes of northern and central California

is our only major project dealing with a fishery supplying fresh fish

markets. In addition to these four major investigations, a number of

comparatively^ minor studies have been completed during the biennium.

To avoid confusion in such a varied program and to systematize
its operation, each of certain major projects has been assigned to one

staff member to assume responsibility for carrying out the details as

planned. In most of the planning, a system of conferences has been

followed so that each staff member feels a part of and contributes

toward the program as a whole. The major assignments among staff

members are as follows:

Sardines—Frances N. Clark.

Mackerel—Donald H. Fry, Jr.

Tuna—H. C. Godsil.

Flatfishes—G. H. Clark.

Compilation of Statistics—Geraldine Conner.

Sport Catch Records-—Richard S. Croker.

Before discussing the research projects separately, we wish to

point out two important developments that characterize the past
biennium. Both result from the appreciative and encouraging attitude

of our Commissioners and Executive Officer. The most important is a

noteworthy widening of the application of statistics to fish and game
management and the second is a general enlargement of our fisheries

research program, especially the initiation of fish tagging experiments.
•

Sardines.

First consideration in our research program has been given to

sardines because the volume of the sardine catch in California is more
than double the landings of all other species of fish and shellfish com-
bined. The study of this fishery has proven to be the most difficult of

our research projects but during the last two or three years the results

of our previous work have been clarified with the addition of more
information so that now we have a fair working knowledge of this

baHling fishery. We have learned the distribution and relative density
of the supply, the sizes available, the size composition of the catch,

spawning liabits, spawning areas, intensity of spawning in various areas,

apj)roximat(' growth rate, size at maturity, migrations, relative measure
ol" nalni-al fluctuations in supply, and roughly a gauge of the effects of
man's fishing upon the available supply. We need to perfect our
measures of abundance and extend our knowledge of local spawning
and nursery grounds, especially in Lower California and along the
coast northward from Monterey Bay. We also need to know in greater
detail the growth rate of the young fish and should continue to measure
the rehitive strength of each new age class before and after it enters
the commercial catch.

I
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An outstanding feature of the recent sardine work is the tagging
of fish in an attempt to substantiate our previous determination of

migrations. As individual fish are not handled in the reduction plants,
we have used an internal tag inserted in the body cavity of the sardine
and recovered by electromagnets from the fish meal. This work was
started in 1935 and results from it are not yet available.

Mackerel.
i

The mackerel fishery is our newest large scale industry and our
research plans for this species were put into operation a few months
after the sudden rise to prominence of mackerel canning. Already we
have a satisfactory knowledge of the distribution of the species, the

spawning habits, identity of eggs and larvae, proportion of sizes in the

commercial catch at San Pedro, size at maturity, age, and rate of

growth. We have partial knowledge of the spawning localities with the

intensity of spawning in each, but little is yet known of the movements
of larvae, young fish or the migrations of the adults. Work with the

larvae and young fish is gradually supplying this information and a

tagging program has been instituted to determine the volume and
extent of adult migrations. A depletion study involving a statistical

analysis of individual boat catches is not yet feasible in this new and

rapidly changing fishery, but a study of the composition of the commer-
cial catch has suggested a possible criterion for judging relative abund-
ance of supply from year to year.

Tuna.
I

I

The tuna fishery is third in volume and second in value among the

fisheries industries of the State. At least five different species are

involved and the area fished extends from Monterey Bay to below the

equator, which offers the possibility of several spawning localities

throughout this wide extent with possible local races complicating the

problem. As nearly all the tuna fishing is conducted far distant from
state waters, a study of this fishery offers difficulties, and we have felt

the lack of a research vessel specially assigned to tuna investigations.
In spite of the difficulties inherent in this problem, progress has been
made in the study of this fishery. As j-et the work has necessarily been
of a preliminary nature with the gathering of data for future use. A
preliminary study was made of the losses of fish due to faulty refrigera-
tion. Catch composition sampling has been initiated, data for growtli
studies collected, racial studies started, and preliminary spawning data

gathered. Scouting trips have been made with two of the patrol boats
to locate schools of tuna, specially albacore, for our own information
and as an aid to commercial fishermen.

One of the two outstanding accomplishments to date has been the

introduction of a system of ships
'

logs voluntarily kept by boat captains
to give us definite records of fishing localities, bait hauls and fishing
effort expended in making the catches. A program of tagging the

three most important species has also been started to give us knowledge
of migrations and to serve as a basis for the solution of some of the
other problems of this fishery.
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Flatfish. /

Our earliest larp:e commercial fishery industry and still our most

iiiiliortaiit fresh market fishery is the traAvling for flatfishes in central

and northern California. The research work in this fishery has been the

gathering of data for life history studies of the several species of fishes

making up the commercial catch. Considerable progress has been made
in determining the size groups of each species and the species composi-

tion of the catch. Data have been collected toward determining growth

rate, size at maturity and spawning characteristics for each species.

The outstanding accomplishment so far has been the persuasion of the

fishermen to adopt larger meshed savings gear, thereby reducing the

wastage of young fish. Experimental hauls are now being made with

other types of trawl nets and of various sizes of mesh to determine for

the industry the most efficient gear. A less spectacular but equally

important accomplishment has been the introduction of detailed fishing

logs on the boats and a recording of the j-ield from numbered block

areas of the ocean. This is a basis for depletion studies which have

been started.

Minor Research Projects.

Minor research studies range from a special report, which may
require only a week or two in preparation, to investigations extending
over two or fhvoo years, but as contrasted with the major portions of

our program they are i-elatively of short duration and tempoi-ary

importance. Vor ('xam))lt', several icixn'ts have been made on the fish

or clam resources of limited areas for use in the state legislature, and
others have covei-ed the character of the commercial catch of some

species. Two more extensive minor studies are the experiments in the

tagging of striped bass in llie San Francisco Bay and river area to

determine migrations, and the annual census of the population of

clams at Pismo Beach to measure the rate of depletion and the possible
beneficial effects of the area closed to clam digging.

Boat Trips.

In the absence of a special research vessel, the ocean work has been

carried on by an arrangement for part time use of the two patrol boats,

Bhufin and Albacore, supplemented by trips on board vessels of the

commercial fishing fleet. The nature of our work during the last two

years lias called for an in'creasing amount of time spent at sea

by staff members. The longer voyages of two to six weeks have usualh'

been made by the Bluefm, and many of the shorter trips of two to

twenty days have been made aboard the Albacore. During the bien-

ninm. .'^7 iiiii)ortant research tri])s were made, 21 by the Blucfin and 16

l;y the, Alhdcorr. On four occasions, one-day trips employed the patrol
boat Broad hill. IT. C. Oodsil made three long tuna tagging voyages
in1n soulhern walei's ahuard one (if 1lie 1una vessels of the commercial
fh'ct. and nllief slalT iiienihers have made nuinerous one- and two-da}'

tri]js willi eoiiauercial fishei'men.

Publications.

The results of the research work are reported and in most cases

published for disti-ibution. The more comprehensive reports are issued
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in the series called "Fish Bulletins," and less extensive articles are

printed in the quarterly magazine,
' '

California Fish and Game. ' '

Popu-
lar accounts of the results are frequently published in trade journals or

in the Department of Natural Resources monthly magazine, "California

Conservationist," and occasionally in eastern or foreign biological jour-
nals. Results of special interest to a portion of the fish trades are some-
times mimeographed for distribution, but more frequently special

reports are intended primarily for the administrative officers of the

Division and are submitted in typewritten form.

During the biennium, the following six Fish Bulletins were issued :

No. 41. Early lifo-history of the Califoi-nia sardine {Sardina caerulea),
with special reference to distribution of eggs and larvae. By
Eugene C. Scofield.

No. 42. Maturity of the California sai-dine {Sardina caerulea), deter-

mined by ova diameter measurements. By Frances N. Clark.

No. 43. The sizes of California sardines cauglit by the different fishing

gear and in the different localities of the Monterey and San
Pedro regions. By the California State Fisheries Laboratory.

No. 44. Tiie comniercial fisli catch of California for the years 10.30^1984.

inclusive. By the Staff of the Bureau of Commercial Fisli-

eries.

No. 4.'5. The sharks and rays of California. I'.y Lionel A. AValford.

No. 46. A contriluition toAvard the life histories of two California slirinips,

Vrago franciscorum (Stimpson) and Crago nigricauda (Sfiiiii'-

son). V,y Hugh B. Israel.

Fourteen articles dealing with fisheries problems w-ere prepared
by staff members for the magazine, "California Fish and Game," as

listed below :

Forecast for the 1935-1936 sardine season.

Claek, Frances N.

A summary of tlie life-history of the California sardine and its influence on
the fishery.

Clark, G. H.

The California trawl lishery and its conservation.
San Francisco trawl fishery.

Croker, Richard S.

Sardine canning in California.

Smoked, salted and dried sea-foods of California.
What is the world's greatest fishing port?

Fry, Donald H., Jr.

A description of the eggs and larvae of the Pacific mackerel {Pncumato-
phorus diego) .

A preliminary summary of the life history of the Pacific mackerel {Pneumato-
phorus diego ) .

Mackerel: Can the fishery continue V

Phillips, J. B.

The crab fishery of California.

Experiment to determine the feasibility of the use of trammel nets in Monterey
Bay.

Scofield, W. L.

The harvesting of giant kelp in California.

TiHBY, Richard B.

 The ^-obstruction of the purse seine as used in tlie San Pedro Sardine lishery,
1935-1936 season.
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The following were published or presented for publication in other

periodicals :

Clark, Frances N.

Variations in the number of vertebrae of the sardine, Sardinops caerulea

(Girard). /« Copeia.

Clark, G. H.

San Francisco drag boat fishery. In Pacific Fisherman.

Fry, Donald H., Jr.

Sharp-headed tinner whale taken at Los Angeles Harbor. In Journal of

Mammalogy.

GODSIL, II. C.

Tuna tagging. In Journal du Conseil, International Council for the Explora-
tion of the Sea.

Statistics.

For many years very comprehensive statistical data have been

collected and compiled to give the detailed catch of commercial fishing

boats, the registration of boats, fishing gear and licenses sold. For

several years the catch data have been compiled by the use of punched
cards and electrically operated sorting and tabulating machines.

Beginning in 1932, the deer kill of the State has been so tabulated from
the returned deer tags.

The past biennial ])eriod lias seen tlie extension of the statistical

work to include three ])hases of fish and game management, formerly
administered without statistical knowledge, to serve as a sound admin-

istrative basis. These three extensions of statistical records cover

marine sport angling, hunting and fresh-water angling.
For several years, preliminary data were kept for the ocean sport

catch by a selected sample of boat, barge and pier operators who gen-

erously volunteered to keep the records for us. Beginning with the

first of 1936, this work was systematized and extended to include prac-

tically all boat operators, and the results promise to be very valuable in

the management of the marine fishes.

Beginning in 1935, the game kill for the preceding year and the

frosh-wator angling catcli of the state were recorded on the applications
for hunting or angling licenses. These records, although admittedly
fjiiilty in some respects, serve as the first attempt in this State to com-

l)ile a statistical summary of the annual harvest of game animals and
stream fishes, and with future improvements should lay the basis for

better management of the resources.

Tlie punched card system, with some enlargement in equipment
and ])er.sonnel, is handling the five types of records mentioned—com-
7nercial fish catch, deer kill, marine sport catch, hunting returns, and
frcsh-watfM- angling. In addition the punched card setup of personnel
and f<|iii|iiii(iii has rendered invaluable service in producing many
special reports, covering a wide range of subjects and prepared as aids

to the research staff, administrative officers of the Division, legislative

committees, and outside agencies such as federal officers and organiza-
tions of fishermen and packers.

WPA Projects.

Five WPA projects in connection with fisheries research have

operated successfully, the most important of which is the erection of a
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38x53 foot two-story concrete building on Terminal Island for the

handling and storage of statistical records. This building, begun on
March 2, 1936, was about three-quarters completed by June 30. The
earliest project, starting with the SERA, was for clerical help at the
Terminal Island Laboratory and has assisted us materially ever since.

An experienced boatman is being furnished by WPA to assist in the

experimental fishing involved in our studies of the flatfishes, and at

Stanford University another WPA man is working up the data
collected in connection with our studies of the trawler fisheries of

northern California. For short intervals as needed, competent trans-

lators of foreign languages have been supplied by WPA.

Cooperation with Stanford University.

Too frequently all the cooperating is on one side but our arrange-
ment with Stanford University is exceptional in that both sides in this

agreement do their full share and a beneficial and smoothly operating
program has resulted. Starting in 1929, the university and the State
have cooperated in conducting a hydrobiological survey of Monterey
Bay. During the biennium. Dr. Tage Skogsberg of Stanford Uni-

versity reported in full for publication the first five years' results.

Public Talks.

When called upon, staff members give talks on conservation, fish-

eries of the state, and fisheries research before scientific societies, nature
clubs and local sport or service organizations. During the biennium,
41 such talks were given by the staff.

Library,

With the establishment of the Laboratory in 1917, it was essential

to start a collection of literature on marine biology, especially fish, fish-

eries, oceanography and related subjects, and also statistical methods.
This was primarily for the use of the research workers engaged in

fisheries investigations for the Division of Fish and Game. Since its

origin, the library has expanded and is consulted not only by the lab-

oratory staff but by scientists of other government and private agencies,
professors and students, canners, sport and commercial fishermen and
various commercial firms interested in fisheries or allied industries.

In its archives are United States and foreign government docu-

ments, state reports, trade and scientific periodicals, publications of

scientific societies and institutions, in addition to textbooks and refer-

ence books. A large proportion of the acquisitions are obtained by
exchanging the publications of the Division with those of other organi-
zations. The library now contains 1905 volumes and 25,420 pamphlets.

During this biennial period, considerable work was done on the

subject and author catalog of the literature in the library. This catalog
has proven indispensible in making the books and publications readily
available to the users. In addition to this general catalog, special bib-

liographies are available for reference. In 1935, an author and subject
index to the quarterly magazine, "California Fish and Game," volumes
1 to 20, was compiled.
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FISH EXCHANGE UNIT

The activities of the Fish Exchange unit of this bureau were

brought to a close on June 30, 1935, as required by the Statutes of

1933, Chapter 825.

During the fiscal year 1931—1935 the activities of the Exchange
were increased. An additional supervisor of fresh fish marketing was

appointed and took charge of the work in southern California.

A very extensive publicity campaign was carried on to acquaint
the public with the valuable health-giving minerals of fresh fish by
furnishing to the dealers, for general distribution to their customers,
the pamphlet "Reasons Why You Should Make Tuesday Fish Day
Too." An animated exhibit was shown at the following fairs and food
shows Avith an attendance of more than 1,700,000 as indicated below :

Northern District

Recipe
Attendance Pamphlets books

San Joaquin County Fair, Stockton 135,000 1000 1200
S.-K'i-amonto State Fair__— 453,000 5000 2400
San Francisco Food Show 161,742 8100 500
S -(snicirs Carnival, Oakland 24,000 2300 10

Southern District .

Los Angeles ('(Hinfv Fair, ronioiia 445,000 0500 2000
Southern California lietail (Jrocers Association

Food Show, Los Angeles 255.000 8200 40
National Orange Show, San Bernardino 203,000 9850 106
^^'estern Sports Show, Los Angeles 14,000 3300 10

Ralph's Food Show, Burbank 25,000 5200 50

The total amount of pamphlets distributed diu-ing the year ending
•I line 30, 1935, was as follows: northern district 58,614; southern dis-

trict 153,452.
At the food sliows a home economics instructor was employed to

give continuous cooking demonstrations of the many varieties of local

fish. These demonstrations attracted chefs, public school domestic
science teachers, trade school teachers and thousands of housewives
who were eager to learn how to prepare sea foods.

During the year all handlers of fresh fish were visited, some of

tliem several times, to assist in a better and more economical distribu-

tion by wholesalers to retailers and by retailers to the public. Over
1200 retail dealers Avere contacted. Of these, 227 were chain stores and
722 were independent stores, 589 used mechanical refrigeration and
732 used ice for keeping the fish fresh

;
62 had window displays and

893 had show case displays. Questioned as to what fish was the best

.seller, 424 said sea l)ass, 311 said halibut and 251 gave salmon. Reports
on frozen fish sales siiowed 64 as good, 229 as favorable and 380 as

unfavorable. Five hundred thirty-one dealers carried fish as an accom-
modation and 401 dealers showed their fish sales as a profitable item.
Five hundred seven dealers used various forms of publicity to push
their sales.

Additioiwil print iiigs of I hi' tish recipe book \v(m-c made and dis-

tributed. 56,888 in the northern and 53,043 in the southern part of

California.
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REPORT OF THE BUREAU OF HYDRAULICS

By John Spencer, Chief

The Bureau of Hydraulics was reestablished and the writer was

placed in charore on November 15, 1935. The work on the pollution

of public waters has been transferred to another bureau.

When the bureau was reestablished efforts were being made to

obtain federal funds to provide for the installation of fish screens,

the general plan contemplating- the protection of about 250 ditches in

the Klamath Basin in Siskiyou County. These funds failed to material-

ize, because of cfianges in the WPA procedure. Plans were prepared,
however, for a number of different sized diversions, and should the

present efforts to obtain federal funds be successful plans and specifica-

tions ]ii-eviously prepared will ])e suitable.

1)1 tlie early part of tlie year portions of the fishway on 1he

B'pliow Dmui (111 tbp South Foi-k of tlic Fcl lii\('r were carried away
by exceptionally liigh waters, and plans luive been prepared for the

reinstallation of this fishway. Work is noAV in progress and it is

expected that the installation will be completed prior to the next

upward movement of fish.

Routine work on inspection of fishways and fish screens, together
with plans for installation of new ones is being carried forward as

dictated by conditions.

In April, 1936, the Commission purchased an electric fish stop
invented by Mr. 11. T. Burkey. This device was installed on a diver-

sion from the IShasta River. Siskiyou County, owned by the Grenada

Irrigation District and Mr. Louis Foulke. for the purpose of demon -

stratino- its effectiveness as a fish stoD and general practicability in

operation. Mr. Burkey selected the site for this screen and installed

it to his satisfaction. .The Commission placed an attendant at the

screen, and netting operations were carried on below this electric

screen for sixty days.
Data were obtained as to the number and kinds of fish passing

through the screen, together with a graphic record of voltage and

amperage, electric energy used, etc.

The data indicate that fish passed on down the diversion, even

though voltage and other changes were made in the apparatus in the

effort to make it operate effectively. Finally the installation was dis-

mantled, as it appeared that no useful purpose would be served by

continuing it in operation.

Experimental w^ork as well as installations of electric fish stops

have been carried on by interested parties for at least twenty years.

Xo reports are available that may be accepted as showing the effective-

ness of this method of preventing the loss of fish.
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REPORT OF THE BUREAU OF LICENSES

By H. R. Dunbar^ Chief

As the work of the Division, in carrying on the conservation
and propagation of fish and game, is supported entirely by the sale

of licenses, income from privilege taxes and fines for violations of

the fish and game laws, it is gratifying to report that the income
for the bienninm just ended shows a marked increase over the pre-
vious biennial period.

Following is a comparative statement showing the revenue from
license sales and other sources for each fiscal year since 1928-29,
which shows the trend of increase or decrease during that period :

Fiscal License Other
Yeai- Sales Income Total

1928-1920 $1,126,297 50 $276,019 88 $1,402,317 38
1929-1930 1,134,689 92 297,043 29 1,431,733 21
1930-1931 1,159,367 20 199,744 27 1,359,111 47
1931-1932 1,128,477 70 149,671 10 1,278,148 80
1932-1933 974,068 92 161,286 02 1,135,354 94
1933-1934 881,421 73 275,442 74 1,156,864 47
1934-1935 916,885 84 356,555 52 1,273,441 36
1935-1936 1,091,672 50 345,974 96 1,437,647 46

On June 30, 1936, the sum of $304,215 was being held in Bond
Deposits for account of the following licenses :

Hunting-, 1935-36 $22,593 00
Hunting, 1936-37 10,145 00
Angling, 1936 269,967 00
Deer tag, 1936 1,010 00
Market, 1936-37 500 00

Total $304,215 00

Practically all of the Bond Deposit money will be credited to the
fiscal year beginning July 1, 1936.

Following are statements of the sale of hunting, angling, deer
lag and market licenses, by license years, and the income from
privilege taxes and court fines by fiscal years. The purpose of pre-
senting these statements is to demonstrate the decrease and increase
of the priiu'ipnl sources of income during the depression period.

HUNTING
Year Value Number
1928 $464,145 00 228,696
1929 488,638 00 241,709
1930 464,157 00 231,970
1931 424,188 00 214,577
1931-1933* 453,159 15 154,031
1933-1934 334,746 50 171,139
1934-1935 338,538 50 174,667
1935-1936t 371,000 00 190,000.

* PpTlod of 18 months and fee increased 50 per cent during this period,
t All .-icrnnnfs not closed—totals approximate.
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ANGLING
Year Value Number
1928 $445,764 00 217,788
1929 471,826 00 225,774
1S30 508,876 00 248,319
1931 497,317 00 242,857
1932 436,373 00 212,662
1933 • 358,568 00 175,936
1934 430,128 50 211,190
1935 457,373 50 224,661

DEER TAG
Year Value Nuviier
1927 $110,760 00 110,760
1928 105,638 00 105,638
1929 115,472 00 115,472
1930 123,999 00 123,999
1931 129,005 00 129,005
1932 96,702 00 96,702
1933 95,776 00 95,776
1934 108,923 00 108,923
1935 110,808 00 110,808

MARKET (COMMERCIAL)
Year Value Numher
1928-1929 $53,400 00 5340
1929-1930 60,140 00 6014
1930-1931 - 61,790 00 6179
1931-1932 56,510 00 5651
1932-1933 49,550 00 4955
1933-1934 49,910 00 4991
1934-1935 53,230 00 5323
1935-1936 60,070 00 C007

PRIVILEGE TAXES
Fiscal Year Amount
1928-1929 $175,805 85
1929-1930 202,396 07
1930-1931 122,103 29
1931-1932 84,446 17
1932-1933 120,156 07
1933-1934 192,637 06
1934-1935 305,386 06
1935-1936 278,498 82

COURT FINES
Fiscal Year Amount
1928-1929 $86,780 28
1929-1930 84,872 40
1930-1931 68,178 78
1931-1932 54,498 19
1632-1933 30,784 13
1933-1934 27,107 56
1934-1935 36,400 42

1935-1936 49,469 32

Effective January 1, 1935, with the issuance of the 1935 series

of angling licenses, a new style identification button was adopted.
This button is oblong in shape, 2\ inches long by 1^ inches wide,
with an open face window, If inches long by li inches wide. The
form of the printed license was such that when folded and inserted

in the badge, the person's name, personal description and signature
were visible. This style badge proved very satisfactory with the

sportsmen and made the work of the wardens, in checking licenses,

much easier. By authority vested in the Commission by section 400

of the Fish and Game Code, it has been ordered that the badge must
be worn on the outside of the clothing above the waist line and to be

visible at all times. This same style badge was adopted for the

hunting license also. A distinction between the two licenses is made
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by printing across the face of the license the word "Angling" or

"Hunting" together with the year.

During the 1935 session of the state legislature, a law was passed

providing that a license would be required by the owner of any
vessel, who for profit, transported i^ersons to any area for the ]mr-

pose of fishing. The fee for this license is $1. As of June 30, 1936,
210 ])o;it ojierator ]iermits were issued.

The ai)|)lication of section 421 of the Fish and Game Code, regard-

ing the re(iuirement of an angling license to angle for game fish in

the ocean has increased the angling license sales for the period end-

ing June 30, 1936, of the current series, by approximately $50,000.

The 1935 session of the legislature passed another law requir-

ing that in addition to the payment of the privilege tax, a tax of

one-half cent be paid on each pound of salmon received, based on
the weight in the round. For the period ending June 30, 1936, the

sum of $1,998.78 has been paid.
The law provides that licenses sliall be issued free of charge

as follows: Hunting and angling licenses to Veterans of the Civil

War and angling licenses to indigent Indians, Avho have not been

previoiisly convicted for a violation of the fish and game laws.

During the angling season of 1935 and the hunting season of 1935-36,
ninrtccn angling and sev(Mi limiting licenses were issued to Veterans
(if tlic Civil War. For the six month's period ending June 30, 1936,
one hundred seventy-six free angling licenses were issued to Indians.

In the distribution of the 1935-36 series of hunting licenses a new
form of application Avas adopted in Avhich the cooperation of the

sportsmen is asked in giving certain information as to the number
of each species of game taken in the previous season and the county
in which they were taken. The results obtained were so satisfying
1lia1 the plan has been adopted with the issuance of the angling
licenses also.

At the present time, licenses are distributed throughout the

St;iic to agencies by three methods: \i/.. lo county clerks, who redis-

trihiitc them to agencies in their own counties; to agents who pay
cash in advance; and to agents, who first have been placed under

bond, on a credit basis. It is believed that better distribution, a

more prompt accounting of the license sales and a better control

of lhe agencies, could be had if the distribution were centered in one
dii-cct method. It is our recommendation that the Commission
consider having the law, in so far as it a])plies to license distribu-

tion, ameiuled at the next session of the legislature to provide for

one method of direct distribution to agencies by the Division offices.

In the appendix, statements may be found, showing the sales of

the different kinds of licenses for the years 1934 and 1935.
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STATISTICAL REPORTS

STATEMENT OF INCOME

July 1, 1934, to June 30, 1935, of the Eighty-sixth Fiscal Year

FISH AND GAME PRESERVATION
Current Year:

License sales—
Angling licenses, 1934.. _ :. $346,409 50

Angling licenses, 1935 82,573 00

Commercial hunting club licenses, 1934-35 1,225 00

Commercial hunting club operators' licenses, 1934-35 265 00

Deer tags, 1934 108,919 00

Deertags, 1935 --- 4 00

Fish breeders' licenses, 1934 -- 25 00

Fish breeders' licenses, 1935 330 00

Fish importers' licenses, 1934 35 00

Fish importers' licenses, 1935 --- 85 00

Fish packers' and wholesale shell fish dealers' licenses, 1934-35 930 00

Game breeders' licenses, 1934 115 00

Game breeders' licenses, 1935 977 50

Hunting licenses, 1933-34 3,931 50

Hunting licenses, 1934-35 ---- 315,593 34

Hunting licenses, 1935-36... - - 27 00

Kelp licenses, 1934 20 00

Kelp licenses, 1935 30 00

Market fishermen's licenses, 1934-35 ..- 28,790 00

Market fishermen's licenses, 1935-36 24,920 00

Trapping licenses, 1934-35 1,68100

Totallicenses sales $916,885 84

Other income:
Courtfines -— 536,400 42

Fish packers' tax 305,386 08

Fish tag sales 2,555 60

Game tag sales 137 25

Importers' contributions 315 00

Interest on bank balances -- 6,201 93

Kelp tax 99 77

Lease of kelp beds ---- 1.309 20

Miscellaneous sales — - 3,603 82

Publication sales 546 45

Total other income $356,555 52

Prior year
—85th:

Dividends, California National Bank $18,545 08

Dividends, Trinity County Bank at Weaverville - . - 1 78 50

Total prior year $18,723 58

Grand total Fish and Game Preservation Fund $1,254,717 78

Revenue for the General Fund (part of)

Unclaimed checks and deposits
1"' 15

Grand total of all funds $1,254,885 93
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STATEMENT OF EXPENDITURES

For the Period July 1, 1934. to June 30, 1935, of the Eighty-sixth Fiscal Year

Function
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STATEMENT OF EXPENDITURES

For the Period July 1, 1934, to June 30, 1935, of the Eighty-sixth Fiscal Year—Continued

Function

Bureau Fish Culture:

Chief and assistants

Clerical and oflBce

Automobiles

Traveling i

Postage
Telephone and telegraph

Freight, cartage and express
Rent
Heat, light and power.. —
Hatcheries
Fish cars

Blueprinting
Cooperative research

Temporary help
Fish Hatchery assistant, seasonal-

Hydraulic engineering
Special field

Fish rescue:

Miscellaneous supplies

Heavy truck mileage
Travel .

Rent and water service

Motorized equipment
Chief and assistants

Total Bureau Fish Culture.

Bureau Game Propagation:
Chief and assistants

Clerical and office

Automobiles

Traveling
Postage

Telephone and telegraph

Freight, cartage and express

Heat, light, water and power
Maintenance __

Temporary help. _ _

Quail trapping and expansion of quail program
Purchase of quail and pheasants

Total Bureau Game Propagation.

Bureau Game Refuges:
Chief and assistants

Clerical and office

Automobiles

TraveUng
Freight, cartage and express
Blue printing
Research
Lion hunters

Refuge posting

Predatory animal control

Refuge maintenance

Predatory animal hunters and trappers,
seasonal _ ..

Temporary help, seasonal

Salaries

and

wages

$7,260 00

5,372 90

109,097 20

3,540 00

2,144 20

1,619 34

25,340 35

2,400 00

8,139 05

2,310 00

1167,223 04

|5,4C0 00
840 00

13,296 00
445 70

4,620 00

$24,661 70

$8,499 96

1,920 00

Total Bureau Game Refuge.

Bureau Licenses:

Clerical and office

Printing, licenses and applications.

Traveling
Postage

Freight, cartage and express
Premiums on bonds
Identification License buttons

Total Bureau Licenses.

Total eighty-sixth fiscal year expense paid
from support appropriations

5,464 00
900 00

8,155 32

6,000 00

3,717 50

Materials
and

supplies

$2 89

25 09

8,015 18

72,637 70
280 35

825 52

61 29
57 25

55 96

199 80

$82,161 03

$910 20

10,075 17

1,263 98

4,134 60

$16,383 95

$11 83

554 90

Service

and
expense

$5 00
12 25

3,417 11

8,128 78

222 68

1,122 03
932 79

3,399 59

1,787 61

879 24

2,595 94
114 53

1,099 08

987 47
9 40

336 51

1,807 85
118 00
38 43
235 53

$27,249 82

$353 20

2,175 82
26 67

202 65
17 58

2,112 01
265 78

2,527 03

Property
and

equipment

$73 82

8,925 41

1,405 16

264 74

49 50
19 35

8 54

551 25

$11,297 77

$963 66

$7,680 74

$11 50
408 80

4,840 26
4 88
4 18

328 60

$34,656 7J

$13,140 00

$13,140 00

$554,944 40

3,178 86

$3,745 59

$130 51

2,571 34

9,011 69

$11,713 54

$168,554 54

6,450 00

3,661 90

$15,710 12

$14 45

413 62

1,058 OS
202 96

1,174 54

$2,863 65

$191,342 20

6 34

'i6'29

$986 29

$702 94

1,650 48

$2,353 42

$93 79

Total

$7,267 89

5,484 06

20,357 70

8,128 78
222 68

1,122 03
932 79

3,399 59

1,787 61

184,019 30

6,416 29

114 53

4,333 54

1,619 34

25,340 35

3,498 26

8,225 05

64 50
336 51

1,807 85
118 00
789 48

2,545 53

$287,931 66

$5,460 00
840 00

2,227 06

2,175 82
26 67

202 65
17 58

2,112 01

23,643 29
445 70

8,427 30

4,134 60

$49,712 68

$8,499 96

1,943 33

1,666 64

4,840 26
4 88
4 18

328 60

5,464 00
900 00

6,450 00

16,646 56

6,000 00

3,717 50

$56,465 91

$13,378 75

2,571 34
413 62

1,058 08
202 96

1,174 54

9,011 69

$93 79 $27,810 98

$35,098 13 $949,939 27
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STATEMENT OF EXPENDITURES

For the Period July 1, 1934, to June 30, 1935, of the Eighty-sixth Fiscal Year Continued

Function
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STATEMENT OF REVENUE

For the Period July 1, 1936, to June 30, 1936, of the Eighty-seventh Fiscal Year

Revenue for the Fish and Game Preservation Fund, Current Year:

License sales:

Angling licenses, 1935. 1374,800 50
Angling licenses, 1936... 166,829 00
Commercial hunting club licenses, 1935-1936 950 00
Commercial hunting club operators' licenses, 1935-1936—. 215 00
Deer tags, 1935 110,804 00
Deer tags, 1936. 3 00
Fish breeders' licenses, 1935 25 00
Fish breeders' licenses, 1936 320 00
Fish importers' licenses, 1935 ., 10 00
Fish importers' licenses, 1936 85 00
Fishing party vessel permit, 1936..- 210 00
Fish packers' and wholesale shell fish dealers' licenses, 1935-1936 1,040 00
Game breeders' licenses, 1935 160 00
Game breeders' licenses, 1936 1,145 00
Hunting licenses, 1934-1935 I 22,205 00
Hunting licenses, 1935-1936 348,002 00
Hunting licenses, 1936-1937 47 00
Kelp licenses, 1935 10 00
Kelp licenses, 1936 30 00
Market fishermen's licenses, 1935-1936 35,150 00
Market fishermen's licenses, 1936-193'? 28,100 00
Trapping licenses, 1935-1936 1,532 00

Total license sales $1,091,672 50

Other income:

Court fines 149,469 32
Fish packers' tax 278,498 82
Fish tag sales 3,120 66
Game tag sales 169 62
Importers' contributions 541 00
Interest on bank balances 6,825 65
Kelp tax 214 78
Lease of kelp beds 1,025 60
Miscellaneous sales 3,424 26
Publication sales 686 47
Salmon tax—Chap. 1015-35 ..... 1,998 78

Total other income 346,974 96

Total Fish and Game Preservation Fund Jl,437,647 46

Revenue for the General Fund, Current Year:

Unclaimed checks and deposits 38 90

Grand total all funds. $1,437,686 36

1—39139
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STATEMENT OF EXPENDITURES

For the Period July 1, 1935, to June 30, 1936, of the Eighty-seventh Fiscal Year

Function
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STATEMENT OF EXPENDITURES

For the Period July 1, 1935, to June 30, 1936, of the Eighty-seventh Fiscal Year—Continued

Function
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STATEMENT OF EXPENDITURES

For the Period July 1, 1935, to June 30, 1936, of the Eighty-seventh Fiscal Year—Continued

Function
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ANGLING LICENSE SALES, YEAR 1935

County
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HUNTING LICENSE SALES. SERIES 1934-1935

Counties



72 FISH AND GAME COMMISSION

DEER TAG LICENSE SALES BY COUNTIES, YEAR 1935
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MARKET FISHERMEN'S LICENSE SALES
Total sales, license year April 1, 1934, to March 31, 1935 $53,230 00
Total sales, license year April 1, 1935, to March 31, 1936 60,070 00

License fee: All persons, |10.

TRAPPING LICENSE SALES
Total sales, license year July 1, 1934, to June 30, 1935 $1,681 00
Total sales, license year July 1, 1935, to June 30, 1936 1,532 00

License fee: Citizens, $1; Aliens, $2.

FISH PACKERS' AND WHOLESALE SHELL-FISH DEALERS' LICENSE SALES

Total sales, license year July 1, 1934, to June 30, 1935 $930 00

Total sales, license year July 1, 1935, to June 30, 1936 1,040 00
License fee : Citizens, $5 ; Aliens, $20.

GAME BREEDERS' LICENSE SALES

Total sales, license year January 1, 1934, to December 31, 1934 $1,085 00
Total sales, license year January 1, 1935, to December 31, 1935 1,137 50

License fee : All persons, $2.50.

FISH BREEDERS' LICENSE SALES

Total sales, license year January 1, 1934, to December 31, 1934 $390 00

Total sales, license year January 1, 1935, to December 31, 1935 35o 00
License fee: All persons, $5.

DOMESTICATED FISH IMPORTERS' LICENSE SALES

Total sales, license year January 1, 1934, to December 31, 1934 $95 00

Total sales, license year January 1, 1935, to December 31, 1935 95 00

License fee: All persons, $5.

KELP LICENSE SALES
Total sales, year 1934 $70 00

Total sales, year 1935 40 00

License for term of one year from date of issuance. Fee, $10.

COMMERCIAL HUNTING GUN CLUB LICENSE SALES

Total sales, year Julv 1, 1934, to June 30, 1935 $1,225 00

Total sales, year July 1, 1935, to June 30 1936 950 00

License fee: Citizens, $25; Aliens, $100.

COMMERCIAL HUNTING CLUB OPERATORS' LICENSE SALES

Total sales, year July 1, 1934, to June 30, 1935 $265 00

Total sales, year July 1, 1935, to June 30, 1936 215 00

License fee: Citizens, $5; Aliens, $25.
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ARRESTS AND CONVICTIONS

RECAPITULATION

Fish cases, 1934-1935
Game cases, 1934-1935

Totals, 1934-1935.

Fish cases, 1935-1936
Game cases, 1935-1936

Totals. 1935-1936.

Recapitulation:
—

1934-1935
1935-1936

Totals

Number
of arrests

1,145

1,004

2,149

1,316

1,070

2,386

2,149

2,386

4,535

Fines

imposed

$19,926 50

24,864 50

?44,791 00

$23,031 00

25,211 49

$48,242 49

$44,791 00

48,242 49

S93,033 49

Jail

sentences

(days)

2,215

3,958}^

6,173^

1,9471^
6,841

S,788K

6,173J^
8,788>^

14,962

TOTAL ARRESTS FOR A PERIOD OF THIRTY-FOUR YEARS

1902-1904... 550

1904-1906 774

1906-1908 . 1,192
1908-1910 1,771

1910-1912 - 2,063
1912-1914 1,993
1914-1916 2,087
1916-1918 1,797
1918-1920 - 1,891

1920-1922 2,258
1922-1924 2,715
1924-1926 3,207
1926-1928 - 4,390
1928-1930 5,388
1930-1932 5,237
1932-1934 3,795
1934-1936 - 4,535
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SEIZURES OF FISH AND GAME

Abalone
Abalone, pounds
Abalone slices

Angling license

Barracuda

Barracuda, pounds.

Black

Black, pounds
Rock
Striped

Striped, pounds
White sea, pounds

Carp
Catfish, pounds
Caviar, pounds
Clams
Cockles

Cockles, pounds
Crabs
Crabs (cooked)

Crappie, perch, sunfish..

Croker, yellowfin
Fish traps
Halibut, pounds
Live car

Lobsters

Lobsters, pounds
Lobster receivers

Lobster traps

Mullett, pounds
Mussels, pounds
Nets, seines

Perch, pounds
Salmon
Salmon, pounds - . - .

Shad, pounds
Skeins of fresh trout roe_

Spears
Spotfin croaker

Sturgeon, pounds
Trout, steelhead

Trout, pounds
Tuna, pounds
Yellowfin, pounds '..

Yellowtail, pounds
Bear hide
Bear meat, pounds
Bird nets

Deer
Deer feet

Deer head -

Deer hides

Deer meat
Deer meat, pounds
Deer tags
Doves
Ducks, geese, mudhens.-

Egret
Frogs
Godwit, marbled
Grebe

Hunting license

House linnets, pounds. ._

Larks, horned
Meadowlark
M t. sheep horns, set

Non-game birds

Owl— -
Pheasants

Pigeons
Plover

Quail.
Rabbits —
Robins
Shorebirds

Sparrow
Squirrels
Swan
Snipe
Tree squirrels

July 1, 1934,
to

June 30, 1935

1,134

2,016

510

54

722
463

204
24

9,367

427
209

588

9

1,400

1.415

1,988

70

3

506
1

236
100

1

100

1,604

4,422

334
264

1

1

3

99

12

749

785

"33'

36

1

64

'"49"

37

"214"

36

"22'

Julv 1, 1935,
to

June 30, 1936

1,246
50
1

1

3

5,267H

145

5J^
1

601
557

1,150
20

1,275

6,820

2,100

70
240
961
40

400
2

1,107
75

2

197

157

100

31

1,775
30
2

2

1,116

311K
7,636

57
6

1

22
4 quart jars

5,370
2

1,058
584
26

2

1

2

--.

10

54"
I

58
1

8

242
90
16
8
1

4

3

33

Total

2,380

2,066
1

1

3

5,7771^

199

1
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GAME CASES
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GAME RECORD 1934

Ducks
Colusa 27,767
Merced 19,176
S. Joaquin 17,787
Solano 16,950
Butte 16,090
Sutter 13,459
Alameda _- 13,290
Glenn 8,907
C. Costa___ 8,567
S. Diego_-_ 8,405
Siskiyou 7,364
Yolo 7,092
Kern 6,973
Humboldt - 6,821
Monterey __ 6,683
Imperial __ 6,091
Sacramento 5,665
Fresno 5,096
Los Ang 4,927
Modoc 4,656
Ventura 4,589
S. Clara.-- 4,548
Orange 4,498
Stanislaus _ 4,301
Marin 4,144
Sonoma 3,953
S. Mateo___ 3,168
Yuba —--- 3,129
Riverside -- 2,968
S. L. Obispo 2,534
Shasta 2,487
Madera __- 2,431
Lassen 2,353
Mendocino _ 1,831
S. Bernard. 1,713
Tulare 1,682
S. Barbara- 1,570
Napa 1,511
Plumas 1,356
Lake 1,191
S. Cruz 1,018
Kings 957
Tehama 892
Inyo 801
Mono 662
Placer 543
S. Benito—- 408
El Dorado-- 414
Sierra 318
Del Norte _ 275
S. Francisco 224
Nevada 165
Alpine 126
Trinity 86
Amador 80
Mariposa 52
Calaveras _ 47
Tuolumne __ 17
County not

given 114,434

Total 389,242

Oeese
Colusa 5,001
Butte 4,028
Siskiyou __- 3,214
Glenn 2,418
iSutter 2,286
Modoc 1,960
Yolo 1,496
Merced 951
S. Joaquin 626
Sacramento - 563
Shasta 538
Yuba .- 477
Lassen 458
Fresno 387
Tehama 373
Solano 357
Imperial 282
Stanislaus __ 229
S. L. Obispo- 212
Marin 205
Humboldt — _ 19 6

Madera 187
C. Costa 169
Lake 160
Riverside _- 155
Plumas 151
Mendocino _- 136
Kern 120
Alameda 118
Monterey 115
Sonoma 82

Kings 78
S. Clara 62
Placer 61
Tulare 60
Ventura 49
Orange 43
S. Bernard.- 42
S. Mateo 41
S. Benito 35
S. Barbara— 34
Inyo 31
Napa 28
Los Ang 26
S. Diego 25
Del Norte — - 23
Nevada 22
Trinity 22

Mariposa 18
Calaveras 18
S. Cruz 17
El Dorado 14
Mono 13
Amador 11
Sierra 5

County nut
given 11,850

Total 40,278

Rabbits
Los. Ang.__ 19,570
Riverside _ 13,9 92
Monterey __ 11,766
S. DiegO-__ 11,650
S. Bernard. 10,783
S. Cruz 9,160
S. L. Obispo 8,843
San Mateo- 8,595
Ventura 7,688
Orange 6,945
Alameda -- 4,916
Fresno 4,637
S. Barbara- 4,601
Sacramento 4,483
Kern 4,113
S. Joaquin 3,978
S. Clara— 3,834
Placer 3,365
SI Benito— 3,137
Sonoma 3,003
Marin 2,038
Kings 2,037
Tulare 1,648
Yolo 1,526
C. Costa — 1,415
Stanislaus _ 1,180
Napa 1,168
Madera 1,159
Humboldt -- 1,140
Imperial 1,087
Butte 1,042
Merced 1,037
Modoc 1,036
Plumas 983
Mendocino _ 966
Siskiyou __ 963
Lake 858
Tehama 601
Amador 578
Lassen 558
El Dorado- 552
Nevada 465
Yuba 432
Shasta 417
Calaveras _ 373
Solano 369
Sierra 354
Colusa 351
Inyo 346
Sutter 323
Glenn 238
Mariposa 206
Tuolumne -- 179
S. Francisco 116
Del Norte— 44
Trinity 37
Mono 32
Alpine 24
County not
given 74,954

Total 251,891

Coyotes
Monterey 1,419
Modoc 711
Fresno 440
Tulare 335
S. L. Obispo- 329
Kern 325
Shasta 324
Plumas 317
Los. Ang 247
S. Clara -__ 241
Tehama 239
S. Benito 226
S. Joaquin 223
S. Diego 202
Madera 196
Siskiyou 193
Calaveras 183
Lake 178
Butte 168
Ventura 159
Napa 157
Glenn 157
Lassen 153
S. Bernard. __ 149
Kings 146
Alameda 145
Sierra 138
S. Barbara— 137
Merced 132
Orange 123
Colusa 119
Riverside 117
El Dorado 114
Placer 112
Mono 107
Tuolumne 107
Yuba 90
San Mateo 71
Inyo 66
Sutter 57
Mariposa 52
Trinity 45
Humboldt _— 45
Nevada 39
Amador 38
S. Cruz 29
Yolo 29
Stanislaus 25
Marin 24
Sacramento _ 20
Mendocino 16
Alpine 14
Sonoma 8

Imperial 8

Del Norte 4

C. Costa 4

Solano 1

County not
given 4,806

Total 14,259
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Game Records, 1934—Continued

Quail
Fresno 44,322
Monterey __ 38,847
S. L. Obispo 22,493
Sonoma ___ 16,203
S. Joaquin 15,944
Tulare 15,782
Alanteda ___ 13,602
S. Cruz ___ 12,907
Sacramento 11,952
S. Clara--- 11,935
S. Barbara- 11,314
Butte 11,249
Kern 11,004
Placer 10,762
King-s 8,899
S. Benito— 8,790
Napa 8,553
Tehama ___ 7,870
Lake 7,850
Humboldt _ 7,479
Madera 7,260
Mendocino _ 7,185
Marin 6,587
El Dorado-- 5,865
Yuba 5,730
Yolo 4,966
Modoc 4,798
S. Mateo __ 4,672
Stanislaus _ 4,610
Siskiyou __ 4,381
Shasta 3,507
C. Costa __ 3,468
Sutter 3,336
Mariposa 3,303
Calaveras _ 3,020
Glenn 2,937
Amador 2,894
Colusa 2,356
Nevada 2,153
Merced 2,095
Los Ang.__ 1,650
Riverside - 1,457
S. Diego — 1,29 4

Solano 1,073
Ventura 989
Plumas 873
Lassen 771
Orange 770
S. Bernard. 691
Tuolumne 685
Imperial 572
Sierra 417
Trinity 410
Alpine 191
Inyo 162
Mono 154
S. Francisco 23
Del Norte 3

County not
given 165,416

Total 560,481

Doves
Fresno 49,639
Tulare 25,702
Imperial — _ 21,422
S. Joaquin 21,59 7

S. L. Obispo 21,414
Monterey _ 20,943
Los Ang.— 16,392
Kern 15,689
Kings 13,944
Sacramento 12,344
Riverside _ 11,599
Butte 9,925
Yolo 9,478
Orange 8,820
S. Diego— 7,950
Madera 7,813
Stanislaus _ 7,395
S. Barbara- 7,002
S. Bernard. 6,987
Tehama 6,796
Lake 6,764
Merced 6,49 2

Yuba 6,331
Sutter 6,160
Napa 5,757
S. Clara 5,718
Placer 5,453
Colusa 5,401
Ventura 5,000
Sonoma 4,816
Glenn 4,604
Alameda __ 4,338
S. Benito-- 3,957
S. Cruz 3,402
Amador 3,022
Shasta 2,957
Modoc 1,993
C. Costa 1,960
Calaveras - 1,862
Siskiyou 1,707
El Dorado- 1,548
Inyo 1,544
S. Mateo— 1,303
Solano 1,181
Mariposa 1,079
Lassen 954
Mendocino - 9 34
Nevada 841
Plumas 768
Sierra 671
Marin 527
Tuolumne _ 489
Trinity 220
Alpine 95
Humboldt - 63
Del Norte - 35
Mono 32
S. Francisco 15
County not
given 77,266

Total 580,110

Pigeons
Mionterey __21,961
S. Cruz 5,849
S. L. Obispo- 1,216
S. Clara 1,075
Calaveras 567
Tulare 528
S. Barbara-- 520
Los Ang 515
Sonoma 512
Fresno 506
S. Mateo 501
Amador 455
S. Benito 399
Butte 337
Kern 315
Ventura 280
Placer 276
Yuba 258
Modoc 230
Yolo 180
S. Joaquin 177
Menodinco 172
Lake 168
S. Diego 163
Shasta 161
Stanislaus 160
Humboldt __ 153
Napa 146
Sacramento - 145
Riverside 144
Alameda 143
Merced 136
Madera 117
El Dorado — 72
Mariposa 61
Kings 55
Nevada 54
Plumas 52
Imperial 50
Colusa 48
Orange 47
Lassen 29
Marin 28
S. Bernard.- 25
Glenn 23
Solano 22
Tehama 21
Trinity 17
C. Costa — 16
Tuolumne 16
Sutter 6

Inyo 4
Sierra 4

County not
given 11,941

Total 51,056

Pheasants
Butte 3,316
Sacramento _ 2,259
S. Joaquin 1,992
Yolo 1,862
Glenn 1,281
Sutter 1,092
Yuba 545
Siskiyou 447
Colusa 436
Shasta 412
S. Clara 359
Alameda 341
Stanislaus 319
Tehama 316
Napa 307
Tulare 299
C. Costa 299
Modoc 268
Fresno 245
Monterey 202
Invo 197
Placer 163
Riverside 150
Solano 146
Lake 135
Merced 129
S. Bernard. _ 129
S. Cruz 119
Humboldt — 110
S. L. Obispo _ 9

Los Ang 71
Orange 67
Kern 64
Kings 58
Plumas 57
IMendocino 39
Lassen 38
S. Mateo 30
Ventura 28
Nevada 27
Sonoma 26
S. Benito 25
Madera 19
Marin 14
Mariposa 13
S. Barbara _ 13
Sierra 13

Trinity 11
Calaveras __ 9

El Dorado — 8

Tuolumne 7
Mono 7

Imperial 7

Amador 7
Del Norte — 4

Alpine 5

S. Francisco- 3

S. Diego 2

County not
given 6,583

Total 25,220
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The Ten Leading Counties in the Take of Game, Season of 1934

San Joaquin Ducks Geese Quail Doves Pheasants
Monterey Quail Doves Pigeon Deer Rabbits
Los Angeles Doves Pigeon Deer Rabbits
Sacramento Geese Quail Doves Pheasants
San Luis Obispo- Quail Doves Pigeon Rabbits
Fresno Quail Doves Pigeon Deer
Tulare Quail Doves Pigeon Deer
Colusa Ducks Geese Pheasants
Butte Ducks Geese Pheasants
Sutter Ducks Geese Pheasants
Glenn Ducks Geese Pheasants

Siskiyou Geese Pheasants Deer
Santa Cruz Quail Pigeon Rabbits
Merced Ducks Geese
Alameda Ducks Quail
Modoc Geese Deer
Sonoma Quail Pigeon
Santa Clara Quail Pigeon
Solano Ducks
Contra Costa Ducks
San Diego Ducks Rabbits
Yolo Geese
Riverside Rabbits
San Bernardino-- Rabbits
San Mateo Rabbits
Ventura Rabbits

Orange Rabbits

Imperial Doves
Kern Doves
Kings Doves
Calaveras Pigeon
Santa Barbara-. Pigeon
Yolo Pheasants
Yuba Pheasants
Shasta Pheasants
Mendocino Deer
Plumas - Deer
Humboldt Deer
Tehama Deer



80 PISH AND GAME COMMISSION



6—39139



82 FISH AND GAME COMMISSION

UJ

Z
l-

o
u.

<n
y-u3
O
o
c
a.

>
GC
UJ
z

Monterey



THIRTY-FOURTH BIENNIAL REPORT 83

» lO ' -^ "CO ii-i 'O 1 1 1 1 t 1*0-^ 1 i-^fO lO 't^ 'O '*^ '"^ 1 1 1 1 I iior* ' 'CO
CO •* 1 ^ lb- 1 OO t CO^ 1 '»-H^ I !co [t^ lo I I 1 I I I I Oi 1 I

, I^Hji-Hj^i; I'li.I ^^11



84 FISH AND GAME COMMISSION

Total landings in Cali-

fornia» including fish

from west coast south of

the International Boun-

dary

'^^'^^^^'^'-l^*^"^-'-^*'^^'-^^^^'"!.'^ C^ ^ Oi O OflO^C CC '-' -^ o^-

C^ r^ C-r C^" 1—
'
cT cv;" <:D 0(f co"t^cT QC »—

'
t^ T«'cT-^ ^-Tic" irO

Tf lO -^ 05
t^ <M as CO
^_0 CC OS

O O CO CO

From west coast south of

the International Boun-
dary brought into San

Diego

I-* O CO
l-H ,-1 CO

t-^-^'eo
CO coco

O0-<f GO
OS ^ CO
CD I^i-H

From west coast south of

the International Boun-

dary brought into San
Pedro

CO -^oo^ coco

»0 lO »o
CTi CO
OO OS
W5 00

OS iC C^ CO
C^ O O i—'

os"r>^'-'*"co

ers and off coast of Call-
|

^ c^
co^o

fornia

Total taken in state wat-

oor^i—'t^cowst^OGCGCi—'cc-^o
1-H0ocoi0coosi>-O"^cocoo5o;b-'—«

t^C^I^t^t^-^C^ lO OO CO CO C: '-^O C^J c^
orcocooocor-rc^rasi-rt-rGOO-^'-ros'
t- QO lO CO (M iC "^ C<J ^ OS 1-H CO GO i-H
i-H ,—( OO »0 CD O T-1 (>. CD »C »C

'-i' ^CO

^0»OOcOGO(MiOTp
OOsOOOcOOO'—'cOt^
»--^lC

CD -^ CO 00 GO r-
-^^

c/To i-T^' csT tr^*" c<r f-To"
--I (M CM '— O O

(M CO *!»< »-' -^

kO OS 03
o^ oocoO GO

OS_

CD CO CO
t--. CO

UJ
>•

UJ

z

o

D
o
EL

>-
cc
UJ

I

I
(/>

UJ
QC

Z
QC
O

<

San Diego-

OOiO
mi t--
iC CD
COW
(M O
(NO

t^ CCI CO OS<M^ CO^ -^COO OO CD W5 GO
GO os"'<*r,-rc<f
C^ o

CO

Oliocoo
CO lO

W5(M M W3
»-< lO t- t^
CO CD iO !N

O CO

CO -^

o ic -^ r-
OS GO CO CO
GO (M lO CO

CO-*
CO OS

Orange.

(N C<J CO c^ -^
CO CD CO OS O OsOOO

CO'-" I^
CO CO OS

Los Angeles,

rt* OS CO^^
CQ lO -Tt^ CD
CO CO 1-- CD
c^c<r^''os'
OS CD lO CO

lO OS

1—< ,—( l>- ^H Oi OS
COCQ CO ^J< O CO
<M (M 'tjH (M l>- -rfH

r- OS !>. OO b-
CO C<1 t-- I-- CO

CO
'-^^'"i.O
CD i-Tos

CO ^J* »o
T-r»o

OS

OO OO
OS O
CO CD

CO OS OSi-- -^
•^ lO GO lO CD
CO UN Oi-^ GO

»/5 OS O
•-H CS -^

O CO C<J
CO »C lO
»0 OS OS

San Luis Obispo,
Santa Barbara,
Ventura.

^ 40
OOIO
CO

-<*< o
0(M
(M O

<M^ CO
f-1— O
CD CO O
CD (NO00^

(N

OlOCO^ (N OS
-"•(NiO

• I
^

L- > 3 I

® o y o

_D =^ t C='
:= a c3 o C3 rt

3 c

•a I

I

.1 §
CO ill

CQ w en r- Q ^ C



THIRTY-FOURTH BIENNIAL REPORT 85

t^^O C^^O O '-H^iO CC O QS^C^J O 00 t^Oi OO GO lO GO 1-H 00 !:0

00 o c<f CO co"<7ro"^^cD''^'"occ'co ^'" r^ca'c4"Tp'"ec"cD'to
»ft »c r^ c^ ^^ CM CO M f-H CD lo o ?D CO ^ »c -«* t-* o o:> Tt< O
oooccciO'-ic<ioo»oc^o. 00 »M coo *-t coco

TJ^ OO QOi-h"
*cO

lO CO CO

co^r c^
Ql 00 GO

co'"^'"'-r

(Mt-COOi-icoOOOO
C^iO'^OS'—it>-TticOiC^ 00 CO ic o

c<i_
00 CO Tr_

CO -^ <jl'O c4"O 00 -H o"
CMt~-'^'^<MeocO"Tt<cc
CQ^

1—I c<) ic to
CO "-^

lO CM
00 lO
oToi"

CO CM

t— OO
<—I OOO CO
coco

1—' CM
CD CO

CD Co"

CO »o
CD CO

OOCD OS^ CT> t^
TT CO Tt<

iCo"^'
CM ^ CM

co^
CO CM

lOC^"

lO CD
CO C-1O CM

CO CM
Ol CO
QC f-*

CM CM

^oo
»o
OS

00 O CO
*-i O CD

OOCm'^-h*^ C-1 -^t*o

CM CD coco IC^
IC OO^ CD ^ CO
I>- O CO lO 00 Oi
COOdcM O '-'"oi'
lO CO b- CM "* CM

"V 00 »0 •—' CM

cOCMeO'^COCOt^OSCO'-<'^t^t^»ClOcD
lOOO*—lOOCOCO'—'I^C^I'M'—'•^•^»0'^Tj<
OCOOCsCMOOOCMot^iOiOOOcDOCM
o i-Tco -^"ocor^i-H" ^o^cS^t^-^co

lO CD CD i-H !>- O "Tf ^ -t*
r-l CMCM

(_j ^-1 "SJ TT !;_;> era i'- i— 

ff<»»-i(rMooco<ocD
»0 CM CT> OO

U3 CO I-" CM b- CD O •-< CO O 00 C>
Oil^»0 OiOTt^CJi—<t--"<*icO»f3
CM O CO -^^OO C0^»0 O CM 00 CO__"^
COtPcD CO -<*^"-^0 CM^Ood'-HO'
05COCD Clt^Tt^-^CMCOCO-'t^CO
r-t-co c-1 *-(CM»oio

CM -^ ^*<
CMCOi-"
OC0'-<

rf< ^ OO
lOCM O
-^ l-H CO

05 t^
C3 as
GO CO

CD -^

»OCM
CO CM* CO

CD t-- 00
1-1 OCO
05_0 -^

r-* 00

r-o
CO o

CD-^O
OO OS CO
IC CO OO

t^cDMS
OO TJ* CD
CO^

OS t^
^H CD
eo"^

CD CM CM
»0 CM OSO Tt< iC

COOiCQO^ CO
CDCDO

CO OS
CD IC

CM CM
CO OS

CO lO OS
»0 CD -^
OS t^ CD

r^ CM
.—I GO

OS CO
coco

oo»oo
,—I OS CD
coco»o
»OcO
CM -H

CD «** >—<

cot-^oo
TT O OS

I I

'^ t- OJ -tJ— -^ —

03

OT P3 f TO.— Q rt —^ -^ td

a

r ;
®-2

o -^r pi- M-i fe. ;O O) OJ 5
O O S C3 G _

3 - P
e3 c3^ -(.J -tj O

-J

I- o

Si ri a >>
m O

I -; t, t- ' 2
-^^ d (3 fl CI S'.Si^*^ ^M -2 Q CI 0-«^ *->•—

o^JlOaQOOOOcQ
'i S 3 ^



86 FISH AND GAME COMMISSION

Monterey.

2 il

cc
o

i =

0. a>

=5 i^

Ul o
F =
I*- o
< '.S

I 5

< =
"

t

as w

Santa Cruz.

San Francisco,
San Mateo..

Alameda,
Contra Costa.

»r20OO

Sacramento,
San Joaquin.

Solano, Yolo.

Marin.

Mendocino,
Sonoma, Lake.

Del Norte,
Humboldt-.

s^l

•^ OS

COtT

Oeo

CO r—
CO lO
OiiO

Cq CO
CD CO

lO CO to »o
CO CO C^ .-H

" o=:

O CT>

eOC<l

CO o

OICO

<M CO CO CO
uti -rf" lO Tj<

£ a S

3 g

.5 d

kOcOcO

^cO O
1-H *-l Tt<

.a
,*, « M

o ^ 2
W^

-« p.

I I I

aj flj .2 S3 rt ^ 3

r- cj r- 1>- 1
CO 05 O CO c
t* O W3 COiJ

CO Tt^OOt^i
(M '*COCO»'

^ W5COCSI
•—' CO 05 OS
'd^lO 1-H CO
OCO i-^CO
t^i—' ooco
cOiO

•^ b-i—I OO 00O CO lO »ocoO Oi t^ Ci ^'

t^ O CO lO ''S^ »-i cocoes

cOt-i O »0OOO Oi OO
OO Ol OO CO
cooTo CO
t* OO t^ CD
i-HCDi-H

QO»-H OCf OO coco CO OOOO OO Tt* W5
^-ToTio CO
lO CO CO CO
CO CI b* »—f

ort « «3 oic-rt « C3 rt fe-^.H « « ffl2 fc-M g o 0-2-3 eta



THIRTY-FOURTH BIENNIAL REPORT 87

Qoeo^ CO
s

cccoc^eo
kO CO oo

^ CO o
C^OO GO

co^oo C4 ^H

I -^ cc oo
0U50
C*3 '—' CC
00 w cc

CO en CO 00

oows
co-^

CO of

CO CO
CO cc

b-t^CO

oo
eo

ooco
cocoOkO

«-' C^ b»eo—' t-O 03 CO

c»co
-*co

M CO
CO t>-
cooo

»o ^ o
CO ^ »«

cot-
00 OO C^l

CO

0(M
CO Oi^ CO

00 -^

f* CO 1-1

»« i-< oa

O C^ CO
t-cOO

I I

ii
raoa.

5^
C3 V

2 03 03 0!
^15 s a

C^ 00

^H CO

oo '^

o a.£ s
03 0103 03

1=s
II

I I

-o-o
g

a

0103
O 3 3

C* CO

o V a>

3
,
o

COOu^O

U3

•73 25
oja
a.is

o iS'
I I

 ^^

a
3

I
I

o a fl a fl a S-S 5"° 8 —
^ E t:-K ^J5 n « S « 3-s 5 S2 3

35^t& =s<CoGoSooOodS
a



88 FISH AND GAME COMMISSION

Total .-landings in Cali-

fornia, including fish

from west coast south of

the International Bound-
ary
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CANNED, CURED AND MANUFACTURED FISHERY PRODUCTS OF CALIFORNIA FOR THE YEAR 1934

Canned

Kind of fish or fishery product



THIRTT-FOURTH BIENNIAL REPORT 91

CANNED, CURED ANDIMANUFACTURED FISHERY PRODUCTS OF CALIFORNIA FOR THE
YEAR 1934—Continued
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CANNED, CURED AND MANUFACTURED FISHERY PRODUCTS OF CALIFORNIA FOR THE YEAR 1935

Canned

Kind of fish or fishery product
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CANNED, CURED AND MANUFACTURED FISHERY PRODUCTS OF CALIFORNIA FOR THE
YEAR 1935—Continued

Cured and Manufactured

Fishery product
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REPORT OF SARDINE PLANTS, SEASON 1934-35

The season opened in Monterey and northern California on August
1st. However, as the price for sardines was not agreed on until August
11th no fish were brought in until August 13th (except a few tons received

by one plant at Monterey from its own boats which started delivering
on August 7th) . In the San Pedro district the season opened on November
1st and fish were received on the opening day.

This report covers operations of shore plants only, and does not
include sardines taken for fresh fish markets, bait, or quarter oil pack.
During the season three floating reduction plants operated off the Cali-
fornia coast, outside the jurisdiction of the State, and it is estimated
that the floating plants took 128,190 tons of sardines. This amount
added to the tonnage taken by shore plants makes a total of 608,936 tons
of sardines taken off the coast of California during the season.

The following plants operated during the season :

MONTEREY AND NORTHERN CALIFORNIA DISTRICT

Benicia Fisheries, Benicia.

F. E. Booth Co., Inc., Monterey.
F. E. Booth Co., Inc., Pittsburg.
California Packing Corporation, Monterey.
Carmel Canning Company, Monterey.
Custom House Packing Corporation, Monterey.
Del Mar Canning Corporation, Monterey.
E. B. Gross Canning Co., Monterey.
Hovden Food Products Corporation, Monterey.
Monterey Canning Company, Monterey.
Old Capitol Land Company, Monterey.
Old Capitol Packers, Inc., Benicia.

Pittsburg Canners, Inc., Pittsburg.
Richmond Fisheries, Inc., Richmond.
San Carlos Canning Company, Monterey.
San Xavier Fish Packing Co., Monterey.
Sea Pride Packing Corporation, Ltd., Monterey.
Clayton L. Shaff, Monterey.
Union Fish Co. (Barge Peralta), San Francisco.

SAN PEDRO DISTRICT

Cahfornia Packing Corporation, Terminal Island.

Coast Fishing Co., Wilmington.
Franco-Italian Packing Co., Terminal Island.

French Sardine Co., Inc., Terminal Island.

Italian Food Products Co., Inc., Long Beach.
Seaboard Packing Corporation, Long Beach.
Sea Pride Packing Corporation, Ltd., Terminal Island.
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Sea Pride Packing Corporation, Ltd., Wilmington.
Southern California Fish Corporation, Terminal Island.

Van Camp Sea Food Co., Inc., Terminal Island.

San Diego District

Point Loma Tuna Packers, Inc., Point Loma.
Westgate Sea Products Co., San Diego.

PRODUCTION OF SARDINE PLANTS

August 1, 1934, to March 31, 1935

District

Monterey and Northern California

San Pedro
San Diego

Totals
Deduct fish received for purposes other than canning

Received by canning plants

Sardines

received,
tons

297,132
178,755
4,859

480,746
342,637

138,109

Used for

canning,
tons

52,459

40,722
605

'93,786

Used for

meal and
oil, tons

244,603
137,816
4,254

386,673

Offal,

tons

26,226
20,360

303

46,889

> The law requires that 13H cases of 1-lb. oval cans or the equivalent be canned from each ton of sardines received

for canning, but in figuring the amount actually used in canning, a basis of 20 cases per ton is used.

District
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SARDINE CATCH BY MONTHS, SEASON 1934-35
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SARDINE OIL PRODUCTION BY MONTHS, SEASON 1934-35

Monterey
and Northern

California,

gallons

San Pedro

gallons

San Diego
gallons

August, 1934..

September
October
November
December
January, 1935.

February
March

1,086,570

2,261,234

2,904,963
1,755,006

1,950,204

1,446,361

489,489

1,122,904

932,279
1,220,181

1,311,249

278,873

7,695
40,957
58,306
4,294

Totab. 11,893,827 4,865,486 111,252

7—39139
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REPORT OF SARDINE PLANTS, SEASON 1935-36

The season opened in Monterey and northern California on August
1st and small deliveries for canning purposes were made throughout
the month. Permits for use of fish by a reduction process were not
issued until September 1st, when rather heavy fishing was started. In
southern California the season opened on November 1st and permits
for use of fish by a reduction process were available on the same date.

However, deliveries were light until the latter part of the month. Per-
mits to take fish for use by a reduction process were not issued in

Monterey and northern California after January 31st and in southern
California after March 15th.

This report covers operations of shore plants only and does not
include sardines taken for fresh fish markets, bait or quarter-oil pack.
During the season the floating reduction ships Lake Miraf,ores, Lansing,
Santa Inez and Brookdale operated off the coast of California outside

the jurisdiction of the state, and it is estimated that the four floating

plants took 158,754 tons of sardines. This amount added to the tonnage
taken by the shore plants makes a total of 565,920 tons of sardines taken
off the coast of California during the season.

The following plants operated during the season :

MONTEREY AND NORTHERN CALIFORNIA DISTRICT

Benicia Fisheries, Benicia.

F. E. Booth Co., Inc., Monterey.
F. E. Booth Co., Inc., Pittsburg.
California Packing Corporation, Monterey.
Carmel Canning Company, Monterey.
Custom House Packing Corporation, Monterey.

Cypress Fisheries, Inc., Monterey.
Del Mar Canning Corporation, Monterey.
East Bay Fisheries, Inc., Kichmond.
Edible Fish Meals & Oils, Inc., Kichmond.
Farallone Packing Company, San Francisco.

Fish-Dee-Lish Corporation, Benicia.

Fish Packers, Inc., Benicia.

E. B. Gross Canning Company, Monterey.
Ilofmann Packing Corporation, Benicia.

Hovden Food Products Corporation, Monterey.
Hovden Food Products Corporation, Moss Landing.
Monterey Canning Company, Monterey.
Old Capitol Land Company, Monterey.
Old Capitol Packers, Inc., Benicia.

Ozol Packing Company, Martinez.

Pittsburg Canners, Inc., Pittsburg.
Point Edith Fisheries, Ltd., Port Chicago.
Richmond Fisheries, Inc., Kichmond.
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San Carlos Canning Company, Monterey.
San Xavier Fish Packing Company, Monterey.
Sea Pride Packing Corporation, Ltd., Monterey.
Union Fish Company (Barge Peralta), San Francisco.

SAN PEDRO DISTRICT

California Marine Curing & Packing Company, Terminal Island.

Certified Sea Foods Corporation, Newport Beach.
Coast Fishing Company, Wilmington.
Franco-Italian Packing Company, Inc., Terminal Island.

French Sardine Company, Inc., Terminal Island.

Italian Food Products Company, Inc., Long Beach.

Klampe & Martin, Terminal Island.

San Carlos Canning Company, Long Beach.
Sea Pride Packing Corporation, Ltd., Terminal Island.

Sea Pride Packing Corporation, Ltd., AVilmington.
Southern California Fish Corporation, Terminal Island.

Van Camp Sea Food Co., Inc., Terminal Island.

SAN DIEGO DISTRICT

American Fisheries Company, San Diego.
Point Loma Tuna Packers, Inc., Point Loma.

Westgate Sea Products Company, San Diego.

PRODUCTION OF SARDINE PLANTS

August 1, 1935, to March 31, 1936

District

Monterey and Northern California

San Pedro
San Diego

Totals

Deduct fish received for purposes other than canning

Received by canning plants

Sardines

received,
tons

258,344

138,333

10,489

407,166

169,629

237,537

Used for

canning,
tons

94,233

65,345
990

'160,568

Used for

meal and

oil, tons

164,035

72,387

9,499

245,921

Offal,

tons

47,154

32,674
495

80,323

1 The law requires that 13J^ cases of 1-lb. oval cans be canned from each ton of sardines received for canning, but in

figuring amount actually used in canning, a basis of 20 cases per ton is used.

District
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District
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SARDINE MEAL PRODUCTION BY MONTHS, SEASON 1935-36
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San Diego District

Tons of sardines received for canning
Tons of sardines received under permit for meal and oil.

Total tons of sardines received for all purposes

Cases of 1-lb. oval cans packed
Cases of other size cans packed
Other size cans reduced to equivalent cases of 1-lb. ovals-

Meal, tons

Oil, gallons

Season
1934-35

619

4,240

4,859

12,480

13,058
848

111,252

Season
1935-36

1,436

9,053

10,489

17,047

19,856

1,945

210,171

Increase

817

4,813

5,630

4,567
6,798

1,097

98,919

All Districts Combined (Shore Plants)

Tons of sardines received for canning
Tons of sardines received under permit for meal and oil-

Tons of sardines received for salting, pet food, etc

Total tons of sardines received for all purposes

Cases of 1-lb. oval cans packed
Cases of other size cans packed
Other size cans reduced to equivalent cases of 1-lb. ovals.

Meal, tons

Oil, gallons

Season
1934-35

138,109

342,339
298

480,746

1,486,343

381,929
390,279

77,651

16,870,565

Season
1935-36

237,537

168,922
707

407,166

1,936,154

1,205,342

1,280,761

59,904

13,200,692

Increase

99,428

*173,417
409

•73,580

449,811

823,413

890,482

*17,747

3,669,873

•Decrease.

SARDINE CATCH, CASE PACK, MEAL AND OIL PRODUCTION

For Sardine Packing Seasons

Sardine Catch, Tons

Season
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Other Size Cans Reduced to Equivalents of 1-Lb. Ovals, Cases

Season
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CASE PACK, MEAL AND OIL PRODUCTION FOR CALENDAR YEARS 1916-1935

Sardines, 1-Lb. Ovals, Cases

Year
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Fish Oil, Gallons

Year
















