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LETTER OF TRANSMITTAL

July 1, 1950

To His Excellency, Earl Warren
Governor of the State of California

Sacramento, California

Sir: AYe. the members of the Fish and Game Commission, respect-

fully submit the Forty-first Biennial Keport. coverinp- the period July 1,

1948, through June 30, 1950.

The report contains a resume of the activities of the Fish and Game

Commission; an account by the executive officer; and detailed reports

on the functions of the various bureaus by their respective chiefs. There

also are included complete fiscal statements and tabulations on fish and

game management.

Respectfully siibmitted,

California Fish and Game Commission

Harvey E. Hastain, President

IjEE F. Payne
Paul Denny
Edwin L. Carty

William J. Silva
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REPORT OF THE FISH AND GAME
COMMISSION

At the start of this biennium, the members of the California Fish

and Game Commission were :

Harvey E. Hastain. President Brawler

William J. Silva Modesto

Lee F. Payne Los Angeles
Paul Denny - Etna
Edwin L. Carty Oxnard

Following the expiration of their terms in office, the (lovernor

reappointed :

EdAvin L. Carty, on Jannary 21, 1941)

AYilliam J. Silva, on Febrnary 3, 1950

Mr. Silva was president for the period from January 15, 19-49, to

January 27, 1950, and was followed by Mr. Hastain on January 27, 1950.

At the close of the biennium. the membership of the commission was
as follows :

Harvey E. Hastain, President Term expires 1951

Lee F. Payne Term expires 1952

Paul Denny Term expires 1953

Edwin L. Carty Term expires 1955

AYilliam J. Silva Term expires 1956

E. L. Macaulay continued as executive officer of the commission

during the biennium.

LEGISLATION

The Legislature, dui-iug tiie 1!)49 session, made several cliauges in

the act granting regulatory powers to the commission (see Chapter 1045),

requiring that :

(1) two meetings must be held each year during Jainiary; at the

first meeting the commission sliall receive recommendations as to seasons,

bag and possession limits for the taking of all kinds of game and sport

fish; at the second meeting, the commission is to determine regulations,

and, within 10 days thei-eafter must make public announcement of orders

establishing such regulations for the ensuing seasons on fishing and

hunting. These meetings are to be held alternately in San Francisco and
Los Angeles;

(2) the commission hold scheduled open hearings in any area in

Avhich the taking of female deer has been proposed ;

(3) the commission hold scheduled open hearings in any area in

which the opening of a game refuge has been proposed ;

(4) all orders and regulations of the commission are to be com-

piled, printed and distributed, with copies to "be mailed to each district

attorney, county clerk, and ju.stice of the peace throughout the State."



10 KlSll AND (iA.ME COMMISSION

Til.- act was exleiuled for anotlier two-rear period.

AiiutliiM- art re(|nire(l tiiat, in lieu of i)ayiiieiit of annual taxes, the

.•onimissiuM must reimburse eounties. annually, an amount equal to the

taxes assessed a<rainst such property as purchased at the time the land is

acquired and used for public sliootin-' oi'ounds. (Chapter 1046, Stats.

TM!t..

Ill the fiitui-c. all huntint:' and fishin.u- licenses shall have attached

thereto the numi)ei- of shippinj>- tags, as permitted by the commission;

such tau's will permit the licensee to ship by common carrier only limited

quantities of fish or iiame.

The fee for a nonresident hiiiiiin^ license was increased to $25; the

fee for a nonresident deir la- to $10; 1 he fee for a noncitizen hunting

license to $.')(); the fee for a nonresident sport fishini;- license to $10; and

the fee for a noncitizen sport fishing license to $25.

Th«' use of pheasant license tags was re-established, with a fee of $1

for the same number of tags as the number of plicasants a huntei- might

legally p<issess.

I'robabl.v the most outslanding legislation was tlr> act establishing
"
Cooperative Hunting Areas." which should lead to more friendly

relationships between jtroperty owner, sjiortsmaii. and commission. The
owiK r supplii s t he land at no fee. the commission releases pheasants and

supervises and patrols each area, the sportsman has hunting privileges

at a fee not to exceed $2 per day.
Sr\cr;d chapters were added In the State Water Code all relating

to pollution and its correction. A State Watei- Pollution Control Board
and nine reudonal water conti'ol boards were created, members were

a|)poiiited by the Covernor, their ])owers ami duties defined, and other

state agiMicies coiH-eriKil with the beneficial uses of water were instructed

as to their parts in the over-all program.
This act pi-ovides the means for coordinating the actions of the

various state agenides and polilicrd subdivisions in the control of water

pollution, and for en 1'nrciip.i- coi-reet ion of conditions which are dangerous
to public health, recreation and the best interests of the State.

Another valuable and much needed act was that defining the offshore
Itoundarii's of the State, (dovei-nment Code, Chap. 65, Stats. 1949.)

veil 1)1 II I CONSERVATION BOARD PROJECTS

l«.\ ti lose of the bicniiium. the Wildlife ConserAation IJoai'd had
allocated over $S. 51)0.0(10 to ~'\ projects. The sni'vey of these projects
whi«'li follows is taken from

' "

( jilifornia 's h'ish and (iame Program"
(If'aOl.a report pr<qiared by Setli ( loi-don, consultant to the board.

SUMMARY 0\ APPROVtD PROJECTS
Kixh IIiiIi-Iht.v Mini Sliukini; I'rojcciK ( IS) $2,883,000
Wiiriiiwiiirr iinvl < MIht Kisli I'mji-i-ls ((!) l(;4,."iO(l

Flow .M;iiiili'niiiiri- mill Slrcniii I iii|ir<.vi'Miriil I'lujccis ( 11) 4."iO,0()(l

Scr<-<-ii iiimI I,iiiI<|it I'iujccIk llti 352.140
Sliili' •tiiiiu- I'linii l'ri>j<"ct« (4) 10(J.(K)0
OiIht rpliiiKl JJiuiK" projoc'tH (4) 44:'>,l."')(i

WdftTfnwl .\tiiiiiiK<')n<'n( ProjpctH (l)i 4.1T7..i70
• JfiiiTiil I'roji'clK it) . ()."(0()0

'irTotul ay ITOJer-is. $8,592,066
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FISH HATCHERY AND STOCKING PROJECTS

Name, Location and Sponsor
1. Black Rock Reariini Ponds: Inyo

County, near Indcix'iulciU'e ; Div.

of Fish and Game. I'roji'ct No. .>(>.

2. Cedar Creek Haichcnj : Mcndot ino

Co., near Cummings ; Div. of Fi.sli

and Game. Project No. 29.

3. Crystal Lake Hatchery ; Shasta Co.,
near Cassel ; Div. of Fish and
Game. Project No. 22.

4. Darrah Spriugs Hatchery; Shasta
Co., site tributary to N. Fork of

Battle Creelv ; Div. of Fish and
Game. Project No. 2'\.

~i. Deep Creek Stocking Trails (Little
Rear Creek and Mojave Canip-
ground) ; San P>do. Co., San Bdo.
Natl. Forest

;
Inhmd F. & (i. Cons.

Assn. Project No. 2.

("). E.rperimental Pond ('o)istruction :

state-wide; Div. of Fish and
Game. Project No. 66.

7. Fillmore Hatchery: Ventura Co.,

approx. one mile fnmi Fillmore;
Div. of Fish .ind Game. Project
No. 38.

8. Fish Springs I'cining Ponds: Inyn
Co., between Independence ;ind

Bifjpine on Hwy. oU.j ; Div. of Fish
and Game. Project No. 37.

n. Glenn-Colusa ITntchery : Glenn or
Colusa Co.

; Item '24~> from 1!)47-
48 Budget. Project No. 65.

10. Krrii I'irer Ifatchcrg : Kern Co.,
six miles north of Kcrnville ; Div.
of Fish and (iaini'. Project No. 33.

11. Moccasin Creek Ilatchery : Tuolumne
Co.. ne:ir junction of Hwys. 41>

and 120; Tuolumne Co. Fish and
Game Assn. Project No. 17.

12. Mojiirc Hatchery: San I'.do. Co..
near \'ictoi-ville

; Div. of Fish and
Game and Inland Fish and (Jame
Con.serv.-ition Assn. Project No. 39.

13. Moorehousc S/irings If afr-hery ; Tu-
lare Co., near S|iriui;\iiie. Div. of

Fisli and Ganif. I'rojrct Xo. ()4.

14. .1//. >Shf(sl(i Jfaffhery: Siskiyou Co..
near Mt. Shasta City; Div. of

Fish and Game. Project No. 21.

15. S'an Gabriel Hatchery: Los Angeles
Co., 2 miles north of Pico ; Div. of

Fish and Game. Project No. 40.

(Formerly listed as WhUti^r
Hatchery.)

Description
New housing facilities and plant improve-

ments. Operated in conjunction with
Mt. Whitney Hatchery. Est. produc-
tion 400,000 catchable trout.

lldqtrs. for coastal stream clearance and
improvement, also fish rescue opera-
tions. Incidental production may be
10.000 catchable trout and 750,000
fingerlings.

New plant, partly completed. Est. pro-
duction 72,000 lbs., 450,000 catchable,
75,000 fingerlings.

New hatchery plant. Est. production
120,000 lbs., 1,800,000 catchable. An
exceptional site for efficient operation.

Access trails for lish stocking purposes
only.

p]stal)lishing ex])erimental ponds for test

purposes.

New well and pump to permit plant to

operate during drought periods. Est.

production 90,000 lbs., 1,400,000 catch-

able.

New installation. Est. production 80,000
lbs., 1,000,000 catchable.

Project held in abeyance pending further

investigation and development at Dar-
rah Springs.

Expansion of former plant. Est. produc-
tion 40.000 lbs., 300,000 catchable,

50,000 fingerlings.

New plant. A suitable site, but involving
ditiicult engineering [iroblems. Est. pro-
duction SO.OdO lbs.. 1.000.000 catch-

able, 150.(»00 fingerlings.

New plant with exceptional growth of

trout itossible. Est. ultim.-ite iirodnc-

tion 120,000 lbs., 1,S00,00(I catcli.ihle.

New i)Iant. Est. product imi 20,000 lbs..

120.000 catchable.

Rehabilitation of entire i)lant. Est. pro-

duction .50.000 1I)S.. S(M».000 (.•iteh.ible,

2,500,000 fingerlings.

New installation. Est. production 90,000

lbs., 1.400,000 catchable. Size of devel-

opment will deix'ud upon progress

made at Mojave Hatchery.
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riSU HATCHERY AND STOCKING PROJECTS—Continued

S'amc, Location and Sponsor Description

H; S„n .h,.,u>i,n Ihitrlirr,,: Fn-sii.. ("o., X-w plant: .'xc-elJ.'iU site. Est. i.in.liK-

(Inwnstn'Jim fr-.m Kri:mt Dam: li"" C.O.OOd lbs.. !K)0,000 c-atchal.lc.

SiMTlsnK'n's ("uniK-il «.f (".•iitral 120,(100 lingerliii!,'s.

<".il. aiKl l»iv. of Fisli aiul Camr.

rr.>j»-«t No. lit.

17 T'lho,- llntrluru: I'iacrr Co.. oiH' Cunsoli.lat iou of Tallaf with Talior

, nil. • north of Tall..." City ; Div. of I I.iI.Iht.v and oxpansioii of prcs^-iit

Fi>^h •MKMJani.' rroj.'cl Xo. 2.'>. iil.int. When completed e.st. prodiu-
li.ni 7.".,(l(M) ll)s., 800.000 fatchal)le,

200.000 tinucrlinf^s.

is I,lie h'iro lliilrhrri/ : 'Puiare Co.. Xcw iii.stallation. Est. production 40,000

in'.'tr Camp Wislion : Siiortsmcii's ll)s., 000,000 catchable.

Council of Central Cal. and Div.

..f Fi.'^li and (;ame. I'roject No. IS.

I'l Willoir Creek JliHrherif: La.ssen Troposed new plant. E.st. i)rodiiction

Co.. m.rth and east of Sn.^.-inville; 70,000 lbs.. 1.(»(X).000 catchable. 1 .-

I»iv. of Fi.sh and (Jaine. Troject .j(M),000 finjcerlings.

.No. •'s.

WARMWATER AND OTHER FISH PROJECTS

S'amf, Location an,I Sponsor Description

1. Coinhilhi \ nihil I'lihlii- Fishiin/ Three or four warmwater fishing ponds

\rriis: Riverside Co.. ne:ir Cities or lakes in natural basins or eroded

of Indio. Coiiclii'lla. .Mecca and ai'eas. Sites made available without

TInTin.il :
Coachella Valley Wild cost to St.il e.

(;anie l'ro|.agation Club. I'roject

No. 74.

2. I.iiiil'i l.iihr Pnhlir Fishinf/ Ann: Drilling well to restore water to dry
San Difgo Co.. east of L.-ikeside :

lake bed; also deepening lake, approx.
I>iv. of Fish and Came .-it recpiest 1 ."> acres in area.

of Co. Depts. of I'ublic Works and

Iti'i-real ion. I'roject X". 77.

.".. liitiiiir l.iil;r I'lihlir l-'isliinf/ Ann: De\-el<ipmeiit of warmwater fishing lake

Imperial Co.. ne.-ir Calipatria, on b.\' constr. of jn-oper dike and deepening

propert.N .•ilrcady owned by Div. of to provide approx. 275-acre lake on

Fisli ami tJaini'; Imperial Co. X'. side Alamo r{i\er.

Fish and (I.'itm- .\ssn. I'rojfct

No. 72.

4. N'Mi Anioilio Cnik I'lihlic h'ixhiiui <'ii;iiion of .i warmwater fishing lake

Arm: Santa Harbara Co.. in the li.\ cunsir. of a dam in San Antonio

Camp Cooke ,Mililai-\ Ueser\a- Creek CauNon. (Originally submitted

lion; Santa .Maria X'aljey Sports- .as a waterfowl project.)
man's Ahkii. Project .Xo. sd.

."i. Sitn Dirf/o h'ivrr lirrcloiniKii I I'm- De\-elopment of w.armwater fishing ponds
pram: San Dieno Co.; San Diego in former sand and gravel pits along
(To. Federated Sjiorlsini ii. I'roj- river bed.

pot No. 'il.

'/>. Shiintn Rivrr Fixli ('nuiiHii'i limn: ("onstr. of connling dam for salmon and
SiKkiyou Co.. m-ar jumiion of sleelhead. to replace present i)Oorly
Sliastii and Kl.'iniatb KiviMs ; !»i\. located d:im six miles upstream; also
of |'i>-li and <!am«'. I'tojcci X'n. '11. at tind.int s cottage.
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FLOW MAINTENANCE AND STREAM IMPROVEMENT PROJECTS

S.

10.

11.

12.

r.i.

14.

Name, Location and Sponsor
Ciystal Lake Level Muintenunce :

Los Angeles Co., Angeles Natl.

Forest, Upper San Gabriel Can-
yon ; Messrs. W. P. Bryan and
Lupi Saldana and U. S. Forest
Service. Project No. 73.

Deep Creek t^tream Improvement
(Holcomh Creek Dam) : San Bdo.
Co.. San Bdo. Xatl. Forest; In-

land Fish and Game Conservation
Assn. Project Xo. 2.

Dry Lake Level Maintenance ; San
Bdo. Co., San Bdo. Natl. Forest:
U. S. Forest Service and Div. of

Fish and Game. Project No. 82.

LI Dorado Floiv Maini. Dams; EI
Doi-ado and Alpine Cos., El Dor-
ado Natl. Forest ; Mt. Ralston
Fish Planting Club. Project No. 1.

Einignntt Basin Flow Maint. D'un
and Stream Imp. Program ; Alpine,
Calaveras and Tuolumne Cos.,
Stanislaus Natl. Forest; U. S.

Forest Service. Project No. 16.

dranite Creek Floir Mainf. Dams;
Madera Co., Sierra Natl. Forest ;

Div. of Fish and Game. Projpct
No. 41-1.

]farsh Lake Level Maint.; Inyo Co. ;

Div. of l''ish and (Janie. Project
No. 41-2.

Mendocino Xatl. Forest Stream
Impr. and Flow Maint. Program;
Colusa and Gh'nn Cos. ; I*. S. For-
est Service and Senator Louis G.
Sutton. Project No. 12.

Pine Creek Flow Maint. Dam ; Las-
sen Co., Lassen Natl. Forest ; I)n .

of I'"'ish and Game. Project No. 4.

Sacramento River Weir (rough tish

barrier) ; Shasta Co., on Sacra-
mento River above Shasta Lalve ;

Div. of Fish and Game. Project
Xo. (IT.

»SV'/( Hernacdino Sutiunal Forest
Stream Imp. ; San Bdo. and Kiver-
.side Cos. ; Div. of Fish and Game,
F. S. Forest Service and Inbind
Council nf Cons. Clubs. Project
No. 81.

Sim Diego County Flow Maint. Dam
I'rogram ; San Diego Co. ; San Di-

ego Co. Federated Sportsmen. Pro-

ject No. r)8.

Se</uoia Xatl. Forest Flow Maint.
Program; Tulare and Kern Cos.;
TJ. S. Fdiest Service. Project No.
51.

T'llioc Xatl. Forest Flow Maint. and
Imp. Program; Nevada, Placer
and El Dorado Cos. ; U. S. Forest
Service. Project No. 49.

Description
I'urchase of pipe to collect water now

wasted, to maintain proper lake level

and provide more pul)lic fishing. Foi-est

Service to install i»ipe.

L)ani for reservoir of approx. six surface
acres to furnish a continuous flow of

water to Ilolcoinli Creek, now intermit-

tent.

Sealing lake iiottom with lientunite to

eliminate seepage losses, and increasing
height and providing adecpiate spillway
for existing dam.

Constr. of dams on some 4(5 high moun-
tain lakes to maintain stream flow and
fish life during annual dry periods.

I)ams on 18 lakes, and on Summit and
Airohi Creeks and the S. Fork of the
Mokelumne to maintain stream flow
and fish life during annual dry periods.

Dams on Lillian, Kainliow. Kul licrfui-d.

McClure and Lower Jackass I^akes to

maintain stream flow and fisli life dur-

ing annual dry periods.
Dam to restore this heavily lished lake to

its original area of four acres.

Kxiierimental plantings, particularly on

Thomes, Grindstone and Big and Little

Stony Creeks, to re-establish stream-

side cover destroyed l)y se\'ere floods

during winter of VXM-'.'tH.

Dam, complete with fish ladder t(» permit
Eagh? Lake trout to migrate to spawn-
ing areas.

Dam to prevent passage of rougii tisli

from Shasta Lake upstream, ecpiipped
with fish ladder suitable for trout and

liolding tank to permit segregation of

rough fish.

General stream improvement and ilow

maintenance pi-ogram on 14 s('|)aiMte

streams.

Dams to maintain stream flow and fish

life during annual dry periodic on 10

streams throughout county, totaling

api»rox. 02 miles.

Dams on ID streams wiiiiin fuiTsI to

maintain stream flow and fisli life dur-

ing annual dry periods. Projeit re-

(juires fnrther detailed study.

Dams to control lake levels ami maintain

stream flow anil tish life during annual

dry periods. IncUub-s rp|)er Tnickee

River improvement.
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FISH SCREEN AND LADDER PROJECTS

Siimt-, Location and Sponsor
1. liiiitlr Crvvk Svrevn ; Shasta Co.

sidi- of Hattio Crei'k : I)iv. of Fish
aixl (lainc. I'rojcct No. 44-'.l.

_'. IS'iiintl tniil Siiiilli Ihiiii Fixh Lud-

ilir: Siski\oii Co., on S. Fork of

SjiImk'ii Hixcr: l>iv. of Fisli :iii(l

<;;iiii<-. I'rojcct .\o. 44-;>.

.'{. It mill li'aiiih Falls Fisli Ladder:

Triiiily Co.. on inaiii Trinity
({ixcr; IHv. of Fish and (ianic.

rrojcci No. 44-L'.

4. I 11 Ill/on Crrrl,- Finli Ladder: Trinity
• 'o.. fonr miles upstream from

junction of Cjinyoii Creek and

Trinity Itiver; 'I'rinity Co. Sporfs-
meii. Project .\ci. tiij.

•"». Ciiitral lliiidiiuartcrs fur Stream
I iiifH ureiiiriil : Sacramento Co., at

Cenlr.il V.illeys Il.ilcin-ry. Elk

tirove; I»i\-. of Fisii and (Jaine.

Troject No. 4li.

<i. Ihifiiiei re I'niiil Fish [.adders : Vnha
Co.. iit junction of I »ry Creek .'ind

Yiiha Hiver; I>i\. of Fisii .mil

Cjinie. I'rojcct .No. .'!.

7. hiir Creel,- Falls Fish l.ailder: one
mile ujistream from I'utato I'atch

Camp Ci-oiinds, 'l'eh;im:i Co.; .Vs-

Nuciaied Sporlsiueii uf California.

Project .No. «».

^ /*<<;• Creek Finh Screens: Tehama
' >>., three inili'M NK. of Vina

; Div.
"f Fish and (Same. I'l-ojcci No.
I I ."..

!•. (ilinii-Culiisa Canal Screens: Cli'iin

Co., Sacramento Itiver and Stony
CriM'k ; l»iv. of I'jsli mid Came.
I'ro.ii'ci N.». 4.''..

Hi. Uindula Fi»h Ladder: Fresno Co..
oiif mill* NK. -of Mendoia ; hiv. of

Fifli iiikI Clime. Project .No. 44-7.

11. \hiird Fixli Srreeti and Ladders:
.Merei-il <*o.. ill viritiily of Snelliuc,
lllHillt l.'i iiiJIeH K. of Merced ; |>iv.

of Finh llinl (Jlime, Project N(i.

4i(l

12. Sail Sluuf/h Fmh Ladder: .Mereed
<*«>.. llvi- inih'K K. of Los Itan.is;
iMv. of Finh and Came. Project
No. 4 IN.

I.'t. Snuyrr't Itur Aiirilinri/ Ham; Sisk-

iyou Co.. oil \. Fork of Salmon
KiviT : IHv. of FihIi and Came.
ProjiTl No. «Kt.

14. Sutler Itiillr FtMhuiiy : liiille Co.,
F«'iilluT I{iv«T. .'( iiiileH K. of (irifl

ley; IHv. of Finh mid <lHme. Proj
••<•! No. 4.%.

Description

Screening irrigation ditch intake about i

mile behjw Coleman Fed. Hatchery U>

safeguard young salmon and steelhead

on way to ocean.

Rejilaeement of present inadequate,

jioorly located ladder.

Creation of fish ladder by blasting pools
out of the bedrocks in the more difficult

rapids.

Keidaceineut of unsatisfactory wooden
ladder with better located ladder and
larger steps.

Prefabricated building to serve as equip-
ment warehouse and to house machine
shop for constr. of minor installations

and repairs.

Constr. of two lishways at opposite ends
of 750' Ig. Daguerre I*t. Dam, which
now blocks salmon from about 90% of
their spawning grounds.

L.iilder approx. 2.j' high to permit salmon
to ascend to spawning grounds.

Three screens and by-passes on irrigation
ditches.

.Mechanical screens to i)revent heavy an-
nual losses of young salmon. Ditch at
ma.\. carries over 'l.'lUi) c. f. s. Present
rack will illy unsatisfactory.

Fish ladder over dam at Mendota Pool on
San Joaipiin River.

I'lHir lisji laddei-s and one screen on Aler-
c<'d River.

Fish ladder from San .Toa(piin River into
.Miller-Lii.x Caiijil to divert fish around
dried u|i seciicii nf main stream
ehaniu'l.

I're.sent fi.sh ladder at Sawyer's Bar Dam
unsatisfactory. Au.xiliary dam to raise
water level in pool below existing
sirneiiirc to allow fish to ascend.

To replace iire.sent inade(iuate fishway
which is res]ionsible for heavy salmon
loKMeH.
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GAME FARM PROJECTS

Name, Location and Sponsor

Brauley Game Farm : Imperial Co..

Div. of Fish and Game. Item 245,

]!)4T-4S Budget. Project No. 519-

10.

Chico Game Farm: Butte Co.; Div.

of Fish and Game, Item 245, 1!)47-

48 Budget. Project Xo. 510-7.

Marysi-iUe Game Farm ; Yuba Co. ;

Div. of Fish and Game, Item 245,

1047-4S Budget. Project Xo. 519-8.

Porterville Game Farm : Tulare Co. ;

Div. of Fish and Game, Item 245.

T.147-48 Budget. Project Xn. 51'.i 9.

Description

To expand game propagation facilities

and improve housing.

To expand game propagation facilities

and improve housing.

To expand game propagation facilities

and improve housing.

To expand game propagation facilities

and improve housing.

OTHER UPLAND GAME PROJECTS

Name, Location and Sponsor
1. Coast Counties Quail Hahiiat Im-

prorrment : Central Coast Cos.;
I»i\. i)f Fish and Game. Project
Xo. 549.

2. Desert Quail Development : desert

region of Southern California ;

Div. of Fisli and Game and Inland
Fish and (Jame Assn. Project X'o.

50.3.

3. Quail TTdhitnt Development : all <>f

California S. of I'. S. Hwy. 40.

with major emphasis S. of the Te-

hachapi ; Div. of Fish and Game.
Pro'ect Xo. 554.

4. Doyle ~SVinter Range ; SE. corner of

Lassen Co.; Div. of Fish and
Game. Project X"o. 515.

Description

Provide watering jilaces and other habitat

improvements.

Provide watering places and other haliitat

improvements.

Providing watering places and improved
habitat for quail and other game in re-

gions with insufficient water and cover

to maintain a game supply.

Construction of residence, garage ami

shop, fencing, etc.

WATERFOWL PROJECTS

Name, Location and Sponsor
1. Butte Sink Waterfou-1 Myf. Area .-

Colusa Co., in Lower Butte Basin,
i)ordered on the E. by Butte Creek
and extending westward toward
Sacramento River; staff of Board
and Div. of Fish and Game. (Alt.

to Upper Butte Creek. Project X'o.

507.)

2. Delta Watrrfoul Myt. Area: Solano
Co., on the eastern side of Grizzly
Island, along Suisun Bay ; staff

of Board and Div. of Fish and
Game. Project X^o. 550.

3. Honey Lake Waterfowl Myt. Arra:
SE. Lassen Co.; Div. of Fisli and
Game. Project X'o. 523.

4. Imperial Valley Waterfoivl Myt.
Area: Imperial Co., near Salton
Sea ; Div. of Fish .ind Gniuf. Proj-
ect Xo. .536.

Description

One of seven key waterfowl luanagement
project.s to provide feeding grounds,

resting areas, and public shooting. Ap-
prox. .3,578 acres, plus possible 1.000

acres addl. (Orig. T'pper Butte i)roj-

ect consisted of 5,700 acres located

fartlitr north.)

(file of seven key watei'fowl management
units to provide feeding, resting, and

public shooting grounds. Approx. 8,000
acres.

Construction of ponds, canals, control

structures, etc.

One of seven key waterfowl management
units to provide feeding, resting, and

public shooting grounds.
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WATERFOWL PROJECTS—Continued

Name, Location and Sponsor
."i. I.mil) liiiltr Crrrk Watcrfoul Mflt.

Ann: Hiitto Co., X. of Marysville
Unites ; stsiflf of Board and Div. of

l-'isli and (ianic. Trojcft No. 548.

<i. I.iitrrr Snii Jonriiiiii Wntcrfoicl Mfft.

Alia: Mcn-iMJ Co.; staff of Board
and I>i\-. of Fisli ;niil (J.iiiic. rioj-
(( t No. ."(UCi.

7 Miiilclinr riniiis M'ntrrfoirl Mc/i.

\nn : I.asstMi Co.; I>iv. of Fish

:inil Cianic. l'roj«'<'t Xo. •"•!!_'.

"^. Miiiliiii W'iiftifoirl Mf/t. Area: Ma-
dera Co.. in the San Joaciuiu Hivt'r

V.ilj.'v : staff of Board and Div. of

Fish ;iiid Cam*'. I'rojeet X'o. .".32.

It. / /)/(( ; .'^(M( J '1111/11111 W'nterfoirl !/,»//.

Ann: Kern Co.: Staff of lioard

:iiid l>i\. of I'-isii and (lanie. Proj-
I'cl .\n. ."."p 1 .

Description

One of seven key waterfowl management
units. Expansion of present Gray
I>o(lge Refuge. 4.020 acres in area

originally proposed.

One of seven key waterfowl management
units. Expansion of Present Los Banos
Hffuge. (i.GTS acres to be purchased
on San Luis Island (alternate to

original area of 5,660 acres).

]'](iuipm('nt, construction of ponds, roads,
etc.

One of seven key waterfowl management
units to provide feeding, resting, and

luihlic shooting grounds. Ai)prox. 5,120
acres.

One of seven key waterfowl management
units. Tu|)iuan Elk Refuge plus 4.060
acres of adjacent lands.

GENERAL PROJECTS

Name, Location and Sponsor
1. \ii}iliiiii lliiii;/<ir: Sacramento Co.,

at thi- S;icranieiilo .Municipal Air-

port ; I>i\-. uf l-'ish and Came.
Proji-ci X(i. KKIS.

J. Ciiilnil I .iiliiinitiirii iiinl S In I ist inil

llnililiii!/ : .\l:niii-<l;i ('ci.. P.crio'ley ;

I>iv. of I'"isli .111(1 (I.iiiic. Projccl
No. KMIL

'. Ililln Fish nnil (Innir ( >iicrnl inn x

tins- : <'iinlra t'osia ( 'n., near S.

< nd of .\nlio(Ji I'.ridge. fi>ur miles
Iv of .\iiliiiih; I»i\. (if I-'ish .ind

<;aiiie. Project .\(., 1(11(1.

I. ."*'. II II nihnhit l!ni/ I'nlilir l\'irnn-

linnnl \ nn : Ihinihiddl ('(>.. ap-

pro\. 5 miles SW. of lOnrek.i ; I>i\.

of |'"ish and (Jame .'iiid .Ndrlhern

Ilninliojdt I'ish and Came ('liili.

I'rojeet X... ](I(»C,.

Description
('oiistr. of ()()' X Sty hangar for two l>iv.

of Fisii and (Jame planes, complete
with woiksiiop and storage space.

T'.uildiug to house statistical dei)artment.
now unsatisfactorily located on Ter-
niiiial Island, .and to furnish labiu-atory
for all rese,ii-ch workers of the Div. of

I*"isli .-ind (!ame.

Const ruction of centrally located field op-
er.ations base for Bureaus of Marine
l''ish(>ries, Fish (\)nservation. and I'a-

li-ol, including 40' x (iO' Av.arehouse and
net workshop. 40' x 40' net rack and
licrlliing facilities,

.\c(|uisil ion of aitprox. 7(>0 to 000 acres
of land along the hay for recreational

purposes. iiarticnl;nl,\ sni-f lishing .ind

walei-fowl siioot ing.



REPORT OF THE EXECUTIVE OFFICER
The Fish and (iaiue Commission requested tlie Department of

Finance, throug-h its administrative analyst staff, to make an adminis-
trative survey of the Division of Fisli and (4ame, ^vith a view toward

reorji-anizing tlie division. Follo\vin<i- submission of this report of survey
the executive officer held many conferences with representatives of the
U. S. Forest Service, the V. 8. Fish and Wihllifc Sei-vice. and the Stat(>

Division of Forestry, all of whose activities are similar to our own, to

determine the best plan for an administrative reor<ianization of the

Division of Fish and Game.
The recommended plan of the executive otficcr and the bui-cau chiefs,

wliich was submitted to and accepted by the connnission on .lunc 27,

1950, at Shasta Springs, California, is cjuoted herewith :

RECOMMENDED PLAN FOR ADMINISTRATIVE
REORGANIZATION OF THE DIVISION

OF FISH AND GAME
The last reorganization of tlie Fish and (iame Division activities

took place in 1926. and the following comments published in the quarterly
magazine for January of that year are interesting:

COMMISSION'S WORK REORGANIZED
The woik of (•((ii.scrviii};- the tish .-iiul k:ii'i*^ re.sources of ( '.ilifoi-iiin i.s a f^rejit

uiulfi-takiiii; and the numerous (mmiiIovcc.^ of the cnininission must work toj^etlicr if

real accoiniilisliinent.s are to he attained. Just as tlie eflicient adniinistiation of any
larjjp coriioration is dei)endent upon a selected firouji of department iieads uixm whom
responsibility is fixed, so in the work of the Fish and (lame Commission similar

departmental orjianization has iiecomc necessary. In fulfillment of tlie promise lo

sive conservation work a tl!oroUf,'lil.\ husinesslike administi-ation. the work of the

commission is to he accomplisiied tluoujih certain departments and l)ureaus. The
main departments will he Administration. Patrol, Fishcultwre, Ladih'rs and Screens,
and Commercial Fisheries. I.iess impfn-tant hranclu's of the work will lie designated
as the Bureaus of Account.s, P]diication and Research. Publicity, aiul (I.ime I^'arms.

At the time of this 1926 reorganization the dixision had appro.xi-

mately 200 employees with an annual budget siiiihtjy in excess of $S()0.-

000. Approximately one-fpiarter nnllion hunting licenses were sold in

that year and slightl\' less than oiic-(|iiarter million angling licenses. At

the present time the division has over 700 employees with an annual

budget of $5,500,000, not including Wildlife Conservation IJoard a|)|)ro-

]U'iations. The sale of limiting lic(>nses has increased to a])i)ro.\iiiiately

onedialf million, Avhile angling license sales have almost reached the

million mark. It is apparent that the system which was satisfactory
20-odd years ago cannot liaiidh' the ti-ciiicndons incrcjisc in the work

load today.
The executive otificer and the hniH'au chiefs hiu'c Ik'M many con-

ferences and have reached the conclusion, altci- discussions with repre-

sentatives from the U. S. Forest Service, the State Division of Forestry,
and the T". S. Fish and Wildlife Service, whose activities more or less

corresi)ond to our own. that a line and statf organizational setup, with

regional offices, will best suit our requirements.

(17)
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I. FUNCTIONS OF THE DIVISION OF FISH AND GAME
Till' \\(Pi'l< of the IMvision of Fish ;ni(l Oanio falls into scxoral major functimis :

A. Assisiancc in fminulai icm ami apiilicat ion of lisli and uaiiic jiolicies.

r.. I-"isli ami ;:anii' nianaLicinrni anil liahital (Minlrol.

< '. Law cnforci'Mirhl .

I). I'ro]ia^'ation of lisli and game.
E. Fish and gamo rpsearch.

F. Conservation education and pnlilif information.
<;. TJeense sales.

II. I'iscal. l)udgetary and ])<'i-sonm'l coiilrols.

II. DEFICIENCIES IN THE PRESENT ORGANIZATION
Several deficieneies in the pre.«ient organization of the Division of Fish and Game

hinder tin- efficient accomiilishmcnt of the above functions. These can be listed as:
A. An important shortcoming in the jiresent organization is the fact that the

chiefs and intermediate staffs of the present bureaus have a dual capacity ; policy
making and interpretation, and the problem of actually administering this policy in

tile field. Most modern organizations of ilic size and complexity of the Division of

Fish and (Jame sejiarate the functions of jiolicy l(\a(lcrshi|) and interpretation under
one category which is generally designated as staff, and the administrative responsi-
bilities generall\- known as line authority. It is felt that an over-all organization
within the division of the line and staff ty])e would go a long way toward overcoming
this deficiency in our present organization.

1?. A second majoi' deficiency in the lu'csent organization is the lack of coordi-
nation atnong the lield personiK-l of the present bureaus. In general, coordination
among the functions of the i)reseul Imicaus is fairly satisfactoi-y at the bureau chief
level where constant contacts are made among the various chiefs in the San Francisco
office. At the field level, however, there is in various areas of the' State a lack of under-
standing of the problems that arise from the functions of the present btireaus. In

many cases staff ami operating members of one bureau are fully aware of commission
policii's and commission aims with respect to handling certain fish and game manage-
ment matters, whereas the personnel of another bureaii lack such understanding, and
the resulting confusion, as far as staienienls to tlie luiiilic are concerned, puts the whole
division in a poor position. 'Phis is perli.ips the greatest <leficieucy in our ]iresent
organization. l-;stablishinent of regional ollices in which middle Iev<'l i)ersoniu'l could
h:i\e daily cont.icl :ind regioii.-il direction would aid materially in such cooidination
and should be considei-ed as a tii-sl steji in any reorganization plan.

('. The public is nn.'ihb' to obi.iin int'orination or a clear .statement of commission
policy and actixilies on the local level. I^stablished commission policy Jimi activities
shonlil be readily axailable to the iiulilic locally.

D. .M.'iny of the .•idministr.al i\c ilillicnlt ies of the Division of Fish and Game
result from the organizational .set-up in S.icramento, both between the division and
(be Department of .Natural Uesources, and between the division and tiie other agencies
of Slate (iovernmeiit through the department. Fiscal control and the processing of

personnel and other documents .Mre unduly complicated ami slow. Ui'org.-inization of
the Division of Fish .and (Jame .-iIoim' will not collect these shortcomings. It is, how-
ever, suggested that within the division itself many administrative i»rocedures be
Klan<lar(lized ami pl;iced on a regional b.isis.

MI. PROPOSALS FOR AN IMPROVED ORGANIZATION
It is proposed Ih.'ii (he Division of Fish and Cime be modified into a line and

slafT lypi' of organiz.-ition toi;ether with the establishment of regional olhces.

A. Ri'Kiotit

It is siiggi'ste.l t|i:il the Stale be divided into II administrative regions with
lieiHhpiiirters as follows:

'• K'lreka VI. .Modesto
n. Kedding VII. Monterey
"•• •'''•" YIII. Fresno

"

IV. Sacrameiilo IX. Bishop
V, San Francis.!. X. Los Angeles

.XL Sail Diego
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The basis for determining these regions is a dual one—taking care of the fuiu-

tions of the division as listed in Section I above, and of being of service to the public
The plan takes into consideration natural fish and game habitat zones, routes of travel

and conveniently spaced population centers that may serve as headquarters for regional
administrative offices. These offices must of necessity be of such size and nature that

they will serve adequately all executive, stafif and administrative personnel necessary
to the proper functioning of each region.

The division already maintains at least a small installation at each of the regional

headquarters proposed except for Modesto. Additional quarters would be needed at

some but not all of these points.
The proposed regions would not be so large as to make proper administration

difficult. The regional staff would be able to visit all installations frequently mid
maintain clo.se touch with all personnel. Adequate administration would l)e possible

along the entire coast, justified by the importance of the ocean fisheries.

Aside from the division's administrative needs, one of the i)rinciii:il functions of

the regional offices will be to serve as centers of information for the i)uiilic. and for

that reason alone they should be situated strategically and n(»t too few in numlier. The
U. S. Forest Service is responsible for the administration of about one-fourth the

land area of California, and has an organization similar to the one proposed herein.

This agency has found it necessary to divide its work among is forest sui>er-

visors. The State contains 11 highway districts and several other state agencies
have districted the State on about the same basis for administrative purposes.

Creation of any lesser number of regions would result in such large adminis-
trative units that it would be necessary to subdivide the regions and establish branch
offices with subordinate staffs. This would be cumliersome and expensive, and would
add one more link in the administrative chain.

B. Suggested Organization
The over-all pattern suggested for the reorganization of the division is a line

and staff organization wherein the various functions listed under Section I are admin-
istered as a result of staff advice and leadership through the various regions listed in

Section I IIA.
This organization is roughly the same type as that used in the l". S. Forest

Service, the U. S. Fish and Wildlife Service, the Michigan l>epartnient of Conserva-

tion, the Pennsylvania Department of Game, and Washington Dejiartment of Cnin'.

It has been adapted from these various plans to fit California comlitions.

The California plan as herein presented involves a state administrative set-up
which has as its head a Chief of the Division of Fish and (Jame, aided l)y assistant

chiefs who will aid him in matters of policy as it affects various subheadings of his

over-all responsibilities. These assistant chiefs of the Division of Fish and (Jame are :

Assistant Chief. Game
Assistant Chief. Wildlife Protection

Assistant Chief. Inland Fisheries

Assistant Chief in charge of administrative matters including finance and
fiscal matters, budgets and accounts, personnel niattcrs, liccnsr distribu-

tion

Assistant Chief. Marine Fisheries

Also responsible to the Chief of the Division of Fish and Game would be a

Supervisor of Conservation Education who wfuild act as a staff advisor.

Responsible to the Chief of the Division of Fish and Game would lie tin- 11

regional managers who would be in charge of the execution of all functions in their

regions. Each would be organized according to the rough pattern of the oxer-all state

organization. In other words, attached to each regional manager would he staff

assistants for game, inland fish, marine fish, law enforcement, and fis( al and |>ersonnel

matters as needed in each region. In some regions more than one funrtion might be

handled by a single staff assistant.

Such functional emidoyees as wardens, trajipers. game farm iiersoimel. fish

hatchery personnel, upland game management crews, stream improvement crews, etc.,

as would be necessary to fulfill the action or line functions un<lertaken by the division

in each region would be responsible to the regional manager of the respective region.

The staff of the regional manager would aid him in matters of |ioli(\ ;nid b-.-idersliip

in carrying out the several functions within his region.
Research direction, being state-wide in its nature, wouhl be carried on as a

function of the .«tate level staff. Assistance in carryini: on research would be given l)y

the regions as necessary.
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C. Regional Managers
Tlif wlinlc success of tilt' su};};<'>^l'''l pl.ni liiiiK<'s uixm tlic calilicr of the men

sflcctcd as r(>};ion:il iii:niaK<'i's. Tlic major cliaiiire ln-ouii^ht about h.v the adoption of

tlio line and staff or^'ani'/.ation would lie the dcctMitralization of the work of the division

and the dele;ration of responsihilitv In I lie re;cional manager for the work of the divi-

sion in eat li area. The selection of these re>;ional mana};ers and the size of the areas

they are called ujion to atlniinister thus liecome the major factors that will determine
the success or failure of the new r>i-;;auizatiou.

The followin;; are the main iirinciples u^)ou which the rcfjional managers should

he selected :

1. The liest opiHirt unit V for tindinj,^ suitable men is amoufi thi' 7(10 em])loyees of

Fish and (iaine.

L'. The examination foi- these positions should be oiieii on a comiiet it ive i)asis to

all men with a reasonable amount of exiierience. maturity and i)revious re-

sponsibilil \ . including; men from outside the di\ision who can (pialify.

.".. Salaries sbould be ,ib(]\r I bose now jiaid to any of the men to be uudei' the

le^iioiial maMaii:er's sui)er\isiou.

4. The (pialitications and knowle<l;;e reipiired should fjive a fair opportunity for

men from all of the fields of law enforcement, manasenient, research and
administration.

D. Statements of Commission Policies

No decent rali/.ed oi'^auizat loll can fund ion jiroperly without established jxilicies

for Kiii<liiii<'<'. Without them the .several regions mifiht he administered (piite differently,

ri'siillintr in uiie\eu service to the iiid>lic and ine(|uities to the personnel, as well as

slior-t<-omin;,'s in wild lifi- maua^cnuiii .

Thei-e is at present a lack of written commission policies on various phases of

lisli and ;;ame manax''ment, accompanied by a poor distribution to men in the field of

such policies that do exist. Such lack of written policies has resulted in employees
making' iiKlividii.al intei-pretati<nis on fish and game matters that are quite often at

a v.iri.iiice with sound procedures both as far as the wild life itself is concerned and
as far as the public is <-oiiceriied. Such tirm policies should be adopted by the com-
mission dealiii;; with each of the major sjiecies of fish and KJmie as well as their major
iiiaiiaKeiiieiil iirohlems. Such policies should not be considered as fixed and unchanging.
hut should be i-eg;irded as liviiiK iKtlicie.'- subject to continn.il i-e\ ision by the commission
upon recommendation of the staff and tin' public.

With the lype of organization sncb .is oiillineil herein, dissemination of policies
lo all personnel would be .-i simple matter. These policies would be made known to the

piM»p|e of the entire Stale b\ I be regional iier.sonnel uniformly ;iiid without delay or
distort ion.

E. The Need for an In-Seriice Training Program
III ordi-r lo implemeiil the oi-ganiy.at ion.il plan presented herein and to insure its

KUCceKK, it is recoiiiineiMh'd ili:ii ibe ili\ isioii institute an in-service training iirograin.
Almost as important as the necessity for ii'organiz.il ion <if the divisi(m is the need for
various personnel of ihe division to he informed on all tish and game mattei's since

virluall.\ exery employee of Ihe division is c.illeil upon at some tiin • .•inolher to

expliiili the work of the division as a \\bo|e ,,r be m.i.v be calleil upon to e\|)lain Ihe
work of olhi'r members of the division, work witli wliicb be li;is no pailiciilar c<uitact
in the ordiiiai'N course of his dulies.

.\ wi'll planiieil, permaneni in-service Irainin- pio-rain coiibl do as mm h to put
Ihe Kivisjoii of Fish and <;ame and the Fish and Came Commission in a better position
to perform their seivices as wouhl any reiu-giinizal ion that mighl bi' devised. It is

HUKKesti'd. Iherefore. Iliat some plan, such as the following iirogr.-mi be .idopted. Five
iii-Ncrvice training oMjcer positions should be set up as follows (one of tjiese positions
is alreadv in I lie Inidgel i :

I. I,aw enfor«'eiiie|it ilist rilcl iroi.

II. AdiiiiiiisI ralive, liscal and personnel ni.iiiers.

• I. (f)iiiie tiiiiiiagemeni .

4. Inland tislieries iiiiinagement.
."(. .Marine fisheries inainigemenl.

These in-service training ollicers should be altached lo the a.ssistant chiefs in
<h.irge of each of these finictloiis and should in addition act together as a body, as
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;in in-.servict' training: faculty to indoctrinate tln)rouj;hl.v all iicrsonnd of tiic ilivisiuii.

and to conduct periodic schools for all permanent employees on a i)lanned, rotating'
hasis. It should be the responsibility of the in-service training staff to prepare manuals
of procedure and policy.

Corollary to the general need for an in-service i)roj;rain as oui lined aliove is the
need for periodic inspections of field functions by state level staff as well as the need
for periodic, planned regional meetings of regional staffs at which state level staff

should be in attendance and take part in the i)rogram.
As soon as a determination is made by the commission of the number of regional

districts which would lie most suifal)le. I recommend the proposed ])lan lie sulimitted
to the S<-nate and Assembly Interim ('(jmmitrees. the Director of P^iiiance, the Per-
sonnel Board, the Legislative Auditor, sportsmen groups, and the jiress for their study,
with a request that their suggestions or comments be returned at an ..nly date.

(Signed)
K. L. -Mac At i..\Y

E.\ecu five Othcer

PERSONNEL CHANGES
DEATHS

Arthur L. Stager, Fish and Game Patrol Captain Oct. 28. 104S
August Bade, Chief. Bureau (Jame Farms (retired) Feb. 11, T.i4!»

S. H. Dado, Assistant Chief. P.ureau .Marine Fisheries (retired) Mar. 12, l'.l4'.l

Carl J. Walters, Fish and Game Warden .__ June !». Ilt4!>

p]ugene Piatt, Game Farm Superintendent .July 11. T.I4!t

Ethel W. Murphy, Intermediate Stenographer-Clerk July 2."). 1!14!I

Abe Woodard. Fish Hatchery Man (retired) Sept. IH. i;i4!»

C. S. Bander, Assistant Chi<'f. I'atn.i n-.'lired) Sejit. 27, UM'.i

Earl Hiscox, Fish and Game Warden Nov. '.i. I'.M'.l

Gen. H. H. Arnold, Former Commissioner Jan. 15, l!(.")(t

Fred Hecker. Fish and Game Patrol Captain Jan. 20. 1!».".0

Henry ( )ckei-. Fish and Game Warden Jan. 2t!. I'.t.'iO

P'rank Schulmeyer, Game Con.servation Aid Iretiied) Jan. .'{(), I'.l.'id

Rudy Gerhardt, Fish and Game Warden Mar. 17. li).")!)

RETIREMENTS
Brian Curtis, Supervising Fisheries liiulogist rSo\. .'JO, \U4S
K. T. Hogan. Supervising Clerk, Grade 1 Sept. 1, 104S
J. H. Sanders. Fi.sh and Game Patrol Captain Aug. ."^l, VMS
Abe Woodard. Fish Hatchery Man Oct. .•'.l. T.MS
Carlos O. Fisher, Fish and Game Warden May 4. I'.i4!>

C. S. Bander, Assistant Chief, Patrol Jun.- :*.(». I'.i4".»

Cliff S. Donham, Fish and Game Warden June .'.(i. I'.i4'.»

Chas. Sibeck, Fish and Game Warden June :!(t. i;i4'.i

J. S. Hunter, Chief. Bureau of <!ame Conservation Aug. .'^1. P.M'.i

Raymond Coons, Fish Hatchery Assistant Sept. 1 I, T.G'.i

Frank Schulmeyer, Game Conservation Aid Dec. Ki, I'.M'.t

W. C. Blewett, Fish and Game Warden Dec. HI, T.MIi

Elvin C. Anderson. Fish Hatchery Assistant Dec. ."'.1. 1!»4!i

Charles Ledshaw, Hunter and Trapper Feb. 11. 1 !•."(•

Ben R. Saunders. Senior Accountant .\pril ."{(). !;».">(•

Thos. J. Smith, Fi.sh and Game Warden lune ;',(). l'.(.".(>

Wm. F. Kaliher, Fi.sh and Game Warden June :M). VXA)
Bessie W. Kihbe. Senim- Librarian June .".O, l!).".(i

APPOINTMENTS
T. \V. Schilling, Assistant Chief. Patrol Inly 1. 1!MS

Leo Shapovalov, Supervising Fisheries Biologist Jan. 1. PMM
J. F. Janssen, Jr., Assistant Chief. .M.irine Fisheries .Ful.v I. l!t|!t

R. F. Classic, Assistant Chief, Patrol Jul.\ 1. \U\U

S. R. Gilloon, Assi.stant Chief, Patrol July 22. \<MU

Ben Glading. Chief, Game Conservation Sej.t. 1. \U4U

J. E. Chattin, Assistant Chief, Game Con.servation .M.ir. 1. i;t.")0

P. M. Roedel, Editor, "California Fish and Game" Mar. 10, ]0.'-»n
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CONSERVATION EDUCATION

Diirin.i: tlic l)ii'iiiiiiiin. greater emphasis was jilat-ed on better eoopera-
lioii with tlie State Departiiient of Education and the state colleg'es and
schools. Five leatlets were prcpaiM-d and puhlislied : "California Valley

Quail." "TJeaver,
"
"Salmon," •'Trout," and "'Striped Bass.'' All were

written and styled for the fourth and fifth yi'ade levels, and each con-

tains a color pi-iid of the species, and maps or sketches to illustrate the

text. Distribution is handled by the Bureau of Textbooks and Publica-

tions of the Department of Education. Response from teachers has been

ti-ememlons. with i-eijuests for "more leaflets on more subjects."
Three of tin- division's motion ])ictures were re-edited and the nar-

rations rewritten, especially for use in schools. These have been given
"XX-Excellent" ratings by the Audio-Visual Division of the State De-

lia rtment of Education and are being widely used.

Active ])ai'ticii)ation by the sujjervisor in conservation educational

coiifiM'euces, with lectures and j)icli!i-es at woi'kshops conducted by the

various state colleges, and at teachers' institutes held in many counties

has undoubtedly aided in furthering the i)r()posed program of integrat-

ing the teaching of consei'vation of natural resources in the schools and
state colleges of Calilornia.

PUBLIC INFORMATION SECTION

rsini: priiiiai-ily the mass information media, the public information

section attciiipis to infoi-m and educate license buyers and the general

public roucei-ning their ol)ligati<)ns toward fish and game conservation.

To better fnltill this mission, headquarters of the public information

officer was transferred from Sacramento to San Francisco in March, 1049.

The new location permits easier contact and closer liaison with important
news medi;i. di\ision pei'soiniel. and the connnercial fishing industry.

The l!t49 Legislatui-e authorized the appointment of an editorial

assistant in tlu' information section. Partly because of a shortage of

rligiblcs willJM'j to accept the com pa i-at i vely low salary, the post was
not filled on a permanent basis.

A majoi" step toward standardizing th(^ information program was

a('complishe(l in the spiiu'j ol' 1!)}!). At that time, the ]niblic information
officer took (»ver the duties of distributing publications which were for-

merly- handled from fi\i' or moi-e sej)ai"ate places. Aside from technical

matters, the section now handles state-wide distribution of bulletins,

|)nblicat ions, plioto;ji-aplis. maps, and absti'acts of regulations. In addi-

tion, most telephone e;ilK and lettei's re(|uesting general information re-

ceived at the S;in f'raiieiseo oftiee are pi-ocessed, as are recpiests foi" back
issues of ('(ilifuniiii Fish inid dunir. tlie (piarterly magazine. These
duties ai-e perlorme(| by an intermeiliate stenographer-clerk at San
I''raneisco.

Since inaui^nrat iu'j the standardized dist I'ibut ion pi'ogram, an aver-

age of .").()()() ])ieces of literature were distributed by the section each

month. .Mail re(|iii'sts averaged loO |)er month, telephone requests 125

per month, and personal reepiests at the counter, 200 per month. In

addition, literature was pi-ovided for disti'ibution at division of^ces and
license agencies, and at fairs and spoi'tsmen's shows.
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Starting from scratcli. an t'xliihil prom-am was iiinlcrtakeii in the

summer of 1948. Portable display units, c-ai)able of being sliipped or

carried with ease, have been assendoled for exhibit use at sportsmen's
shows, county fairs, and sehools.

Servicing the press remains the most important function of the

section. During the biennium, the mailing list of Ouidoor Cullfornid

weekly was brought up to date, and the quantity of information material

to the press increased. Response from publications of all types was

excellent, with the division receiving more newspaper clippings than

any other state agency.
The increase in the numbers of license buyc^-s and the genei"d inter-

est stimulated in fish and game matters thi'ougliout tlie State calls for

maintenance of a well-balanced information program. To assure con-

tinued acceptance of the commission's policies, and to gain ground in

the solving of complex public relations problems, it seems necessary to

expand these activities in keeping witii the increased activities of other

division functions.

LIBRARY

Early in 1949 direct supervision of the iil)rary was delegated by
the executive officer as a staff function of the Public Int'oi-nuition Section.

At the same time, the responsibility for filling certain types of outside

requests for publications and information was taken over by the latter

section, leaving the librarian with more time to devote to serving the

staff of the division, by mail and in person. The work loail was also

eased by the employment of a clerk-typist in July, 1949. Crowded quarters
became the major problem, but a change of location is planned foi- -Inly,

1950. Considerable attention was devoted to the binding of jieiModicaJs

and serials. During the biennium, the collection grew to a total of 4, .')()()

bound books and periodicals and 10,752 pamphlets.

"CALIFORNIA FISH AND GAME"

The eight issues of the quartei'ly journal ('(tUl'nniKi Fish a ml dnnn

published during the biennium contained a total of (iTO pages, wslh 42

major articles and many shorter notes. The material included in the

magazine is largely technical or semitechnical and thi' subscri|)tion list

includes large numbers of professional hiolo'jists. cdniaiional institu-

tions, and libraries. The majority of the subscribers, howevei-, an- non-

professionals wdio are interested in the more technical asjx'cts of con-

servation work. Demand for the magazine has inci-eased stea<lily and

it was necessary to increase press i uiis tVom .')..")()(» to (i.5()() co|)ics (liirinL'

the two-yeai' ])ci-iod.

FISCAL

Financial statements for the bicMniinn appear in .\pi.iiidi\ .\. T(.lal

revenue foi- tlic 194S-19 dOOth) Fiscal Year was $5,529.()4(i.(i5 ; for the

1949-50 (101st) year, .1<5,62H, 11:^22. Tlx'sc receipts are substantially

greater than those for the preceding bieniuum : $:{, 55(1.42(1. 2(1 \\\ l9 1(i-4(.

and $4,335,994.15 in 1947-48. Expenditures were $4,291,873.<J7 in l!Us.49

and $4,530,864.(i4 in 1949-50.
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CONSERVATION

Each year California's unattached hunters are finding fewer areas

on Aviiich to hunt, because trespass without permission and damage to

pr()i)s. livestock, fences and other property by a minority of unsports-
iiumlikc hunters have created an unfriendly situation between sportsmen
and hiiK [owners. This hostile relationship between landowners and
liuiitcrs was especially prevalent in the rice-growing region of the Sac-

I'ameuto Valley where most of the State's pheasant population is found.

Opening tliese areas to controlled pheasant hunting has been one of the

most urgent problems confronting the bureau.

.\ii (xpci-iiiiciital pheasant study area, the Sartain Ranch, initiated

by bureau game biologists, was instrumental in the development of regu-
lated hunting on j)rivate lands in California. Hunting on this ranch was

successfully controlled in 1947 and 1948 by the bureau in cooperation
with the hiiidowiiei'. The experience gained during these two years led

to tlie developiueut of a coo])ei'ative hunting ])lan in 1949. In this year
Senate Hill Xo. G77 establishing cooperative hunting areas was passed

by the State Legislature and was included in the Fish and Game Code
as Section 11.')!). Rules and regulations for the management and control

of these areas wei'c then drawn up by bureau employees and enacted by
the Fish and Crime Connnission.

In order to minimize the problem of supervision and control, and
at the same time to accommodate a large inimber of hunters, it was

i-eijuii'ed that on any prospective area a minimum of 5,000 acres in a

continuous ti'act be open to public hunting. A provision was made to

allow the landowner to collect a daily fee not to exceed $2 per hunter
if he so desired, with the stipulation tliat 25 percent of the total collected

was to he used for wildlife maintenance and habitat improvement.
Three ty|)es of zones were provided for in 1949: (Tosed zones (for

protection of crops, buildings and livestock) on which no hunting was

piMiiiitted; i-estricted zones, on which |)efmission to hunt was granted
solel\' by hindow nei-s

;
and o])en zones, which were open to public /unit-

ing l»y permit. Restricted zones were limited in size to 20 percent of the

total ;ire;i ; open zones liad to be either a .'j.OOO-acre tract or 50 percent
of the entii-c coopcr-at i\-e hunting area, whiehevei" was larger. The maxi-
nnim numher of hunters allowed at any one time was one per five acres

of opi'll hind, with the stipulation that the nuinbei- of huntei-s could be

(jcerejisi'd ;is conditions war'i-anted.

hiirin'j till' I'M!! p|ic;is;inl IninlinL! season, six eooperatixe hunting
areas were establishe(| by the hnicaii. On only one area (Sai'tain) was
a fei' cliai'gi'<| for huntin;^ privileges. T.y ma inta inin-j checking stations

on each area, hni'ean pci'sonnel were able to conti'ol hunting, issue per-

mits, and gather piMtimiil ini'ormalion re^iarding the jjlieasant kill.

Reactions to thi^ Innitin'j plan were recorded and fa\-orable I'Csponses
to this type of controlled shooting far exceeded unfavorable remarks.

()ii the Sai'tain area some criticism was directed toward the fee foi'

hnnting. However, most of this censure was voiced by unsuccessful

(24)
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COOPERimVE
Himm km

Figure 1. Cooperative hunting areas provide shooting for the unattached huntt-r

hunters. Nearly all hunters expressed wishes for cooperative Imiitiiii:

areas.

Table 1 lists the areas with tlie aiiioiiiit ol' land ()|)fii to limit in;:, mid
it shows the number of hunters using these areas, tlieir success and the

reaction to this type of hunting.
One of the most impressive ])()iiits of the plan was that the 1*4

cooperating landowners, when contactetl by (piestioiinain's or in person,

were all in favor of this method of controlled Imnting. Iliinter damage
to cooperating landowners' |)i()|)cit>- was negligihle diii"ing the entire

season. The cooperative hunting area plan should do much to alleviate

one of the largest problems confronting the hnreaii, namely that of

opening land to hunter acce.ss where wild ring-necked phea.sants are

plciitiful.

TABLE 1. COOPERATIVE HUNTING AREAS IN USE DURING
1949 HUNTING SEASON



s
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WILDLIFE CONSERVATION BOARD PROJECTS

Dui-iii^' 1I10 bieiiniiiiii conservation activities in California received

greater iniix'tiis as a result of the Wildlife Conservation Act. This act.

autliorized by the 19-17 State Legislature, jn-ovided for a recreation

pro.tirani. and" for the aeqnisition and constrnction of lands and facilities

for the |)ropafi-ation and conservation of wildlife. The Legislature also

l)rovided for the creation of the Wildlife Cousci-vatiou Board to formu-

late a con.servation i)rogram and authorized $!),()(JO,(JU() for financing this

program. Once the plans for state-wide projects had been drafted, it

became the responsibility of the Division of Fish and Game to put the

])rogram into effect by constructing, operating, managing and iiuiiutaiu-

ing tlie projects.

All projects that entailed game conservation activities are adminis-

tered by the Bureau of Game Conservation. Listed below are the "Wildlife

Conservation Board projects now being managed by the bureau.

GAME FARM PROJECTS

I'roirct .\<i. \ II inc. hx-iilloii flatus

-,;i<)_7 Cliico (Jainc Fni'in ridjcci cnmiilctcd. Afooiints closed with I'lul

(Butte Cdiinly) "f I'.M'.I l'.)r>0 Fiscal Year.

5i9_S Marysville Gaiue Farm I'mject cdnipleted. Accounts closed with end

(Yuba County) '>f l<)41)-]<jr)0 Fiscal Year.

519-0 T'orterville Game Farm I'ro.ject completed. Accounts closed with end

iTulai'e CouMty )
oi' 1949-19."')0 Fiscal Year.

.">li»-l() I'.niwley (Jame Farm Project completed. Accounts closed with end

(Imi'peri;il C.Minty) of ^\)M)-VX,^) Fiscal Year.

OTHER UPLAND GAME PROJECTS

549 Cd.-isI ('(iiiiiiies Quail Project completed. jMerj;'ed with No. .">."t4.

Hiiliitat Improvement
(O'utral Coast Ci uni-

ties)

503 Desert Quail I >i'\c|(i|iiiicni I'l'iijcct ((implctcd. AIeri;t'd willt \ci. ."54.

(Desei-t re^'iiin nl' Smil h-

eni ( 'alifoniia )

521 Owins \;ill<'y I'heasaiil Tills iiroject has been canceled due to oppo-
aiid Qii:ill 1 >i've|i)|imcnt slliuii by lessees on City of Los Anseles
Areas iln\n ('minix i lands. Project funds of approximately

•Sl.-t.OdO iiave been rc'stored to wnrkiuf;

i..ilanre nf WCP..

554 (jn:iil ll:iliilat l)c\c|(ip iliiu ipinrni . maleiials and supplies for this

mint lall (if ( "alircinii.i iii-iiie<l ,irc pui'ciiased l)y \VCB. Sal.aries,

M.iiih uf r. S. I Ii;^liwa\ lra\<'l :in<l xdilcle mileajje are jiaid from

4(l, wilb m;ijnr rmpiia fedcr;!) aid in wildlife restoration funds,

sis sonlh of the Tohuch- .\t pi-cseut, eifiht full crews are worUinj;.

a pi I This i>r<)ject will continue during the 1950-

P.>51 Fiscal Year on essentially the same
basis. Huriiig last y<>ar 401 tnmil "gu/.zlei-s"

were comiileled. numerous briisiipib's were
(<insi riH'ted and springs were developed for

ipKiil use.

515 h(i\|c WinliT Uangi' i'lcijccl comi'Ieted except for construction <if

li.asscu ("nunty) rcsulcnce. Tins has i)een deferred pending
lin.il del I rml nat lull of area boundaries and
l.ind acipilsll Ion nndi'r feder;i! ••lid funds.
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WATERFOWL PROJECTS

Project Xo. Xame, location Slnlus

507 Butte Sink Waterfowl Area nut yet ac(|uircil. Aciiiiisition in li.iiuls

Management Area of rul)lic Works Huanl.
(Colusa County)

550 Delta Waterfowl Man- Land purcliast-.l .Mar.h :;(i. I'.irid. K.iuipnirnt
agement Area ordered. Supervisory personnel liire(L Ked-
( Solano County) era! aid development project California

401 > approved etTeclive .Inly 1. I'l.'.d.

523 Honey Lake Waterfowl I'rojeet eonipleied. I'nri lier de\ ejupiaents cur

Management Area n nlly heing made with federal aid fninls.

(Lassen County) (California FA .".S- 1 )-!.'. )

536 Imperial Waterfowl I'rojeet completed. Further de\ elopments cnr-

Mauagement Area rently being made with federal aid fiinrls.

(Imperial County) (California FA :'.(") !>.(

548 Lower Butte Creek Are.i no( yet acipiired.
Waterfowl Manage-
ment Area
(Bntte County)

506 Lower San Joaquin Area not yet aciiuired.
Waterfowl Manage-
ment Area
(Merced County )

522 ^ladeline Plains Project completed. Further de\ e|,,prni-nl with
Waterfowl Manage- federal iiitl funds.
ment Area
( Lassen County )

532 Madera Waterfowl Area nut yet aecpiired.

Management Area
( Madera County)

•551 Ipiier San Joaquin Are.i not yet acquired.
Waterfowl Manage-
ment Area
(Kern County)

GAME INVENTORY POLLS

Another noteworthy event that occui-i'imI ddiino' th,. Iiirniiiiini was
the joint jiame inventory )if)]] condiictcd by tin' (

)|)iiii()ii Ki'scafrli ( 'ciiii-r

of the University of Denver and the biireaiL Inrorinatioii o-atht-red l)y

these two surveys was used to determine the ainitial kill of jranie s|)e('it's.

and evaluate the State's game resources. The inrin-Kiatinn was dhtaiiifd

by instio'atin<»' a dual plan as follows :

1. The Opinion Research Center contracted to t'lifnish slatr-wiilr

and regional records of tlie kill of the several jraiiie species. Tln' iip'thnd

employed was to interview 1,250 respondents randnnily selected I'ldm

the 1948-49 hunting license stubs.

2. Bureau personnel selected a random sample of 2 pei-eenl <il the

purchasers of 1948-49 hunting licenses, distinct froin the p.'rsunal inter-

view sample, which was used in mailing post cafd ipicstionnaircs. Iiil'«»r-

mation derived from the cards returned was |)r(i.jeeted
to obtain the game

kill by counties and for the State as a whole, in oi-der to miiiimi/.e any

error in the post card answers, either accidental or by intent, a portion

of the personal interview respondents weie mailed eo.b'.l (niestionnaires.
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Conii^arison of tlicsc (|nestioniiaire.s with the fomph'ted interviews slioiild

indicate a correction factor which may be api)lied to the entire post card

sample. In theory this correction factor may be used in a few subsequent

years, unless there is a complete change in either the methods of hunting
or the general economy of the S^tate. The results obtained by eacli sam-

pling method for tlie state-wide game kill are compared in Table 2.

TABLE 2. RESULTS OF GAME INVENTORY POLLS

Species
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GAME MANAGEMENT AREAS
The fjaiiie nianao'emeiit area plan has now hccii in opciMt ion foi- Id

years. This plan was initiated in 19W by the State Lcjrislat nn- as an
effort to stimulate the landowners' interest in the i:anie crop. It was
intended to foster and inerease tlie sui)i)ly of nj.land -raine tlirou-li hnid
management and stocking of game I'ai'm hii-.U. l',;i,-k,Ts of the i)lan
believed that the income derived fr(»m the game t-rop would provide an
incentive to the landowner to manag(» his land for game i)roduction.
Since these areas were to be open to any licensed Inintei-, the income from
the game produced was to be obtained l)y eliai-'_:iiig linnters up to a

designated nuiximum fee for shooting privib-ges. Actiudly the income
received from the game crop could not compete with the high i)rices

being paid for farm crops which these areas .-ould pi-odnce. The land-
owners also found it too difficult to control the public on iliese areas.

In 1947 the State Legislature modified the plan to allow for non-
commercial areas where the public was excluded. These private areas are
now supported by season memberships, or by a share-the-cost ai-i-ange-
ment w^ith the operator. Most operators ai-e now satisfied with the |)lan.

There are now 43 operators who control 44. .").')(; acres of hind. During
1949 they liberated 2(),72() phea.sants and killed 1 1..').'?!) in :).44ii man-days
of hunting.

WATERFOWL MANAGEMENT AREAS

Waterfowl nunuigeiiient areas were created not only to pi-ovide the
unattached hunting license-holder with a place to shoot, but also to pro-
vide w^aterfowl with areas where tln'y could f I and rest. The second

part of this program includes iiianaucinent of laud ami uatei' areas to

the degree where waterfowl would be attracted to these areas and fore-/o

their depredations on the crops of surrounding agricultural lands. I'ntil

this biennium, all development and fanning oix'iations on these areas
were carried ont under service agreement with \arioiis contiactors. This

arrangement proved wholly unsatisfactory, as certain seasonal agi-icul-

tural practices were not always jjerformed at the oi)])or1ime time. Stai-t-

ing in July, 1949, when the necessary equipment becanie a\ailable, idl

development work has l)een done by l)iife;iu personnel.
On these ar-eas hunters were offered theii- choice of three l\'pes of

shooting grounds as follows :

1. Fully developed areas with blinds for a fee of :^7) ])ei- shootei-.

2. Partially developed areas with no blinds for a fee of .•fl p.'r

shooter.

3. Undeveloped or natural areas with no char^n'.

Hunting success varies with weather conditions and the waterfowl

migration, but on the whole hunters expressed satisfai-t ion with liie plan.

The waterfowl management areas ami the extent of tlieii- use by

hunters are listed in Table 3.
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TABLE 3. WATERFOWL MANAGEMENT AREAS IN USE, 1948-50

Imperial
1948-49

1949-.')0 .

Ilonpy Lako
1948-49

1949-50

Madeline Plains

1948-49

1949-50

Totals-

Area
Acreage
open to

hunting

3,580

1,750

4,775

10,105

Number of

hunters

checked

1,358

1,216

586
558

93
75

3,886

Number of

waterfowl
shot

2,078

1,992

425
518

37
161

Average
number of

waterfowl

per hunter

5,211

1.53
1.64

.73

.93

.40

2.15

1.34

GAME MANAGEMENT

Duriiio' the bicmiiiiin the ininibei- of ^mwe manag'ement districts was

inereased from five to seven. This exi)aiisioii conipleted the state-wide

division into districts for better supervision of habitat development and

control of o-anie populations. These districts and the corresponding game
managers in charge were as follows : North Coast, Nathan Rogan ;

North-

eastern California, Iiiissel] ^l. l>nshey. Sr.
;
Sacramento, T.awrence TI.

Cloyd; San .loa(piin, David :M. Selleck ; Inyo, Arthur L. llensley ;
South

Coast, dohn Laiigliliii; Southeast Desert, Fred Ross. It is the responsi-

bility of each game manager to investigate game problems and apply
coi-rective measures, also to administer bureau installations within his

district. Came Manager James 1). Stokes supervises the district game
managers, and coordinates their etforts into a common program. Roland

E. Curtis, who jdrnierly supervised tliis group is now on leave with the

Wildlife ( '()nser\a1 i(iM UojiimI.

SPECIAL HUNTING SEASONS

ANTELOPE HUNT

The last antelope liunting season was held in 1045. From 1!)4()

ihriiugli l!l4rt aerial surxcys showed that the number of adult male ante-

hipe was not suflieieut to wari-ant a hunting season. However, in 1949

the antelope popidatiou had again iuci'eased and a conti'oUed hunt for

bucks only was held Auiiust 27tli through September 5th in INIodoc,

Lassen and Shasta ('ounlii's. .\s in previous hunts, permits selected by
lotter\- wei-e issued to 5(H) hunters. A check <il' all hunters revealed that

iUft antelope wei'c shot duriu'j this season, l/isted in Table 4 are the

results of recent aMtelo|ic hunts, and the annual anteloi)e i)opulation as

tallied I'roiii ai'rial surN'eys.
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TABLE 4. ESTIMATED ANTELOPE POPULATION AND RFSULTS
OF HUNTS, 1V42-1950

Year
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by lottery for taldnfj 75 bulls and 50 cows. Records kept at hunters'

eiieekinii: stations slunved that 61 bulls and 46 cows were shot, for a total

of 107 auiiiials.

TABLE 5. ESTIMATED ELK POPULATION AND RESULTS
OF HUNTS, 1943-1949

Year
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missioner Van Sicklen was very mm-h iiiteivstetl in deer lnmtiii«r, and he
believed that by rediieino- tlie iiuniber of lions in the State, deer e(»uld be
increased. The deer population had not yet reeovered from the heavy
drain of early days bronjrht on by the hide and market hunters. In liHT
the original bounty of $20 was inerea.sed to $:}() on female lions. TIk-

Legislature in 1945 authorized a further inerease to H'fJO on females, and
$50 on males.

In 1918 Commissioner Bosque reeommended tiuit .lay liniee he em-
ployed to devote his entire time to lion hunting. Later, Charles Ledshaw
was also employed. Both of these men have now retired fntm active lion

hunting. During their hunting days Bruee aeeounted for nearly TOO lions,

and Ledshaw 308. At the present time there are five lion hunters detailed
to different sections of the State.

A total of 199 mountain lions was taken during tlii- calendai- year of

1948, and 202 in the calendar year of 1949 ; for a grand total of 401 lions

during this two-year period. Of these 401 lions. 109 were taken by state

lion hunters and 292 were bountied by ])rivate i)ersons. State trapi)ei-s

operate where there have been complaints by stock raneluM-s which usnallx-

means they get into country that is not readily accessible to the general

public.
A summary of the mountain lions taken from II'OT thntugh 1!»4!>

will be found in Appendix B. Over half of this lion kill has been taken
in the northwestern portion of the State. ( )ther areas recording a high kill

are the four central coast counties from Monterey to Ventura, and in the

south Sierra from Fresno County south. Humboldt County (3,507 s<juare
miles) has bountied 1,080 lions, the largest numbei- taken for any one

county, but Lake County (1,332 square miles) with a take of 502 lions

has produced more lions per square mile than any (»ther county.

CALIFORNIA FISH AND GAME LANDS
OTHER THAN GAME FARMS

Tehama Winter Deer Kange with 42.89fj.!IO acres was i)ureliase(l

from 1943 to 1950, inclusive, to protect winter range from natural food

depletion by heavy stock-grazing. Additional i)nrchases are pending.

Doyle Winter Deer Range with 13,429.15 acres was purchased from

1948 to 1950, inclusive, to protect winter range frojn natural food deple-

tion. Additional purchases are pending.

Honey Lake Waterfowl Management Ai-ea with 3.5l!»,70 a. -res was

purchased from 1942 to 1944, inclusive. Additional ])urehases are n(.\v

pending.
Imperial Waterfowl Management Area with 535.2 1 aci-r^ u;i> pur-

chased in 1948. Additional purchases are jx'nding.

Madeline Plains Waterfowl .Management Ai-ea with 5.17»i in acres

was purchased from 1945 to 1949. inclusive.

Grav Lodge Waterfowl Kefuge with 2.541 •'>! ;icres wjis punh.iscd m
1931-32.'

Imperial Waterfowl Kefuge with 2,0(J4.43 acres wa.s purchased in

1931-32.

Los Banos Waterfowl Kefuge with ::,(Hi() ;..res w;is pnrchase.l in

1929.

Suisun Waterfowl Refuge with 1.H87 acres was purcha.s.M| m 1932.

2—49247
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FEDERAL AID IN WILDLIFE RESTORATION
(PITTMAN-ROBERTSON )

The Pittman-Robertsoii program has expanded during the biennium
until California now receives its maximum apportionment of federal aid.

For the Fiscal Year 1948-49 California received $496,627.81, and for

fiscal 1949-50, $478,548.26 was received. California's contribution, as

required bv the act, brought the total available for expenditure during
tho bienninm to $1,300,280.75.

A total of 22 projects was in operation during all or part of the

biennium. Of these, nine were of the surveys and investigations category,
seven were development projects, four provided for the acquisition of

lands, one was a maintenance project, and one a coordination project,
which dii'ected and supervised the other projects. Following is an account

of the various projects which have been undertaken.

SURVEYS AND INVESTIGATIONS

rrojcct 1!)-K, The Stud.v of the Life Hi.stuiy and Maiiaj;emeiit of Mounlaiii

Quail in California. Emphasis was placed on reproduction, effects of man, and the

food, water and cover rcciuirenients. This i)r()ject was terminated as of .Tniie P,(), 1950,

and a final re])ort prepared by project leader K. V. Miller.

Project 2()-R, A Survey of Waterfowl Food Plants of California. This will

(leternune the location and abundance of waterfowl food plants, and decide on areas

where planting of natural foods would be feasible. The results of this study will be

liuhlished as an illustrated manual of California marsh jilants. Through a service

agreement with the Iniversitv of California. Dr. II. L. Mason is leader of this project.

*Mb^. :^mM,:

Figure ''• Tliis aitilicial (piail loosi not only ijrovides roosting cover for quail, but
also lui-nislies sliade for deer
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Project 22-R. The Life History and MiiniiKfnieiii <.f tin- I{iiiK-in'C'k<'<l riu'iisaiit

in California. This project is evaluatini; tlic t-fffcts of a;,'ri<'iiltiiral i>racli<-i's on

pheasant populations, especially in the Butte Sink area. Also, tin- survival of n-leaseil

game farm phea.sants raised from wild stock is lieins; compared with jdieasani releases

made from regular game farm stock. Management practices lieing tested include foo<l

and cover plantings, water develoinnent. and trapping wild jiheasants in lieavily

populated areas for restocking depleted areas. Ilnnlers are cliecki-d during the jdieasant

hunting season to determine hunting pressure, the plieasant kill, crippling loss, and
the survival of released and wild birds. At the same time hunting season controls as

they apply to hunters and land uses are being studied to facililait- farnn-r-sportsinen

relationships. Harold T. Harper is the leader of this project.

Project 25-R, A Study of the Food Habits of Califoniia (Jame I'.irds luid .Mammals
and Species Affecting Their Widfare. As an integral p;irt of wildliff m.-nia^'t-menl

studies now in progress in California, it is necessary to obtain information as to tin-

food preferences of game and predator.v species. C. M. Ferrel is b-ader of this i)roject.

Project 2S-R, A Study of Deer Popul.ation and Managt-mciii I'roblems in Cali

fornia. These stmlies consist of an appraisal of the m.in;igem<'nt problems involved,

particularly in respect to range condition, deer nundiers, a;:ricidlure :ind li\i-stock

conflicts. This project is being conducted under ser\ ice ;igreenieni with the Cniversily
of California with Dr. A. S. Leopold as leader.

Project 30-R, A Study of Production, ^ligration and Wintering .\reas of Water
fowl in California. An evaluation is being made of the )iri'duclion and wintering

grounds of the principal waterfowl areas of the State, whiih inelmles Snisiin M.-irsli

and the Sacramento-S;in .Toaciuin Delta, the Inyo-Mono jnid ( Kvi'iis X'alley :irea, .-ind

the northeastern section of California. These studies include large scale trapping an<l

banding operations of resident and migrat()ry waterfowl. Also, an investigation is l)eing

conducted on the effects of reclamation projects and land uses on vv.-iterfowl populations.
A. W. Miller is the leader of this project.

Project 81-R. A Study of tlie Effects of r.rush Kemov.-il on (!;inie Uan;,'es in

California, will determine sound methods for management of brush arens for wildlife

habitat improvement. The project is under service agreement with the Cniversily of

California, with Dr, H, A, Biswell as leader.

Project 33-R, An Evaluation of (^miil Develo|inieni .md .Man,ii,'emeiii I'r.iclici's

in California. Studies are being conducted to determine the eflceis of cover planting
and water development on quail populations. Types of construction iin<l the vjihn- of

Figure 4. Installing one of the new type plastic gallinaceous guzzlers
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;irtifit'i;il roosts are being tested. Also, the effects of cover removal, grazing, cnltivation,

controlled hnrning. rodent control, predator control, and hunting pressure on (piail

I)opulations are being investigated. This project is under the leadership of Wallace
C. Macgregor.

Project 35-R, A Study of Diseases of \\'il(llife Species in California, is concei-ned

esijccially with those diseases which are of definite known importance in respect to

wildlife, and which appear to offer possibilities of being controlled by management
practices. Merton Rosen is leader of this project.

DEVELOPMENT PROJECTS

Project 9-D, Suisun Waterfowl Refuge, involves 1887 acres of land to provide
waterfowl feeding and resting areas by construction of levees, ditches and tide gates.

Project l.'M). Gray Lodge Waterfowl Refuge, involves 2,542 acres of land to

provide waterfowl feeding and resting areas by construction of levees, ditches, roads

and buildings.

Project 26-D, The Restoration of Valley Quail, Gambel Quail and Mountain
Quail in California. This project represents the major effort in habitat development,
for California (luail. and includes plantings for food and cover improvement, the erect-

ing of artificial (junil roosts, and tlie construction of "gallinaceous guzzlers" or rain

catchment basins for i)roviding quail with water. Through this habitat development
program, many areas that were formerly unsuitable as quail range are now producing
fpiail for California's hunters. The program has received help through financial aid
fi-oni county fine moneys, ;ind ])liysical lal)or from sportsmen and other interested

groups.
The "gallinaecous guzzici-" iimgi-ani has ix'cn accelerated by the use of prefabri-

cated ])lastic basins and glass mat (asphalt emulsion) catchment aprons. The installa-

tion of the plastic model requires about one-fifth the time needed for the construction
of the concrete type of guzzler. Another advantage gained by using the plastic model
is that it can readily be mo\ed to a new site, if the original location proves unsatis-

factory.

During the biennium r)74 guzzlers were installed, bringing to 734 the number
now in operation.

Project 34-D, Game Trapping .-iiul Transplanting, to restock formerly occupied
habitat, to extend the range of a sjx'cies, and to supidemeut remnant sjiecies. The work
consisted of live-trai)iiing and traiisiilantiiig game mammals where required. The
lu-oject operated iieriodica 1

1.\ (iiil.\ w lien ilir need for this type of work arose.

I'rdji'ct :',i'i-]). I >c\clopniriii (if Ini|iiTial AVaterfowl Management Area, involving
iL'.oiK) .icics .if land. pro\ idccl w .i I <Tf..\\i feeding, resting, public shooting areas and
f.icilities for tlic prnpri- man.'igcniciit of the .area l)y tlie construction of levees, ditches
and buildings, .'uid by the develoiunent of the land for farming of waterfowl food crops.

Proj<'<t 3S-D. J)eveloi)ment of the Honey Lake Waterfowl Management Area,
involves 3,ri2(> acres of land f(n- the provision of waterfowl feeding, resting and nest-
ing areas and facilities for the proper management of the area by construction of
levees, ditches, roads and buildings.

Project :>,'.)-}). Develoi)ment of the Madeline Plains Waterfowl Management
Area, involving 4.77t! acres of land, provided waterfowl feeding, resting and nesting
areas and facilities for the proper management of the area by construction of levees,
ditches, roads and Imildiim^.

LAND ACQUISITION
Picjcct Kl-L, Teii.ama Winter Deer Range. This area provides winter feed for

deer migrating dnwn fruni the mount a ins. To jireserve this winter range 33,963 acres
have been aciruired. and more l:ind iTiay be i)urchased if it becomes available.

Project 11-L, Honey Lake Waterfowl ISIanjigenient Area. An area of 3,.")20 acres
has been purchased for waterfowl feeding, resting, nesting, and to provide public
shooting areas. Additional segments of land will be i)urchased as they become available.

i'rojeet ]7-I>. .Mad<'liiH' I'lains W;il eit'ow I .Management Area. To provide water-
fowl with feeding, resting .ind nesting are.is :in<l to furni.sh the public with hunting
ground.s, ."i.nCi acres of land li.ive been pnrcliased. Move land will be aerpiired as it

becomes available.

Project 21-L. T)o\le Winter I )<'er iiange. An area of ll,7f)(» .acres of land has
been pinihased to provide wint.'r feed for the migr.ating interstate deer herd. Further
purchases will be niadi' as the l.md becomes available.
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MAINTENANCE

Project 37-M. This project insix-cls aiiil iiiaiiii.iins ihr iiisi.ill.iiinns ili.ii Iiiim-

been developed to pi-ovide cnvcr. wiiter jind fund for (piail.

COORDINATION

Project 29-C. It is the respmisiliilitv nf this project to selt-fi. pl;in. direct aii<l

supervise the other Pittinan-Huiicrtsoii projects and inai<e eertaiii iliat these jirojects

are productive of results.

DISEASE LABORATORY

Disease iiivestiiiatious have l)eeii lifcatlx' eiihaiici'd liy tlic additiim

of a special mobile laboratory. This laboratory, built (ni a ciir-toii |)aiii'l

truck, was designed to till the need for rapid diajruosis of wildlife diseases

in the field. The emphasis Avas ])lace(l dii iunl)ility and iiiaiiruvcrability

so that the site of a disease outbreak cotdd be reached quickly even in

areas that might be considered somewhat iiiaeee.ssible. Tin- laboratory

contains all the necessary facilities for complete diagnosis in the fields

of bacteriology and inirasitology, making it a completely self-sustained

unit.

The mobile laboratory was first used at the south end of San l-'ran

Cisco Bay to diagnose an outbreak of avian cholera among waterfowl,

gulls and shorebirds. Several control measures were put into elTect. but

an estimated 4(),()0() waterfowl succumbed to this disease.

An extensive project is now in piogress to determine the bloo(| pic-

ture of deer, including blood chemistry, in the expectatioii of finding

reliable factors that can be used as an indicator of the animal "s contlition.

It is anticipated that the results of this study will form a base that can be

used as an index of the state of nutrition of the deer as it relates to range

management, and will incidentally classify the anemias that may oc<-ur

in these animals.

Perhaps the greatest progress in disease control has been made at

the state game farms. Pulloruni, a bacterial disease of the intestinal

tract of gallinaceous birds, has been eradicated tlirouirli a conti-ol ju-o-

gram. Other control methods have been used to eliminate avian tnhercu-

lo.sis in adult pheasants and chukar |)arti-id-je.
Studies are also in jn-ogress

on controlling gapeworm infections and ulcei-ative ent.-rit is-ipiail disease.

PUBLICATIONS BY STAFF MEMBERS OF THE BUREAU

OF GAME CONSERVATION

Quarterly progress and final iv|>or1s are prepared on all \v..rk eon-

ducted by the Pittman-Robertson i-rojects. Summaries ol these reports

are published by the T^uited States D.-partim-nt of il,.. Interior !• isl,

and Wildlife Service. ,,•,,,
During the bieimium ..•tlier reports and articles were published l.y

bureau personnel as follows :

°
ms"" a"^™;":! 1« low ..f n,„„e M.n,., n,..„» ... ..HI™.. r „,„..

manasement. Calif. Fish and Game. vol. :\\. ic. \. p. is.t-_t»..

1949 Deer-livestock fora^-e studies on the interstate
«in««;r

r ran«e n. Cali-

fornia. .Tourn. uf Kan^e .Management, vol. li, p. J(H. -1-.
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Fcircl. Carol M., and Howard R. Leacli

T.t.lO. Food habits of the prouK-lioru antelope of California. Calif. Fisli and dame,
vol. 'A(J, no. 1, 1). 21-2G.

Fcrrcl. Carol M., Harold Harper and .lack Hiehle

r.t4'.>. A i)roj;ress rei)ort on pheasant hunting season studies foi' the years T.I4C(.

1!I47 and 1948. Calif. Fish and Came, vol. 8"). no. 4, p. :{01-:^2'J.

l''crrei, Carol M., Howard Twining and Xorman I>. Herkeuhain
1949. Food habits of the ring-necked pheasant {Phasianus colchicus) in the Sac-

ramento Valley, California. Calif. Fish and C.amc, vol. :i5, no. 1, p. 51-69.

Hensley, Arthur L., and Ji. C. I'ox

194S. Experiments on the rnanagenii-iil nf ('oimadd liivrr bcaxcr. Calif. Fish and

Game, \<il. .'^4. no. ."., |i. 11.")-]:n.

Hei-m,'in. Carlt<ui M.
1949. A new host for ihc t'vc worm 'I'lichuia iiilifoni icnais. Calif. Fish and (Jame,

vol. 35, n<i. 2. ]>. i:;9.

HiM-man. Carlton .M.. and Arthur I. T'.ischoff

1949. 'J''he duration of II aciiKiftrolvus infeclion in C.ilitornia (piail. ('aiif. I^'isii and

Game, vol. ^.^r^. no. 4, p. 293-299.

1950. Papilloma, skin tumors in deer. Calif. Fish and Came, vol. 30, no. 1, p. 19-20.

Herman, Carlton M., and Richard Kramer
1950. Control of gajjeworm infection in game farm birds. Calif. Fish and (Jaine,

vol. 'M\. no. I, p. 13-17.

TfiM-nian. Carlton .M., and Merton X. Rosen
1949. Disease in\est igal ions on mammals and liinis by liie ( '.-ilifoi-nia l)i\ision of

Fish and (lame. ("alif. I'^ish and (lame. \ob ;',5, no. ."), p. 193-201.

Interstate Deer Herd Committee
1949a. Intei'state winter (b-ei' i-;inge nianagemeui iihin. Calif. I''isli and Came, \<il. .35,

no. 2. p. i(t::-i 14.

1949b. Tbifd pi-ngress report on tiie coojierjitive study of the interstate deei- heid

:in<l its range. Calif. Fisii and (Jame, vol. .35, no. 2, p. 115-134.

l'.(."i(). I''ciiiilii progress report on the coopei-jit i\e st iid.\ of the interstate deer herd

and its range, ("alif. I'"ish and (lame, \ol. .'id, no. 1, p. 27 52.

•McFean, Donald D.

195(». Dnek banding :il 'rnl.iic Lake. Calif. Fish and Came, vol. .',(>, no. 2, p. 75-117.

Rosen, .Meiion .\,

194S. iIi'rm:i|)iiroditism in the Chinese I'ing-neeked pheasant. Calif. Fish and (i.ime,

v(d. .''.4, no. :',, ).. i;',5-i:!(;.

Kosen. .Merlon \.. and .\rllinr I. Uischoff

1919. 'I'he I91.S-49 out bleak of fowl cholei;! in iiirds in the San Francisco Bay
area and snrroumling cininties. Calif. Fish .and (iame, vol, 35, no. 3, p.
185-192.

R(»seii, Merton .\.. and I]iigene D. I'l.ill

1949. 'I'he colli i(d of ;i\ian I n liereulosis in .M state game farm. Calif. Fish and
(l.anie, \(il. .",."p, no. |. p. :V1'.\-'.V1~ .

Twining. How.-inl. IIenr.\ \. Ilji'rsnian ;iiid Wallace .Macgregor
194S. Fertility of eggs of ihc riim necked pheasant. Calif. Fish and Came, vol. .34,

no. 4, p. 2(I9-21(;.



REPORT OF THE BUREAU OF MARINE
FISHERIES

The responsibility for the coiiscrvatioii jiiid iidiiiinistraiioii of tlic

ocean fisheries of California is in the hands of the r.iiicaii «.t' Marine
Fisheries. The buroan condncts biobtirical and statistical studies (if the
marine sport and eommereial fislieries; and with tiic intonnation thus

gathered and analyzed, is able to make reeominendations to tlie Fish and
Game Commission and the Legislature for wise conservation measures.
The bureau works in close cooperation with the Pacific Marine Fisheries

Commission and the Marine Keseardi Connnittce. Urief aci-ounts of the

activities of these organizations are presented on pages 65 and 66.

During 1948 and 1949 California's fish eatcli was greater than it

had been in the biennial period immediately jireceding. but conipai-ed
with the total landings in any of the 12 yeai's from 1I>:{4 through 1!I4.">.

it can not be considered high. The catcli trend reflects the success or

failure of the sardine season, and the sardine fishei-y had not recovered

from the failure which was so marked in 1!>4() and l!t47. in l!t4S the total

catch was over 90(),()()(),()00 pounds and in 1949 it reached l.lOO.Odd.OOO.

Among the cannery species three of the tunas stirpassed picvi(»us

records. Yellowfin tuna landings in 1948 were over 191. ()()(). ()()() pounds.
In 1949 skipjack passed the 78.000, ()()() jjouud mark and albacore totaled

more than 44,000,000. Although the mackerels did not break a record the

combined catch of jack and Pacific was over 112.000.000 jiounds in 1948

and slightly less the following year. The 1!)49 sardine cat<'h of (i.TJ.OOO.ooo

pounds was the best in four years but for the 12-year period prior to

1945 the yearly catch was in the ueighboi-hood of 1.000.000.000 |)o\inds.

Because sardines were scarce in the yeais immeiliately jtrecedintr

this biennium, a very high percentage of the fish went into cans, and

this, combined with the heavy catches of tuna and mackerel, brought the

1948 case pack to 2.000,000 mor-- than had been jtacked durini: any

previous year and in 1949 the pack exceeded 1:!.000.000 cases.

Important among the market species, the 1!I4S catch of sole wa.s

over 21,000.000 ].()iiiids
or almost double the 1947 peak jM.undage. The

crab catch of 11,000,000 pounds for each year set a record lor that spe.-ies.

Salmon landings of approximately 7,000,000 |...iin.ls for ea<-h year u.-re

lower than the record catches of the previous four years.

The value of the catch to the fisherman in 194S was .i;,sO,500.0i)0. The

liioli price of fish in general and the heavy landings of tuna (yejlowlin

tuna, $:J2,000,000, skipjack, .$9,000,000 and alharure. $11,00(M)0()) com-

bined to make this a i)anner year, exceeding the peak 1947 value by

$2,000,000. In 194!) although the poundage was greater, chielly due

to an increased catch of .sardines, the wholesale value to the fisin'rinen

dropped to $73,000,000. Prices in general were lower an. I the high-pneed

vellowfin tuna catcli was less in poundage.
For the fourth vear in succession the fishermen delivernm to Kureka

and other ports along the northern coast received over $:{,000.000 for

their catches; these were made up chiefly of sole, <-rabs, albacore ami

(3U)
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SARDINE

The present bieiiiiiuiii saw an improvenieiit in the sardiiif tishery
and a steady increase in tonnage landed. From the low of 121.000 tons
in 1947-48 the catch went to 184.000 in 1948-4f) and .33fi.O()() in l!)49-r)0.*

As a result the industry is in a much healthier condition than in tlu^

previous biennium. Although more sardines were available on the San
Francisco and Monterey fishing grounds there w(M'(> not enough fish to

meet the needs of the processors in these two ports. As a result the truck-

ing of sardines from Southern California, started in l!)4()-47. was con-

tinued through 1949-50. To meet this demand uidoading facilities were

improved at the ports of Santa Barbara and Ilueneme. ^lost of the
sardines trucked to Monterey and San Francisco were caught around the
northern Channel Islands and off the mainland noi'tli of Santa Monica

Bay.

Figure 6. Sardine landings at California ports during llic past Id seasons

During 1948-49 about 80 percent of the sardines landed were used

for canning but in 1949-50 the proportion canned (lfo|)|)c(| to a third of

the total received. Tliis was due to a strengthening in the ])rice of meal

and oil and a major drop in the price of canned sardines.

As an experiment in regulation of the surdine lisliei-y the S.irdine

Industry Advisory Committee set uj) a teniporary program of control

for the 1948-49 season which was carried out by the Division of Kisli and

Game. Since this did not meet the expectations of the indnstiy ami

proved very difficult 1o administer, the regtdations wei-.' dropped at the

* These totals Include poundages used for bait and oonsuniptlon in a fresh state.

They represent the final records for 1947-48 and l!i48-4t» and the most accurate tigure.s

available at this time for 19 49-50.
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end of the season. The advisory eonnnittee also diseontinned its efforts

to develop a lon«i-ranye program of manajiement.
The increase dnrinp- the last two seasons in the tonnages landed

resulted from the appearance on the fishing grounds of two fairly

abundant gi-()ui)s of fish, those s])awned in 1946 and 1947. During both

the 1948-49 and 1949-50 seasons. 80 percent of the fish came from these

two year classes. The 1947 group was more abundant than the 1946 and
will ])fesumably coiitiimc to make a iiiajoi- contribution to the fishery in

the immediately succeeding seasons. If no new abundant year classes

appear on the fishing grounds, the present healthy condition in the indus-

try cannot continue for any great length of time.

As a residt of the efforts of the industry a coordinated program for

exjianded sardine studies was set up undei- the direction of the Marine
Kesearch Conunittee during the Fortieth Biennium. This unifies the work
of the California Academy of Sciences, California Division of Fish and

Game, Scripps Institution of Oceanography and U. S. Fish and Wildlife

Service. Although initiated in the pi-evious biennium the expanded work
at sea could not be started until vessels had been purchased and recon-

ditioned for the specialized studies.

Routine sea investigations were begun in F(4n-uary, 1949, and have

been continued on a monthly basis since that time. The division's research

ship M. V. N. B. Scojield })articipated in the fii-st three of these cruises in

1949 and occupied the station lines from Point Conception south to the

central part of Uaja California. After this time Scripps Institution and
U. S. Fish and Wildlife Service had sufficient vessels to carry on the

regidar physical, chemical and biological sampling at sea and the N. B.

Scofiehl turned to other activities of the division.

]n September, 1949, the M. V. Yellowfin was ready for operation
and she began the s])ecific tasks assigned to the Division of Fish and
Came in the coopei-ative sardine investigations. From October until the

end of the biennium, with the use of sonar and recording fathometer, the

Yellowfin located schools of sai-dines in Snullici-n and Central California

waters. Samples of the (isli in these scIukiIs wei'c taken and material for

age detei'ininat ions and food studies conected. Wiiere schools were found
records of \\;ilrr te;n])eratui'es. water samples and ]ilankton samples were
taken. The |iiii|i(jsi' oT t his study is to (Ie1ei-niine 1 he physical and chemical
conditions when' s;irdine schools will be found, what kinds of food are

j)resent and il' the sardine shows a pi'el'ei'ence for particular types of

|)lanktonic food.

In addition to the work at sea the stall' continued its routine collec-

tion of data for an analysis of the size and age composition of the catch

and a measui-e of the success of tlie fishing fleet. Hesults of studies of the

return to the fishei-man based on his average monthly or w^eekly catch

h;i<| lirrn |)ulp|is|ic(| thi-ough ]'J\'2. These I'orniei- st udies were reviewed,
continued thi-oH'jh the ]It4>-49 season ;iiid published as Fish Bvdletin

.\o. 7<i. ill the hist six months of the biciiii iiiin. Through the cooperative

study <-;in'icd on with the \\ S. I<'isli ;iiid Wildlife Service the 1948-49

jiiid l!i l!t .'»() s;iiiline c;dclies wo'e coiiipih'd hy tons and numbers of fish

taken ill each age grouj). 'IMiese tables were published in tlu' duly, 1949,
and . I Illy. 19r)0. issues of C'alifoniia Fish and Ganic.
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TUNA

Heavy exploitation of t lie t iiiut I't'soin'ccs mai-ktMl t liis lui'iiniuin. Tlic

general expansion of the tuna industry was on a eautious note, howevei',

as prices to the fishermen deelined soinewiuit in .lauuary of lO.")!). Aftei-

reaching ^'^M) for yellowHn and >^'V2.() for skipjack, the price di-opj^ed to

$310 and $290 respectively Anioimts juiid foi' oihci- s|)ccics were reduced

proportionately This was caused hy tlic lai-ge holdings of canned tuna at

the end of 1940. Apparently the fast ex]>an(ling industry had at least

temporarily supplied the market demand for tuna. Some of the sinalh-r

canneries fell victim to this situation ami were cauglii with no workini^'

capital to continue operations until their case pack carry-over was sold.

Larger units in the industi-y with the advantage of national advertising

had little difficulty.

Other items contributed to the anxiety of the industry, such as:

relaxation of the Japanese fishing restrictions which jiermitted ex])ansion
to practically the full area which that nation formerly exploited; ship-

ments of tuna and tuna-like fishes fi-om Austi-alia, South America ami
the Central Pacific, besides those from Jai)an; talk of canneries being
built on the coast of the Gulf of Mexico; and threatened restriction of

bait fishing by ^Mexico and Central American countries. This was m(»re

than a threat in Panama where our vessels were not allowed to take bait

for some months.
The stocks of tuna held good, although long trips to Central America

and the Calapagos Islands Avere necessai-y as tunas on tln^ banks closer

to California failed to supply a large (iuautity of fish.

The size of the tuna bait fleet increased from !:>() vessels and an

aggregate of 27,526 gross tons in 1946 to 225 vessels and api)roximateIy

45.540 gross tons in 1950. In addition to the purse seiners that fish t\nia

during the spring and sunnuer mouths, thert^ wei-e about 20 purse seine

vessels that pursued the tuna for the entire period.

Throughout the biennium the skipjack and albacore landings in-

creased; yellowfin showed a slight decline in 1949 and the blnefin fishery

FiGURE 7. California landings of albacore, bluefin, skipjack and yellowrm, V.)4()-VJ
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was almost a failure. The 1 •).")() simiinor fishery for bluefiii was equally

poor with ])raeti('ally no (isli landed by niid-sumiiier.

Because of better facilities and an enlarged staff "we were able to

expand onr tuna iiivesti<>-ations. One tri]) with the M. V. N. B. Scofield

was made to tlie Hawaiian Islands where nnich nuitei'ial was collected

for an analysis of any ditferences between the mid-Pacific populations of

skipjack and yellowfin and these fishes taken oft' the coasts of the

Americas.
Several ti-ips were made oft'shore and along- the California coast to

determine conditions which govern the presence or absence of albacore.

Fish were located oft'shore and just pi-ior to the regular season but no
albacore have yet been taken during the w inter months. On these cruises

gill net and long line fishing methods were used as well as trolling.

.V regidar system of sam])liiig the catch of albacore, yellowfin and

skipjack has been set up to determine the sizes of fish in the catch. Pre-

liminary studies of tagging methods have been made. In October, 1949,
a meeting of all investigations studying tunas in the eastern Pacific was
held at our Termiiud island laboratory. Similar meetings are planned
annually to coordinate the work of all the agencies working on these fishes

in tlie Pacific area.

SALMON

After the peak years of 1945-46, the salmon catches of California

have dropped. The commei-cial catches of 1948-49 have been about the

avei-age <<\' the periods since 1916 (Figure 8). The ocean catches of these

1
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two years were approximately equal, but tlic river laiidiiiiis of 1!I4!» were

considerably lower. The ditferenee in the river cati-hes was primarily ilne

to a strike by the river fishermen in the tall of l')4!). In the early part of the
1949 fall season before the salmon had be<>un to appear in any numbers,
the fishermen received about 18 cents for fish uiidir 14 pounds and 20
cents for those over 14 pounds, and evidently expected that this price
would last through the entire season. However, on Sejitember .Sth fish

began appearing in quantity; on September !)th the tlealers cut tlie price
to a flat 18 cents per pound, and the fishermen promptly went out on
strike. This strike lasted thi-ough the entire reiiuiinder of the season;

hence, the bulk of the fall nni was lost to the industry. A few fish were
taken by non-striking fishermen. A somewhat larger number were taken

upon the orders of the union itself. Each day a few fishei-men would he

assigned to go out, make their catches, and delivei- these catches to the

union, which would in turn market the fish. The number of fishermen

operating at any one time was small. The total nund)ei- of fish landed

during the strike was only a fraction of th;it which would have been
landed under normal fishing conditions; but, of course, it is imi)ossible
to estimate how good the catches would have been had fisliing operations
been normal. Catches of the few boats that Avere ojierating and of the

Division of Fish and Game boat Striper (which was catching salmon for

tagging purposes) are not at all conclusive, but such catciu's indicate that

the season w^ould probablv not have been nuich better or much worse than
that of 1948.

The future of the salmon run in the main stem of the San Joacpiin
River looks bleak indeed. This is due to an intensification of the water

supply problems which have ruined the runs for the i)ast several years.
In the Fortieth Biennial Report of the Division of Fish and (lame, there

is a brief description of fish rescue operations in which pai't of the spring
salmon run of the San Joarjuin was trucked ])ast a di-y stretch in the San

•Joaquin River. This turns out to have been a wasted etfort, since it was
not possible to get enough water to enable the young of these salmon to

reach the sea in the spring of 1949. In order to avoi<l a repetiti(»n of this

waste of money and effort, the ]94f) spring salmon run was diverted into

the Alerced River instead of being trucked up the San .loaquin as was
done with the 1948 run. This diverting was done by sti-etching a net across

the San Joaquin River exactly at its junction with the .Merced -x. ijiat

fish coming up the San Joaquin would be divei'ted into the Mi-rced in-

stead of having to back downstream any distance in order to fiinl their

way to this river. The salmon accepted this rerouting with very little

fuss, probably because the small flow of return in-igation water coniinL--

down the San Joaquin was so warm that it would have been fatal to

salmon to have had to stay in it for any prolonged length of time. Pre-

sumably the fish realized this instinctively and were willing to acee|)t the

cooler and more copious waters of the Merced K'i\er. I nfurtunately. the

salmon ascending the ]\Ierced River did not have a high rate of survival.

This Avas because the fish ascended the river rather slowly and the great

majority of them were too far downstream at the time when the irri-

gators started diverting almost the entire flow of the .Merced I{iver. Sum-

mer flows in the Merced are so low that salmon cannot or will not try to

ascend the riffles frcmi one pool to the next. As summer advances, water

temperatures in the lower Merced become so high that the salmon are
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uiiahlc to survive. Tlic saliuou \vliich went farthest upstream fovind water
\\ liii-li iTinaiiU'd I'clalively cool all siiiuiner. Tn pi'i^vious years, the salmon
whifh wi'iil l)cyoii(l the town of Snellin<i' found water eool enough so that

the sui\i\;il was liigli. IIoAvever. in 1!)49 the survival was poor except
jiiiiniii; tlic rchit i\cly few fish ANiiicli got as far as the Merced Irrigation
l)is1i'ict (lain ai)out four miles u])stream fi'om Snelling.

1 !(.")() started out to be a repetition of 11)49 in that there was no water
available for salmon in the San Joaquin River, and in that the Bureau of

Mai'ine Fisheries erected a diversionary net at the mouth of the Merced
Hivei- and started the run going u]) that stream. The course of events in

IDoO was inlluenced by the outcome of a court trial in which the U. S.

Bureau of Reclamation was sued to compel them to allow a sufficient

How of wjttri- 1(1 iii;iiiit;iiii the salmon runs in the San Joaquin River below
l'''riaiit. Witliout going iuto the details of a very comjih^x and confusing
trial, sultice it to say that the court ai'ranged for the Bureau of Reclama-
tion to release a flow of 25 cubic feet of water per second which was to be
used b.\ itie Division of Fish aiul (Jame to get the salmon run upstream
tlirougli a series of iri'igation canals. One of these canals (the Delta
Canal

j crosses a bod}' of water known as Salt Slough on a flume and
trestle. The desire of the court was for the Division of Fish and Game
'" I'liild ;i (ish hiddci- ,i( this |»oint so that the salmon could climb from
S;ili SJoiiLih iiilo the Delta Canal at the point where the two crossed. Salt

SjoiiLili gathers a luodei-ate flow of irrigation water from the farming laud
ill the vicinity of Tjos Banos. Eventually the slough flows into the Sau
.loaijiiiii Uivei- a few miles above its junction with the Merced. The inten-
tion of the coui-t was for a route to be pi-epared by which the salmon could
swim up the San .loacpiin liiver into Salt Slough, up Salt Slough to the
crossinii of the Delta Canal through the flsh ladder to be constructed by
til'' l)i\ision of l-'ish ;iii,| (lam,, and into the Delta Canal, up this canal
to lis junction with the iaiLjvr Arroyo Canal, and up the Arroyo Canal to
'be point where it was di\crted fi-oni the San .loa(|uiu Hiver, thence up
the San .loaipiin to t he spa wning grounds in the vicinity of Friant Dam.

Ciiforljuiately
this court directive came too late to be etf'ective as far as

the 1!».")() salmon run was coiicei-ned. The order was issued in mid-May.
Construction of a (ish huldcr of this height (12 feet) is a matter which
usually re.piirc^ many months of m] tape and consti'uctioii time. On this
'"'•1^ 'be ]-r,\ tape \\ a s dispensed with in a mattei- of hours. r>ids were

"''!_"''i'''l-
' \\as accepted, and lln^ laddei' was operating on June 1(),

19.)(). abont a month after tlie issnaiiee (d' the court order. This was far
too hite. T,, |ia\e he.'u effective tile ladder should have been in operating
condition alxHil .May 1st. a matter (d' several days before the coui-fs
totally nne.\p,.,-t.'d action. As it was, the bulk of the salmon run went up
the .Merced K'i\er and (.nly :{(; (ish availed themselves of the fish ladder
which was (•(•iistrnete,| f,,,- their use. I'.y dune 2(ith it was obvious that
the salmon run was ov.'i-. Water tern |.erat iires in Salt Slough wei-e so high
that th.Me was no chance <d' any iiioie lish getting upsteam to the ladder.
Ibnee. |,y a-rccment with the di\isi,,n. the I'.ureau of Hecdanuition
'iiriied ,,i\ the ll(.w (d' water wliieh wa> being ii.sed for tilese fish. The
spring run of !!»:»() was oClieially (helaie.l •nded.

The program for the const ru<-t ion of lish screens and ladders has
leceived tremendous impetus fi-om additional funds made available
under the Wildlife Con.servation Act. However, as in any other long&
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rang-e and large scale program tlic mcrliaiiies of operation have b.vii

slow of achievement. The engineering lu4p iiecessary for tlie drawing up
of plans for large projects is now more readily available tli;in when the
Wildlife Board first began to make allocations of funds.

Detailed plans have been completed for the constrnction of two fish

ladders on the Dagnerr*^ Point Dam on the Yuba Ixiver. Tliis location is

about 10 miles above Marysvilh". I'lans also liave just been finished for tlie

constrnction of a fishway on the Sutter-r>utte Dam on the Feather Kiver.
This dam is h)('at(Hl about 10 miles below ( ii-oville.

'^'^aF^,.

FiGfRK 0. :\Iill Creek electric fi.sh .screen

The fisli screen shown in Figure I' li;is been Iniilt at the lieading of

th(^ Los Molinos AYatci- Company on .Mill ("reek. This site was dioscn
because of its suitability for fniHiei- e.xpetiinentation on elccti-ieal sei-een-

ing. Eleetrie fish sto])s so far have not been very snccessrnl. This screen

incorporates several new ideas in its construction and hope is held that

a truly effective electric screen may yet be produced.
Four small wooden fish la(ld(M-s were installed in ;^ra\i'l diversion

dams along"the .Merced IJiver. Theii- effectiveness has been doubt lul due to

lack of water at the pi-oper time. This lack of water dui'ing the salmon

run is not so mueh due to lack of i-unofi' as to the mismanagement of this

flow. Almost the total flow of the river is impounded e;ii-|y in the salmou

season often allowing sections of the sti-eam bed to dry u|). i^ater when
the dam is full, a larger spill occurs whiidi is often damaging to i)oth

small diversion dams ami their fish laddei-s. A moi-e extended period of

water release would make a gi-eal ditVereiiee in the salmon production

potential of the Merced Kiver.

The Division of Fish and (Jame has worked (dosely with the I'. S.

Bureau of Reclamation in the designing (tf a fish screen for tlic Tracy

pumping plant. When completed this diversion will be the hirgest in the
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State; and as its water will be drawn from salmon streams, a screen has
been oonsiderod necessary. This installation is also expected to save large
numbers of striped bass and otlier s])eeies of fisli. Bids liave already been
received for a pilot screen 200 feet long to be located in a temporary chan-
nel. This structure will be adequate for the diversion capacity of the first

three years of pump opei-ation. The pilot screen will contain several

types of debris-eleaiiing mechanisms and should give the information

necessary for the designing of an effective permanent installation. Dur-
ing the life of the pilot screen it is planned to transport the small fish out
of the danger area by barge.

The eonstruction of a building at Elk Grove has supplied a much
needed headquarters and shop for the men working on stream improve-
ment in the Central Valley. This shop when finished and equipped with

power tools will greatly increase the efficiency of the personnel working
ill 1 his area. This installation was constructed with funds provided by the
W i I (1 1 ife Conservation Board.

As part of an interstate investigation involving California, Wash-
iii<itoii. and Oi-cgon, the Bni'eau of Marine Fisheries has started tagging
.salmon in the ocean. Taggei's have been working out of San Francisco,
Fort Bragg, and I*>iircka. In addition, the bureau has tagged salmon in

the Sacraiiiciito-Saii .loa(|uiii Pclla as part of an investigation which is

iiiiciiniiiM-tc(l with the Pacific Marine Fisheries Commission.

TABLE 6. NUMBERS OF SALMON TAGGED

Area
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they would like to go salmon fishing' without cliarge, tlie reservation

being that they were to donate all fish for this tagging i)r()gi-aiu. Tlic

idea appealed to the sportsmen and the skippers had no tronhle obtaining
full crews. The Division of Fish and Game furnished a mininnnn of one

tagger to go with each boat. On a few boats, two taggers went along.
On the twenty-sixth of ^larch. l!)4n, this armada ]Hit to sea, and

spent the morning and early afternoon fishing for salmon. Fishing was
only fair and 69 fish were landed by the 15 boats. This operation did
a great deal to promote bettei- understanding between the division and the
boat operators and the sportsmen, and it was decided to repeat in I!).")!).

The 1950 salmon season opened earlier, i.e., on March 1st; hence, it was
decided to hold "Tag Dav" on Februarv 26th, the last Sundav before
the opening of the season. Operations were much as in 1949, except tliat

the weather was a little better and the fishing was a great deal better.

Twent}' boats tagged a total of 865 salmon during the day's operations.
Twelve fish were killed during the course of the tagging operation. These
were all turned over to charity.

The most important result of this ocean tagging has been to show
tliat the great bulk of California's king salmon originate in the Sacra-

mento-San Joaquin River systems. An earlier tagging experiment con-

ducted from 1939 to 1942 also demonstrated this fact. The present
experiment confirms the older fiiulings and conclusively demonsti-ates

that if we are going to have a salmon fishery either in the river or the

ocean, we are going to have to be very careful about what happens to

the spawning beds of the Sacramento-San Joa((iiin IJiver systems.

Interesting but much less important than the mass movements of

salmon into the Sacramento-San Joatjuin Rivers are iho occasional long-

range and high speed movements shown l)y a few individual fish. One

king salmon went from San Francisco to southern Canada in ill days.
Another made the trip to the Columbia River in 22 days. One salmon

tagged oflp Oregon was recovered in the Tuolumne River. Another tagged
otf the Washington coast was recovered in tlie Saci-amenlo Kiver. ()ne

tagged off southern Canada was recovered oft' New Years Point, between
San Francisco and Santa Cruz.

Silver salmon are much less impoi-tant in the California fishery
than the kings. The landings of silvers amount to only about 10 pei-cent
of the State's total catch. Tag returns show t hat the movements of sil\ eis

in no way resemble those of kings, .Most of the i-ecoveries frotii ('nliliu--

nia-tagged silvers were made in the waters olT ()re<j-on oi- in ( )i-cgon

streams. This northward movement stiows in I'cturiis Troni both the

1939-42 tagging and from the present tagging experiment.
Another experiment involving cooperation \>y the States of Cali-

fornia, OiV'gon, and AVashington was the marking of salmon in the

rivers of the three Pacific Coast states in oi'der to determine what streams

were providing what percentage of the marine catches of salmon in what

specific areas. This Avork was started in 1950. California's share w;is to

include the marking of 200,000 hatchery-reared fish from ('oleinan

Hatchery on Battle Creek, 200,0()(l wild fish fi-om the Sacramento Kivei-

and 200,000 fish from a coastal hatchery. As actually carried out. the

work included 234,000 wild fish from the Siicramento Piver (marked

by removing dorsal and left ventral fins;; 2.35.000 froni Coleman
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Hatchery (marked by removing' dorsal and right ventral fins) ;
and

137,000 from Prairie Creek Hatchery near Orick (marked by removing
anal and left venti-al fins). It was expected that the -wild fish could be

cauglit b}- the use of seines, since this method of catching young salmon
had proved quite successful in the American River and in some of the

rivers of the San Joaquin Valley. However, when seines were tried in the

Saci-amento. they proved to be utterly inadequate as only a few hundred
fish pel- day could be obtained. The method of attack was immediately
shifted and 22 fyke nets mounted on rectangular frames were built and
set ill the riffles of the Sacramento River. These nets did the job, but
the ]iroper setting of them proved to be quite a task. If they were placed
in water which flowed too slowlv, thev did not catch enough fish. But,
if they were placed in water which flowed too rapidly, they caught many
fish but killed most of them. Intensive exjierimenting was required to

find suitable places, but oiu-e these spots were found the nets produced
an entirely adequate supjily of good healthy fish. The wild salmon were
carried to Coleman Hatchery, marked by the same crews that were

marking the hatchery fish, and then returned to the Sacramento River.
Colenuin Hatchery is operated by the IJ. S. Fish and Wildlife Serv-

ice, wliich donated the hatchery fish and the facilities for marking
hatchery and wild fish in that area. The Coleman Hatchery staff took
an interest in this work, made suggestions of great value and gave us
M list of experienced fish mai'kei-s residing in that area. The division

wishes to thank the V. S. Fish and Wildlife Service and John Pelnar, the

district supervisor who is in chai-ge of Coleman Hatchery.

MACKEREL

The Pacific mackerel fislici-y I'cniaiiicd at a relatively low level dur-

ing the bienninm. The lfl47 ycar-chiss, which formed a large portion of

the catch in 1M47-4S. continued to sn])i)oi-1 the fishery in l!)48-49 and
1949-50. Landings in the Los Angeles region, wliich account for virtualiv
all of the State's catch, fell t(. less than :57,()()(),()()() pounds in 1948-49—
the lowest figni-e since the fishery became ot major importance in P).3;5.

In 1949-50, landings rose to nearly 49,000, ()()(), a substantial gain but
still far below the record season of 1985-3() when about l;!(),()00,()()(i

|)oiiii(|s were processed. Itoth scoop and seine boats were active. In

I94S-49 scoop fislieriiicn caught iiearl.\- 2.S. ()()().000 pounds and seine

fishei-men 9,000,000. Preliminary figures for 1949-50 show i-onghly ecpial
catches for each tvpe of gear. State-wide landings were approximate! v

:5H,000,000 i)onn<ls in 1948-4!) and 50,000.000 in 1949-50.
Ifoiitine sam])ling of the eoiniiiercial catch continued without in-

tcnii pt ion. These saiii|)les proxide tlie basic int'ormation regarding the
size and a'jc of the fish which cntcT" the fishcr.x'. Studies of the age com-

position of the catch For the period l!t;;9-49 wci-e completed. At the close

of the bienninm the data wcic being eonipile<l in inannscript form.
Results of the tagging program wei'c published as Fish IJnIletin 7."5 in

1!)49. This j)r(»gr-am was inangnrated in ri;i5 and the last tagged fisli

were recovered in 1947.

The fisherv for jack mackerel is carried out almost exclusively
b.v seiners. Landings were sni)s1antial, though far short of the bannei-
1947-48 season when the catch passed 142,000,000 pounds. The state-wide
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Figure 10. Landings of Pacific and jack maclterel for the past 10 seasons. The
mackerel season is considered to start in :\Iay and end in April.

catch ill the 1948-49 season was nearly r)6,()()().()()() aiul in l!»4!i-.">0 al.ciil

()0,000,000. Los Angeles region iaiulings ])i()(liice(l by far the 'jrcati'si

tonnage: about 43,000,000 pounds in lf»4<S-4fi and over :)4.0!)( ).()()() in

1949-50. The Monterey region reported landings of aiiproximatcly
9 and 4 million pounds in the two s(^asniis ami t!ie Santa IJarbai'a ri-jion

roughly 4 and 1 million.

Investigations of the jack markcrcl, begun on a liniit('(l l)asis in 1I'47.

were gradually intensified. The original program included studies of

the size and age composition of the commercial catch. This work is being
continued on a routine basis. In 1948. a study of the ))o|)nlati(;ns in tlie

Central and Southern California areas was inaugurated. This led to a

broader study of the distribution of the species along the entire I'aeide

Coast. A considerable body of data bearing on these ]>r(»l)leiiis was oli-

tained and was being analysed at the close of the bienniiini. .Maturity

studies were started in 194!*. These must be cf)ntiniied for at least another

year before any conclusions can be reached. Fiiuilly, a survey of fishing

localities is being made as time permits.

BOTTOM FISH

The otter trawl fishing for sole, sand dabs, flounder, tiirbot. roeUlish.

and other bottom fish takes a greatei- tonnage of fisli than any other fi-esh

fish industry of the State. The landings of flatfish ;iiid roeUfish for the

last ten years are shown in Figure 11, but this graph does not tell the

entire story. Rockfish used to be taken primarily by means of hook and

line, but a type of trawl was developed which was (piite satisfactory

for catching theme in quantity. This, combined with the almost unlimited

demand for fish products during AVorld War II. resulted in the boom

of the rockfish fishery which reached its peak in i:)4.'). The subserpient
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Figure 11. California landings of rockfish and flatfish (flounder, sole and turbot)

decline has resulted partly from poor market conditions and partly from
a shortage of rockfish on some of the banks. The increase in catches of

sole has resulted from a steady increase in the number of boats, increase

in the efficiency of <jear, development of new fishinp' grounds in waters

decpci- than were formerly fished, and in the utilization of species for-

iiH'i-ly regarded as trash fish. For example, the previously unutilized

Dovei- sole now provides the largest poundage of any single species of

flalfisli. Tiic in<'reased use of this species was largely responsible for

the fact that llic catch of fl.atfish in li)48 was the greatest ever recorded

in the State's history. The industrj^ is just beginning to take large quan-
tities of scaly-fin ( Px'llingham) sole, another formerly unutilized species.

Tn spite <»f tlic increase in total landings, the trawl fishery is not

as liealtli\- as il would seem. There has been a tlecided decline in the

catches of previously utilized fish and to some extent in the Dover sole,

a c()n(litioii that li;is sefionsly wori'ied the industry. Part of this has

(h)nl)th'ss heen due to a great increase in the nnmher of boats, but part
of it has also heen due to unnecessary waste of small fish, and the resulting
(Irclihc iu the numbers available. Pi'ior to 11)40, the trawlers were com-

pany-ow ncil, ami there were rehit i \('l.\' few companies. At the suggestion
of llie l)i\isi(in el' h'ish and (iamc these com|)anies voluntarily limited

tliemsel\('s to the use of nets with a hag of five-inch mesh or greater.

'I'liis peiinitted ihe escape of large (piaiifities of small uonsaleable flat-

fish. In more recent yi'ars the hoats ha\-e heen operated hy individual

owners; hence, the old agi'eement between the companies no longer held.

The boats have been using nets with a mesh as fine as 2i inches, and
the use of such gear resulted in the loss of large quantities of fish which
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would have grown enough to he sah'al)le in aiiotluT year or so. A result

of this condition was the industry's agreement to the passage of a hiw

limiting otter trawls to a mesh of 4i inehes. Tlie 4!-iiich mesh reiiuire-
ment now enforced corresponds quite closely to the ])re-l!)40 tivf-im-h

mesh voluntary agreement. This is heeause in tlie older agreement the

mesh size was measured from center of knot to center of kn(»t ; whereas.
the modern law requires that the measurement he of the t-h-ar opening
between the knots. When the present law was passed, it stated that the

nets should be five inches clear opening between knots, but tliis was
later reduced to -i^ inches at the request of tlie industry. It is too early
for this mesh-restriction law to have shown an\- results in the ini|>n)ve-

ment of the fishery.

Work on the trawl fishery by the liurean of Marine V'ishei-ii's lias

included a study of the trawl boat logs, goiug into some detail as to

the species caug-ht, the catch localities, cateli depths, and so on. All this

work is necessary in order to keep an accurate track of the conditions (»f

the fishery and its progress from year to year.
Research work on the vessel X. B. Scofuhl has included a study ot'

the effects of different sizes of trawl mesh on the release of young fish,

and some exploratory work to determine the fisliing ])otential i>\' the

deep sea off the coast of California.

Several species of bottom fish have heen tagged in order to learn

something about their movements and rate of survival. We lia\t' hei'u

getting excellent cooperation from fishing boat crews in the return

of these fish. This is esjjecially gi-atifying in view of the fact that (ui

board a trawler flatfish are definitely a bulk ])rotluct, and the fishenuen

must keep their eyes open in order to spot the tagged individuals. In-

evitably some tags are missed by the fishermen. .Many of tln'se are found

and returned to us by the men aiul women in the fish pi-ocessiuL' plants.

xVlmost all of the returns of fiatfish tags have been made within I'd

miles of the place where the fish were released, showing that most (.f

the species move relatively little. Exceptions to this were two Kui:li>h

sole which were tagged off Eureka and i-ecovered olV San l-'raneiscu.

SABLEFISH

The sablefish (block codj fishery of the Pacific Coast lias shown

alarming signs of depletion. Concern for the future has led the iiidustry

to request that the Pacific Marine Fisheries Commission start an investi-

gation of the species. The commission in turn has asked that the h.io|ogi.-aI

staffs of California. Oregon, and Washington start tiiis work.

Before a suitable conservation ju'ogratn can be developed, it is nec.s-

sary to know whether we are dealing with a single coastwide popplatiou

of sablefish or with a number of smaller ix.pniations each nf which re-

mains in a somewhat restricted area. In order to answer this qiiestnui

all three states are ta-ging sablefish to flefrmine the exte.it of their

movements. As another wav of getting at tli- same problem, the throe

states, Canada, and Alaska are all collecting sablefish samples »'"• -'"p-

ment to the California State Fisheries Laboratory at lerniinal lslan<l

where meristic counts are being taken and where a comparison is beinp

made between fish from the different areas.
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FiGURK 12. FishiriK for sableflsh. Hauling in a long- line from a depth of 400 fathoms,
with the aid of a liiir puller. PhotO(jraph by J. B. PhiUips. Monterey, California,

March 1. ltir,().

Work i.s al.so bcin^' tloiie to detenniiie the rate of orowtli, weight-

lengtli i-elationshii), size at maturity, and spawning season.

The California landings of sablefisli in no way reflect the abundance

of the species. As a rule small individuals (under five pounds) are not

wanted by the markets, but during Worhl AVar II the markets were able

to sell sucli fish and the drag net boats brought in great quantities. The

postwar drop represents a return to normal marketing conditions.

.Sablefisli are marketed fresh, filleted and frozen, smoked, and salted,

and some recent canning of fillets has proved successful. The flesh is

oily and of ])leasiiig texture. This species is found from Southern Cali-

fornia to Alaska. It is caught on baited long lines and is also caught by
use of drag nets. It has been taken commercially in water as deep as

400 fathoms and in shallow water, close to shore. In the winter, there

a|)pears to be a greater concentration of larger individuals in deeper

watei', wiiile in the spring and sunnncr llicre is a shifting into somewhat

f>li;ill(i\vci' water, willi the smallest fisli in t lie sliallowest water. Spawning
occnrs niainl\- durin'j the winter iiioiitlis.

CRABS

The cral) fishery, altliouiili producing a lu.xnry food, underwent a

treniendous expansion dui-ini:' the last few years. Shortly after re-estab-

lishiiient of the industi-y after the war, the total seasonal landings rose

to more than double those of i)re\var years. San Francisco has been sur-

passed by Eureka in total poundage of crabs landed beginning with the
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1945-46 season. This lias been the result of iiu-n'asinir the total li^hiu^'
effort in the Eureka re<iion where prior tn l!>44 the resource had not been

fully harvested. During the same period more intense fishiii-: has ^'rad-

ually increased the seasonal landin<rs at Saii Fraiieiseo to about five and
one-half million ])()ini(ls which is about •_*.()()().()()() pounds above the pre-
war level.

Crab traps of stainless steel wire wo\cn about cireular Ifames have
become the principal fishing gear. However, there are still many snudh'r
boats in both the San Francisco ami Kureka regions contributing to tlie

total landings through the ns(> of the hoop nets which once were the

mainstay of the fishery.

Since there must exist a limit to the amcMint of exploitation of the

resource in relation to the natural iiroduction of the species, it became
advisable in 1948 to begin a biological investigation of the ci-al) to ilctei--

mine if this resource can withstand the increased fishim: jtressure.
The existing protection of females and the minimum size limit restrict

fishing to a definite group of older male i-rabs. When these are taken

crabbing must cease—but only until aftei- the ensuing nioltin^r season

which brings in a new group of legal-size crabs. I'reliminary studies of

the present biological investigation are yielding information on the rat«'

of growth and size at first maturity of the crab, in California waters.

Crabs about to shed their shells are held in fresh circulatin;r sea water

at the Steinhart Aquarium, San Francisco. The growth of these crabs

after molting gives increments of the various sizes. The sea.sons of molt-

ing for different size groups are being ascertained and considered with

periodic growth increases to give tlata for construction of the dcsii-ed

growth curve. Determination of the size and age at first sexual maturity
will allows an estimation of the possibility of the intensive fishin'/ oi)er-

ations resulting in irreparable dama<i-e to the resource. There is indii-a-

tion that legal-size crabs have passed thi-oiigli two mating seasons. Thus,

it seems, since natural production has op|)ortunity for succis-s, that

only a catastrophe foi- the females or the yoiini.'- stages could hariu the

fishery for an extendiMl period.

PISMO CLAM

After Sei)tember, 11)47. there was no legal conuuen-ial e.xploitat ion

of California Pisnio clams but limited (piantiti<'s have be«'ii imported into

the State from Mexican waters to meet the eonsiim.-r demantl. Dnriim

1948 there were no records of shipments into California from south of the

International Boundary. In l!)4!i. however, the imports amounted to

about 645,000 pounds live weight. Reduced canning is the major faetor

responsible for the drop in importations fr-.m a hi-h of over 5;{.(KM).0((0

pounds in 1945.

Tn October. 1!»4!», Fish and (iame District l-.\ the Le(;raiide .sanc-

tuary just south of Pismo lieach ) was oi)en to the sportsmen of the State

for the first time in 20 vears. Duiin- a two ami one-half month period

followiuf^ this opening' an estimate.l 4.()(>().()l)n p..unds were removed

from thil beach. .\t the same time that District 1>.\ was opened two

other areas (one at Pisiiio Beach and one at .Morn. Bay) were clewed

to clam digging. It is anticipated that designated areas wdl be set up h.h

clam sanctuaries and alternately opened and closed approxnnately every
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five years, thus allowing a given population of elanis limited iJi-otection

for short periods.
Pismo elam investigations, re-established in 1946, indicate that there

have been no exceptionally successful sets at Pismo Beach since 1946.

A review of available information about the Pismo clam was prepared
for publication in Califoniia Fish cuid Game, July, 1950, and a more
technical report on populations, maturity and local growth rates is being

prepared in conjunction with Dr. Wesley K. Coe of Seripps Institution

of Oceanography.

ABALONE

The production of abalones has increased slightly over that of the

last biennium. Because of the great increase of abalone divers after the

war. the drain on District 18 was excessive and practically all of the

legal-sized abalones were removed. Most of the abalones now come from
the Channel Islands. The present diving crews are the old timers who
have followed the fishery for years. Only a few of the postwar semi-

profcssionals have stayed in business. A new species (Haliotis sorensenii)
described from a few specimens taken near San Simeon has been dis-

covered in connnercial quantities around San Clemente Island. The
center of tiie industry is at present at Santa Barbara where a large
modern ])lant ])i-ocesses the abalones as they ai'e landed from the islands.

Morro liay has two processing plants whieh produce a small steady

supply.

OCEAN SPORT FISHING

Ocean sport fishing has shown a continual I'ise in numbers of boats

and fishei'men since the end of the war. The increase in numbers of boats

and fishermen between 1947 and 1948 was 21 and 22 percent, respec-

tively, but the increase in total number of fish caught was only 8 per-
cent. If the stock of fish was sufficient, the total ocean sport catch could

be expected to increase in ])ropoi'tioii to the number of fishermen.

Spot checks of sport ho;it hindinns, made continuously since 1947,
have revealed that the average catch of the marine angler is about five

fish of all species. The number of anglei's catching 10 or more fish during
any one day of angling avei'aged less than 10 ])ei'cent of the total anglers
thronghont the season. Se\-enty-tive percent of the anglers caught five or

less fish (lining an average fishing day. In fact, over half of the 234 boats

checked dnring 1948 and 1949 repoi'ted an average catch of three fish

or less pel- fishei'man.

iJcfore 1949, holders of sport lishiuL; licenses wei-e permitted to take

15 fish in the aggregate of certnin species. Beginning in 1949, the regu-
lation was clian^('(l to a hag limit of 10 fish of cei'tain species, and several

additional species were phieed on n limit of 1.") lisli. This new regulation
was intendeil to pei-form two fnin-tions: to help eliminate some of the

wjiste of (ish t lint often occurs w hen an anglei- returns with a heavy catch

and has diflicnity in (lis|)osing of it, and also to distribute the available

fish more evi'uly among the anglei's. This would be accomplished by
causing the higldy successful angler to give his overlimit fish to those

anglers that were less successful. Preferably, of course, it is better that

an angler cease fishing if he i-eaches his limit, or releases alive over-

limit fish.
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There has been little chanfre in the speeies eoniposition of the marine

sportcateh. The important ones are barracnda, the popnlar kelp and
saud bass (frequently called calico bass), the many speeies of roektish.

halibut, -white sea bass and yellowtaih Perhaps tiie backbone of the

Southern California sportfishery is the kelji and sand bass. I'ntil tlie

spring of 1950, very little research work on these tisbes liad Ix't-n <lone.

At the present time an experimental taprjrin;r jn-o^n-am is in etVect and
a total of more than 1.200 fisli liave been tairjred. This veiitnn' is a cooper-
ative one between several groujis : the Bureau of Mariin* Fisheries, sport-
boat owners, boat landing operators, live bait dealers, a tackle mann-
facturer, the Southern Council of Conservation (luhs, and the Sporting
Goods Dealers Association of the T.,os Angeles area. ()nly becanse of the

friendh' efforts of all of these groups, and many indivi(hials as well, has

it been possible to put on this tairtrinir iifo-jr-ain to tlie extent necessary.

Figure 13. Tagging rock ba.n.M

It is far too early to explain any definite results, altlmu-li infonnation is

coming in at an unusual rate.

In keeping with a policy set up in the summer of 1!H>. the bureau

has maintained monthlv news releases sunnnari/.nig the marine spnrt-

catch all along the California coast. The value of such a policy is mani-

fold, but most important it does much to convin.-e boat operators that

they personally profit by keeping ami sendiuL- n. .•afch re.-or.is that will

be used, as public information.
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LIVE BAIT FISHERY

There has been little if any change in the past two years either in

the manner in which live bait fishermen operate or in the handling of

the catch records that these fishermen maintain for the bureau. The
kinds and amounts of fish taken daily by the fishermen have been reported
to us and we have accompanied as many bait boats as possible during
each season. On these trips much information is gained that does not

appear on the catch records and at the same time good relationships are

maintained.

During this bienuium, the bait reports indicated that practically
no small sardines were caught on the bait grounds of Southern Cali-

fornia. The total bait catch has increased and adult sardines form a

larger part of the total than was true in the 1946-1948 Biennium.

SHARKS

Since before World War If the shark fishery in California has been

primarily for the purpose of obtaining vitamin A from the liver oils.

\Vithin the last few months, this industry has died a rather sudden death.

In California watci-s the vitamin fishery has dejiendcd jirimarily upon
soupfin sharks. Dogfish were of secondary consideration. The soupfin
has been subject to a very intensive fishery and has shown signs of

extreme depletion. Soujifiii liver prices advanced to a point where first-

quality male livers were bringing as much as $1 ])cr ounce. Even at this

fantastic price, the fish were so scarce that many fisliermen were drojiping
out of the business, being unable to make a living. Early in 1950, there

were extensive imports of much cheaper shai-l< lixci- oils and tlie develop-
ment of artificial vitamin A. l>('t\v('(Mi them, these two occurrences forced

the pi'ice of soupfin livers from $1() ])er pound down to about $2.25 ])er

pound and made it impossible foi- the few remaining soupfin fishermen
to stay in business. A corresponding dro]) in (h)gfish Ii\-er prices has
made it a pivictical ceiiainly that, bai'i'ing a major economic uplieaval,
there will be no dogfish fisJiery when tiie sj)ecies becomes available to the

trawlers this coming winter.

SEA LIONS, SEA ELEPHANTS AND SEA OTTERS

The sea lion population seems to lia\e changed litth* in the past two
decades. A considerable increase in nuniixTs lias 1)een noted at Santa
iJarhara and San .\ieolas Islands which is offset by a decrease in other

places. The increased aetivit.\- of the Navy at San Miguel and San Cle-

inente Islands has caused most of t he animals that previously used those
islands to move away.

The pfoleetion given the sea elep|i;inls lor many v'ears in Mexican
and California waters is beginning to show results. Several hundred can

usually be found about the Channel Islands. Sea lion surveys in the
late twenties did not i-eveal a single sea elejihant in Califoriiia waters.

The sea ottei's, inhabiting the stretch of coast l)etween Monterey and
San Simeon, appeal- to l)e maintaining their mnnbers. Several of the
animals can usually be obsei-ved in many of the protected coves in this

area.
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KELP

Of the several seaweeds occasionally jrathered. only one, the «riaiit

kelp, is utilized in qnantity. Two firms are en«ra^'.'d in jiarvestin*: «riant

kelp. One is located at San Dieg-o and prodnc.'s al<:inates whidi an* in

demaid for a mimber of industrial purposes. The second, at San Pedro,
produces some medicinal products but the bulk of its outi)ut is jjowdered
kelp used in mixture for stockfoods. t^sjiecially for j)onItry. lio-j-s and
dairy stock.

The financial return to the State from tlie tonnajre tax on luirvest.-d

kelp and the leasing of beds is small. In recent years the harvest has

averaged about 57,000 wet tons of kelp per year. This is hut a small
fraction of the amounts cut during World War I. The iutei-ests of t In-

state are fully protected by detailed laws goveriiinti the Icasini: of beds
and methods of harvesting. It is noteworthy that through the yeai-s no
court actions have been necessary.

The effects of kelp harvesting have been studied by various agfu.-ics
over the past 30 years and the results have been reported in Federal ami
State publications. This natural resource is unirpie in that utilization

tends to improve the original supply. Supervised harvesting results in

a more healthy growth in the beds with less breakage from wave action

and less litter to wash ashore. Valuable products are bein<: prodined
from this resource without injury to the beds, to the fisheries, or to the

recreational areas of Southern Califoi-nia.

FISHERIES STATISTICS

Accomplishment in the statistical unit dui'ing the jiast two years
has been possible because for the first time in many \eai-s tlie elei-ieal

staff quota was filled and there wei-e men placed in traininL' for the field

work Avhich had long been neglected. With the weight of detail lifted the

supervising staff' had time to devote to an overhaul of the tools for col-

lecting and the mechanics for handling the record of the billion |)ound
catch. Conditions had changed rai)idly in the fishei-ies, in the fleet ami
in the industry in recent years and the demand for statistical summaries
was increasing.

After careful study revisions were made in most of the forms from

which the fisheries statistics are c<mi])iled. P>ecause these sim|»le forms

had been carefully planned they had met many of the gradual eliangcs

in conditions and given adequate information over a long period of

years. We were reluctant to make them more complex but the postwar

kdjustments in the fisheries and the industry had brouudit chancres that

could not be recorded on the simjjler form. On the fish re.-eipts, for

example, it was necessary to get a record f)f gear on every cHtch becHHse

the fishermen were using so many kinds and changing gear so often that

the yearly boat registration which i-ecorded gear for each vessel »'ould

not give sufficient information to enable us to follow these dianges. It

was also necessary to ask for three locality records; the water area where

the fish were caught, the place of first landing ami the fiiuil destination

of the fish. At times the vessels do not unload at the cannery <.r nutrket

dock as thev did in the past but deliver their catch hundn-ds of mdes

away to a "barge anchored on the fishing grounds or to a truck at a
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leniutr whai-J'. For similar reasons changes were necessary in nearly
every form that was in use.

The serial number on the Fish and Game boat plate acts as an identi-

fying code in the statistical system. The first boat plates were issued
in 1931 and many of these were lost or painted over so that the serial

number could not be read. During the war it had been impossible to get
rust proof metals and the plates made during that time had quickly
deteriorated when ex))osed to the salt water. In 1949, therefore, the boat

plates in the series from 1 through 7UD0 were replaced without cost to

the boat owner provided the vessel was properly registered for com-
mercial fishing or had a party permit for sport fishing.

Renewing the boat plates came at an opportune time to stress the

importance of the boat identification on the fish receipts and the need
for proper registration of the vessels. Dealers had become careless about

identifying the vessels by Fish and Game number on the fish receipts;
owners had neglected to register their vessels each year. Replacing the

boat ])lates has produced most beneficial results to the statistical system.

By stressing the identification of the boat by number on the fish receipts
it has improved the records w^e get from the fish dealers and therefore

reduced the clerical work
;
it has stimulated interest in the boat registra-

tions and the necessity for boat plates.
In 1949-1950 there were 1,000 more vessels in the active fishing fleet

than had ever fished in California w-aters before. Among these were
100 additional spoi-t fishing boats; there was a high percentage of larger
vessels (1G4 over 100 ft. long) and more than the usual number (424)
had come from Alaska, Washington and Oregon to join the local fleet.

There was also a more noticeable movement of the vessels up and down
the coast and the i-ccords of iii(li\i(lu;d vessels were getting more compli-
cated.

Fish Bulletiii .Vo. 74, clcxciitli iu a series of catch bulletins fostered

by the statistical unit, was published in ]94f). This bulletin presented the
detailed catch statistics foi- the A'ear 1947 which was routine, and in

addition a review of statistics for the period 191(j-1947. This gathered
into one convenient place comparable records gleaned from many former

])ublications. Meml)ers of 1hc research staff analj^zed the graphs and
tables presented for both minor and major species and told the historical

story of each fishery. Ijccausc of tlic scope of this bulletin it has many
uses, one of A\liicli is as a source of ready reference for information con-

cerning the less important species wliidi i-cceive little attention elsewhere.
In addition to the record of first sale of fish to a dealer, the Bureau

of .Marine l-'isheries I'eceives monthly repoi-ts from the processors of

the State. These show details of kinds of lisli handled and the amounts of

cainied fish, fish meal and oil and other products produced. Formerly
the data from these repoiis hail been com|)iled into inonthly suiinnai'ies

hy the San h'ranciscn dlTicc and released to interested j)ersons. Dui'ing
1949 the handlinii of I ln'se imports was transferi'ed to the Terminal Island

lal)oratoi-y and cluuiges were made in the monthly sunnnaries issued.

'I'liese changes were based on suggestions i'ecei\-ed I'rom members of the

industi-y.

Circular '2'.'>. compiled li-dni the pi-ocessors' reports for 1948 sepa-
rated the record of the packs of .jack an<l Pacific mackerels and gave more
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detail on the tuna packs than was oustoniary. rirciilar NO. i24 wlii.-h

covered the processed fisli for 1949 adtled a rccapituhition of tlic case

pack of tuna, bonito and yellowtail for the period 1918-194!). This sum-
mary was presented at a time when tlie industry and the Federal Food
and Drug Administration were cooporatin<r on a ]>ro'_n-am for standard-
izing the tuna pack and this information was nccd.-d in tln-ir work.

The catch in 1948 of 9()(),()0().(H)() pounds was valued at ^sO.oOO.OOO,

exceeding the value for any former year by ;f;2().()()(), ()()(). In 1949 although
the catch was over one billion jiounds tiie value to the fishennen was
only $73,000,000. This reduction in value was due to a general red net ion

in the price of fish from 1948 to 1949.

RESEARCH VESSELS
The M. V. N.B. Scoficid was in service thi-oiighout tiie hiciininni and

made the following cruises :

Date
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The iiivestijiations in tlie San Joaquin Delta have been p-reatly facili-

tated by the constrnction of the new Fish and (iame research vessel,

Striper. This vessel is owned by the Bureau of Fish Conservation and is

manned by a netman and boatswain employed by the Bureau of Marine
Fisheries. His time is divided about ocjually between the two bureaus.

The Striper is a 28-foot Frazer River type gill -net boat with a power
reel for Avinding up gill lu^ts. It is equipped with bunks and facilities

for cooking. When used by Fish Conservation, most of the Striper's

Figure 14. Fish and Game boat f<triper jointly used by the Bureau of Marine Fisheries
and the Bureau of Fish Conservation for research in llie Sacramento-San .Joaquin Delta.

Photoyruph by Kramer Adams.

time is spent working on striped bass. Marine Fisheries uses most of its

share of the boat's time on salmon investigation but has done some work
on crabs. The boat has been used for tow net hauls, for the dragging of

small trawls and dredges, and for gill-netting to obtain striped bass and
salmon for tagging. The power-operated net reel makes this last opera-
tion far easier and more efficient. The use of this power reel makes it

possil)le for the operators to make as many as six comy)ai"atively short

gill-nel drifts wiiei'e a civw with a li;in(l-pulled gill net would find it

possible to make no more tluin t\\(» long dcifts. This means that the fish

spend a relatively short time tangled in onr n(>ts, hence are much less

weakened by being licld. .\ net is sti'ung out in an api)r()priate place and
allowed to di-i It for w li;itc\cr li>n,i;1 li of t inic seems most desirable, usually
about an lioui-. and then is picked up. To pick up the net, one operator
steps on a treadle in the reaf of the boat. This starts the big reel turning
slowly and bi'ings in the net until a fish is reached. One man can fish

with this type of boat; two men cjin both fish and tag if the fish are not

very abuiulant. Tn the event rtf ;i lie;i\y I'un of either salmon or striped

bass, three men are desirable.
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UNDERSEA OIL EXPLORATION

The major oil companies continued tlieir exploratinu tm- midersea
oil deposits until mid-July. ]9-l!). I',y that tini.' all of the areas in wlii.-li

the companies were interested had been exploretl by seismic metlinds and
the commission denied applications for more work south of Point Con-

ception prior to 1952.

The commission re(|uired that all exi)loratory work carried on be a

joint project of all companies concerned. This ])revented re-e.\|)|oi-at ion

by each individual company and did nnu-h to reduce the kill of fisli.

The Bureau of Marine Fisheries maintained an obscr\cr with cadi

seismic crew durino- all operations. The cost of the obscrxcrs was boinc

b}' the oil companies.

PUBLICATIONS BY STAFF MEMBERS OF THE
BUREAU OF MARINE FISHERIES

Circular No. 2'A. St.itistipal Report of Fresh and ( .iiiiif.l Ki^linv I'r(..|ii<is, V.-.ir I'.Ms,

Circular No. 24. Statistical Kep«>rt of Frcsli aixi CaiirMMl Fish.T.\ l'r..,|iiii,s. V.ar I'.M'.i.

Fish Bulletin Xo. (JK. Comnion .Marine Fishes ..I" ( "alir-nnia. l'..\ I'hil M. I{ hi. I'.M^;

!.')() p.

Fish Bulletin No. (Jl). Ajje and I.en^'lii ( "uinpusltion nf tin- S.-irdini' ("ateh CUT tiie

Pacitic Coast of the Fiiited States and ('ana<hi. 1'.l41-4"_' ihn.n'^'h l'.>4<; IT. I'.v Fnniee.s

E. Feliu * and Julius li. Phillips. I'.t4s
;
12-J p.

Fish Bulletin No. 70. A Preliminary Population Simly of tlie Yelhuvfin 'I'nna .ind tin-

Albacore. By H. C. Godsil. 194S ;
!K) p.

Fish Bulletin No. 71. Crowth of the Sardine, SardiiioitK riirriilin. l!"ll IJ ihroiiuh

1946-47. By Julius B. Phillips. 1!J4S ;
:',:i p.

Fish Bulletin No. 72. Trawling Gear in California. I!.\ W. I.. Sroti,.|d. I'.Hs :
tUi p.

Fish Bulletin No. 73. Tagging Expi rinimls on iln' I'mc itic .Mack.nl. I'm uiitntoiihiirux

diego. By Donald II. Fry. Jr.. and I'hil M. Koedel. I'.Ml' : tit p.

Fish Bulletin No. 74. The Conunercial Fish Calcli of «'alifoiiiia lor ih<- ^.•ar l!>»7

With an Ili.storical Review. IDIU 1!»47. By the Staff of th.- I'.iin-an ..f .Marine

Fisheries. 1949 ;
267 p.

Fish Bulletin No. 7."). California Siiarksand l{a\s. I'.y I'iiil .M . K h'l .and \\ ni. i'lllix

Ripley. 19rjO ;
88 p.

Fish Bulletin No. 76. Average I.unai .M.>iiih Catch In Califoriiin Sar«liiie Fij»herMirn.
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; I'S p.
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Clark, Frances N.
.
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PACIFIC MARINE FISHERIES COMPACT

As mentioned in the Fortieth Biennial Report, the state le^rislatures

of "Washington, Oregon, and California t'liacti'd legislation autlioi-izinir

the execution of the Pacific ^Marine Fisheries (.'unipart during tlieir

1947 sessions. The governors of the three states executed the compact.
The Pacific Marine Fisheries Commission Avas organized at meetings in

Portland, Oregon, in November. 1!>47. and January, 1!»4S. 'riic |)urpusfs
of the compact are to promote the bettei- utilization of tish which are of

mutual concern, and to develop a joint program of protection ami pre-
vention of waste of such fisheries in all those areas of the Pacific Ocean
over which the states have jurisdiction. The fishery hioloirists of the

three states serve as the investigative body of tiie Marine Fisheries Com-
mission. Since its organization, the comnussion has ha<[ meetings in all

three states which have been attended by the fisinng indiisti-y. by ofheial

representatives of the three states, by the 1'. S. Fish and Wildlife Servic*',

and by unofficial representatives from Canada and Alaska. Since it-s

organization, the Pacific Marine Fisheries Commission lias:

1. Published a 64-page bulletin on history and development of the

commission and coordinated plans for the management of the

fisheries of the Pacific Coast.

2. Organized an interstate investigation of tlie ocean salmon lish-

eries of the Pacific Coast, including a tagging program of troll-

caught salmon in the ocean and a marking program (»f salmon

fry in the streams of the three states.

3. Recommended workable sets of laws on troll-cau-jlit sidmon for

the three states. These laws were pa.ssed as recointiieinl..! by all

three states.

4. Recommended legislation for the protection of the sonpfin shark.

The recommended legislation was api)roved by Oregon ami Wash

ington but did not pass the California Legislature. Sul)se(|uent

development of artificial vitamin A and the importation of les.s

expensive foreign liver oils have cond)ine(l to eliminate th»' need

for soupfin livers, killed the sonpfin industry, ami elinunated

the need for any further conservation measures.

5. Tuaugurated a sablefish investigation hy tin- three states and with

unofficial participation by Canadian and Alaskan investigators.

6. Helped coordinate the bottom fish studies of the three stat.-s.

7. Made numerous minor recommendations to the investigative

staffs of the three states.

A great deal of benefit has residted from these interstate meetings,

from the development of mutual understanding and inferchan-.'e of ideas

between the biologists and the industry and among th-' l.iulnL'ists I mm
the different states.

MARINE RESEARCH COMMITTEE

In 1947 the California Legislature created a Marine Research Com-

mittee to administer funds collect.'d throu-h a special tax of .V) cents per

ton on all sardines landed in California. This committee comprises the

3—49247
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President of the Fish and Game Commission, the Executive Officer of the

Fish and Game Commission, the Chief of the Bureau of Marine Fisheries,
five members representing the fish processors and one representing the

public at large.
The committee was organized during the biennium and functioned

smoothly throughout. It helped to coordinate the sardine investigations

being carried out by four agencies, California Academy of Sciences,
California Division of Fish and Game, Scripps Institution of Oceanog-
raphy and U. S. Fish and Wildlife Service.

Funds administered by the committee were expended to further the

work of these agencies and used where most needed to supplement regular
budgets. In the second fiscal year $97,500 was budgeted and the major
part of this fund was expended on the various sardine research projects,
with a small balance being carried over to the next year.

In addition to furthering the sardine studies both by furnishing
financial aid and by helping to encourage and coordinate the work of the

investigating agencies, the committee held a general meeting in San
Francisco on April 13, 1950. At this time the biologists explained to the

industry at large the type of work being done and the findings to date.



REPORT OF THE BUREAU OF LICENSES
As the work of this bureau consists chiefly of supervising' tlir print-

ing of all licenses, their distribution to approximately :{,•_'()() ajrciu-ies
throughout the State, controlling the remittances and' closing out the
license accounts at the end of each season, and oth.-r work in (•(.nn.'.-ticn
with license distribution, there have been very few chaiiL'.'« duriiiir thr
past biennium. The work is chiefly of a routine nature.

There have been a few changes in the law so that we could better
control license agents in their handling of license funds, ete.. and also
a few changes in license fees. The nonresident hunting license fee has
been changed from a $10 reciprocal basis to a straight $25 fee. The
duplicate license, which previously sold for 50 cents, has been eliminated
and the law now provides that all licenses or tairs jirovided by the Fish
and Game Code issued as duplicates require tlie payment of the (triginal
fee. The nonresident angling license fee has been changed from a $5
reciprocal basis to a $10 fee. A new nonresident angling license lias

been established which permits the applicant to fish for a period of 1(»

days from the day of issue for a fee of $:?. This law has become (piite

popular with nonresident anglers, although the bulk of our nonresident

fishing licenses are sold to the residents of Nevada, our neijrhboriiig
3tate, and most of these persons purchase a full season lieense. A non-
resident and alien deer tag Avas also established by law, the fee for which
is $10. The fish packers and shellfish dealers law was amended, and now
provides that only persons or firms dealing in fish on a wholesale basis

are required to purchase a fishpacker's license. The old law provided that

every person or firm who dealt in fresh fish was recpiired to purchase
a license. This law^ created a hardship on many of the fresh fish dealers

and butcher shops who handled fresh fish only one or two days a week
and they did not sell enough fish to warrant their taking out a license.

The principal reason for changing the nonresident fishing and Inint-

ing licenses from a reciprocal to a flat fee basis was that, although we
had properly advised all of the agents as to the correct fee to be collected

from applicants from the various states, they inadvertently were neglect-

ing to collect these proper fees and invariably would charge the applicant
the minimum fee, necessitating that our offices penalize the agent,s and

require them to pay the difference between the amount that was collected

and the amount provided by law. This created considerable difliculty

on the part of the agent and it became very unpopular; therefore it was

believed that a flat fee would be more satisfactory. The nonresident fee

now charged by California for both hunting and fishing licenses i.s no

greater than that charged nonresidents by the states of Oregon, Wash-

ington, and Nevada. Ninety-six percent of the nonresident huntintr

'licenses were sold to residents of Nevada and Oregon. Sixty-five percent

of the nonresident angling licenses were sold to residents of Nevada

alone. The three bordering states—Arizona. Ni-vada. and On-iron—
accounted for approximately 78 percent of all n.,iirrsi,lr!if Imnting and

angling licenses.

(67)
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During the biennium tlie Fish and Game Commission rescinded the

order requiring the wearing of licenses on the outside of the clothing
above the waistline when hunting and fisliiiig. No money had been pro-
vided for the purchase of license holders so that the sportsmen could
wear the license on the outside of their clothing. Many complaints were
received from the license agents because we did not furnish the holders,
and it had been recommended to the commission that this order be
rescinded. However, many of the license agents are now purchasing the

holders from the manufacturer and these agents are either selling them
to the license buyers for a very small fee or are giving them away free

of charge.
At the 1948 Session of the State Legislature a new law was passed

providing that every person who hunted pheasants must have in addi-
tion to the regular hunting license a pheasant tag, the fee for which
was $1. Due to the short time elapsing between the time that the Gov-
ernor signed the bill and the opening of the pheasant season it was not

possible to obtain a completely satisfactory pheasant tag, although the
one procured was fairly satisfactorj-. The sale of the pheasant tags in

1948 was not as great as had been expected, the total sales amounting
to 171,352.

During the 1948 hunting season for waterfowl the waterfowl man-
agement area regulations went into effect. This act permitted the hunters
to shoot on waterfowl management areas provided by the Fish and
Game Commission. There were three types of areas established : the

developed area where hunters were charged $5 per shoot
; partly devel-

oped areas, where the fee was $1 ;
and undeveloped areas where no

blinds were furnished and hunters were permitted to hunt free of charge.
Boys under 16 years of age, when accompanied by a permittee on a

developed area could hunt for $2.50. The number of permits issued is

shown at the end of this report.

During the biennium we experienced very little difficulty with our
license agents in requiring full settlement on all license sales, and in

closing out accounts. The amended law, providing that all agents must
remit on all books completely sold not later than the tenth of the follow-

ing month, greatly assisted our offices in controlling these agents.

Although we do have laws governing the manner in which agents must
account for their license money, the fact that we have 3,200 agents
scattered throughout the State and that our personnel is quite small
makes it difficult to supervise all of them properly.

The premium on our deer meat permit bonds was reduced to $1
for each $500 sold, and we have in excess of 500 locker plants and cold

storage plants holding deer meat after the legal time that deer meat may
be possessed hy tlic hunter.

ANTELOPE DRAWING
111 TMD, tlic commission ]n-ovided that there should be a special

hunt lor antelope in the northeastern part of the State and that 500

permits should be issued. The law providing for these special antelope
hunts had previously been amended to provide that no person could

apply for a jiermit who had received a permit in any one of the 10 years
previous. This made it necessary that every application received in 1949
be carefully screened—with 2,000 cards for persons to whom permits had
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been issued in previous years. Tlie drawiiiLr was lidd at Sacrainciito on
July 27tli. There were 7,548 apidii-ations received. Of the first .'»()(• per-
sons who were eligible to apply for a permit, 418 applied f«»r and were
issued permits, and 82 permits were issued to alternates—the last alter-

nate to be issued a permit had a drawin<r number of i\:V2. The number
of applicants for the years in which there have heeji limits were :

1942 2.M1
1943 3.()5M

1944 :{.I)1()

1945 4.«i75

1949 7.548

CATALINA DEER DRAWING
A special deer hunt was provided for Santa Catalina Islaml. at the

request of the owners who claimed that tliere wei-e too many deer there.

The last day to file an application was September 28, 1J>49. The drawin|.r

was held at Los Angeles on October 5th. There were 7.!n!t a|»plieatioiis

receiA"ed. Permits were issued on a weekly basis; 150 ])ermits were issiu'd

for each weekly hunt for a period of 13 weeks. There were 100 alternates

drawn for each weekly group in order to complete the issuance of the

full 150 permits for each week's quota. In all there were l.!t50 permits
issued.

ELK DRAWING

There was also a special drawing for an elk hunt in ln_\<« and .Mono

Counties in 1949. There were 15,258 applications n-ceived. The last day
to file was October 26th, and the drawing was held at Los Angeles im

November 2, 1949. There were 125 permits issued. 75 U>v Imll elk and 50

for cow elk.

The following tabulation shows the value

licenses sold in recent years.
HUNTING

Year Value Number Yriir

1938-39 $487,763.50 252,117 l!t44-4.-.

1939-40 528,952.00 270,09.-) 1945-4<; .

1940-41 565,395.00 291,.507 1946 47

1941-42 643.700.00 331.S7S I!t47-4S

1942-43 522,985.00 268.12.S VMs \:\

1943-44 557,254.00 284,370 1949-.-.0 _.

ANGLING
Year Value Number Yrnr

1938 $705,611.00 348,227 1944

1939 746,061.00 .36<i.452 l!*!.".

1940 791,472.00 .3!)0.:;42 1946

1941 933.586.00 4<iO,715 1947

1942 876,003.00 433,431 19 Js

1943 - 899,782.00 447,3.52 1 *.'»:•

)!' till' varimis typi-s nf

\'<lllir
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DEER TAGS
Year Value Numher Year Value Numher
1938 $141,598.00 1945 $214,662.00
1939 152,924.00 1946 282,060.00
1940 163,285.00 1947 299,610.00
1941 173,699.00 1948 300,384.00
1942 116,121.00 i Citizen.
1943 147,795.00 ^^.^ qis 740 nn ) 308,838
1944 178,250.00 ____

^^^^ 318,(48.00 i ^^^_j^^^
I 991

MARKET
Year Value Number Year Value Number
1948-49 $142,520.00 14,252 1949-50 $149,670.00 14,670

PHEASANT TAGS
Year Value Number
1949 $171,352.00 171.:;52

TRAPPING
Year Value Number
1948-49 $1,272.00 Citizen 1,258

Alien 7

1 ,265

1949-50 1,176.00 Citizen 1,162
Alien 7

1,169
ARCHERY HUNTING

Year Value Numher
194S-49 $1,981.00 Cili/.n. (;.52. Alien. 5—Total 657
1949-50 2,690.00 Citizen, S75. Alien, 15—Total 890

ARCHERY DEER TAGS
)'ear

194S-49
1949-50

Value
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GAME MANAGEMENT AREAS
Year \ „liir

1948 >:J7tMM>
1949 4-J().0<)

COMMERCIAL HUNTING CLUB
Year \ nliir

1948-49 >;Tiki.(M(

1949-50 T.-.ii(M)

COMMERCIAL HUNTING CLUB OPERATOR
Year \ nlm

1948-49 .'<;-_':{(l.(M»

1949-50 — :.'l.",.(Mt

WATERFOWL MANAGEMENT AREA PERMITS
Year Value

1948-49 $2,510.00 devoloiH-d
643.00 partly tleveloped
45.00 junior

Total $3,198.00 1.1 '.•.

1949-50 $3,460.00 dovelopprl •.'•-

493.00 partly developed »'.':".

75.00 junior •'•"



REPORT OF THE BUREAU OF FISH
CONSERVATION

The number of California anglers continues to grow but at a decreas-

ing rate. In 1940 the number of licenses sold was 388,742 as compared
with 960,146 in 1948 and 991,914 in 1949. It is obvious that the big surge
is over for the time being but the increase is still substantial. If continued
for another 10 years at the present rate the total number added will be

approximately 300,000, more than the total number licensed in 1930.

In 1948 the increase in the price of an angling license from $2 to $3
brought an immediate increase of 50 percent in revenue. This change has

only partially been reflected in the money made available for the work of
the Bureau of Fish Conservation. In 1940 and 1948 the bureau received
for expenditure about $1 for each license sold and in 1949-1950 the

budget provided about $1.43 for the bureau's use in serving each angler.
A similar ratio is expected for the next fiscal year. So far the Wildlife
Conservation Board has in addition provided $3,800,540 for capital im-

lu-ovement, which is being expended over a period of years. It is obvious
that the service that can be rendered to each angler for $1.50 is very
limited. As will be seen from the report that follows, the work of the
Bureau involves a wide range of activities.

Prom the angling catch estimates based on carefully handled and
tested postal card surveys it appears that in 1949 there have been very
few statistically significant changes in the total number of fresh-water

and anadromous fish taken as compared with 1948. The numbers of

various categories in 1949 are shown in Table 7.
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County is high with 32 percent of the resich-nts li;,\ in- li.nisrs. h.is.'d
on the 1950 census.

In the 20 to 25 percent ^^nnip arr other inoinitain eoiinti.-s such as
Siskiyou, Del Norte, Humboldt. Inyo. Plumas, MhUh-, and Lassen. Most
other rural counties fall in the 10 to 15 percent group. The lowest per-
centages of license buyers are found in the metropolitan couuties of San
Francisco and Los Angeles, with only (i to 7 percent buyiuL' licenses.
All in all, about 10 percent of Californians now buy licenses and this

compares favorably with other poimluus states where fishing is a favorite
recreation.

The annual production of trout has changed very little in numbei-s
in the last few years. In 1949, 18,791,()()0 trout weighiiig 4ss.()()() ponnds
were planted, which is about the total weight that can hr a. liirwd with
present facilities. Of these trout 2.424.000 were of catclial>le si/e running
from 4 to 10 to the pound. As was pointed out in a recent publii-atioir.

although 83 percent of these larger fish are planted in the s(.uthern part
of the State, the catch and the number of trout anglers is about (M|ually
divided between the two sections of the State and the total numl)er of
trout taken, both wild and planted, is about equal north and south. The
new ponds and hatcheries now being constructed will greatly increase
the number of catchable trout and tlie areas in wiiich they can be dis-

tributed.

The number of fish rescued was considerably l(>ss than in years gone
by. There are no longer great numbers of catfisli and sutdish in receding
waters in the Central Valleys. In part becau.se of dry years an«l in |)art

because of water control at Shasta and Friant dams there are fewer
seasonal waters and fewer resulting fish to he i-escued. It is very doubtful

whether the rescue of these prolific species t'oi- |)Iaiiting in waters already

carrying their capacity load was a paj'iii^ pi(i|Misiti(>n anyway. In South-

ern California the greatest amoinit of rescue salvage and transfer of

warm-water fish is required in order to supply stock for ponds and new
and transitory lakes.

REPORT OF HATCHERY OPERATIONS
With hatcheries and residential ImiMings sutTering considerable

depreciation during the previous biennitnn, il I ane- ap|)areni that a

large amount of repair and new consti-iiction must br done in order to

keep existing facilities in operation and to add new hati-hery facilities

necessary to cope with the ever-increasing number of anglers in Cali-

fornia. It was hoped that with the enactment (d' the Wildlife ( 'onservn-

tion Act in 1947 and the subsequent allocation by that board of :{;2.ls7.2n<l

for fish hatchery projects that a so\ind planned hatchery expansion and

rehabilitation program could he nndertaken. This was only partly tin-

case, mainly because the Division of Kish and (;;inie does not have it.s

own engineering staff and must rely upon the Department of Public

Works, Division of Architecture, for its engin<'ering .scrvic.-s. When re-

quest was first made to the Division of Architecture for ongineering

assistance it was found that the division was cornpletely occupied with

work for other state agencies having a higher i)riority. It was not until

the middle of 1950 that the Division of Architecture could undertake our

first fish hatchery projects.
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Fish hatcheries operated during the period covered by this report
are as follows :

El Dorado County
Mt. Tallac Hatchery near Camp Richardson (seasonal). 52 troughs, 16 tanks

4' X 16' X 30".

Fresno County
Huntington Lake Hatchery near Lakeshore (seasonal). 6 tanks, 16' long; three

are standard width of 4' and three are less than 4' in width.

Kings River Hatchery, 56 miles east of Fresno. 100 troughs, no tanks or ponds.

Humboldt County
Prairie Creek Hatchery near Orick. 80 troughs, five redwood tanks, 4' x 16' x 30",

located outside of hatchery building.

Inyo County
Mt. Whitney Hatchery and Black Rock rearing ponds near Independence.

120 troughs, two circular ponds, and three rectangular ponds at hatchery, used largely
for spring spawning rainbow brood stock. Two large rearing ponds and one brood
stock pond are maintained at Black Rock Springs.

Kern County
Kern Hatchery near Kernville. 20 troughs, six round redwood tanks 14' in

diameter, 30" deep. Eight concrete ponds, 80' x 12' x 36", 13 earth raceways.

Lassen County
Lake Almanor Hatchery near Westwood. 96 troughs, eight redwood tanks,

4' x 16' X 30", located in hatchery building, and three cement ponds approximately
8' X 30' X 30".

Los Angeles County
Whittier Hatchery. Six ponds, 100' x 12'.

Madera County
Madera Hatchery near Bass Lake. Six troughs, 10 tanks, 16' x 4' x 30".

Mariposa County
Yosemite Hatchery in Tosemite National Park. 52 troughs, six circular ponds.

Mono County
Hot Creek Hatchery near Bishop. 64 troughs, 35 rearing ponds, two brood stock

ponds.

Napa County
East Side rearing reservoir in Napa. Placed in operation October, 1948.

Placer County
Tahoe Hatchery near Tahoe City. (M troughs, no ponds or tanks.

Plumas County
Feather River Hatchery near Clio. 60 troughs, four circular ponds, 20' in

diameter, concrete construction.

Sacramento County
Central Valleys Hatchery near Elk Grove. 21 bass ponds, 19 daphnia tanks.

Devoted to the rearing of warm-water fish during the spring and summer months, and
trout during the fall and winter.

San Bernardino County
Mojave River Hatchery near Victorville. 20 ijonds. First four ponds placed in

operation June, 1947. Construction of 16 additional ponds started May, 1950.

Santa Cruz County
Brookdale Hatchery near I{ro(jk(hUe. 40 troughs, six circular concrete ponds

16' in diameter with an average depth of about 16". One rectangular pond, concrete
construction, approximately 35' long, 12' wide, average depth about 16".

Shasta County
P.urney Creek Hatchery near Burney. 1(X) troughs, no ponds.
Crystal Lake Hatchery. 24 ponds constructed and put in operation October, 1947.
Darrah Springs Hatchery near Paynes Creek. Five ponds. First operated July,

1949.

Sierra County
Yui)a Itiver Hatchery near Camptonville. 30 troughs. There are no ponds or

tanks at this hatchery.
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Siskiyou County
Fall Creek Hatchery near Copco. 116 troughs, uiue ponds. Last opiTutfil llM.s.

Officially closed December. 1940.
Mt. Shasta Hatchery near Mt. Shasta City. 248 troughs. Con.structiMU of IC

raceway type ponds started in ilay, lOHO. Plans have been made for ad.lin« a new-
feed room and hatchery building having 120 troughs.

Tulare County
Moorehouse Spring Hatchery near Springville. Six redwood tanks 14' in

diameter, 30" deep. IS natural earth-fill ponds. Put in oiteratimi Jmi.-. liMT.
Kaweah Hatchery near Three Rivers. (10 tnoiu'lis. no tanks or |m.ii<1s.

Sequoia Hatchery near Visalia. 10 14' round n-dwood tanks. .''.O" d.-i-p. One n-c-

tangular pond approximately S' x 200'.

Tuolumne County
Basin Creek Hatchery near Tuolumne. 80 troughs, nine tanks Ki' long. 4' wide,

30" in depth.

Ventura County
Fillmore Hatchery near Fillmore. Eight troughs, six circidar tanks. :'.(> n-aring

ponds.

HATCHERY ADDITIONS AND BETTERMENTS

Darrah Springs Hatchery, Shasta County. Experimental opera-
tions started July, 1949. Operations have been very satisfactory and five

earth-fill ponds constructed. Plans liave been made to pnrchasc the

hatchery site presently under lease and it is expected tliis location will

eventually be developed into one of the larg:est hatclieries in the State.

A constant water supply of approximately 30 c.f.s. at temperatures

ranging from 56 degrees to 60 degrees makes this site especially adapt-
able to the production of eggs and the rearing of catchablc-si/.e trout.

Moorehouse Spring Hatchery, Tulare County. Experimental oper-

ations started 1947. A spring-fed water supply of approximately 60

degrees, while limited in volume, makes this station adajttable to the

rearing of trout. During the biennium two dwelling hou.ses, a four-stall

garage and a refrigerated food preparation room were built aiul other

minor improvements were made.

Mojave River Hatchery, San Bernardino County. Experimental

operations, consisting of four rearing ponds, were started at this location

in June, 1947. The number of ponds was increased to 20. This work

was started by the contractor in May, 1950, and nearly completed at the

end of the biennium. Two new electrically operated pumps with auxiliary

gasoline engines were installed.

3It. Shasta Hatchery, Shasta County. Rehabilitation of this hatch-

ery, which has been in constant operation since iHhH. was undertaken

during the latter part of the period covered by this report. This con-

sisted of removing nearly the entire outmoded pond system and installin^j

16 earth-fill racewav tvpe ponds. A contriK-t covering this pond const ruc-

tion in the amount of $68,402 was let on -Inly IS. 1950. Additional plans

for installing a new feed room and a hatchery bnilding with 120 troiigh.s

have been completed. Funds for this project were provided l.y ili.- WiM-

life Conservation Board.

Mt. Whitney Hatchery, Inyo Cunly. .Vdditions to this hat<-lieiy

consisted of a new feed room with 60,000-i)oHiid capacity refrijjorator.

three new dwelling units and extensive repairs to ponds and water sui.ply

system.
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Black Each Rearing Ponds, Inyo County. A long term lease on this

rearing pond site was obtained from the City of Los Angeles on May 20,

1949. Improvements consisted of two four-room dwelling houses with

pressure system water supply and electric distribution system. Addi-

tional improvements, consisting mainly of a by-pass ditch which will

facilitate operations, will be undertaken early during the coming bien-

iiium.

Kern Hatchery, Kern County. Expansion and improvement of the

Kern Hatchery was carried on throughout nearly the entire two-year

period. The work was accomplished with AYildlife Conservation Board
funds under the direction of hatcliery personnel. It consisted mainly of

building two new dwelling units, an extension to the hatchery building,

and a new feed room with refrigeration facilities, and improving the

water distribution system.

Fillmore Hatchery, Ventura County. The water supply at this

hatchery failed entirely when the Santa Clara River went dry in Sep-

tember, 1948. In order to continue operations, it was necessary to drill

two wells—one in January, 1948, and the other in June, 1949. Other

improvements included four new houses, a garage and new hatchery

building.
Hot Creek Hatchery, Mono County. This hatchery is not served by

a public utility, and electricity for lighting and food preparation was

until recently provided by several small butane-operated Kohler light-

ing plants. These units were discontinued in 1949 when a 30 k.v.a. Diesel

generator was installed. The hatchery building, containing 30 troughs
and formerly located in Alpine County, was moved to this location to

provide additioiuil incubating and rearing facilities.

Yosemite Hatchery, Maripom County. Improvements at the

Yosemite Hatchery consisted of removing the old deteriorated wood floor

and replacing it with one of reinforced concrete. A new feed room and

six circular ponds were constructed, a new roof was placed on the

hatchery building, and improvements were made in the bachelor quarters.

EXPERIMENTAL HATCHERIES

In order to test the suitability of the water for fish rearing purposes
before a permanent installation is made at proposed hatchery sites, the

following experimental hatcheries were operated :

Moccasin Creek, Tuolumne County. Experiment started December,
1949. Indications are the water supply is satisfactory and a lease for use

of the property is being negotiated with the City of San Francisco, De-

partment of Water and Power. Preliminary plans for a complete hatch-

ery unit are being prepared by the Division of Architecture.

Wi]low Creek, Lassen County. Fish rearing experiment at this sta-

tion got under way in June, 3949, and the experiment was discontinued

in December, ]94'9. Tlie high alkalinity of llie water at this location,

where temperatures were favorable, iiuidc fish rearing activities impos-
sible. The site has been periiianeiitly af)aud()ned.

Cedar Creek, Mendocino Coinity. Experiment started July, 1949,

but interrupted when heavy storms damaged the installation in January,
1950. Sufficient experimenting was done before interruption, however,
to indicate that the water supply is suitable.



FORTY-FIRST BIENNIAL REPORT i i

Tule River, Tulare County. Experinu'iit stcuti'il -Juiu', l!i.')U, ainl

being continued at the close of the bienniuni. Indications are this water

supply is probably inisnitable for fish rearing purposes.

HATCHERIES CLOSED

Alpine Hatchery near Markh i rilh . Alpint ('mdihi. T^ast opi-ratcd

1941. Hatchery abandoned and buiUlings disiuaiitlrd and moved tu Hot

Creek, September, 1949.

Fall Creek Hatchery near Copco, Siskiyou Counfii. ( >ii.- hundred

sixteen troughs, nine ponds. Last operated 194S. ()tVn'ially elused Di'-

cember, 1949. Buildings are in poor condition but station i.s l>eiiig kept

intact pending further studies of tlie salmon and steelhead situation in

the Klamath River.

Burney Creek Hatchery near Burncy, Shasta County. One hun-

dred troughs, no ponds. Tiast operated Septend)er, 1949. Poor condition of

hatchery building does not permit further ns'.-. Living «juarters remain

occupied by personnel assigned to Crystal Lake Ilatdiery.

FISH PLANTING

Increased hatchery production and the rearing of larger fish lias

created problems in fish distribution which were satisfactoril\- met by

devplo]iing fish jdanting e(iui])ment. consisting of specially const ructed

FIGURE 15. Planting trout by airplane has been
f«""^./oJk,

a "•"f -
'

method of stocking lakes in remote areas It '«
"^-^^^ ^<-;i"'i'r''^"/ ^'^^'^V;

.

,,„
time than planting by means of pack stock. Photograph by hrnm> < M
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tanks of standard manufacture and employing- an improved type aerating

system, utilizing the Venturi type aspirator. Long range transportation
of catchable fish with these new units is now possible. The stocking of

remotely located lakes in the high mountainous areas of California has

for many years presented a difficult task, since this was always done by
man and pack animal. Early in 1947 the Bureau experimented with

planting fish by airplane. Experiments were continued during 1948.

Figure 1 (i. lioading- trout for stocking. The pickup truck is equipped with a recently

developed 150-gallon aerated planting tank. I'Jtotograph by Kramer Adams.

The use of a C-45 Beechcraft plane in aerial trout planting was

started in 1949 and greatly expanded in 1950. The plane is e(iuipped with

a tank with a trii) valve seated in the aerial camera port. Fish are trans-

ported in 12 light aluminum cans and the plants for each lake, of which

three to five may be covered in a single trip, are loaded into the larger

tank successively. Tlic crew consists of two pilots and a planter in the

cabin.

All checks so far made both from the air and on the ground indicate

almost c()in|)Iete success. Two barren lakes ])lanted in 1949 were checked

in 19r)() jind very good survival was aiii)ar('nt. In 1950 a total of 426

lakes from Siskiyou to Inyo County was phmted with 1,6;5;5,275 trout.

The cost for the use of the plane was $2,477.50—less than was sometimes

paid to one packer in previ(ms years.
Tables showing the total numbers of fish I'eai'cd and ])lanted in each

county and obtained thi'ongh i-escue work will be found in Ai)pendix D.

It has been found necessary to change the period of accounting for

hatchery production from the calendar year to the fiscal year in order
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to make satisfactory cost analyses. Fifj:ures on costs of oi^Tation an- unly
available to the bureau on a fiscal year basis. Althoufrh this cau.ses a hn-ak
in the middle of the peak of the plantin-r s.-asoii it was d.M'iii.-d a.lvisa!)!.-

to make the change by taking an inventory of tisli on hand as of .hdy 1st

in order to relate the production to cost of operation. Two of th.' tal)les

given therefore cover the calendar years 1!I4S and !!•»!• and a third .-ovt-rs

the period January 1 to June W. V.)7A).

REPORT OF THE ACTIVITIES OF THE
BIOLOGICAL STAFF

The preceding bienniuni. that of l!)4()-4.^, liad witncss.-d thi- or-^'ani-

zation of the biological and pollution control work of thf Bureau of Fisli

Conservation into essentially its present form. DurinL' tliat jirriod the

division of the State into eight administrativr districts luul h.'cn foni-

pleted, with a biologist in charge of all fresh-water fisheries invi-sliga-

tions and an assistant hatchery supervisor in cliarge of all hatehery
activities in each district. ^Many major and minor jn-ojeets wliieli had
been put aside because of the severe limitations on both manjiower and
materials imposed by "World "War TI were initiated or reactivated.

With the basic organization completed, the activities of the biologjeal

and pollution control staff were accelerated all along the line during the

1948-50 Biennium to meet the tremendous problems arisiuL' iu the p(»st-

w^ar period and at the same time to take advantage of the larire sums of

money made available for capital expeiulitnres througli the California

Wildlife Conservation Act. These problems arise from two main s()urees:

(1) Fishing pressures on angling waters resulting from a j)henonienal rise

in the numbers of anglers, and (2) removal of fishiriir waters for power,

irrigation, domestic, and flood control jjurposes.

In the postwar period the biological statf has faced a series of new
kinds of problems which had to be met with new technif|ues and methods

and in large part by personnel with little actual field ex|)erience. It is

inevitable that under these circumstances eonsideralile time was first

devoted to an acquaintance with conditions by m-w itersonnel and to

basic fact-finding. Of course, new problems continue to arise and addi-

tional fact-finding will be necessary to meet the.se new problems and

also to understand better the old ones, but already it has been possible

to make major recommendations regarding both innn<'(liate and l«>jig-

range problems and to start carrying out these reeonunendations.

As the members of the biological staff have become ac<|uainted witii

the problems in their respective districts they have b.-en assigned an

increasing share of administrative responsibility, so that in most aren.s

they are now in charge of not only investigative work hut also sueh

phases of applied fisheries management as fish rescue, stream an.l lake

improvement, and screening of water diversions.

Obviously, it would be physically impossihl.- for the two f.. tjircp

permanent members of the biological staff in each district to carry otit

by themselves the necessary field surveys of streams aiid lakes and other

fact-finding phases of the work, to study and analyze and repc.rt on their

own field investigations and those of other agencies (e.p.. the volumiin.UH

data presented for comment and recommendations by federal nueiieics
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engaged in large-scale dam constrnetion), to answer the numerous in-

quiries -wliieli are addressed to them, to plan and carry out applied
fisheries management, and to carry out various purely administrative
duties.

Rather than attempting to enlarge appreciably the personnel of

the permanent biological staff to meet this work load, it has been deemed
best to furnish other help as needed. This help has come from two sources :

(1) permanent employees from the hatchery staff, who carry out mainly
such fact-finding work as counting spawning runs of salmon and steel-

head and such applied management work as fish rescue, stream and lake

improvement, and screening of diversions, and (2) temporary employees
consisting of Fish and Game Seasonal Aids and Student Biologists. Stu-
dent Biologists are used to assist the permanent staff members in con-

ducting stream and lake surveys and other routine field and laboratory
investigations and in the ease of well-qualified men occasionally also to

carry out certain fact-finding projects more or less independently. Sea-
sonal aids are used as needed in various phases of both the investigative
and applied phases of fisheries management.

During the biennium the biological staff was increased from 15 full-

time employees to 23. The publications and administrative reports listed

at the end of this report indicate by their titles and by accompanying
abstracts some of the w^ork of tiie staff

;
further description follows.

STREAM AND LAKE SURVEYS

Biological surveys of our streams and lakes may be termed an inven-

tory of the waters of California carried out to secure the information

necessary for their proper management. Such surveys are a continuing
function of the biological staff and form the backbone of the long-range
program. In general, they are carried out as other duties permit, but

during the biennium intensive surveys were made in some areas, notably
the following:

Siskh/ou C'ounip. The survey of the high mountain lakes of the Marble Moun-
tain Wilderness Area, started in 1947, was completed during the summer of

1949. In all, 79 lakes that have possibilities of iiruvidiiig trout fisliiiiK were

surveyed.

Trinity County. The survey of the lakes of the Trinity Alps Wilderness Area
was begun during the summer of 19r)0.

Lassen County. During part of the summer a .survey was made of tlie many
small lakes in the Caribou Primitive Area and recommendations for manage-
ment submitted for 36 of them.

IJintrict 3. Surveys were made of 92 lakes and 42 streams during the biennium.

District 6. In addition to checks on previou.sly surveyed waters, new surveys
were made of 127 lakes and 20 streams.

District 7. During the biennium 134 lakes and 20 streams in Mono and Inyo
Counties were surveyed.

District 8. Detailed surveys were made of ai)pi-oximately 7.5 waters.
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STUDIES ON SPECIAL WATERS
In addition to the foregoing snrveys to provide general information,

special studies were carried out on the following waters, not including
Wildlife Conservation Board Projects, which are discussed in a special
section of this report :

Castle Lake, Siskiyou Couniy. The program at Castle Lak.- is .h-siKno.l to tiiul
out what species of trout should be planted in similar lakes, ami to studv ih-
costs of planting various species and sizes in terms of yield to the angler.

Sacramento River Test Stream, Siskiyou County. The present objective of this
investigation is to determine the efF.'ctiveness of phmtini.' fimi'Tling tn.iit in
similar streams. Marked hatchery trout are planted and th.- r.-lurns rh.'.k.-d b\
creel census and electric shocking. Results to date show that a v.-rv smali
percentage of planted fingerlings reach a length of six inchi's.

Klamath River Investigation, Siskiyou County. This program eonsist.s of a l..ng
range study of the factors affecting the survival of .salmonids in the Klnmath
River system. One year is being devoted to the study of each principal siippos.-.l
factor.

Eagle Lake, Lassen County. This study was initiated to find ways t.. |)n'v<'nl
the extinction of the Eagle Lake trout and to restore trout fishing.

Lake Almanor, Plumas County. The study of this lake was start fd in I'.Ml ic

determine causes for the reported poor trout i>rodiictiun mid t.. nifjisnrf ihi-

yield to the angler from plants of hatchery-reared fingerling trout. The study
was discontinued during the war, before any results could be obtained, but was
resumed in 1946 with the planting of marked trout fingerlinu's. Catch data arc
now being analyzed.

Lake Tahoe Fishery Survey, Placer and El Dorado Counties. Field studies wen-
conducted on Lake Tahoe during the summer seasons of 1948 and 1!»49 by a

college graduate student employed as a Student Biologist, in partial fultiil-

ment of his requirements toward a Ph.D. degree. This work incindi-d sttidif.s

of the food and habits of the various species of fishes prt-scnt and nf ihi'ir

physical environment.

Echo Lakes. El Dorado County. The very low trout catch despite heavy stocking
in these lakes has been the subject of a continuing investigation by the personnel
of District 3. Early in the bienniuni, limnological and population studies were
conducted and in the fall of 1949 a fish trap was constructed in the outlet.

Marked rainbow trout have been planted and it is hoped that recoveries of Inith

marked and unmarked fish in the trap will yield valuable information on losses

through the outlet.

Clear Lake, Lake County. A detailed study of the fishes and fishery of Clear Ijike

was completed during the biennium. This work resulted in definitive reports on
the food of young black bass and on the life histories of the greaser bliicklish,

Sacramento perch, hitch, and Sacramento sfpiawfish. Of immedi;ite Interest was
an intensive study of the possible value of a closed season on warniwater fishes.

This study was done largely at Clear Lake, but drew upon datii from lUher

waters. The study concluded that there was no management value in a closed

season. The Clear Lake investigation also led to the conclusion thai the game
fish population could be increased if the forage fish supply was augmented. The

golden shiner was selected for introduction and a rearing pond was constructed

and stocked with shiners from San Diego County. A detailed study of the effect

of TDE on fish life and other aquatic organisms led to ^'commendations that

insured a minimum lo.ss to sport fishing when Clear J<ake was treated with this

chemical in 1949 to eliminate the Clear Lake gnat.

Millerton Lake, Fresno/Madera Counties. An intensive study of the .Millerton

Lake warm-water fishery, as a typical example of the large fluctuating reservoirs

along the west .slope of the Sierra Nevada, was stjirted in 19J!t. rresenl evidence

indicates a lack of forage fish to be the main factor limiiing the fishery. At »he

request of sportsmen, and in an attempt to improve the defiriency of fo<M| for

bass, a subimpoundment in which to raise bluegill finu'erlincs was trii'<|, but

without appreciable success.
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Rush Creek Test Stream, Mono County. Operation of this project was continued
through the biennium. Results demonstrate a high survival (SO percent or

more) to the creel from in-season plants of catchable rainbow and a low survival

(less than 10 percent) from fall plants of rainbow fingerlings.

Rock Creek Stream Use Census, Mono and Inyo Counties. A stream-use survey
and creel check was carried out on portions of Rock Creek throughout the

fishing season of 1948, in order to obtain facts to support a protest by the
Division of Fish and Game against the diversion of Rock Creek above Tom's
Place. Information obtained indicated a total stream use of 29,548 angler days
and an average use of 25.4 anglers per day for each mile of stream.

Owens River Development Project, Mono and Inyo Counties. Investigations into
the possibilities for further fishery development of the Owens River were begun
in May, 1949, and have been continued through the biennium. Findings to date
indicate that this 150-mile long stream could receive much heavier utilization.

Colorado River Program. Preliminary meetings with representatives from Ari-
zona were held during the latter part of the biennium and resulted in the
establishment of a joint fisheries study program in June, 1950, with one man
from each state assigned to the program.

Saltan Sea, Imperial County. An investigation of the commercial mullet fishery
was continued through the biennium. A program for the introduction of game
fish and the necessary forage fish to support them was outlined and effectuated,
with three introductions of forage fish and an introduction of game fish from
Mexican waters ; the latter was made jointly with the Bureau of Marine
Fisheries.

STATE-WIDE ANGLING SURVEYS

A very intensive double survey of 1948 anglinof was made. It con-

sisted of the usual postal card survej^ and an additional personal inter-

view survey. Results showed conclusively that nonresponse to postal card

questionnaires in the routine annual postal card survey was not a source

of major error, which placed these surveys on a much firmer foundation.

A restricted postal card survey of 1949 an<>'ling was made to maintain

continuity in state-wide catch and angling trends. Results of these two

surveys have been published in California Fish and Game.

CREEL CENSUSES

Creel censuses are a common method of finding out the results being
obtained by stocking, of measuring the trends in the quality of angling
in a given water, and of obtaining similar information useful in laying
out management policies. During the biennium, principal creel censuses

were carried out on the following waters -.

Name of water County Name of water County
Klamath River Siskiyou County Conn Valley Reservoir Napa County
Shasta River Siskiyou County .Miljcrtoii Lake
Shasta Lake Shasta County Fresno .iiul .Madera Counties
Lake Almanor Plumas County Rock Creek Inyo and Mono Counties
Truckee River Nevada County Crowley Lake Mono County
I'liiicr Truckee River-El Dorado County Ipper Rusli Creek Mono County
Donncr Lake Nevada County Iliiinc Lake Fresno County
liownian Lake Area Nevada County Seijuoia Lake Fresno County
Lake Pillsbury Lake County
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TEST WATERS

Although much useful information can ho ohtaint'd fnuii cn-fl cen-

suses of the type previously described, it is usually ditlicult t(» contact

all anglers throughout the season and so obtain infoi-ination oj> total

yields from different lots of planted fish. Such inronuation niust be

obtained at "test" waters: streams and lakes where studies cau l)c made
under controlled conditions.

The major test lake studied during th(> bienniuni was Caslle Lake
in Siskiyou County. A summary of results obtained there and at other

lakes in California will be published in a forthcoming issue of California
Fish and Game.

Studies at Rush Creek Test Stream in Mono ( 'ounty and Sacramento
River Test Stream in Siskiyou County, initiated in 1!I47 and 1!»4S,

respectively, were continued during the bieuniiim.

STREAM AND LAKE IMPROVEMENT

FISH SCREENS

The stream improvement heachiuai'ters at Vi-eka. Siski.Nou County,
continued as the center of fish screen activities conducted l)y the r.ureuu

of Fish Conservation. This has been supplemented by a small screen

maintenance shop in Weaverville. to service installations in Trinity

County.
The Yreka shop installed screens maiidy in tiie Klamath and Trinity

drainages, but also constructed a feAV screens for use in other parts of

the State.

Perhaps the outstanding achievement of the Yreka shop has been

the creation and development of a new type of fish screen known as

the "perforated plate screen." This type of screen is fully described

in an article in the October, 1950, issue of Califoniia Fish and iiamc.

It has now been thoroughly tested and is widely recognized as tli<' best

type which has ever been devised for irrigation diversions. Screens of

this type are now being installed in all diversions in r.ur»-au of Fish

Conservation District 1.

An office building for use by the fish screen foi-eman and the hx-al

biologist was constructed at the Yreka headquarters during t he t.ienniuin.

FISHWAYS

Existing fishways in District 1 were maintained by pcrs<.nncl from

the Yreka headquarters and the AVeavervilie shop, and |)lans were <lrawn

for three new fishwavs which will be constructed in the near luture

Tests were made of fishway models of a new type, wIim-Ii may be usdul

at certain obstructions. Repairs and minor alterations were als.. .n;„Ie

to a few fishways by other pei'sonne! of the r.ureau.

BARRIER REMOVAL

The removal of abandoned dams to permit salmon and steeihea.l f.

reach important spawning areas has i)rogressed very satistactonly ...

tributaries of the Klamath and Trinity Rivers, with five dams removed

during the biennium. In addition, two log jam barriers wen- remoxd

from these tributaries.
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The stream clearance program of the Bureau of Fish Conservation,
which in the main previously had been confined to District 1, was ex-

panded considerably during the biennium. A general stream clearance

program was started in the northern part of District 5 during the sum-
mer of 1950 and the crew doing this work is being equipped with equip-
ment as rapidly as funds permit. The most important project of this

crew during its first season consisted of the removal of the dam on the
Elk River at Falk, Humboldt County. This dam was built in 1883 and
some of the logs were four feet in diameter and 25 feet long. In the
entire State, seven dams were removed, 11 barriers were reduced, and
seven log jams were removed during the biennium.

IMPROVEMENT DEVICES

Structures such as deflectors in streams and brush shelters in lakes

have not been generally built in California, since considerable doubt has
existed that such devices produce economically justifiable results. How-
ever, some counties appropriated funds from their share of fish and
game fine moneys for stream improvement and our personnel cooperated
with sportsmen's groups and other local interests in designing, install-

ing, and testing small rock and masonry dams in streams with low
summer flows. For example, a series of 57 such dams was built in Holy
Jim Creek, Orange County, principally to create pool areas. Advice was
also furnished to the Corps of Engineers, Department of the Army, re-

garding utilization of existing trees to create brush shelters in proposed
large reservoirs.

AQUATIC WEED CONTROL

Aquatic weeds do not form a problem in the great majority of

California fishing waters. However, members of the biological staff were
called upon for advice and assistance in a number of troublesome in-

stances, especially in Southern California. At Twin Lakes near Mam-
moth, Mono County, personnel of District 7 applied 900 pounds of

sodium arsenite to dense plant masses choking areas which were untreated
in tlie initial control work during the fall of 1947.

WILDLIFE CONSERVATION BOARD STREAM AND LAKE
IMPROVEMENT PROJECTS

In cuhlitioii to the work described above, some stream and lake

improvement was initiated oi- completed with funds allocated by the
Wildlife Conservation Board, including two barrier dams and two flow

maintenance dams at the outlets of lakes. For further information,
refer to tlic section on Wildlife Conservation Board Projects.

CHEMICAL TREATMENT AND REHABILITATION OF LAKES

During the bienniiim approximately 1,755 acres in total lake area

and over 70 jniles of ti-ibntaiy sli-cams were chemically trcatetl to elim-

inate I'ongh fish whicli had so overrun tlicsc walei's that sport fishing
was i)ractica]ly destroyed in them and were then restocked with game
fish. Some of the waters treated were reservoirs which had been drawn
down far below theii* maxininm and normal hovels, so in effect a much
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greater amount of water was reliabilitated. The following waters were
treated :

Name of water
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of that water. In several studies all available evidence has indicated that
addition of a species would improve angling, and during the biennimn
the following important introductions were made :

Largemouth black bass into Shasta Lake, Shasta County, to provide a suitable
warm-water game fish (April. 1940). These fish are now spawning in the

lake, growing satisfactorily, and already producing some fishing.

Kamloops rainbow trout into Shasta Lake, Shasta County, carried out by the
local sportsmen with the aid of the U. S. Fish and Wildlife Service and the
California Division of Fish and Game

;
the sportsmen believed that this sub-

species of rainbow would grow faster and be a better game fish than the native
rainbows.

Kokanee red salmon into Lake Tahoe, Placer and El Dorado Counties, to pro-
vide forage for the lake trout (mackinaw) (1949 and 1950).

Greaser blackfish into East Park Reservoir, Colusa County, to provide forage
for the warm-water game fishes present.

Five lakes of the Hooper Creek drainage, Fresno County, were planted with

wild, adult golden trout obtained from the adjacent Bear Creek drainage. This

plant was made at the expense of the Southern California Edison Company
as part of its special use permit to divert Hooper Creek.

WATER USE PROJECTS

The continued rapid expansion of activity in the hydroelectric,

irrigation storage, and flood control fields by governmental agencies and

corporations in California has provided the fishery interests with a host

of problems. With water as vital as it is to the economy of the State, it

is small wonder that the agencies constructing major dams and reservoirs

have been reluctant to look with favor on the release or reservation of

water for fish and fishing. However, during the biennium encouraging
progress has been made toward the recognition of fisheries interests in

the utilization of water. For example, a release of a minimum flow of

20 second-feet of water was secured below a new dam on the San Joaquin
River, whereas the release below an old dam just 11 miles upstream is

only 3 second-feet. In most recent projects the protection of fish life has
been included as an integral part of the planning, instead of being thrown
in as an afterthought, as was so often the case in the past.

Some of the major developments which have received study by the

biological staff and for which we have submitted recommendations for

fishery protection during the biennium are the following :

Klamath River, Siskiyou County. California-Oregon Power Company. Hydro-
electric power production causing fluctuation of river level and subsequent
stranding of salmonid fishes.

Trinity River, Trinity County. U. S. Bureau of Reclamation. Proposed dams
at Fairview and Lewiston for diversion of water to Sacramento River. Such
diversion would greatly affect salmonid fishes below.

Feather River, Butte County. Oroville (or Bidwell Bar) Dam site. Hydro-
electric and irrigation water storage dam with powerhouse aufl canals. "Will

affect sections of the North, Middle, and South Forks of the Feather River
and will cut off considerable salmon and steelhead spawning grounds.

Feather River, North Fork. Plumas Comity. Pacific Gas and Electric Com-
pany. Cresta and Rock Crccli liydroelcctric power dams and tunnels, affecting
sections of the .\<irlli I'mk of the Feather River.

Feather River, South Fork, liiitle Couiily. Oroxille-Wyandotte Diversion Dam.
J'.arrier to salmon and stecllicMd. Kccoiiinicndations made for ladder.
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Feather River. South Fork. Pluinun County. Wyandotte IrriKation l>islrict.

Hydroelectric power and irrigation project involving two dams (at Little
Grass Valley and above present Lost Creek Reservoir) with storage capacity
of 120,000 acre feet with accompanying conduits and powerliouses.

Lake Almanor, Plumas County. I'acitic Gas and Electric Company. l>am
forming Lake Almanor, a storage reservoir on the North Fork of the Feather
River. The company plans to raise this reservoir to an eh-vation of A.TAM) feet

if conditions are found to be safe. Exploration drilling at tlie dam now in

progress.

Sacramento River Canals, Tehama, Glenn and Butte Countirn. V. S. Hureau
of Reclamation. Irrigation project with power and pumping features. A study
of the possibility of utilizing about 13) miles of proposed canals diverting
water from the Sacramento River for prodmtive trout water open to public

fishing is being conducted in cooperation with the Bureau of Reclamation and
the U. S. Fish and Wildlife Service.

Sacramento River, Tehama County. U. S. Corps of Engineers. Storage reser-

voir at Iron Canyon.

Kestcick Dam, Shasta County. V. S. Bureau of Reclamaiiun. I'lumiai i-in

control dam for Shasta Dam. This problem is complicated by copper pollution.

Silver Creek, El Dorado County. U. S. Bureau of Reclamation, rnion Valley

dam, Ice House Diversion dam, several power houses and minor diversion

dams which would affect South Fork Silver, Big Silver, and nuiin Silver

creeks have been proposed.

Middle Fork Stanislaus River, Tuolumne County. South San .Ioa«|uin and

Oakdale Irrigation Districts. Hydroelectric power and irrigation i)rt>ject«

involving large dams and reservoirs at Beardsley and Donnells Flats, with

accompanying conduits and powerhouses, which would affect sections of tin-

Middle Fork Stanislaus River.

Park Creek, El Dorado County. U. S. Bureau of Reclamation. I'ropn^cd Sly

Park Reservoir and Camp Creek diversion for irrigation ami dt)mestic water

supplies.

North Fork Stanislaus River, Tuolumne County. Pacific Gas and Klei-tric

Company. Involving Federal Power Commi.ssion licensing of existing dams at

Lake Alpine, Union, Utica, and Hunters Reservoirs for hyilroelectric p-iwer

purposes.

Cache Creek and Clear Lake, Lake County. U. S. Army, Corps of Engineers.

Dams on Kelsey Creek, Cache Creek, and North Fork Cache Creek for II.mmI

control and irrigation. Will affect creeks named and Clear Lake.

Middle Fork Eel River, Mendocino County. G. I.. <'.irric<». nydroeiectric ami

irrigation project involving large dams on the Middle Fork Eel River, a tribn

tary of the North Fork Eel River, and a tributary of the .Middle Fi>rk Eel

River, with accompanying conduits. Would aflCct sections of the .Middle Fork

Eel River and tributaries of the Middle and North Forks.

Sotith Fork Eel River, Mendocino CQunty. U. S. Army. Corps of EngintH-ni.

Flood control and summer flow maintenance ilaiu. Would jifTect South Fork

Eel River and Eel River.

San Joaquin River, Fresno/Madera Countici. Southern California Edison Com-

pany. Hvdroelectric power project involving a larg«- ilam ( .\o. 7» and reservoir

above the mouth of Willow Creek, with accompanying conduit and powerb..,ise

(No. 4), which would affect 11 miles of the San Joaquin River.

Big Dry Creek, Fresno County. U. S. Army, Corps of Engineers. The Itm 1 irx

Creek flood control project involves a (him. dikes and n-serv..ir f..r winch a

permanent pool for warm-water fish was recommended.

Mono Creek, Fresno County. Southern California E.li.son Con.p.'.nv. •l.>'''-o

electric power project involving a large dam an.l reservoir at \ ernuli-.n \ alle>.

which would affect most of the easily accessible section of Mono ( reek.

Kings River, Fresno County. V. S. Army, Corps of Engineers. The Pine Flat

multiple purpose project, predominantly floo.l control, involves a la rue .Inm

and reservoir at Pine Flat which will affect dire.-lly the lower pnrtw.n of the

Kings River, but which through re-regulation of .lischarge
j.ermiis l|><lro-

electric development upstream and thus indirectly will affect the ent.re Kingii

River drainage.
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Kings River, North Fork, Fresno County. Pacific Gas and Electric Company or

Fresno Irrigation District or U. S. Bureau of Reclamation. Hydroelectric
power projects involving large dams and reservoirs at Coolidge Meadow and
Sand Meadows (Helm Creek), with accompanying conduits and powerhouses
which would affect the entire North Fork Kings River and many of its tribu-

taries.

Kings River and Middle and South Forks, Fresno County. City of Los An-
geles or U. S. Bureau of Reclamation or Francis N. Dlouhy. Hydroelectric

power projects involving large dams and reservoirs at various sites including :

Paradise Valley, Zumwalt Meadows (Sentinel site), and Cedar Grove on the

South Fork
; Simpson Meadow and Tehipite Valley on the Middle Fork ; and

at the junction of the Middle and South Forks. The dams and reservoirs, to-

gether with accompanying conduits and reservoirs, would affect the major sec-

tions of the Kings River and its Middle and South Forks.

Katveah River, Tulare County. U. S. Army, Corps of Engineers. The Terminus
flood control and irrigation benefit project, involving a large dam and reser-

voir which would affect the lower section of the Kaweah River.

Tule River, Tulare County. U. S. Army, Corps of Engineers. The Success

flood control and irrigation benefit project, consisting of a large dam and
reservoir which would affect the lowermost section of the Tule River.

Kern River, Kern County. U. S. Army, Corps of Engineers. The Isabella flood

control and irrigation benefit project, involving a large dam and reservoir at

Isabella which would affect sections of the Kern River.

Owens River, Inyo and Mono Counties. Hydroelectric power project in the

Owens River Gorge affecting some five miles of river above Birchim Canyon.

Colorado River, San Bernardino-Riverside Counties. U. S. Bureau of Reclama-
tion.

A. Upper section aff'ecting Nevada, Arizona and California from Davis

Dam, Arizona to Needles, California. Davis Dam, a hydroelectric booster

plant for Hoover and Parker Dams power plants—created a 65-mile long

fishing reservoir. Studies were primarily on the effects of cold water releases

to the river section below the dam.
B. Upper section from Needles, California, to Topock, Arizona. River

channelization over a 10-mile strip isolating and draining ox-bow lakes and

sloughs with relative destruction to fish life present.
C. Middle section from Taylor's Ferry to Palo Verde Lake in Cibola

Valleys. Channelization to drain and reelass slough areas for agricultural uses

and to drop elevations of outlets of waste iri-igation drains with accompanying
distress to fishes utilizing this habitat.

Santa Ynez River, Santa Barbara County. Construction of Cachuma Dam by
Bureau of Reclamation creates a barrier across the present steelhead stream

in Southern C'aliforniu. The impoundment which provides domestic and irri-

gation water for Santa Barbara and Central Coastal areas, may be utilized

for public fishing.

Santa Clara River Drainage. Flood control project.

Santa Ana River Drainage.

Of smaller individual proportions than the above major projects,

but in the aggregate of considerable importance to fish life, are the

numerous small diversions from our streams and rivers. All new applica-

tions for permission to appropriate water are filed with the State Division

of Water Resources and are reviewed by the Division of Fish and Game.

In cases where there is definite threat of injury to fish, the Division of

Fish and Oamc enters a protest, with a statement of the conditions under

wiii(di tlie protest may be dismissed. In most instances these conditions

consist of the release of a certain flow of water to the stream below the

diversion for the preservation of fish life. The disposition of ])rotests

made by the Division of Fisli and ( ianie dnrin"' the hieiiniuni and (hiring

the preceding hiennium is siiown in Table H.



FORTY-FIRST BIENNIAL REPORT 89

TABLE 8. DISPOSITION OF PROTESTS BY CALIFORNIA DIVISION OF FISH
AND GAME AGAINST APPLICATIONS TO APPROPRIATE

WATER IN 1946-48 AND 1948-50
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POLLUTION CONTROL

Considerable progress in the abatement of pollntion affecting fish

and wildlife has been shown during the biennium. In 1948, critical condi-

tions led to the appointment by the Division of Fish and Game of two

sanitary engineers for surveys and to supply technical assistance in the

prosecution of pollution cases. By this time in a number of places in the

State, the wartime and postwar expansion of population and industry
had seriously overloaded the existing waste treatment facilities. At other

locations disposal facilities had never been constructed and the resulting
water pollution was more serious than even before, particularly in the

Central Valley and San Francisco Bay areas.

The primary pollution problems of interest to the Division of Fish

and Game have occurred on the Central Valley salmon rivers, particu-

larly the Tuolumne, San Joaquin, and ^Nlokelumne. Following court

action instituted by the Division of Fish and Game against the City of

Modesto in 1947, sewage disposal facilities have been constructed, but a

considerable organic load is still discharged to the river. In both 1948 and
1949 water releases were required to get the salmon runs up the river.

The salmon of the Tuolumne have not yet been completely protected from
the dangers of pollution and a survey" has recentlj^ been completed to

evaluate the effects of the w^astes now^ going into the river and those that

are proposed for future discharge. Conditions for the salmon run in 1950

are satisfactory because of the small tonnage of tomatoes processed this

j^ear.

A great deal of improvement has been observed on the Mokelumne
since 1948. All of the wineries in the vicinity of Lodi now have facilities

for impounding their wastes and no fish mortality or severe oxygen
depletion has been observed for the past two years. Severe pollution still

exists at Stockton in the ship channel and in the San Joaquin River, but

conditions are not nearly as bad as before 1949. A court action similar

to that taken against the City of Modesto was instituted against the City
of Stockton in that year and stipulations were obtained whereby the city

will construct a certain amount of additional treatment facilities each

year until complete treatment is provided in 1954. The length of the San

Joafpiin Eivor that is septic during the canning season has been reduced

from about 10 to less than three miles as a result of the construction

during the last two years.
A study was made of the feasibility of using bottom organisms as

indexes of ])ollution along the water front between Martinez and the

Antiocli liridgc;. The rapid expansion of lieavy industry in this area can

be counted upon to present increasing pollution problems in the future

as the load of industrial wastes builds up. Unfortunately so few macro-

scopic bottom organisms were present in Ihese waters that the above

approa(;h appears to hold little promise. Tiiis scarcity of bottom organ-

isms has tentatively been attributed to the continual changes in salinity

which characterize tlie area.

In 1949 the Assembly lntei-im Committee on AVater Pollution pro-

posed a sweei)ing sei'ies of changes in tlie existing laws. The resulting

legislation estal)lished a State Water Pollution Control Board and nine

regional boards for tlic i)iii|)()S(' of coordinating pollution control activi-

ties and establishing pdlliition policies at the local level. The Division of
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Fish and Game was directly alfeeted by the aiMition nf Sc-tion 4Sl.r) to
the Fish and C4ame Code, which provides that all e«)nliim"m«,' and c-hroiiic

cases of water pollution be turned over to the loi-al boards for action. Tin-
1949 laws also provide that any persons desirin-r to dischar^rc s('\va«_'(> or
industrial waste apply to the regional boards for re(|uin'ni.'nts that will
have to be maintained by the operator of the disposal system. The rcj^ional
boards establish these requirements aftei- consultation with the state and
local agencies interested in the problem. Tli.' Division of Fish and (lame
has the responsibility of furnishing any technical inforniatinii oi- investi-

gations on the fish and wildlife aspects of any case of pollution re(|uested
by the regional boards. The boards are now begimiing to n-ali/c the im-

portance of recreation, fish, and wildlife insofar as polluti(»n and water
use are concerned. The intention of the Legislature was fur these hdanls
to have small staffs and to utilize existing state departments and facilities.

Until now^ the various boards have processed oidy a|)])licat ions foi- new
waste discharges and very little has been done with the chronic cases of

stream pollution. Within a shoi-t time it is ant ii-ipated that the regional
boards will be in a position to begin to abate some of the i-onditioiis wliicli

are the source of complaints at the present time.

The number of requests for investigations aiul surveys that come in

from both the regional boards and field personnel of the Division of l-'ish

and Game far exceed the load that can be can-ied by the available jierson-
iiel. The State Water I\)llution Control IJoartl recognizes that the interest

of the Department of Natural Resources in pollution control is as gi-eat

as that of any other state agenc}', ])iit this recognition is not wiilespi-eail.

The pollution control investigations cai'i'ied on by the tlii-ee state depart-
ments interested in the i)roblem have now been grouped and the entire

pollution investigation program of the State is administei-ed by a coordi-

nating committee composed of three representatives, one each fiom the

Department of Public Health, the De!)ai'tmeid n\' rnblic Works, and the

Division of Fish and Game.
In the past, agencies dealing with water use have n<it recognized the

fish and game aspects or the magnitude of the industry they support,

partly because of the limited program of the Division of Fish and Came
as compared with those of the other state de])artments. This attitude is

unfortunate, particulai-ly insofar as pollution is concerned, becau.se of

the extreme interest of the sportsman in clean waters and the vital need

of using all waters possible for recreation in our existing society. It is

regrettable that any waters that could be used for fish. wiMlifc. and

recreation in this day of water shortages should be befouled by .scwnire

beyond the point of any possible use.

The years 1948-50 have seen a great deal of construction for domestic

sew^age treatment, Tlie postwar building pro,i:rams of cities have linally

produced results and treatment plants are bein- completed and put into

operation. A good example is the eastern side of San
l''rancis.-o_ I'.ay.

Plans were started before the war, the bond issne was passed in i:il7. and

construction will be completed in l!).")!. This will rcli.-ve the septi.- con-

ditions along the bay and estuary and also the odors along the East.shore

Freeway.
Much work needs to be done before the industrial waste pr..l)l.-ms ni

the State can be solved. The food processing industry has instalh-d a

number of screens and in eases where the city disposal plant aeeept.s the
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waste a considerable amomit of treatment is provided, for example at

Stockton and Modesto. The San Jose-Santa Clara area has passed a bond
issue for construction of treatment facilities, but the plant will not be

completed for two or three years. It seems likely that we will soon see

additional pulp mills in the State
;
in fact, preliminary negotiations have

begun with the builders of a proposed pulp mill on the McCloud River.

A great deal of work remains to be done by the lumber industry all over

the State. The cutting and hauling operations result in a large amount
of debris being deposited in the streams, with resultant obstructions to

migrating fish and pollution due to sawdust and bark. The problem of

the effluent from millponds entering streams and killing fish is also

serious and an educational campaign is being carried out in order that

sawmill operators will drain ponds only during periods of high flow.

One of the most common causes of complaint is the recurring prob-
lem of oil spills, particularly from ships. The number of cases has de-

creased considerably since the years before the war, probably due to the

patrol activities of the Division of Fish and Game. The prosecution of

oil pollution cases may take place under either federal or state statutes,
but in practice the majority of cases are handled in the local state courts

by local patrol personnel.

Probably the most encouraging development during the last bien-

nium has been the increased number of potential pollution cases that

have been taken care of before pollution has occurred. This has been

made possible by the increased public attention being given to water

pollution and is the
' '

payoff
' '

of many years work by agencies and organi-

zations, such as sportsmen's groups interested in w'ater pollution control.

With the establishment of the regional water pollution control boards,
it is anticipated that no new sources of pollution will be allowed to dis-

charge into state waters to the detriment of fish and aquatic life. Our
experience has shown that the best time for pollution prevention is while

plans are in the formative state, not after the treatment plant or the

new industrial plant is completed.
Two recent instances demonstrate this point. The Masonite Corpo-

ration has recently completed a new plant at Ukiah. Originally it was

proposed to use the Russian River for waste disposal and it was apparent
that this would create intolerable conditions in the river. After nearly
two years of negotiations the pi'oblem was solved by the installation of

evaporators before the plant went into operation, thus creating a "tight"

plant w'ith no waste discliarge. Another example of this predischarge
control occurred at the City of Gridley. Without realizing the conse-

quences the city proposed to put a series of sewer ponds immediately

adjacent to the Gray Lodge Waterfowl Refuge. The hazard of botulism

to waterfowl feeding in septic ponds is extremely serious, and any pro-

posal to locate sewage disposal ponds in close proximity to any concen-

tration of ducks nmst be treated with extreme caution. In this instance

negotiations witli tlie city and the consulting engineer resulted in the

removal of the treatment plant site to the otiiei- side of town, near the

Feather River, where gravel deposits are much more suited to pond
consti'uction because of the additional y)ercolation. By this i)lanning the

hazard to waterfowl was eliminated and when final plans were completed
the cost to the treatment plant had been reduced.
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The state program for pollution abatement is l)as.'(l on prcviMitiuj;
all new sources of pollution and then setting requirements to be met by
the existing cases. The first portion of this program is well under way and
the second phase is getting started. It is lioped that pro<:ress will coiitiiui.'

until the present hazard to our fisheries resoui-ces is removed and the large
areas of streams and bays now unsuitable for i-ccreational use are restored
to a useful condition.

INTERSTATE WATERS
In addition to the program on the Colorado River being condut-tcd

jointly with the State of Arizona, several cont'crtMices were held with

personnel of the Nevada Fish and Game Connuission. resulting in co-

operative working plans for interstate waters which shoulil a.ssist both
states in better management of these waters.

WILDLIFE CONSERVATION BOARD PROJECTS

At its 1947 Session the State Legislature adopted an act known as

the Wildlife Conservation Act of 1947 and transt'cri-.'d $9,()()(),()()() dn."

the State from horse racing operations from the General Fund to the

Wildlife Restoration Fund. This fund, to be used for capital expendi-
tures, is administered by the Wildlife Conservation I'oard. Th(> bf)ard

receives proposals for projects from sportsmen's and other conservation

groups, federal and state agencies, and individuals and passes on their

worth. Approved projects are allocated funds, which are then transferred

to the Fish and Game Commission, Avhich carries out the actual const ruc-

tion, operation, management, and iiiaintenance of the projects.

Figure 17. Right wing of flow maintenance dam at Stony KIcIko I-akf. E! Dorado

County. Note outlet box in left center of photograph, at end of dam, to regulate How
in stream below dam.
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It is obvious that such a comprehensive program must draw heavily
on the services of Division of Fish and Game personnel at all stages.

As projects involving the inland sports fisheries, other than hatchery

projects, have been submitted during the biennium the members of the

biological staff have been called upon for field investigations, planning,
and preparation of reports and recommendations. A summary of the

status of Wildlife Conservation Board nonhatchery fish projects at the

end of the biennium is presented herewith :

PROJECT 1. EL DORADO FLOW MAINTENANCE DAMS
Board allocated $35,000 6/3/49 and $65,000 8/25/49 ; Fish and Game Commis-

sion approved 9/23/49. Barrier dam at Richardson Lake and flow maintenance dams
at Stony Ridge and Crag Lakes completed in 1949. Active plans are under way for

the construction of three flow maintenance dams in the Rubicon River drainage,
scheduled for completion this summer. District Fisheries Biologist J. C. Fraser is now
working on contracts for pack stock. $2,000 was transferred from this project to the

Division of Water Resources in June to cover costs of survey investigations.

PROJECT 2. DEEP CREEK STREAM IMPROVEMENT
(HOLCOMB CREEK DAM)

Board allocated $25,000 1/26/50 ; Fish and Game Commission approved 1/28/50.

$1,500 has been transferred from 7XD52 to Division of Water Resources for plans and

surveys. Mr. Norris of the Division of AVater Resources and District Fisheries

Biologist W. A. Evans are scheduled to make a field inspection on or about July 14,

1950, in order to reach a final decision regarding location of the dam site.

PROJECT 4. PINE CREEK FLOW MAINTENANCE DAM
Board allocated $43,-500 6/3/49 ;

Fish and Game Commission approved 9/23/49.
A fish trap was constructed in 1950 for counts and studies of migrating fish. Studies

are now being conducted by District Fisheries Biologist H. A. Hanson and project
held in abeyance.

PROJECT 12. MENDOCINO FOREST STREAM IMPROVEMENT
Board allocated $5,000 5/18/50. A reconnaissance of stream improvement possi-

bilities on Stony, Grindstone, and Thomes Creeks was made by District Fisheries

Biologist G. I. Murphy and Dr. P. R. Needham of the University of California in

June, 1950, and the results of their investigation are now being studied.

PROJECT 16, EMIGRANT BASIN FLOW MAINTENANCE DAM
AND STREAM IMPROVEMENT PROGRAM

Board allocated $50,000 8/25/49 ;
Fish and Game Commission approved 9/23/49.

$2,000 was transferred from 7XD32.1 to the Division of Water Resources for plans
and investigations in June, 1950.

PROJECT 41. GRANITE CREEK FLOW MAINTENANCE
Board allocated $30,000 8/25/49 ;

Fish and Game Commission approved 9/23/49.
A cooperative agreement is being drawn up by the U. S. Forest Service and should be

transmitted shortly. The Forest Service is prepared to start construction at the close

of engineering studies.

PROJECT 42. MARSH LAKE LEVEL MAINTENANCE
Board allocated $4,000 8/25/49 ; Fish and Game Commission approved 9/23/49.

Final report and plans needed before any construction can be undertaken, but it is

hoped to complete the work in 1950.

PROJECT 43. BENNETT AND SMITH FISH LADDER
Board allocated $G,0(X) 8/25/49; Fish and (lame Commission approved 9/23/49.

Division of Architecture is working on plans and si)ecifications, and permission was
received on June 12th from the owner to go ahead with construction.
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PROJECT 44-2. BURNT RANCH FALLS FISH LADDER
Board allocated $8,000 8/25/49; Fish and Gamo ('..iiiiiiissi..ii api-r-.v.-.l !t/2:! 49.

Studies to date indicate that feasibility of this project is smufwliat d.-iihtfuL Division
of Architecture requested to make study and rcpoit.

PROJECT 49. TAHOE FOREST FLOW MAINTENANCE
AND IMPROVEMENT PROGRAM

Board allocated $40,000 8/2.V4rt to initiate i.r..;.'r;iMi ,iiid complete e.s.M>iitial w..rk.
Fish and Game Commission approved 9/23/49. Barrier <htm at Miller Lake (•onipleted
in 1949. $1,000 was transferred in June from 7X1 »:',.".•_• t<> the division ..f Water
Resources for plans and investigations.

PROJECT 5 1. SEQUOIA NATIONAL FOREST FLOW
MAINTENANCE PROGRAM

Board allocated $50,000 8/25/49 ; Fish and Game Commission ap|.roved '.», 2;{/41).

Sample agreements for the construction of Millwood and Indian Basin I^ikes were
received from the U. S. Forest Service on June 20. The sample a;;reements wen- very
satisfactory and the signed agreements are expected shortly for sulunission to tlie

Department of Finance.

PROJECT 57. SAN DIEGO RIVER FLOW MAINTENANCE
AND DEVELOPMENT PROGRAM

Board allocated $35,000 8/25/49 ;
Fish and (Jame Commission ap|>roved 9/2.V49.

Progress in the investigation of this project has been dehiyetl pending receipt of basic
information from the County of San Diego.

PROJECT 5 8. SAN DIEGO COUNTY FLOW MAINTENANCE PROGRAM
Board allocated $25,000 8/25/49 ; Fisli and Game Commission approve<l •.»/2."./49.

Project requires further detailed study.

PROJECT 61. SHASTA RIVER FISH COUNTING DAM
Board allocated $1(),000 8/2.5/49 ;

Fish and (iame Commission approved 9/23/49.
A lease for site has not yet been approved in Sacramento. Project was turned over to

the Division of Architecture and Public Works Board. Approval \va.s asked on June

22, 19.50.

PROJECT 62. CANYON CREEK FISH LADDER
Board allocated 810.000 12/13/49 ;

Fish and Game Commissioii approved \, ti ."i<».

The Goldfield Consolidated Mining Corporation is giving up I heir lease on this prop

erty on June 30, 1950. During the month of June, District Fisheries Hiologjst J. U.

Wales investigated this project with the general objective of removing the dam com-

pletely or building a smaller dam some distance upstream, since the estimated eo.st

of a fishway was excessive. Negotiations will be iindert.-ikeii with tl wner of tin-

dam to achieve one of these objectives.

PROJECT 63. SAWYER'S BAR AUXILIARY DA.M

Board allocated $3,-500 6/3/49; Fish and Game Commission approved 9/2:V-*9.

Division of Architecture is drawing up plans and siiecjfications, ajid
permission for

preliminary planning was received from the owner on .Fnne 20, l!i.5<i.

PROJECT 67. SACRAMENTO RIVER WEIR (ROUGH
FISH CONTROL BARRIER)

Board allocated $1S,(XX» 3/19/49; Fish ami Game Gommission approv.^d. I'r-.j.Mi

being further studied. Construction being deferred.

PROJECT 7 2. RAMER LAKE

This project is completely authorized and Public Works Board approval wni«

requested on June 5, 19.50. An inspection by an engineer from the Division of Water

Resources and District Fisheries Biologist W. A. Kvans is pending.

PROJECT 73. CRYSTAL LAKE LEVEL MAINTENANCE
Board allocated S20.O(XJ 8/25/49 ; Fish and Game C»)mmiaHi(»n approved 9/23/49.

Forest Service will make installation for the Division of Fish and <;am.- during the

summer of 1950 under an approved cooperative agreement.
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PROJECT 74. COACHELLA VALLEY PUBLIC FISHING AREAS
Board allocated $32,500 1/26/50 ; Fish and Game Commisssion approved 1/28/50.

No water supply commitment has been received as yet. Maintenance has been tenta-

tively accepted by the Board of Supervisors of Riverside County. District Fisheries

Biologist W. A. Evans is planning a meeting for field inspection.

PROJECT 7 6. CLEAR LAKE REARING POND
Project completed.

PROJECT 77. LINDO LAKE PUBLIC FISHING AREA
Board allocated $11,000 1/26/50 ;

Fish and Game Commission approved 1/28/50.
Agreement was received from the County of San Diego on June 20th and forwarded
to Sacramento for approval. On .June 29th the agreement was sent back not approved
because the amount of money to be expended was apparently over the $10,000 limit

on projects that may be performed with the services of the Division of Architecture.

Attempts are being made to straighten out this difficulty.

PROJECT 79. SULPHUR CREEK DAM
The original cost estimate of $22,000 received from Division of Architecture was

too high and it has been requested to resurvey the site at lower water flows.

PROJECT 81. SAN BERNARDINO NATIONAL FOREST
Board allocated $.35,000 1/26/50 ; Fish and Game Commission approved 1/28/50.

Field investigations are under way.

PROJECT 82. DRY LAKE LEVEL MAINTENANCE
Board allocated $4,-500 1/26/50 ; Fish and Game Commission approved 1/28/50.

Conferences with the U. S. Forest Service are planned.

PROJECT 83. BIXBY SLOUGH PUBLIC FISHING AREA
Board tentatively approved allocation of $100,000 at April, 1950, meeting, for

a cooperative development of Bixby Slough. Necessary data and commitments from
local interests being awaited.

PROJECT 86. SAN ANTONIO CREEK PUBLIC FISHING AREA
Board allocated $20,000 5/18/50 ;

Fish and Game Commission approved 5/19/.50.
Field investigations being conducted.

PROJECT 1010. DELTA FISH AND GAME OPERATIONS BASE
Board allocated $27,000 5/18/50; Fish and (iame Commission ai.i. roved 5/19/50.

Negotiations to secure site under way.

CHILDREN'S FISHING WATERS

Many municipalities were aided in establishing permanent fishing-

ponds for children. For example, the Los Angeles City Park and Rec-
reation Department was assisted in establishing its successful fishing

program in the city park lakes, and catch data were obtained.

STEELHEAD AND SALMON

The steelhead trout and salmon of California represent a tremen-

dous resource. This resource, of the greatest importance in the economy
of the State, is under constant threat from large-scale dam construction.

One of tlie main goals of the Bureau of Fish Conservation, therefore, has

been to acquire as rapidly as possible the essential facts necessary for

the preservation and management of our steelhead and salmon fisheries

in our expanding and changing economy.
Tlie present applied steelhead and salmon management program of

the bureau includes I'escue of fish from drying streams, removal of
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abandoned dams and other barriers, construction of fishwavs, and stut-k-

ing with hatchery fish. The activities of the bioh)gical staff in connec-
tion with these phases of tlie program are described elsewhere in the
report. Some of the important special fact-finding investigations .•arri.'d

on during the biennium are summarized herewith.
For some years the Bureau of Fish Conservation has carried out

counts of spawning steelhead and salmon at various stations. Such counts
provide a basis for legislative and management programs and for rec-

ommendations in connection with proposed large dams, in 1 !».')(), all

such work not already under the direction of the district biologists in
the respective districts was placed under their supervision. Listed below
are the counting stations operated by the Bureau of Fish Conservation :

Station Xante of stream County Jiiicr syatim
Klamathon Racks Klamath River Siskiyou Kliitnatli Hivpr
Shasta Racks Shasta River .Siskiyou Klamnth Kivt-r

Sweasy Dam Mad River Iluinholdt .Mad Rivt-r

Benbow Dam Eel River, S. Fk Humboldt Eel River

On November 1, 19-48, a graduate college student working as a stu-

dent biologist began a study of the efficiency of natui-al pnjpagation of

our steelhead and salmon and the factors affecting it. This study is being
carried out in the Prairie Creek drainage, Humboldt County, and will

include two winter seasons of field work. The first of these seasons was
that of 1948-49 and the second will be that of 1950-51.

Another study which will in part complement the above was started

at Fall Creek, Siskiyou County, in 1949. In this study ditferent numbers
of king salmon will be allowed to enter and spawn in Fall Creek eacli

year. The resulting offspring will then be counted on their downstream

migration to the Klamath River. From known niunbers of pai-ents and

known numbers of offspring we hope to determine the most effective

number of king salmon for a spawning tributary such as Fall Creek.

The planting of steelhead in the Sacramento River from the federal

hatchery at Coleman was supervised by the biologist in charge of Dis-

trict 2. A number of these steelhead were tagged with celluloid disk

tags in an attempt to determine the return to the angler before and

after the fish had gone to sea.

INLAND TROUT

Although existing evidence indicates tliat the bulk of the trout

caught bv anglers in California as a whole result from natural propaga-

tion, the "hatcheries of the State play a very important role in supplying?

fish to a number of waters which otherwise would be incapable of pro-

ducing satisfactory angling.
In this program it is one of the principal functions of the biological

staff to make the necessary initial surveys of waters and then to cheek

them as necessary in order to keep stocking and general management

policies in line with existing conditions. The records ami policies for

each managed water are kept current by means of a state-wide system

of ^'hatcherv management binders." These are permanent records m
loose-leaf form, kept at each hatchery, with dui)licate copies at the dis-

trict office, which show the essential survey data for the managed water,

4—49247
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a summary record of past stocking, and the basic stocking and general

management policy as determined in conference between the biological
and hatchery staffs.

Special investigations dealing with the inland trout fisheries car-

ried on by the biological staff include studies of hatchery diets and fish

diseases, test water programs, and studies of important individual bodies

of water. These are described elsewhere in this report.
In order to test the value of stocking interior-stock fall-spawning

rainbows in steelhead and salmon w^aters, 50,000 advanced fingerlings
were marked and planted in several streams along the Mendocino County
coast. Less than 12 authenticated returns to the angler in the year after

stocking indicate that such stocking in coastal streams is not justified.

Figure 18. Marking rainbow trout at San Joaquin Experimental Ilali liti.v ,
Fie.siio

County. One of two fins is removed witli clippers, so that after stocking the marked fish

can be recognized as belonging to the particular group regarding which information is

needed. Photograph by Scott Soule.

WARM-WATER FISHES

The warm-water fisheries program of the Bureau of Fish Conserva-

tion was greatly intensified and expanded near the beginning of the

biennium. Two members of the biological staff were assigned to w^arm-

water fisheries investigations on practically a full-time basis, and other

members of the staff have devoted considerable time to the program.

Following initial exploratory studies, several typical problem waters

were selected for intensive study. These included Clear Lake in Lake

County, Millerton Lake in Fresno and Madera Counties, and Don Pedro

Reservoir in Tuolumne County. The intensive studies at these waters

have been followed by widespread sampling of the populations of young
fish in a large series of reservoirs throughout the State. Results gen-

erally have indicated adequate largemouth black bass reproduction

coupled with very inad('f|uate forage for the bass of the year's hatch.



FORTY-FIRST BIENNIAL REPORT 99

Steps to correct this situation by intrudiiL-in<r trolden sliiii.'rs aiul otli.T

forage fishes were being taken at the end of the bicniiiuni. Otli.T work
in connection with the warm-water fisheries is described elsewhere in
this report.

Figure 19. Fish tagging at Millerton Lake, Fresno and Madera Counties. A num-
bered metal strap tag is being attached to the upper jaw of a larRemouth black l>n«s.

Tags are used when information regarding individual fish Is needed, ritotoijraph by
C. K. Fisher.

STRIPED BASS

The catch record system for this important fi.sher>' wa.s coord inntod

and placed on a firm foundation. A large volume of party boat records

which had accumulated since 1938 was analyzed and ijitfTj»n*t.'d, The

handling of records of this type was put on a routine niaiiitfuain't' ba.sis.

Together with the statewide postal card estimates they now provide a

continuous, up-to-date inventory of the fishery.

A fairly ambitious tagging program ainx-d at cvalnatinir tlu- rate of

harvesting bv anglers was begun early in !!».')(). It was made possible by

the acquisition of the 28-foot boat "Striper." A total of l,89f> stripe(l

bass was tagged late in the biennium. Special studies were also nuule to

test the resistance to corrosion of various metals used with disk tnjjs.

Such corrosion has proved to be a serious problem.

Surveys of the abundance of finger) ing striped ba.ss on the nursery

grounds in June and July revealed the presence of large numbers in

1948, 1949, and 1950. There have not been enough of these surveys to

establish a norm, but there is every indication that spawn in-.' and survival
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to the fingerling stage has been average or better in the three years
mentioned.

Liaison was maintained with the U. S. Bureau of Reclamation in

connection with the Delta Mendota Diversion near Tracy. This diversion

threatens to destroy significant numbers of striped bass. The Bureau of

Reclamation has agreed to install complete fish screens at the initial

temporary small-scale diversion and to carry on intensive studies of fish

losses there. The Bureau will also investigate the practicability of the

various remedial measures which have been suggested.

FARM POND PROGRAM

It is the policy of the Division of Fish and Game to supply an initial

stock of warm-water fishes to private ponds too small to support public

fishing and which meet certain other requirements. Trout for such ponds
must be purchased from a Licensed Domestic Fish Breeder.

The usual combination of largemouth black bass and bluegill sunfish

has not worked out well in some ponds, and so we have initiated some

experiments with other combinations in a few scattered ponds repre-
sentative of the area in which they are located.

In all, the biologists spend about 5 percent of their time on the farm

pond program. They process applications for fish and inspect the pond
if there is doubt as to its qualifications or there is possibility of escape
of bass and sunfish into trout waters.

In summary, during the biennium 467 applications for stocking of

private ponds were processed, 222 ponds were visited, and 325 ponds
were stocked with fish.

LEGISLATION AND REGULATIONS

Recommendations for changes in fishing laws and regulations, based

on survey data on their general knowledge, have been submitted by
members of the biological staff as required.

PUBLIC INFORMATION

Personnel of the biological staff devoted considerable time to appear-
ances before sportsmen's clubs and other conservation groups and on

radio and television programs, as well as to the preparation of printed
information. About 280 talks were made at meetings throughout the

State, plus 22 radio and 6 television appearances. In addition, conserva-

tion motion pidurcs were shown many times. Numerous conferences in

connection with fishery y)rotection and development w^ere attended and

advice was rendered to sportsmen in connection with a number of club

projects.
The printed niriterial consisted of published articles, which are

listed ill this report, and also of mimeographed information leaflets,

pamphlets for school children prepared in cooperation with the State

Department of Education, and fishing maps. The latter, issued as folders

with the map on one side and informational material on the other, have

proved very popular. The "Stri])ed Bass Fishing Map" was published

during the biennium and maps of the Colorado River area, the Marble

Mountains Wilderness Area, and black bass fishing waters were prepared
and will be issued shortly.
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PUBLICATIONS BY STAFF MEMBERS OF THE BUREAU
OF FISH CONSERVATION

Calhoun, A. J.

1949. California striped bass catch records fruni the parts boat fishery : Ht.'i.S-l'J4iS.

Calif. Fish and Game, vol. 35, no. 4, p. 211-253.
Trout in San Francisco's backyard. West Coast Sportsman, vol. ('>. no. 12.

p. 40.

1950. California's striped bass. Outdoor West Magazine, vol. 2, n<i. .'?, p. •> 7, 28-29,

May-June.

Calhoun, A. J., and C. A. Woodhull
1948. Progress report on studies of striped bass reproduction in relation to tlit-

Central Valley Project. Calif. Fish and Gam.-, vol. :',4, no. 4, \>. 171 l>^7.

Calhoun, A. J., C. A. Woodhull and Wm. C. .Tohnsoii

1950. Striped bass reproduction in the Sacramento River .sy.sicm in 194,s. Cnlif.

Fish and Game, vol. 36, no. 2, p. 135-145.

Curtis, Brian
1949. The warm-water game fishes of California. Calif. Fish and Game, \o|. .';.".,

no. 4, p. 255-273.

Curtis, Brian, and J. C. Fraser

1948. Kokanee in California. Calif. Fish and Game, vol. .".4, no. .",. ],. Ill III.

Evans, Willis A.
1950. Aquatic weed control and fish life. Report Second California W<'<d Con

ference, p. 85-87.

Evans, W. A., and O. L. Wallis

1949. Fishes of Yosemite National Park. Yosemite Nature Notes, vol. 23, no. 1.

1944. 2d edition, revised 1949. 32 p.

Murphy, Garth I.

1948. A contribution to the life history of the Sacramento pcnli i Anhoplitrx

interruptus) in Clear Lake, Lake County, California. Calif. Fish ami

Game, vol. 34, no. 3, p. 93-100.

Notes on the biology of the Sacramento hitch {Lavinia e. cxilirauda) of

Clear Lake, Lake County, California. Calif. Fish and Game. vol. :',4. no. .•'..

p. 101-110.

1949. The food of young largemouth black bass {Micropterus salmnidcn) in Clear

Lake, California. Calif. Fish and Game, vol. 35, no. 3. p. 1.59-HW.

1950. The closed season in warm-water fish management. Trans. 15th Nortli

American Wildlife Conf., p. 235-251.

The life history of the greaser blackfish {Orthodon microhpidotus) of Clear

Lake, Lake County, California. Calif. Fish and Game, vol. 36, no. 2,

p. 119-133.

Taft, Alan C, and Garth I. Murphy
1950. The life history of the Sacramento squawfish {I'ti/chorhnlus i/nindi.n).

Calif. Fish and Game, vol. 36, no. 2, p. 147-164.

Soule, S. M. . ,, ,, .

1950. Initial planting of golden trout in Hooper Creek drainage Iresno <<•""«.v.

California. Central California Sportsman, v..l. !», no. ., \,. l.}-.-l.U. !.«> l.i<.

Vestal, Elden H.
. , w m

1949. A Piute trout transplant. Central California t5i)ortsman, vol. s, no. in.

p. 164-166.
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TITLES AND ABSTRACTS OF ADMINISTRATIVE REPORTS
SUBMITTED BY THE BIOLOGICAL STAFF

July 1, 1948, to June 30, 1950
Beck, Ralph V.

Creel Returns From Crowley Lake, ^loiio County, California, Season of 1949.

Submitted November 18, 1949. 10 pp., including 7 figures and 4 tables.

Abstract : A creel count was made at Crowley Lake by members of the fish-

eries staff during five four-day periods in the 92-day fishing season. During the 20

days of census 3,930 anglers fished 21,313 hours and caught 2,925 fish, including 2,349
rainbow (80.3 percent), 219 brown trout (7.5 percent), and 3.57 Tahoe cutthroat

trout (12.2 percent). The average catch was 0.74 and the average catch per angler

per hour was 0.14. In 1947 the average catch and average catch per angler per hour
was 1.2 and 0.19 respectively, and in 1946 they were 2.0 and 0.33, indicating a

gradual decline in the fishery. The percentage of brown trout and Tahoe cutthroat

trout caught was greater in 1949 than in the two previous years. It is estimated that

52,249 people fished Crowley Lake during the entire 92-day season and caught a

total of 38,887 trout of all species.

Calhoun, Alexander J.

1946 Angling Catch Records. Submitted July 28, 1948. 80 pp., 26 tables, 10

figures.

Abstract : Angling catch questionnaires were sent to a random sample of

3.9 percent of the 766,753 licensed anglers in California in 1946. Total catch trends

in recent years appear to have been relatively stable for trout, salmon and catfish.

They appear to have decreased slightly for striped bass, and to have increased for

black bass, sunfish and crappie. Numbers of anglers have increased sharply for all

species, and there has been a corresponding decrease in the mean annual catch of

all species, least extreme in the case of spiny rays. The validity of estimates derived

from postal card survey, the county of residence distribution of licensed anglers, and

migrations of trout and striped bass anglers from county of residence to county
of catch are discussed in the report.

Calhoun, Alexander J., and G. M. Christman
Migration of California Trout Anglers in 1948. Submitted September, 1949.

5 pp., 10 figures and 2 appendixes.
Abstract : The 1948 migrations of licensed California trout anglers from six

residence areas to eight trout fishing regions within the State are outlined in a series

of tables and diagrams. Estimates of the numbers of trout caught by anglers making
the various migrations are included.

Calhoun, Alexander J., and Charles E. Warren
The Effect of Increased Towing Speed Upon Tow-net Catches of Small Striped

Bass. Submitted August 2, 1949. 8 pp.
Abstract : The tow-net used in studies of striped bass fry is described. Results

of a series of test tows at different speeds indicated decreasing efficiency of the net

at speeds over 2.7 feet per second. No significant difference in length frequencies was

apparent at the different speeds used, ranging from 2.7 to 6.6 feet per second.

Coots, Millard
Fish Rescue 1949, Stream Improvement Headquarters, Yreka. Submitted

April 3, 1950. 2 pp. including one table.

Abstract : During the summer of 1949, 56,688 young salmonids, consisting of

21,832 silver salmon and 34,8.56 steelhead, were rescued from drying streams and

irrigation ditches tributary to the Scott and Klamath Rivers. This work was done

by a biological aid with assistance from the Stream Improvement Headquarters staff.

Creel Census—April 29, 19.50. Klamath River, Siskiyou County. Submitted

May 16, 1950. 3 pp.
Abstract: Angling activity on the Klamath River was checked on this date.

222 anglers were counted between Copco and the Scott River, a river distance

of about 53 miles. 87 anglers were interviewed, including 42 who had completed
their angling effort. The average fishing time was 3.5 hours, the average catch 9.4

fish, catch per angler hour 2.7, estimated total catch 2,082. The catch consisted

mostly of immature steelhead, plus a few si)ent adult steelhead, immature salmon,
and yellow perch. 261 trout were measured, ranging from 4.0 inches to 13.9 inches

(fork length). The mean length was 6.58 inches.
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Curtis, Brian

Report of the Activities of the Biolojiif-al Staff of the Bureau of Fish Con-
servation for the Fortieth Biennium, July 1, 11)4(5, to June .'{(), I'.MS.

Abstract: Describes the activities of the staff. Printed in hirue part in

"Fortieth Biennial Report of the Division of Fish ami (lanif" as part of the report
of the Bureau of Fish Conservation.

Douglas, Philip A.

Rough Fish Control in Elizabeth Lake Canyon Drainage, Los Angeles County.
Submitted December 28, 1949. 21 pp., including i:'. figures, »; tables, 1 Kraph, plus

Appendix A and 2 sketch maps.
Abstract: A decline in the fishing success for largemouth black bass, bluegill,

crappie, catfish in the Elizabeth Lake Canyon drainage, I>»s Angeles County,
necessitated a study of causative factors.

A heavy population of greaser bliickfish Orthodon microlepidotux (Ayres)
was found to be present in the four major bodies of water in the drainage, and
stomach analyses indicated that they were of little forage value to the largemouth
black bass in the area.

Plans were laid for a 2-day treatment pro<;ram distribiitini; l.fMMI pounds of

cube root-Si percent rotenone, over 1(30 surface acres or ()•">."> acre feet of water, or a

concentration of 0.90 p.p.m. of the chemical was used. (A high concentration of

rotenone was used due to the alkaline waters involved.) The blackfish was found

to be the most susceptible to the chemical, appearing in distress within thirty

minutes following application of the rotenone. An estimated kill in waters treati-d

was 605,601 rough fish (95 percent) and 26,017 game fish (."> percent i . One lake

had a natural kill October 12, 1949, and no new fish appeared following treatment.

A restocking program for 1950 for the public lakes is base<l on a comparative
basis of percentage compositions by species of the original stocking between 19.'18

and 1945 of Lake Hughes, and the percentage composition of the same fish jiopu

lation estimated following the chemical treatment of November 26, 1949.

From the above figures the following was noted: Largemouth black ba.ss

decreased slightly ; bluegill decreased considerably ; catfish increased moderately ;

and black crappie increased considerably.

A stocking program for the public waters has been proposed for 19.50.

Evans, Willis A.
A survey of the city park lakes of Los Angeles in relation to their proposed

use for children's fishing recreation, Los Angeles County. Submitted March 2«i.

1949. 22 pp., including eight figures and five maps.
Abstract : A survey of the five Los Angeles City park lakes was made during

January, 1949, to determine their adaptability to a children's fishing program. Thn-e

out of the five lakes are believed suitable for development and use within the year.

The other two may be utilized as brood ponds to serve the other three. Fishinc

should be carried on under as natural conditions as possible. I'liysical and biological

characteristics of the individual lakes are briefly discussed and rec..mniendntions

for fish management in each presented.

Fraser, J. C. », • i.

Supplementary Report No. 1 on the Emigrant Basin Flow .Maintenan«-e Dam

and Stream Improvement Program (Wildlife Conservation H..:.rd Project .\o. Uii.

Tuolumne County. Submitted January (!, 1950. 2:! pp., including three tables. 1

photograph.
Abstract: Describes certain subprojects, including 4 new ones, and gives a

revised status of subprojects in this program ba.sed on field surveys made in 1919.

1949 Lake Tahoe Party Boat Catch Records, Placer/El Dorado Counties.

Submitted Januan," 9, 1950. 8 pp.. 3 tables.
, .., . .

 ....n
\bstr\CT- Seven guide fishermen o|.eiat.Ml from ( alifornia ports in l.M.i.

making 357 trips with a total of 587 anglers. Catch consists
ofJ.(K.9

n.ack.naw.

6 rainbow trout, and 5 brown trout, total weight of all trout ."..J:!.".. nnds ; a^erau'e

weight of all trout 3.4 pounds; average catch per angler 1.. : .ivernge catch per

hour .37 ; average catch by weight per angler 5.S pounds.
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The Frog Lake (Nevada County) Fishery in 1948. Submitted March 7, 1949.

5 pp., 5 tables.

Abstract : Discusses and summarizes the 1948 catch returns from this test

lake. Catch records for 1938 through 1949 are tabulated. Practically negligible

returns of a marked plant of 15,000 rainbow (2.5-13.0 per ounce) made in 1947
is discussed.

A Report on the Emigrant Basin Flow Maintenance and Stream Improvement
Program (Wildlife Conservation Board Project No. 16). Submitted March 18, 1949.

74 pp., 16 sketch maps.
Abstract : Describes, discusses and evaluates the nineteen individual retain-

ing and check dam projects within the program. Lists additional information needed

for some of the projects. Sketch maps of the project area are given for 16 of the

projects. No cost estimates are given.

Report on Proposed Power Projects, Middle Fork Stanislaus River, Tuolumne

County. Submitted September 28, 1949. 15 pp., 7 figures, 4 tables.

Abstract : Gives description, present status, or probable effects on the fish-

eries of the proposed Beardsley and Donnells Dam projects on the Middle Fork
Stanislaus River, Tuolumne County, applied for under Federal Power Commission

Project Nos. 2005 and 2018 by the Oakdale and South San Joaquin Irrigation
Districts. Recommendations for protection of the fisheries to be affected are given.

German, Eugene R.
Creel Census at McCloud River Mouth, Shasta County, May 1, 1949. Sub-

mitted May 15, 1949. 6 pp., including 3 tables.

Abstract : The fifth annual creel census at the mouth of the McCloud River
was conducted on May 1, 1949. Of 61 anglers, 11 fished the river and took 36 trout

(mostly small rainbow), while 50 fished Shasta Lake and took 58 trout (larger

rainbow, brown and Dolly Varden). There were more dollies than in other years.

Angling was better than in 1948.

Aerial Fish Planting in District No. 1. Submitted October 31, 1949. 12 pp.,

including 2 tables.

Abstract : Describes first full scale aerial fish plants and problems involved.

Rough figures show planting costs per fingerling to be $0,004 by air and $0.02 by

pack stock.

Creel Census at McCloud River Mouth, Shasta County, April 29, 1950. Sub-

mitted June 15, 1950. 3 pp., including 1 table.

Abstract : The sixth annual creel census at the mouth of the McCloud River,
on Shasta Lake, was made on April 29, 19.10. 85 of 41 anglers fished the lake itself.

Catch per hour from shore was .41 and by boat was .14. No fish over 14 inches were

taken, but fish were in excellent condition. The catch consisted mainly of rainbow,

only 2 Dolly Varden being taken.

Handley, John G.

Progress Report on a New Type of Fish Screen Tested in Trinity County.
Submitted November 14, 1949. 9 pp., including 6 figures.

Abstract: The history of the bar and rotary type fish screens is told In-icOy.

The new perforated plate fish screen is described and its advantages given. Note is

made of the importance of the by-pass flow. The tests made by Handley and Coots
on the perforated plate screen on the Jim I^ee Ditch, Trinity County, are described.

These tests sliowed that during the 1949 irrigation season approximately 8,280
steelhead and salmon fingerlings were stopped by the screen, diverted through the

by-pass opening, and carried back to the river.

Hanson, Harry A., and H. P. Chandler

Dispersing Rotenonc at Mori-is Lake, Plumas County, California. Submitted

February 10, 1949. 5 pp., including 1 map, 1 sketch of equipment and 1 photo of

operation.

Abs'J'RACt : Report ol' mi'tiind used In disperse 1,000 pounds cube root powder
(4.9 percent rotenone content) in a forty-acre lake having a volume of approxi-

mately 750 acre-feet. Apparatus used : Two 10-foot light metal row boats, one used

as a towboat and the other as .'1 barge. Mixing was done in a 60-gallun oak barrel by
means of a 2i h.p. Lauson air-cooled outlmard motor. Dispersion was by gravity

through two one-inch garden hoses of 8- and 20-foot lengths. Rate of dispersion was
about 200 pounds of powder per hour by two men. Suggested improvements in the

mothofl included l)y tlie authors.
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Johnson, William C.

A Bottom Dredge for the Striped Bass Investigation. Submit tt-d September
16, 1949. 7 pp., including 5 figures.

Abstract : A bottom dredge was designed to survey shallow water areas where
the standard tow net could not be used for the striped bass inv.'stigati<.M. A descrip
tion of the net and its construction is given in detail ; diinensinual .Irawings and
photographs are also included.

Analysis of 1949 Striped Bass Party Boat Fishing Effort. Submitted June
14, 1950. 7 pp., including 1 table, 1 exhibit.

Abstract: This is a routine report analyzing the fishing efTort of the striped
bass party boat operators during 1949. The analysis is made up from the daily l<»gs
the operators havi submitted and other methods of contacting them for reports.

Kersnar, Frank J.

Chlorination of Crystal Lake. Submitted September 1."., l'.»J'.t. 21 pp., includ
ing 8 figures.

Abstract: Crystal Lake was chlorinated in an effort to eradicate all aquatic
life. Plan was to chlorinate so that residuals of 10 p.p.m. were obtained, but
mechanical difficulties encountered prevented reaching this standard. Residuals
slightly greater than 2.5 p.p.m. were obtained throughout the lake. Results aciiieve<l

were good, although higher residuals would have given better results. Description
given of apparatus and method used.

Kimsey, J. B.
Wildlife Conservation Board Project No. 49 FT(0), Tahoe National Forest

Flow Maintenance and Improvement Program. Report of Surveys in 1949. Sub
mitted March 20, 1950. 46 pp., including 4 maps, S photos, 2 tables, and appendix.

Abstract: Report of surveys made in 1949. Five units listed, two unsatis

factory. Unit 1. Two check dams proposed. Dams on three other lakes tentatively
recommended pending work in 1950. Unit 2. Chemical treatment of lakes—not rec-

ommended. Unit 3. Barrier removal on south fork Yuba River, Nevada County.
Recommended removal three impassable falls in first two miles of stream. Unit 4.

Chemical treatment of lakes—not recommended. Unit 6. Retained dams rt-coni-

mended on Lower and Middle Loch Leven Lakes.

Chemical Treatment of Miller Lake, Placer County, August 21, 1949. Sub-

mitted March 27, 1950. 4 pp. plus map, 2 photos, blueprint.
Abstract: A description of the lake, its fishery and past stocking is given.

The survey and subsequent chemical treatment is described. The treatment appears
to have been successful and thousands of suckers and only one large brown trout

were removed. A barrier dam was designed and constructed to prevent entry of

rough fish from outlet waters. The lake will be restocked in 1950 with 15,000 rain

bow trout.

Chemical Treatment of Richardson Lake, El Dorado County, August 20, 1949.

Submitted March 27, 1950. 4 pp. plus map, 2 photos, blueprint.
Abstract : A description of the lake, its past stocking and fishery is given.

The chemical treatment was successful with thousands of introducrd niimiows and

suckers being killed and only one eastern brook and one rainbow trout killed. \ bar

rier dam to prevent rough fish migrations into the lake was designed .md coustructrd.

The lake will be restocked in 1950 with 8,000 eastern brook trout.

Notes on Kokanee {Oncorhynchus nerka kennerlyi) spawning in Doiiner

Lake, Nevada County, 1949. Submitted June 30, 1950. IS pp.. including «5 figures.

Abstract : Spawning Kokanee and their nests were observed periodically

from November, 1949, to February, 1950. Drawdown of lake by power and irriga-

tion companies exposed nests. Most of eggs were killed by prolonged freezing. Some

eggs which were frozen for only short periods continued development a.s did egg.s in

seepage areas. It appears succes.sful natural reproduction of Kokanee in Dontier

Lake is possible, providing water levels can be manipulated reasonably. Discuiwion

of possible remedies, including moving gravels into deeper water.

Miller, Richard G. ,o,c u i

A Study of the Food of Lake Tahoe Fishes. Progress Report : 194S. Mub

mitted April 29, 1949. 27 pp., including 11 tables and 2 figur.-s.

Abstract: Summarizes findings of first half of proposed two-year progrnm

investigating ecology of Lake Tahoe fishes. Lists 10 species present, with lake rhub

and sculpin as principally utilized forage fishes, whitefi.sh and sucker ^'-^ 1-ntal
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forage, and red-sided shiner and speckled dace as unutilized. Tables of stomach
sample analyses given for 8 species, including mackinaw trout, the principal jircda-
ceous fish. Interrelationships noted include : rainhow-mackinaw, cutthroat-

mackinaw, brown trout-forage species. Historical account of fishery summarizes pos-
sible causes for disappearance of Lake Tahoe cutthroat. Natural reproduction ap-
pears to be perpetuating mackinaw and bi'own trout in the lake. Appendix (pp. 23-

27) partially discusses effects of season, wind, and temperature, with thermoclines
of two stations graphed. Table A (p. 25) breaks down the total sport catch logged
at one station (2,947 pounds for 131 days) into monthly data for mackinaw, rain-

bow, and brown trout, including: average weight per fish (4.25 pounds), average
number catches per day, and average number fish caught per day (5.4). Conclu-
sions expressed are tentative, pending final report. Bibliography of 9 titles.

Outline of Work to Be Done on the Food Habits of the Forage Fishes of Lake
Tahoe in 1949. Submitted April 29, 1949. 8 pp.

Abstract : Proposed study of Lake Tahoe ecology, with special emphasis on
food relationships of 5 species of forage fishes, is intended to reveal the kinds of

organisms utilized and their volumes. Seven sections outline the methods and pro-
cedures for sampling, size of samples, location of sample stations, and supplemental
observations proposed for determining : (1) food habits of 5 species of fish at 3 sta-

tions (by statistical analyses of stomachs), (2) seasonal dietary change, (3) food
habits of various sizes of a species, (4) diurnal variation in feeding and (5) inter-

relationships. Appendix lists equipment needed, its .source, and estimated cost.

Murphy, Garth I.

Experiments on the Tolerance of Sacramento Perch to Copper Sulphate.
Submitted November 29, 1948. 3 pp.

Abstract : A series of aquarium experiments indicate that Sacramento Perch

{Archoplites interruptus) can stand copper sulphate in quantities up to 0.5 p. p.m. in

Clear Lake, Lake County, water (pH 7.8-8.1, total alkalinity 16 p.p.m.).

The 1947 and 1948 Fishery of Conn Valley Reservoir, Napa County. Sub-
mitted January 11, 1949. 23 pp.

Abstract : Conn Valley Reservoir, constructed in 1945, has a depth of 110
feet and a surface area of 950 acres when full. Ecological conditions in the lake are

borderline for rainbow trout. Rainbow trout and green sunfish are the principal con-

stituents of the lake population. In 1947, the catch consisted of 30 percent hatchery
trout planted at 25 to the ounce in April, 1945, and 70 percent wild trout. In 1948,
the catch was 96 percent catchable trout planted in March, 1948, and 4 percent wild

trout. Factors responsible for the lack of wild trout in the 1948 catch, and recom-

mendations for future management and research, are discussed.

The 1948 Fishery of Clear Lake, Lake County. Submitted February 17,

1949. 13 pp.. Appendix A, 2 figures.

Abstract: In 1948, the catfishery was about one-third better than in 1947
in terms of catch per angler by number, apparently through the appearance of a

stronger year class (1947) in the fishery. A good forage fish crop was produced in

1948 and probably because of this survival of young l)ass, Sacramento perch, and
catfish to the early fall was exceptionally good. The outlook for an improving fishery

at Clear Lake is good.

Fish tagging. Submitted March 16, 1950. 26 p.

Abstract: This report is an annotated partial survey of the literature on fish

tagging. 110 papers are cited.

Fish rescue and stream improvement work in the North Coast Area in 1949.

Submitted April 15, 1950. pp. 1-2, 7 tables.

Abstract : In 1949 4 fish rescue crews were in operation. One was stationed

at Prairie Creek Hatchery, one in IIumI)oldt County, and two in Mendocino County.
On<; of the Mendocino County crews was financed by Mendocino County. The four

crews combined re.scued 783,313 trout and salmon.

Returns from marked fall spawning r.iinhow trout planted in several Mendo-
cino County coastal streams in 194S. Submitted May 12, 1950. pp. 1-6, 4 tables.

Abstract' : 50,000 rainbow trout were planted in 9 streams, at approximately
(),0{)0 (o a stream. Plants were made in September and October. No serious effort v.'as

made to obtain returns. Spot checks and reports from wardens and. sportsmen re-

corded S of the marked fish in angler's catches in 1949. Reasons for the poor returns

are discussed.



FORTY-FIRST BIENNIAL REPORT 107

Shapovalov, Leo
Fish rescue and stream improvement work in the North Coast Area in I'.iir.

Submitted June 7, 1949. 11 pp., including 6 tables.

Abstkact: In 1945. 2 State fish rescue crews operated 173 inan-chiys fn.ni

May 8 through October 26 and rescued 842,206 trout and salmon in Del N'l.rlc,

Mendocino, and Lake Counties. These fish weighed 34,872 ounces and av('ra(;e<l 24.2
fish per ounce. They were planted in streams and lakes in Del Norte, Mendocino,
Lake, Napa, and Sonoma Counties. On the basis of I'.M.l I'rairie Creek Hatchery
costs, the total cost of producing and planting the re.scued fish at a hatchery would
have been $4,588.74.

Fish rescue end stream improvement work in the North Coast Area in I'.Mt;.

Submitted June 10, 1949. 12 pp., including 6 tables.

Abstract : In 1946, State fish rescue crews operated 206 man-days from .May
2 through October 3 and rescued 981,544 trout and salmon in Del Norte, Mendocino,
and Lake Counties. This is the largest number taken in any season in this area.

These fish weighed 38,719 ounces and averaged 24.4 fish per ounce. They were plaiiu'd
in streams and lakes in Del Norte, Mendocino, Lake, and Sonoma Counties. Oii tiie

basis of 1946 Prairie Creek Hatchery costs, the total cost of producing and plantiiii:

the rescued fish at a hatchery would have been $7,326.75.

Fish rescue and stream improvement work in the North Coast Area in 194S.

Submitted April 7, 1950. 14 pp., including 9 tables ai^d appendices.
Abstract: In 1948, State crews rescued 320,626 trout and salmon and the

Mendocino County crew 108,750, a total of 435,376, in Del Norte, Humboldt, Men-

docino, and Lake Counties. The fish were planted in various streams and lakes in

these counties. The State crews operated a total of 132 man-days, from .May 17

through September 29. The combined fish rescues weighed 35,309 ounces and averaged
12.3 fish per ounce. On the basis of 1948 I'rairie Creek Hatchery costs, the total cost

of producing and planting the rescued fi.sh at a hatchery would have been .'<12.57N.7'i.

A limited amount of stream improvement work, mostly of an annual nature, w.i.s

also done by the Upper Eel River crew.

Fish rescue and stream improvement work in the North Coast Area in 1917.

Submitted April 3, 1950. 15 pp., including 10 tables and appendices.

Abstract: In 1947, State fish rescue crews operated 206 man-day.s from May
16 through August 2 and rescued .381,700 trout and salmon in Del Norte, Men<loeiiio,

and Lake Counties. These fish weighed 12,276 ounces and averaged :'.1.1 tish jm r

ounce. They were planted in streams and lakes in Del Norte, Mendocino, Lake, uid

Sonoma Counties. On the basis of 1947 Prairie Creek Hatchery co.sts, the totalcost

of producing and planting the rescued fish at a hatchery would have l)een $2..'{4ri.s<».

A considerable amount of stream improvement work, mostly of an annua! nature,

was also done by two of the crews. Trout and salmon rescue operations in N;i|.:i.

Santa Clara, and Santa Cruz Counties are included in the appendices.

Soule, Scott M.
Power development in Kings River drainage, Fresno County, California.

Report Number 1: General description. Submitted May 27, 1949. 1 plus 21 pp.,

including 1 figure. . .

Abstract: Describes Kings River drainage, water supply, existing irngn'mn

and power developments, access roads and trails, and recreational development and

potentialities. Upstream power development—long delayed because of interference

with dowmstream irrigation rights—is now possible through reregulation of rivrr

flow by new Pine Flat Reservoir. Gives a brief account of present development planx

proposed bv Pacific Gas and Electric Company, Fresno Irrigation Distnrt. FraiiriH

N Dlouhy', City of Los Angeles, and U. S. Bureau of Reclamation, and .leMcril.es

the fishery threatened thereby. A summary of pertinent correspondence and refer..,.-

literature together with a table showing partial recreational use is appended.

Creel census at Hume Lake, Fresno County, May 1. 1949. Submitted May 27.

1949. 11 plus 22 pp., including 5 figures and 6 tables.

Abstract: Gives a brief description of Hume Lake (.surface area. 5M nrrwi)

and its past fi.shery, including 1940 and 1947 poi.sonings and summary of .stoekmK

since 1940. Out of 914 anglers checked out between 7 a.m. and 8
p.m^

on only road

leaving lake, completed records were obtained for 886, who caught 4.939 trout. 4..»..1

rainbow and 8 brown, for an average of 5.46 trout per fisherman-da.v or nn nvernite

of 0.75 trout per fisherman-hour. The rainbow trout averaged 8 inches fork ength.

10.7 percent of all anglers made limit catches (15 trout) ; li.4 percent made itcro
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catches. About 60 percent of total anglers fished from shore and accounted for 49

percent of total catch, as against 40 percent who fished from boats and made 51

percent of total catch. Estimated total number of anglers was 1,044 and total catch

was 5,683 trout. Recommends further creel studies at Hume Lake and a comparative

study of Hume and Sequoia Lakes, stocked with spring and fall spawn stock rain-

bow respectively.

Power development of Kings River drainage, Fresno County, California. Re-

port Number 2 : North Fork of Kings River. Submitted October 21, 1949, viii plus
56 pp., including 19 figures and 3 tables.

Abstract : Describes the North Fork Kings River, its present trout fishery

and power development. Lists the proposed power developments as planned by Pacific

Gas and Electric Company, Fresno Irrigation District, and the U. S. Bureau of

Reclamation. Discusses the probable effect of these developments on the fishery. Con-
cludes that the fishery can be partially saved by water releases of between 3 and 4

percent of the mean annual flow of the river, or that it could be replaced in kind by
improving or creating other fishing waters at the expense of the agency developing
the power resources and that the fishery should be saved by one of these two means.

Recommends that the Division of Fish and Game notify all interested agencies of

the threatened loss of fisheries value and negotiate to save the fishery by obtaining
water releases or by a replacement of the fisheries value to be lost by having agency
developing power improve other waters.

Occasional creel censuses at Hume Lake, Fresno County, during 1949. Sub-

mitted April 7, 1950. 1 plus 31 pp., including 14 tables.

Abstract : Describes Hume Lake (94 acres) briefly ; gives summary of stock-

ing since 1947 (i.e. after last poisoning) . Results of 8 creel checks show fishing good

early May but poor late May through mid-September, then picked up to fair by
season's close (October 31). The estimated total season's catch was 17,000 rainbow

trout, by an estimated 7,000 angler-days of fishing (estimated average catch/day
of 2.4 and estimated average catch/hour of 0.51). Season's pressure estimated at 74

anglers/acre ; season's catch estimated at 180 rainbow trout/acre. Angling pressure,
catch and stocking data are compared with same for Castle, Crystal, and June Lakes.

Concludes that nearly all of the 1949 catch was of planted rainbow trout and
discusses their age, growth and condition. Estimated about 75 percent of basic

annual plant (30,000 spring-spawn rainbow trout at 4i inches in September) was
harvested in 1949, and on basis of estimated $35/M planting cost, each creeled

rainbow trout cost slightly over 6 cents. Recommend continuation of present basic

stocking policy and trial planting of 10,000 catchable rainbow trout spaced during
summer. Concludes that unless trial planting of catchable rainbow trout succeeds,
there is little hope of raising the quality of angling during mid-season months when
the lake temperature attains or exceeds 70 degrees F. Recommends further O2 and

temperature studies and investigation of success of spawning in tributary streams.

Soule, Scott M. and William A. Dill

Pine Flat Reservoir, Fresno County. Submitted July 12, 1949. 15 pp. plus
1 table and 1 plate.

Abstract : Chronological summary of all developments re permits and protests
on Corps of Engineer's Flood Control Project on Kings River near Piedra. Describes :

river and fisliery in project area ; projected dam, reservoir and its operation ;
effect

on fishery. Dam will store 1 million acre-feet with surface area of 5,900 acres.

Fluctuation may be 39.3 feet annually, and no provision is made for dead storage.

Report gives recommendations for minimum pools, impoundments outside reservoir

area if minimum pools are not provided, construction of borrow pits to provide fishing

ponds, screens, minimum flows below dam. Suggests these recommendations be put
into form of a resolution by California Fish and Game Commission.

Vestal, Elden H.
The creel census at Rush Creek Test Stream, Mono County, California, season

of 1948. Submitted November 30, 1948. 15 pp., 5 tables, 2 figures, 1 photo.
Abstract : Tlie creel project at Rush Creek was operated for a total of 169

fishing days. All plantings were doubled over 1947 and a 3-day post-planting closure

following each catchable plant was tried. From April 28 to August 11, 1948, 19,945
rainbow trout averaging 7 inches long (marked right ventral) were planted. (5

spaced plants each of about 4,000 rainbows were made). On October 18, 1948, the

second winter carryover plant of 8,000 rainbows (average 4i inches) was made; as

in 1947 these plants were made in two groups of 4,000 each : fall-spawned from
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1947 eggs (marked dorsal and adipose) aud spring-spawned fri>ni i;t4s egg?. (marked
adipose). In addition, two 194S summer plants of fingerliug brown trout (4,000) and
rainbow trout (4,000) were made for an additional carryover t<'st. During tlie VMS
season, 8,384 anglers fished 31,962 hours for a total of 20,379 wild and idaul.'d lisli.

Marked hatchery fish contributed 93.6 percent of total catch. Out of the 19,94.")

catchable rainbow trout planted, 18,362 (92.1 percent) were cauglit. Only 72 (3.8

percent) of the fall-spawned 1947 carryover plant and 17ij (8.8 percent) of the

spring-spawned 1947 carryover plant showed in 1948 creels. No 1947 carryover tisli

were taken after August 14. Wild fish contributed 6.4 percent of total 194S catch :

1,131 (87.6 percent^ were brown trout, 140 (lO.S percent) were rainbow trout, and
21 (1.6 percent) were eastern brook. Average angler catch per hour for the season
was 0.63. Sixty percent of the right ventral fish were taken in only 20 fisliing days
(4-day samplings following the post-planting closures).

Additional treatment of aquatic plant beds at Twin Lakes, Maniniutli, .MmiK

County, California. Submitted December 28, 1948. 6 pp., 1 figure.

Abstract: An area of 2.8 acres between center and lower Twin liakcs, in the

Mammoth Lake Recreation Area, choked by dense growths of chiefly Anavhuris, was
treated with 885 pounds of sodium arsenite powder (75 percent arsenious oxide)

giving an initial concentration of 21.2 p.p.m. arsenious oxide ; partial collapse and

a "burn" of plant growth down to a depth of 6 inches was observed a week later.

The high concentration used forms a test of sodium arsenite in a disturbed water

situation where wave action, stream flow, and ground seepages might easily nullify

caustic action of the poison at lower concentration. Control of plants in the interlake

area will restore the area to angling, interlake boat travel, and to recre.itjonal use

of hundreds of vacationers using the Twin Lakes camp grounds.

Creel inventory at Rush Creek Test Stream, Mono County, California, 1949.

Submitted December 19, 1949. 13 pp., 2 figures, 4 tables.

Abstract : The creel inventory was conducted for 179 fishing days. Fntm April

29 to August 29, 19,975 rainbow trout averaging 7i inches long (marked VV) were

planted at six intervals. Two special summer plants of fingerling browns i:{,(M)3)

and rainbow (3,000) were made for a further carryover test. During tlie 1949 sea.snn.

10,004 anglers fished 36,417 hours for a total of 18,020 wild and plant. 'd fisli. Marked

hatchery fish contributed 90.8 percent of the total. Out of 19,97ri calrliabb- lainb.iw

(marked VV) planted, 15,995 (80.0 percent) were taken. Only 54 of the fall-spawned

1948 carryover plant and 114 of the spring-spawned 1948 carryover plant (2.2

percent combined) were taken in 1949 creels. Wild fish contributed 9.2 percent of \hr

1949 total catch ; 1,373 (83.0 perecent) were brown, 279 (16.7 percent) wererainb..«

and 5 (0.3 percent) were eastern brook. Average catch per angler iiour for tlit-

season was 0.49 with the catch per angler day at 1.8.

Chemical treatment of Upper Twin Lake, Robin.son Creek. Mono County, Cali-

fornia. Submitted April 15, 1950. 41 pp., including 14 figures, 9 photos, 3 maps,

6 tables, 2 graphs.
Abstract: Upper Twin Luke, Robinson Creek, Mono County, 1-1 mile* .south-

west of Bridgeport, was treated September 8, 1949, with 16.s:;.") p.-niids of ml.e.

rotenone averaging about 5 percent, to remove a large i)opulation of chubs, .sandbar

suckers, shiners, and sculpins. The lake at spill has 265 surface acres with a maxi-

mum depth of 112 feet ;
maximum temperature is 65° F., and there is unusmilly lugh

oxygen deep into the hypolimnion. I'lan of the project is d.-scribed and .-ndiodird in

Figure 5, p. 8A. Only 194 trout were reported from tin- lake, while ov.t
""'•"<!<'

rough fish were killed. End concentration of cube used was appn.xini.-it.'ly 0.»»H

p p m •

15,200 pounds of cube was used in lake treatment and l.(Ji'..> pounds in
treaty

ment of about 4 miles of tributaries. Spill from the lake was nontoxic to troul an.l

whitefish 75 days after treatment. Restocking and proposed nianaKeinent prok'ran.

is discussed and recommendations presented.

Chemical treatment of Tamarack Lake, Mono Counly, CaliforniM, 19 »9. Sub

mitted January 26, 1950. 8 pp., 2 figures. ,,.-,«, r ,..„nr
Abstract: Tamarack Lake, 12.7 acres at an elev:.tion oi .• ,(Ki feet near

Bridgeport, Mono County, California, was infested with san.l-l.ar .suckers U o/oWo-

mus arenarius), introduced about 1879 by pioneers of the Bridgeport N alley as for-

age for trout in the lake. Elindnation of the sucker popu at.on wa.s ncrompli^hed

September 21-23, 1949, with .535 poun.is of cube ( rotenone .5.9 per.-ent ' "** "
;7;;;-7;>

step in preparation for the proposed chemical treatment of Lower Twin Lnk. an

well as for restoration of Tamarack Lake as a trout water.
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Vestal, Elden H. and Ralph V. Beck
Preliminary report on the proposed chemical reclamation of Bridgeport Reser-

voir, Mono County, California. Submitted August 23, 1948. 14 pp., 1 figure.
Abstr^vct : The Bridgeport Reservoir, of the Walker River Irrigation District,

is located near Bridgeport, Mono County. It has a capacity at spill of 42,460 acre-

feet with a surface area of 3,070 acres and maximum depth of about 49 feet. The
reservoir at one time produced reasonably good trout fishing, but since about 1934
has become overrun with carp. Exceptionally dry seasons of 1947-48 have created
the first opportunity for carp removal from the reservoir and tributaries in 15 years ;

and feasibility for the project is expected by late September or early October this

year. The method of continuous distribution of rotenone at 1 p.p.m. in the tributaries

with backinimj) treatment of nonflowing "pockets" is outlined. Treatment of the

reservoir will follow methods used at Gull Lake, with a concentration of rotenone
of 1 p.p.m. Fish rescue is not considered practical and it is desired that dead fish

be left to refertilize the reservoir. It is recommended that 200,000 brown trout finger-

lings be used to restore the sport fishery.

Report on the stream-use census at Rock Creek, Inyo and Mono Counties,
California, 1948. Submitted December 17, 1948. 22 pp., 1 figure, 4 tables, 1 graph.

Abstract : A stream-use census was conducted over chiefly 6.3 miles of Rock
Creek during the entire 1948 angling season of 184 days. The project was in support
of a protest by the Division of Fish and Game against application of the City of Los
Angeles to divert 50 c.f.s. and 40,000 acre-feet from a point 0.9 miles above Tom's
Place, Mono County. Special car samples totaling 120 in June, July, and August
showed an average of 2.86 persons per car, of which 73.2 percent were anglers. Some
14,114 cars were recorded in the project area in 1948

; the total number of recrea-
tional days was estimated at 40,366, indicating an estimated 29,548 angler days in

the 6.3 miles during the season. Average daily use per mile per day was about 25.4

anglers. Angler use was greatest in July with 9,851 angler days (50.4 per mile per
day) and least in October with 2,037 angler days (10.4 per mile per day). Assuming
a cost per angler of 20 dollars, the 6.3 miles of stream were valued at $590,960 in

1948 to fishermen. Possible developments for the future in Rock Creek Gorge might
provide for 9,347 more angler days. The 1948 creel count showed that 3,963 anglers
fished 6,119 hours for a total of 11,956 trout; 9,956 (83.2 percent) were rainbow
trout, 2.004 (16.7 percent) were brown trout, and 5 (0.04 percent) were eastern
brook. Zero catches totaled 990 (32.5 percent). Average catch per angler per day
was 3.0 and average catch per angler per hour was 1.9.

Vestal, Elden H. and Leon A. Talbott
Aerial fish-planting in the High Sierra, Season of 1949. Submitted March 7,

1950. 16 pp., including 2 tables.

Abstract : A report of the first large-scale airplane fish planting in the

High Sierra Region of California, July 20 to 29, 1949. Includes tabulation and
discussion of a series of practical lish-planting tests at Virginia Lakes, Mono ("nuuty,
as well as a detailed list (Table 2) of all plants made. Estimated cost of the pl;intiug
work is discussed. A summary of the planting is provided on page 11.

Wales, J. II.

Some thoughts on trout management. Submitted May 27, 1949. 16 pp., in-

cluding 2 figures.

Abstract: Ideas are expressed regarding: 1. Improvement of environment.
2. Reduction of predation. 3. Introduction of new species. 4. Planting of native
species.

Creel census, May 1, 1949, Shasta River, Siskiyou County. Submitted May 31,
1949. 3 pp., including 2 tables.

Abstract: Second annual creel census of angling in a section of Sha.sta
River from highway 99 crossing near Yvckn downstream. Anglers cliecked—36.
Catch 140 fish or 3.9 ]H'v .•ingici day. All ininiaturc steelhead, average length 7.1
inches.

Khunath River fish count, Kl.-im.idion Kacks. Submitted February 23, 1950.
11 pp., including 2 tables and 1 figui'e.

Abstkact: The racks were placed in ihc Kl.iinalli River on August 15 and
removed on November 17, 1949. During this period 11,212 king salmon, 541 silver

salmon, and 2,S3(i steelhead adults were counted through on their spawning migra-
tion upstream. This is the first year that a complete count of the silver salmon has
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been kept. Since 1925 there have been IC years in which the kinj; salmon have
been counted. The average annual count for this period is 12,(U>!S. An fh-clric evi-

counting device was te.sted and found reasonably successful. It is recommended that

next year the racks be left in the river until the silver salmon run is completed and
longer if possible.

Shasta River fish count, Siskiyou County. MM*. >.'.(». Subniittod March In. I'.t.'.ti.

4 pp., including 2 tables.

Abstr.\CT : The Shasta Kivcr counting station was i>ut in operation mi Sep
tember 15 and was maintained until January I'J, when high water caused a rotten

timber to give way and several sections of the racks were washed away. The first

king salmon passed through the racks on September 2S, the last October 14;
total king salmon count was lOo. The first silver salmon was counted on ( >ctolier 24.

the last on Docemher 20; total 312. The first steeihead appe.-ired on < Ictoiier .'? and

to the time the racks washed out 401 fish were counted through; proliaidy the

greatest part of the run occui-red after this. It is recommended tliat if a new station

can be established before September, 19.">0 the present station be abandoned ; if tiiis

cannot be done the present station should be used to cmmt the king salmon rnii

only.

Creel census. Shasta River, Siskiyou County, Ainil 21), I'.i.'id. Siilmiiited .hine s,

1950. 6 pp., including 3 tables.

Abstract : On the opening day of the 1950 fishing season a creel census was

made on the lower 7 miles of the Shasta River. 48 .'inglers were interviewe.l

and 63 fish measured. 109 anglers were counted and 2<Mt estimnted to have fisheil

the section on the opening day. The estimated catch per day was 11.5 and the catch

per hour was 4.35. All fish seen were immature steeihead ranging in lengtli from

4.5 to 9.5 inches, with an average of 7.0 inches. Rougli estimates of tlie pressure

on this section of the river indicate that while fishing lasted i April 21lM;iy L'l ) the

total catch in this section was 8,500 fish, largely 2-year old steeihead.

Sacramento River Experimental Stream, 1949 report. Suliiuiii.d M.i> _'•_'.

1950. 21 pp., 11 tables.

Abstract: Results of the creel census on the South and Middle Korks of

the Sacramento River and on 14 lakes and 2 tributary streams are report.-d. Results

of shocking experiments on the South Fork are given. Following is a l)rief summary

for the 2 forks: South Fork^39 anglers; 2..-.S1 total catch ;
catch per hour 2..5'.t ;

wild rainbow trout 2,077; hatchery rainbow trout 470; eastern l.rook 14. .Middle

Fork—179 anglers; 1,555 total catch; catch per hour 2.55; wil.l r:iiiil"'vv trout

1,184 ; hatchery rainbow trout 371.

Pine Creek Basin, Modoc County, Stream Improvement I'rojcct. SuKmliied

June 16, 1950. 4 pp. .
,

Abstract: Recommendations are made for lake and stream im|uo\cin.iit

in Fine Creek Basin, Modoc County. The following projects ar<' recommended :

1. A rock and dirt fill dam to form a 15-acre lake in Pine Basm me: w.

2 A rock and dirt fill dam to deepen a small lake already in existence.

3. Several small <lains to form pools in Pine Creek itself. I'p to 10 such small

dams could be constructed.

Wales, J. H., and M. Coots
, , , ,

Creel census, May 1, 1949. Klamath River, Siskiyou Count v. SMiuuiiied .lune (..

1949. 3 pp.
, f ,' .

Abstract: The Klamath River was checked on openim: day from ( op...

to Humboldt line, a distance of 134 miles. Anglers counted, :'.57 F,stimat.-.l .afh

5 fish per angler or 1,785 fish. All immature ,^t.elh.^l<l. averag.- length .
" •,. i.es

Wales, J. H., and E. R. German
Castle Lake trout investigation. l'.)49 season. Sec.nd phas.- : Kast.Tu l.n.ok

trout. Submitted May 16, 19.5(1. 23 pi)., including 20 t;ildes

Abstract: Catch for 1949 was 4,92.s trout in l.Ob. angler .ays; 4.<. hsi

Fingerling plant after two years in lake averages only »... nu-n.-s
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Castle Lake trout investigations—Report for 1948. Second phase : Eastern
brook trout. (Siskiyou County). Submitted May 24, 1949. 19 pp., including 20
tables.

Abstract : Anglers' catch for 1948 was 5,199 eastern brook trout by 1,213
anglers for an average of 4.3 per day and 1.36 per angler hour. Two year groups were
represented. Up to the end of the 1948 season 46 percent of the 1947 yearling plant
had been caught and 8.9 percent of the 1947 fingerling plant. 28 percent of the angler
days resulted in zero catches. The largest were continually being caught so that
no large fish ever developed. There was a large movement out of the lake with the
overflow in the fall. 1,653 fish went down the outlet stream in November. Growth
rate was relatively slow, slower than in the Mt. Shasta Hatchery. The C. F. was
only medium, the lake may be slightly overcrowded. Plankton seemed to be returning
after having been killed out by rotenone. Pounds of bottom food was estimated at

149 per acre.

Sacramento River Test Stream report for 1948. Submitted July 22, 1949. 17

pp., 5 figures.
Abstract : Results of the creel census on the South and Middle Forks of

the Sacramento River and on 15 lakes of this basin are reported. Following is a
brief summai-y for the 2 forks : South Fork—564 anglers ; 2,500 total catch

;
catch

per hour 1.44 ; wild rainbow 1,749 ; hatchery rainbow 696 ; eastern brook .54 ; brown
1. Middle Fork—122 anglers ; 839 total catch ; catch per hour 2.40, wild rainbow

698, hatchery rainbow 140 ; eastern bi'ook 1.

Warren, Charles E. (Student Biologist)
The extent and effect of pollution resulting from the Modesto Sewage Farm

Levee Break. Submitted August 30, 1949. 12 pp., including 5 figures and 3 tables.

Abstract : A break occurred in a levee at the Modesto sewage farm on

August 21, 1949. This report covers an investigation of the extent and effect of"

damage done as a result of the sewage break. Through oxygen depletion much fish

life was destroyed in the Tuolumne River and down the San Joaquin River to Salmon
Slough. Here the main pollution passed into Salmon Slough, dissipating itself about
seven or eight miles below its mouth. Damage was inflicted on most species present,

but the loss of fork-tailed catfish was probalily most important. The damage to the

sport fishery on this fish alone was estimated at $135,000.

WoodhuU, Chester
Observations on handling the sampling gill net. Submitted May 19, 1949, 8 pp.,

5 figures.

Abstract : Observations on methods for easy handling of the sampling gill

nets are noted. Directions are included for the construction. A gill net rack that

facilitates laying and hauling of the nets, especially for one man operation. Four

photos illustrate operation of the net and rack.



REPORT OF THE BUREAU OF PATROL AND
LAW ENFORCEMENT

The number of employees remained about the same as in tlie previous
biennium. Promotional and open examinations were held for wardens,

and as a result, some 30 assistant wardens were advanced to warden

positions. Further appointments of wardens authorized in the pre.sent

fiscal year from the open list created will be reflected in the next biennial

report.
Promotional examinations to fill captain vacancies created by

various causes were also held. These appointments will be made in the

1950-51 Fiscal Year.

The personnel of the bureau as of June 30. 1050. was as follows:

1 Chief of patrol 1 Interniediatf stoim^jraiihtT clerk

6 Assistant chiefs of patrol 2 Intermediate clerks

10 Land captains 1 Master, fisheries vessel

2 Marine captains 1 Motor vessel eiiKiiieman

2 Captains, fish patrol boat 2 Assistant motor vessel eiiK'iiienieii

173 Wardens and assistant wardens 4 Deckhands, fish patrol huat

2 Warden pilots 1 Ship's cook

2 Senior stenographer-clerks

No change in the general administrative program was made dui-in>_' llic

present biennium. For patrol purposes, the State is divided into five land

districts and one marine district, with headquarters at San Francisco,

Redding, Sacramento, Fresno, Los Angeles and Terminal Island, eacli

in charge of an Assistant Chief of Patrol.

The Wardens' Reserve Force was increased during tlic ix-riod.

A unit was established in the San Francisco area, another in the Fresno

district. Appointments are made only after thorough training, the

applicant being required to attend a course of instruction in law jMiforce-

ment technique one night a week for a period of eight or ten weeks,

after which he must pass a satisfactory examination before being eligible

for appointment.
These units select their own captains and squad leaders. The leaders

are held strictly responsible for the conduct of their men to the local

patrol headquarters. They furnish their own uniforms and eqnipment,

and are instructed to work closely with the regular warden in the district.

These men have exhibited none of the selfish characteristics of some

of the old-time volunteer badge-holders, and are always willing to set

aside their personal desires to hunt and fish in order to assist the rejrnlar

warden in his duties of protecting fish and game.

No training schools were held for the regular patrol force dnnnir

the period of this report. Most of the men had this training in j)revions

classes. It is intended that a school will be set up early in 1!>51.

Six small power boats for patrol activities were acquired durniL' the

period of this report, some being replacement units for boats wlii.-h were

surveved because of age and obsolescence. A 3r)-foot steel b..at was hndf

for San Francisco Bav patrol. This proved to be nnsatisfactory for patrol

work, and was transferred to the Bureau of Marine l-'ishenes for ns.' in

coastal research work. •

i

 

The two 63-foot A. C. R. boats purchased during the previous hieii

nium equipped with radar, have proved most successful in patrollm-:

Southern California waters. Negotiations are now under way to ae.piire

(113)
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Figure 20. 63-foot Fish and Game patrol boat BL.UEFIN. The commission operates
two of these vessels in Southern California waters. Equipped with two 630-h.n. Hall
Scott Defender engines, i-adar, radio and full marine equipment. Photograph by Version

M. Haden, San Pedro.

another vessel of this type to cover San Francisco Bay and ocean waters

adjacent as far south as Monterey. The next fiscal year's budget provides
for this purchase.

Considerable progress is being made with car and boat radio com-

munications for the warden service. A number of areas in the State

which in the past have not had this type of communications are operating

satisfactorily with either county sheriff's installations or state facilities.

In many instances the counties furnish the equipment.
We had hoped to report that arrests and convictions for the biennium

would have decreased over the previous period, but this is not the case.

Total arrests for the biennium were 12,947, an increase of 1,616

over the previous like period. The average fine was over $43, a slight

increase over the last biennium. A survey of arrests and fines throughout
the Nation indicates the average fine to be $21 for fish and game law

violations. Tlie commission and the bureau at this time wish to thank

tlie California courts for their cooperation in assessing penalties more

than twice the general average for the Nation.

It will be noted that the arrests, fines and forfeitures were con-

siderably higher during the first fiscal year than in the second fiscal year
of this report; however, the jail sentences were more than two and
one-half times greater in the second fiscal year than in the first.

A recapitulation of arrests, fines and seizures will be found in

Appendix E.
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APPENDIX A

STATEMENTS OF REVENUE AND EXPENDITURE

STATEMENT OF REVENUE
For the Period July 1, 1948, to June 30, 1949

One Hundredth Fiscal Year

Revenue for fish and game preservation fund

1949 series

Angling.
Hunting
Deer tags
Fish tags
Game tags
Market fisherman
Fish importer
Fish party boat permits
Fish breeder

Game breeder

Kelp license

Game management area Hcense_
Game management area tags
Salmon tags

Total 1949 series.

1948 series

Angling
Hunting
Archery-resident

Archery-nonresident
Commercial hunting club

Commercial hunting club operator.
Trapping
Fish packer and shellfish dealers

Archery-deer tags
Deer tags
Fish tags
Game tags
Market fisherman
Fish importer
Fish party boat permits
Fish breeder

Game breeder
Game management area licenses

Game management area tags
Salmon tags
Deer meat agents—locker permits-
Deer meat agents—Wardens
Waterfowl permits

Total 1948 series.

1947 series

Angling
Debit

Hunting
Archery-deer tags
Debit

Total 1947 series .

Detail

$1,699,074.35
64.00
15.00

6,337.75
165.15

73,300.00
80.00
647.00
535.00

2,865.00
30.00
330.00

.54

48.00

445,847.55
497,107.10

1,956.00
25.00
700.00
230.00

1,272.00
16,265.00

734 . 00

300,313.00
3,981.24
438.12

69,080.00
10.00

184.00
60.00
375.00
120.00
367.83
146.94

10,600.50
937.00

3,198.00

$59.00
958.50

10.00

Total

,783,491.79

3,353,948.28

889 . 50

Total license revenue I I $5,138,329.57
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STATEMENT OF REVENUE—Continued

For the Period July 1, 1948, to June 30, 1949

One Hundredth Fiscal Year

Revenue for fish and game preservation fund

Other revenue
Fish packers tax

Sardine tax

Kelp tax revenue
Lease of kelp beds

Salmon tax

Confiscated fish

Miscellaneous revenue—undetermined
Miscellaneous revenue

Court fines

Interest on surplus money investment fund.

Detail

Total other revenue-

Total Fish and Game Preservation Fund-
Less: License Commissions

Net fish and game preservation fund revenue.

$166
87

52

61

24
43
177

23

737 . \ 1

991 .07

236 . .">()

998.10

,084.03

.556.86
138.30
111.84f

273.301
198.64

Total

$639,336.15

$5,777,665.62
248,618.97

$5,529,046.65
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STATEMENT OF REVENUE—Continued

For the Period July 1, 1949, to June 30, 1950

One Hundred and First Fiscal Year

Revenue for fish and game preservation fund

1950 series

Angling
Hunting
Trapping
Fish packers and shell fish dealers-

Deer tags
Fish tags
Game tags
Market fishermen

Fish importers
Fish party boat permits
Fish breeders

Game breeders

Kelp license

Game management area licenses. _

Game management area tags
Salmon tags

Total 1950 series-

1949 series

Angling
Hunting
Archery-resident

Archery-nonresident
Commercial hunting" club

Commercial hunting club operator _

Trapping
Fish packers and shell fish dealers..

Archery deer tags
Fish tags
Game tags
Deer tags
Alien nonresident deer tags
Market fishermen
Fish importers
Fish party boat permits
Fish breeder

Game breeder

Kelp license

Game management area licenses—
Game management area tags

Antelope permits
Salmon tags
Pheasant tags
Catalina deer permits —
Deer meat agents—locker permits.
Deer meat agents—wardens
Waterfowl permits
Elk permits

Total 1949 eeries.

1 948 series

Angling
Hunting
Deer tags
Deer meat agents- -locker permits.

Detail

,712,956.00
83.00
2.00

.570.00

.3.00

10,332.15
121.80

80,560.00
85.00
780.00
760.00

3,465.00
20.00
460.00
14.85

160.00

,326,234.85
,451,298.03

2,625.00
65.00

750.00
215.00

1,176.00
2,515.00
882.00

6,535.50
479.76

308,773.00
9,910.00

76,370.00
5.00

170.00
110.00
505.00
10.00
90.00
518.58

3,500.00
37.51

170,190.00
1,918.00

10,311.50

1,196.00
4,028.00
1,250.00

$269 . 00

2, 099..50

11.00
11.00

Total 1948 series.

Total license reverjue.,-, ,.,.,...,,,,..,---— i.,. -.- $5,194,432.03

Total

$1,810,372.80

3,381,668.73

2,390.50
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STATEMENT OF REVENUE—Continued

For the Period July 1, 1949, to June 3 0, 19 50

One Hundred and First Fiscal Year

Revenue for fish and game preservation fund

Other revenue
Fish packers tax

Sardine packers tax

Salmon packers tax

Kelp tax :

Lease of kelp beds
Miscellaneous
Confiscated fish

Court fines

Interest on surplus money investment fund .

Total other revenue

Total Fish and Game Preservation Fund_
Less : license commissions

Detail

$295,431.79
168.540.64

33,098..57

2,861.25
1.9.34.90

lf..7a3.24

8,.3.36.22

60,724 . 56

!I4.."60.83

ToUl

Net Fish and Game Preservation Fund revenue.

$f,82,201.00

J..-..H76.6.33.03

2.')()..".19.81

$5,026,113.22

L
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STATEMENT OF EXPENDITURES
(as of June 30, 1950)

For the Period July 1, 1948, to June 3 0, 1949—One Hundredth Fiscal Year
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APPENDIX B

GAME STATISTICS

1-Jl

TABLE 1. GAME BIRD RELEASES
Liberation of Game Farm Birds, January 1, 1948, Through December 3 1, 1949

County
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APPENDIX C

MARINE FISHERIES STATISTICS

TABLE 1. CALIFORNIA FISHERIES PRODUCTION
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TABLE 3. YEARLY LANDINGS IN POUNDS—COMMERCIAL FISH

Exclusive of Mollusks and Crustaceans^

Year
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TABLE 5. NATIONALITY OF LICENSED COMMERCIAL FISHERMEN

Nativity 194&-1949
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TABLE 2. HATCHERY REARED WARM-WATER FISHES—1948
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T3



FORTV-PIRST BIEXXIAI, KKPORT

TABLE 5. HATCHERY REARED WARM-WATER FISHES—1949

V.VA



134 FISH AND GAME COMMISSION

Q
w
H

<
ft*

''^ Or

o



FORTY-FIRST BIENNIAL REPORT 135

o o o !0 CO »o *c ^ o cr
c;_ o_ •<?*_

o
lO ^ C^ tT CO lO 'ej^* O' O: O ^ t^ ^' O

—CO ^ I.O

CO

o

to
CO

So

«0 -H O lO t^
(N (N O -^ *
lO

,-<_ o_ «o_ o_
lO" <N Co" lO" (No <o -*<

00

o*
00

o

050-*0-HOO"IN-HOt~OiOO003—lOtOOaiOO-H-^OTOOOO
to 0_ O «D CO o_ o_ o o^ o_ oo_ o_ •* o_
iO --r 03 * CO "O" ffl OO' to —

"

<«>' -•' Tf' o"
t>.iN ^cocooocot-ooc; CO'-'

•-I O) CO

INo

oa
O M

•so

f2'3

c a

oaoa

eg

OS

si
ospa

1=5 :3

3 =

00 2 «
-.

I 0)

§ i ej 03 J .2 ,0''
^ = =

cQoaaacococot-'r-iHrH

i

d
03

o



136 FISH AND GAME COMMISSION

TABLE 8. HATCHERY REARED WARM-WATER FISHES

January 1 to June 3 0, 19 50 (inclusive)
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APPENDIX E

ARRESTS, FINES AND SEIZURES

TABLE 1. TOTAL ARRESTS FOR PERIOD OF 48 YEARS

1902-1 904 _

1904-1906.
1906-1908-
1908-1910_
1910-1912.
1912-1914.
1914-1916.
1916-1918
1918-1920-
1920-1922.
1922-1924.
1924-1926.

550
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TABLE 3. SEIZURES OF FISH AND GAME

Fish
July 1, 1948

to

June 30. 1949

July 1, 1949
to

June 30, 1950
Total

Abalone
Abalone, pounds
Barracuda
Barracuda, pounds
Rock bass

Sand bass

Striped bass

Black bass

White sea bass, pounds..
Bass, pounds
Carp
Catfish -

Catfish, pounds
Clams
Clams, pounds
Cockles
Corbina
Crabs
Crabs, pounds
Crappie
Crappie, pounds
Frogs
Halibut

Halibut, pounds
Lobsters

Lobsters, pounds
Pacific mackerel, pounds.
Mullet

Octopus
Octopus, pounds
Perch
Rockfish
Salmon
Salmon, pounds
Sardines

Sardines, pounds
Sardines, tons

Scallops
Sea urchins

Shad
Skipjack, pounds
Steelhead

Sturgeon
Sturgeon, pounds
Trout

Trout, pounds ...

Yellowtail, pounds
Yellowfin, pounds
Yellowfin croaker

3,839
2

73

71

1,840
53

250
21
39

493
521

8,909

22,615
1

72

101

8
158
8

110
546

5,023

9

64
139

850,193

697^
128

5

3,747
9
1

2.582
195

3,142

8,298

6,691

14
207
168
25

1,362
11

1,400
97
7

303
116

15,775
31

23,522

179
244
88

42

1,374
682

1,675

31
16

82
421

28

153,504

3

7,198

3
6

2,589
4

82,260

72

10,530
2

87
207
239
25

3,202
64

1,650
118
46
796
637

24,684
31

46,137
1

251
244
189

8

200
8

110

1,920

5,705

1,675
5

32
16

9

64
221
421
28

1,003,701
697H

128
3

5

10,945
9
4
6

5,171
199

85,402

8,298
72
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TABLE 3. SEIZURES OF FISH AND GAME—Continued

139

Game
July 1, 1948

June 30, 1949

July 1, 1949
to

June 30, 1950
Total

Antelope
Bear
Bear meat, pounds
Beaver
Coots
Deer
Deer meat, pounds..
Doves
Ducks
Elk
Elk meat, jars

Elk meat, pounds
Geese
Grebe
Grouse

Migratory waterfowl.
!Moose meat, pounds.
Muskrats

Non-game
Pheasants

Pigeons
Pine marten
Quail .

Rabbits

Sagehen
Shorebirds

Squirrels
Swans
Skins, beaver

Skins, mink
Skins, muskrat
Skins, sea otter

1

60

112
279

2,476

1.406

2,639
1

26
400
129
13

4

11

79
347
117

1

105
106
2
23
16

33
4
4

38
2

5

1

20
1

299

2,319
1,283

1,094
2

74
199

2

32
30

22
269
17

122

184

2

40
24

o

2
80
1

112

578
4,795

2.689

3,733
3

26
474
328
13

6
32
30
11

101
616
134

1

227
290

4
63
40
33
4
4
38
2
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TABLE 5. GAME CASES

Offense

Antelope: Possession closed season; taking female;

using borrowed license; illegal possession

Bear: Closed season; taking with trap

Bear Meat : Possession closed season

Beaver and Mink Hides: Hides and illegal possession-

Commercial: No breeder's license

Coots: Closed season; overlimit

Deer: Failure to tag; closed season; doe; spike buck;

forked horn; spotted fawn; defacing tag; overlimit;

in refuge; night huntuig; "A" tag in No. 1 deer

district; tag not validated; using another's tag;

spotlighting; no tag; failure to retain antlers;

transport without permit; tagging another's deer;

taking in refuge; allowing dogs to run; using .22;

full metal jacketed bullets; removing sex evidence;

taking deer with Utah license (Calif, resident);

overUmit does; failure to show deer on demand;

taking another's deer; possession of guns and deer

in refuge; Calif, resident possessing deer on Mon-
tana license; no vahd hunting license

Deer Meat: Unstamped; closed season; doe; posses-

sion illegally taken; possession more than 15 days

after closed season; Cahf. resident possession deer

meat on Colorado resident license; no transport

permit; no evidence of sex; possessing deer meat

and gun in refuge 4F; failure to show meat on

demand; possessing parts of doe; purchase of deer

meat
Doves: Late shooting; .22 rifle; from auto; over-

limit; closed season; late shooting; illegal import;

poisoning; unplugged gun; possessing nest and

eggs; no license; using air pistol

Ducks: Closed season; purchase; overUmit; taking

in refuge; unplugged ^un; no stamp; poisoning;

failure to show; offer for sale; illegal import; late

shooting; shooting from motorboat; driving with

airplane; illegal license; failure to declare; Cahf.

resident u.sing Utah license; using borrowed

license; shooting from car; bringing illegal ducks

into Cahf.; making false statement on hcense;

using live decoys; possession wooden duck in

closed area; shooting at ducks with .22 rifle in

game refuge.-

Elk: Possession of meat; possession of elk; Calif,

resident possessing meat with Idaho resident

license; overlimit; taking of cow with bull

permit; no evidence of sex; possession by Calif.

resident on Wyoiliing license; no transport permit.

Geese: Closed sea-son; late shooting; overlimit;

shooting from motorboat; unplugged gun; using

.22 rifle; no stamp; possessing gun and geese on

refuge; stealing game; night hunting; possession of

cackling goose; on closed area; hunting without

valid license

Grebe : Possession

Grouse: Possession closed season

July 1, 19-18 to June 30, 1949

Number
of

arrests

12

520

115

159

Fines

imposed

Jail

sentences

(days)

S350.00

100.00

20.00

574

36

1

7

325.00

45,166.00

10,610.00

5,668.00

713

410

31,365.00

625.00

1,540.00

50.00

425.00

50

365

July 1, 1949 to June 30, 19.50

Number
of

arrests

510

120

145

Fines

imposed

Jail

sentences

(days)

S850.00

275.00

374

94

400.00

25.00

46,066.00

425

2,950

11,791.00

5,555.00

15,937.50

450.00

3,137.50

35.00

1,071

37
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