
CATITFORBTA COOPERATIVE SARDTNE RESEARCH 

Pour seagoing vessels are used in the California 
Cooperative Sardine Itesrarch Program. Tn the past 
two years oc~~anographic conditions in the offshore 
area froin Oregon to ventral Ra.ja California h a w  been 
rc.giilarly measiircd. '1s a resnlt, a ma\s of detailed 
;ind awurate data has been accwiiiilated. These data 
cwiipriw a permanent contribiition to scicliitific knowl- 
d g e .  

I n  the eoursr of tlir program, new tcxhniques for 
wllectiiig and, partic.iilarly, for the provesing the data 
h a w  been \vorkrd oiit. N\'cw instruiiirlnts have been de- 
signed, drvelopetl, and tested. Scveral of these, among 
theni the gear for  high-sperd tows. arc' of outstanding 
intporta1ic.e. 

t )iir stiitlicls of thr  sardine 's rnvirotimrnt have suc- 
c.cctlrtl in fiirthcr relatiiig (<hanging owanographic con- 
tlitions to c.hanging \wather c.ontlitions. \Ye h a w  found 
unqnestionable rvitlwwr of  ngivelling. which provides 
cwnclitions favorable for the survival of larvae, at  sev- 
era1 locations off' thv coa\t, iiotahly off ('ape Meiidocino 
and I'oint ('oiiception. 

'lh o centers of \pa\\ ning abiindancr havr been lo- 
cated. 0 1 1 e  is in t h e  vicinity of Cedros Tsland. off Raja 
('alifornia, the other is o f  Southern California and 
n o r t h ~ r ~  Thja  ('alifornia. Spii\viiing is inore intenw. 

thongh limited to a smaller area, off Crdros Island. A s  
shown by the 1949 and 1950 data, these are the present 
vrnters of sardine spawning ofT the Pacific Coast. 

I t  has been found that most spawning o(wirs in 
waters betwern 12.5" and 16.5" C. During the 1950 
season, !)8.4 percriit of the spawning samples were 
foimd within a slightly narrower range--l2..5" to 
16" C. 

Surface trniperatures during the spring of 1950 
were slightly lower than in 1949 in most of the area 
covered. 

Schools containing adult sardines have been found 
in watrrs ranging from 11" to 20.4" C. Other ocean- 
ographic factors are being examined. 

I'ndtJr laboratory conditions, it  was found possible 
to caauscl sartlinrs to move in a desired direction by l isp 

of cllwtric ciirrrnt in sea water. 
Examination of the statistics for the 1948-49 and 

194!)-30 sardine catches indicated that the major sup- 
port of thr fishery vame from the 1946 and 1947 year 
elasses. Thrre  were no indirations that the 1948 and 
I!M year vlasses will appear on the fishing grounds in 
exceptional numbers. The 1946 and 1947 groups will 
presiiniably have to supply mnch of the toiinage taken 
in the next two or three years. 
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I n  the niain, work iuitlcr the California Coopera- 
tivc Sardine Rcsearch Program will continue along the 
present lines during 1951. The seagoing work cannot 
a4 yet be curtailed o r  simplified without running the 
risk of failing to obtain information of basic inipor- 
tance. 

The California Academy of Sciences plans to pur- 
sue further its study of the behavior of fish in an  elec- 
trical field. Other behavior patterns of sardines will be 
investigated. 

The California Division of Fish and Game will con- 
tinue its collection and analysis of the daily catches of 
thc fishermen and, in cooperation with the 1’. S. Fish 
anti Wildlife Service, the age composition of the com- 
mercial catch. Collection of records of the poundage of 
sardines used in  the California live-bait fishery will be 
carried on as in the past and analyzed as a snpple- 
mental measure of the abundance of the 1951 year 
class. The Yellowfin will make a survey of the 1951 
year class during the months of J u l y  through October 
a id ,  in the first six months of the year, mill continue 
the  collection of data to measure the conditions under 
which sardine schools are foiind. 

The Pcripps Institution of Oceanography hopes to 
make use during the coming year of a newly devel- 
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oped oceanogra p h ir ins t r I 1 in en t of gwa t pot en t iali t ies . 
The instrument, which was developed at  the W o o c l ~  
1101~ Oceanographic Institution, is the geomagnetic 
electrokiaetoyraph (“jog log”).  By its use, snrface 
cur rmt  direction and spwd can be measiired. Siich in- 
formation will prove extremely useful in physical 
oceanography, and cannot be readily obtained in any 
other manner. Also, intensive work will be clone a t  the 
Scripps Institution on the development of electronic 
instriiments for use in oceanography. Efforts will be 
niade to collect hydrographic and chemical data near 
shore, and to determine the amount of replenishment 
and to stitdy dispersion effects, nutrients, and the ac- 
companying productivity. Further  work will be done 
o n  the heat budget and evaporation study. 

The V. S. Fish and TTildlife Service mill continue 
its recruitment studies and its participation in the roc- 
tine oceanographic surreys. The Service will also con- 
tinue to cooperate with the Division of Fish and Game 
iii the collection of samples and mill continue analysis 
of vital statistics of the sardine catch. 

The year promises to see the publication of several 
scientific papers oil various phases of the program. The 
physical and chemical data from a t  least 10 more 
cruises will be distributed to scientific personnel. 
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APPENDIX I 
PERSONNEL ENGAGED IN RESEARCH UNDER CALIFORNIA 

COOPERATIVE SARDINE RESEARCH PROGRAM 
NOTE: Not  all the persons listed below are paid from sardine research funds; 

all, however, are contributing to research under the program. 
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APPENDIX II 
CURRENT PROJECTS UNDER CALIFORNIA COOPERATIVE 

SARDINE RESEARCH PROGRAM 
C A L I F O R S I A  ACADEMY O F  S C I E S C E S  

Physiology :inti Behavior Studies-__---_-__-Thomas C. Groodr 

CALI1~ORSI.I  D I V J S I O S  O F  FISH ASD GAME 
Age-Determination and Length Frequency__Anitu E. Daugherty 

Leo Pinkus 
Average Monthly Cutch of Fishing Vessels____Frances S. Clark 

Anita E. Daugherty 
Environmental Factors ,Iff ecting Availability__Robert C .  Wilson 
Relation of Food to Availability _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  John Radoricli 
Young Fish Surrey _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Robert C. Wilson 

S C R I P P S  I S S T I T U T I O K  OF OCEANOGRAPHT 
Studies in Physical Oceanography _ _ _ _ _ _ _ _ _ _ _ _ _ _  Robert 0. Reid 

Paul  L. Horrer 
Studies in Chemical Oceaiiography_____-_-_Warreu S. Wooster 
Jluriiie Ilotairy _ _ _ _  _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Marston C. Smgent 
hlnrine Invertebrate Plaiiktoii_____________~Iartin W. Johnson 
Marine Vertebrates . . . . . . . . . . . . . . . . . . . . . . . . . .  J.  1,. NcHugh 
Special Developments . . . . . . . . . . . . . . . . . . . . . . . . .  John D. Isaacs 

James 11. Siiodgrass 

U. S. FISH ASD T I L D L I F E  SERVICE 
Avuilability Studies _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  T. 11. Widrig 
Racial Studies _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  F. E. Felin 
Recruitment Studies ________________________E.  H .  Ahlstrom 
Yital Statistics (current)  . . . . . . . . . . . . . . . . . . . . . . . .  J. C. Marr 
Vital Statistics (l!X31-1940) _-______. _ _ _ _ _ _ _ _ _ _ _  H. H. Eckles 

Project Chief Scientist 
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