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The resource of the northern anchovy, 
Engraulis mordax, off the coasts of California 
and Baja California has been estimated to have 
grown from 640 , 000 tons in 1951 to a spawn­
ing biomass fluctuating between 5 and 8 mil­
liontons since 1962 (Smith, MS). (Estimates 
from various sources, 1940-41 to 1965, were 
compiled by Messersmith in 1969--Table 2.) 
The growth has been attributed, in part, to the 
anchovy ' s occupation of the niche left empty 
by t he Pacific sardine during its decline. In 
1966, Ahlstrom depicted this phenomenon in 
comparing the relative abundance and distri­
bution of the larvae of the two species for 1954 
and 1962 (Figs. 1 and 2). Data from fossil 
scales, presented by Soutar (1967) and Soutar 
and Isaacs (1969), offer an alternate explana­
tion to the anchovy ' s filling the sardine 's 
niche . They imply that fluctuations in the 
populations of these two species may have 
been independent of one anothe r in different 
periods over the last 2,000 years. 

In 1964, the California Cooperative Oceanic 
Fisheries Investigations (CalCOFI) Commit­
tee proposed to the California Marine Re­
search (MRC) Committee that a 200,000-ton 
harvest be allowed for reduction purposes on 
the hypothesis that a fishery for this species 
might help to restore the sardine resourc e ; 
once restored, proper management c ould 
maintain a balance between the two resourc es. 
This was detailed by Messersmith in 1969. 

Seasonal and Geographic Distribution 

Two sources of information are available 
on the seasonal and geographic distribution 
of t he anchovy population. One is a tagging 
study in 1966 -69: the California Departme nt 
of Fish and Game (C F&G) tagged anc hovie s 
from San Francisco, California, to Ense nad a, 

Baja Ca lif ornia, t o d t ermin th iI' rnigl'a 
tory habits a nd t o obt ain estimat s of their 
population size and mortalit y rates ( Hallgl n, 
M e ss e rsmith and Wickwire, 1 868 ). H cc v­
eries of tag s indic ated nor t herly mov m'lIt 
during late summe r and sout h dy rnov rn nt 
during the winte r. T he dat a were insufEci I1t 
to de t e rmine the size s of the population mor­
tality rates, or t otal distribution, b caus of 
the low leve l of the r eduction fishery du ring 
that p e riod of the study a nd lack of catch sta­
tistics south of E nsenada . 

Vr ooman and Smith (MS), using serological 
data, e stimated th e same movements in a !l­

tral subpopulation of t he anchovy b tween Pi. 
C onception, Califor nia , and Cedros Island , off 
Baja C alif ornia . T hi s subpopulation is in­
clude d in the a r e a de p ict ed by Haug n, pt al. 
(196 9) for their tagging work . 

The second source are th data or til 
C alC OF I, which show the s asonal 'wei gl a­
graphic dist ributions of an c h 0 v y larval, 
cruis e by cruise , for 1951-65 (Kram'r all I 
Ahlstrom , 1968 ), and in summari s for 'gg. 
and larv a e for 1 95 1 -60 (Figs . 3 and 4) OW'l' 

the full range of the inv stigations . 

Summarized dat a can be used to pr dlCt 
the times and loc ati ons of adult fish spawl11llg 
a s de s c ribed by Kramer and mith (l970a) in 
the first repor t in t his series , 'v\ h r tll, r­
ganizations , area of investigations , and tl'l at­
m e nt of t he data were present'd . 

Unlike our previous r ports , WhiCh us d 
e ither all eggs or all larvae for tlH' summa­
rie s (Kramer and Smith, 1970a, b, C, d), W 

a r e using both for the anel1o\'Y; for th lal a , 
we are us ing the 5 -mm ~ize only, th mo t 
abundant in the plankton hauls . 

The authors are Fishery Biologists, NMFS Fishery-Oce anography C enter, 604 La Jolla Shores Drho.:, P.O. B.>x 271, I..a J ". C 
fornia 92037 . 
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Fig , 1 - D istribution and rel a tive abundance of sardine and anchovy larvae in 1954 on the survey pattern of the Cali ­
fornia Cooperative Oceanic Fishe ries Investigations (Ca lCOFI). (Fig . 2 of Ahlstrom. 1966. ) 
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Fig, 2 - Distribution and relative abundance of sardine and anchovy larvae in 1962 on the survey pattern of the Cali­
fornia Cooperative Oceanic Fisheries Investigations (Ca ICOFl). (Fig . 3 of Ahlstrom, 1966.) 
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Fiy.l - Perccnlocc.urn:nceof 5-mm anchovy larvae in 1951-60 on the survey pattern of the California Cooperative Oceanic Fisheries lnvestigations 
(C.J.lCOFI ). wch circle, line or dOL represents a pooled sta t istical area (see Kramer and Smith, 1970a). w 
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The eggs and larvae show only slight dif ­
ference s in the extent of the i r dist ributi ons 
in the same month for which e ach is shown. 
The major c enters of spawning (250/0 or more 
occ ur r ences in plankton hauls) a r e evident 
first in January from pt . Concepti on, Cali­
fornia' t o Pt . San Juanic0, Baj a Calif ornia, 
and about 50 miles seaward . T he n orth to 
south e xte nts r e main the same t h r ou gh April, 
with s ome increase seaward and n ort hward 
to San Francisc o. The sout he rn exte nt r e­
mains the same in May, June, and July, but 
t he nort he rn limit varies betwee n Pt. Con ­
ception a nd San F rancisco. By October, the 
ce nte rs a r e located only off southern Cali­
fornia and sometimes southward . T he d ata 
f or August, September, November, and De ­
cembe r we re insufficient for summarization 
t o show the trends depict ed in Figs. 3 and 4 . 

The Fi she r y 

Until the 1965-66 season, when a reduction 
fishery was allowed by the California Fish 
and Game Commission for the northern an ­
chovy in California, the resource had been 
virtually untappe d . Major usage was in com ­
mE-rcial l andings r e stricted to canning and in 
landings for live and dead bait. Total use, i n ­
cluding t he ne w fishery for reduction, was 
summarized by Me ssersmith (1969 ) in his 

review of the industry through 1967, and by 
Hardwick (1969) for the fishery through 1968. 

Landings for reduction have been strictly 
limited and controlled by the California Fish 
and Game Commission to quotas by zone s and 
are as along the California coast with some 
slight changes from year to year (Messer­
smith, 1969; Hardwick, 1969). Quota totals 
we r e 75,000 tons for each sea son, 1965 
through 1969. The quota total was raised to 
100,000 tons for the 1970-71 season. An­
c hovy landings 1964 through 1969 are shown 
in Table . 

Anchovy la ndings 1964 through 1969 
(source - Ca l ifornia Departm e nt of Fish and Game ) 

Year Reduc tion Other comm ercial Live bait Total 

1964 0 2,488 5,191 7,679 

1965 170 2 , 866 6, 148 9,184 

1966 27,335 3, 705 6,691 37,731 

1967 32,349 2, 455 5,387 40,191 

1968 13,795 1, 743 7,176 22,714 

1969* 65,099 2, 53 3 5,538 73,170 

*Prelim inary . 

LITERATURE CITED 

AHLSTROM, ELBERT H . 
1966. Distflbution and abundance of sardine and anchovy 

Ian ae in the Ca lifornia Current region off Cali­
fornia and Baja California , 1951-64: A summary . 
U . S . Fish Wild! . Sen ' . Spec . Sci. Rep. Fish . 534, 
71 p . 

HARD 'leK, JAMES E. 
1969 . ne 1967-68 anchovy reduct ion fishery. Calif. D ept . 

Fish & Gam" , Fish Bull . 147: 33-38. 

HAUGEN, CHARLES W., JAMES D . MESSERSMITH and 
RUC;SEL. !I. WICKWIRE 

1 69 . Pros.r ss report on anchovy tagging off California and 
Ba) Californi .. , March 1966 through May 1969 . 
Calif. Dept . Fish & G .. me , Fish . Bull. 147 : 75-86. 

KRAME.R, DA lD and ELBERT H . AHLSTROM 
1 6 • DistributIOnal .alas of fish Ian a e in the California 

Current region: northern anchovy, Eng ra ulis mordax 
("rard, 1l}5 1 throLJh 1965 . Ca lif . Coop . Oc eanic 
F.m. Inves t. Atlas No.9 , vii + 269 p . 

c grarhl<. charac t l!rLslics o f fi shel) 
lifornt Curr.:n t ,,,!:p on--U. P"cific 

m r . Fish . Rev . , 32(6): 46 - 51. (Also 
• 76 .) 

1970c . Seasonal and geogra phic cha ra cteristics of fishery 
resources , Ca lifornia Current region--Ill. Pacific 
hake . Comm er. Fish . Rev., 32(7): 4 1-44 . (Also 
Reprint No . 880 .) 

1970d . Seasonal and geographic characteristics of fishery 
resources , Califo rnia Current region--IV. Pac ific 
mackerel. Com m er . Fish. Rev., 32(10): 47-49 . 
(Also Reprint No . 891.) 

MESSERSMITH, JAMES D . 
1969 . A review of the California a nchovy fishery and re­

sults of the 19 65 - 66 and 1966 - 67 reduction seasons. 
Calif. D ept. Fish & Gam e, Fish Bull. 147: 6-32. 

SMITH, PAUL E. 
MS . The increase in th e spawning biom ass of the northern 

anchovy , Engraulis mordax j 1951-1966. 

SOUTAR, AND REW 
1967. The accum ula tion of f ish debris in c erta in California 

coastal sediments. Callf. Coop . Oc eanic Fish. 
Inves t. Rep . 14: 136- 139 . 

and JOHN D. ISAACS 
1969. History of fish popula tions infe rred from fish scales 

in anaerobic sedim en ts o ff California . Calif. Coop . 
Oceanic Fish . Invest. Rep . 13: 63-70. 

VROOMAN, ANDREW M . and PAUL E. SMITH 
MS . Biom"ss of the subpopula t ions of no rthern a nchovy 

Engraulis mordax Girard • 


