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ABSTRACT 

Anchovy landings f o r  the 1975-76 season to ta led  
127,829 mg (140,906 shor t  tons) .  Southern Cal i fornia  
samples exhibited the  preponderance of age group I1 
(1973 year c lass )  followed by age group 111 (1972 
year c l a s s ) .  Younger age groups were present  i n  
below average numbers. Numerical sex r a t i o s  were 
calcula ted  t o  be 1.5:l and 1.9:l female t o  male f o r  
southern and c e n t r a l  Cal i fornia  respect ively .  
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INTRODUCTION 

The northern anchovy, EragrauZi8 ~oP&,  const i tu ted  a lninor f i shcry  

u n t i l  1965, when permission was granted f o r  an anchovy f i s h e r y  f o r  re- 

duction (Messersmith, 1969). Landinge have gradually increased s ince  

1965, r e f l e c t i n g  the  high demand f o r  f i s h  meal products. 

As  a r e s u l t  of t h i s  economic i n t e r e s t ,  a monitoring program was 

i n i t i a t e d  i n  1965. This is t h e  n in th  i n  a s e r i e s  of r epor t s  concerning 

the  age, length ,  and sex composition of anchovy landings f o r  reduction 

i n  Cal i fornia .  

METKODS 

Methods of sampling and age determination were those described by 

Coll ins (1971). Estimated numbers by length,  year c l a s s ,  weight, sex 

and sexual maturity were calcula ted  from 8,087 f i s h  taken a t  Terminal 

Island and 170 f i s h  from Moss Landings. 

Oto l i ths  were used f o r  age determination and age assigned accord- 

ing t o  methods described by Col l ins  and Sprat t  (1969). The sexual  

maturation index was based on methods devised by Hjort (1914), using 

seven s t ages ,  with Stage 1 being immature, progressing i n  development 

with each s tage ,  culminating with Stage 6 a s  spawning condit ion 

(Table 1 ) .  Stage 7 was considered the  spent condition. 

THE FISHERY 

Southern Permit Area 

The southern area  opened on September 15, 1975, and closed May 15, 

1976. This area  has an annual quota of 100,000 shor t  tons or  90,718 

Mg, but was increased t o  150,000 shor t  tons o r  136,078 Mg on January 23, 

1976. 

Quoted anchovy p r i c e  on opening day was $32.50 per shor t  ton of 

f i s h  while the  season ended with a p r i c e  of $31 per ton t o  t h e  fishermen, 

( 5  



TABLE 1. Sta t e  of Sexual Organa aa Defined by 3. Hjort 

Stage I. Virgin individuals.  Very emall sexual organs c lose  
under ver tebra l  co lwn.  Female wine-colored torpedo-shaped ovaries 
about 2-3 cm long and 2-3 mm thick.  Eggs i nv i s ib l e  t o  naked eye. 
Male whit ish or  greyish brown, knife-shaped t e s t e s  2-3 cm long and 
2-3 mm broad. 

Mature 

Stage 11: Maturing v i rg ins  or recovering spents. Ovaries somewhat 
longer than half  the  length of ven t ra l  cavity.  About 1 cm d i m .  
Eggs small but v i s i b l e  t o  naked eye. M i l t  whit ish,  somewhat blood- 
shot. Testes same s i z e  as  ovaries,  but s t i l l  t h in  and knife-shaped. 

Stage 111: Sexual organs more swollen, occupying about half  the  
ven t ra l  cavity. 

Stage I V :  Ovaries and t e s t e s  nearly f i l l i n g  2/3 of ven t r a l  cavity.  
Eggs not transparent;  m i l t  whitish, swollen. 

Stave V: Sexual organs f i l l i n g  ven t ra l  cavity.  Ovaries with some 
la rge  transparent eggs. M i l t  white, not ye t  running. 

Stage V I :  Roe and m i l t  running (spawning). 

Stage V I I :  Spents. Ovaries s lack with res idual  eggs. Testes 
baggy, bloodshot. 



al though anchovy p r i c e  f l u c t u a t e d  between $29 t o  $31 per  t o n  throughout , 

t h e  season. 

The southern  a r e a ,  extending from Po in t  Buchon t o  the Mexican 

border ,  contained two f i s h i n g  f l e e t s ;  one harbored a t  P o r t  Hueneme 

cons i e t ing  of two purse  s e i n e r e ,  and t h e  o t h e r  a t  Terminal I e l and  wi th  

45 boa ts .  Terminal I s l and  processors  were l i m i t e d  t o  a d a i l y  pro- 

cess ing  capac i ty  of 1,451 Mg (1,600 s h o r t  t o n s ) ,  t hus  they  imposed d a i l y  

boa t  limits ranging from 32 Mg (35 s h o r t  tons)  t o  100 Mg (110 s h o r t  t ons ) .  

Po r t  Hueneme f a c i l i t i e s  maintained a processing c a p a b i l i t y  of 227 Mg 

(250 s h o r t  tons)  p e r  day. 

Both f l e e t s  began f i s h i n g  immediately a f t e r  t h e  season opened, 

s i n c e  t h e  p r i c e  w a s  negot ia ted  p r i o r  t o  t h e  season. T o t a l  l andings  f o r  

t h e  season were a record 123,029 Mg (135,615 s h o r t  tons)  of which 

102,940 Mg (113,473 s h o r t  tons)  were landed a t  Terminal I s l and  and 

20,089 Mg (22,145 s h o r t  tons)  a t  Po r t  Hueneme (Table 2) .  F ish ing  during 

f a l l  and win te r  months proved h ighly  ~ u ~ c e s s f u l  w i t h  November landings  

t o t a l l i n g  22,419 Mg (24,712 s h o r t  t o n s ) .  

Major f i s h i n g  grounds loca t ed  i n  t h e  San Pedro Channel con t r ibu ted  

49% of t h e  t o t a l  ca tch  followed by t h e  Santa Barbara r eg ion  w i t h  22%. 

The l a t t e r  reg ion  sus ta ined  heavy f i s h i n g  during t h e  f a l l  and win te r  

months (Table 3 ) .  The sp r ing  f i s h e r y  s h i f t e d  southward towards San 

Pedro Channel and Ca ta l ina  I s l a n d  a r e a s  coupled w i t h  dec l in ing  landings .  

Northern Permit Area 

F ish ing  was allowed on August 1, 1975, and c l o s i n g  on May 15 ,  1976. 

The season 's  t o t a l  of 4,800 Mg (5,290 s h o r t  tons)  d id  no t  exceed t h e  

annual quota of 15,000 s h o r t  t ons  of 13,608 Mg (Table 2) .  

Opening anchovy p r i c e  was $28 per  ton ,  i nc reas ing  t o  $29 pe r  t on  

a t  season 's  end. 



% TABLE 2. Anchovy Landings for 1975-76 Season by Port -- Weight i n  
Megagrams. 

1 %  - 
Month Moss Landing Port Hueneme Terminal Island Total % 

- - - - - - - 

August 524 0 0 524 0.4 

September 1,009 1,840 11,982 14,831 11.6 

October 1,475 5,303 16,615 23,393 18.3 

November 500 4,386 13,611 18,497 14.4 

December 369 4,712 17,850 22,931 18.0 

January 553 2,834 14,589 17,976 14.0 

February 158 6 8 1,319 1,545 1.3 

March 198 0 10,326 10,524 8.3 

April 14 946 15,164 16,124 12.6 

a May 1,484 1,484 1.1 

Total 4,800 20,088 102,940 127,829 
3 

(short tons) (5,291) (22,1431 (113,472) (140,906) 

% 3.8 15.7 80.5 100 100.0 



TABLE 3. Southern California Landings by Block Origin and Area, Weight i n  Megagrams. 

'Area Block # September October November December January February March April May Total 

Santa Barbara 653-670 1,329 5,143 11,730 4,947 2,589 494 9 00 64 27,223 

% 9.6 23.5 

Port Hueneme 682-688 191 1,111 

% 1.4 5.1 

Point Dume 701-707 597 89 1 

% 4.3 4.1 

San Pedro 
Channel 719-743 11,293 11,108 

% 81.8 50.6 

Catalina Island 758-762 
805-807 412 3,665 

% 2.9 16.7 

Oceanside 757,802-844 

% 

Tot a1 



The Monterey fleet of four lampara and five purse seiners, was most 

successful during fall months with decreasing catches in winter and 

spring. Fishing grounds were near Santa Cruz, Monterey, and Moss Land- 

ing (Table 4). 

AGE COMPOSITION OF THE CATCH 

Southern California 

The dominant age group during the 1975-76 season was age group I1 

(1973 year class) totaling 38% by number and 36% by weight of the sampled 

catch, followed by age group I11 (1972 year class) consisting of 34% by 

number and 35% by weight (Table 5). The older age groups 111-V (1972- 

1970 year classes) constituted an unusually high percentage of the catch; 

49% by number and 53% by weight. These same age groups dominated the 

spring samples when they averaged 62% by number (Figure 1). 

Young-of-the-year (1975 year class) and age group I (1974 year 

class) fish totaled a below average 13% by number and 10% by weight 

(Table 5). Their low numbers became evident during spring (Figure 1) 

when normally they appeared in sizeable numbers (Sunada, 1976). This 

trend may indicate low recruitment for these age groups. 

Central California 

Fish of older age groups 111-VI (1972-1969 year classes) completely 

dominated the catch with 79% by number and 85% by weight (Table 6). 

Age group I (1974 year class) was nearly absent totaling 1% by number 

and 0.4% by weight, while the young-of-the-year (1975 year class) fish 

amounted to 5.8% by number and 2% by weight (Table 6). Young-of-the-year 

(1975 year class) fish became recruitable during the fall when they 

comprised 13% by number (Figure 2). 



TABLE 4 .  Central California Landings by Block Origin, Weight i n  Megagrams. 

Block# August September October November December January February March April May Total 

Total 524 1,009 1,475 500 369 553 158 198 1 4  4,800 



TABLE 5. Estimated Number and Weight of Anchovies Landed at Terminal Island by Age and Year-Class 
for 1975-76 Season. 

0 I I1 I11 IV v VI 
1975 1974 1973 1972 197 1 1970 1969 Total 

Estimated 
numbers 119,715,000 509,216,000 1,791,742,000 1,636,685,000 581,216,000 157,356,000 10,395,000 4,806,325,000 

Standard 
deviation 15,905,843 17,334,849 27,095,021 24,649,477 16,422,385 9,142,399 2,275,136 

Percent 2.4 10.5 37.7 34 .O 3.2 0.2 12 .o 

Estimated 
megagrams 1,246 9,377 36,672 35,690 14,757 4,575 31 2 102,630 

Standard 
deviation 176 316 54 9 549 428 274 7 1 

I 
Percent 1.2 9.2 35.7 34.7 14.4 4.4 0.4 100 -0 F 

N 

TABLE 6. Estimated Number and Weight of Anchovies Landed at Mose Landing by Age and Year-Class for 1975-76 Season. 

0 I I1 I11 IV v VI 
1975 1974 1973 1972 1971 1970 1969 Total 

Estimated 
numbers 6,588,800 1,122,800 15,761,900 30,729,300 28,578,600 25,212,000 5,768,600 113,762,000 

Standard 
deviation 9,316,399 1,300,243 5,499,306 3,322,438 5,525,953 9,239,312 5,583,000 

Percent 5.8 1.0 13.8 27 .O 25.1 22.2 5.1 100oO 

Estimated 
megagrams 7 1 14 437 892 962 903 228 3,507 

Standard 
deviation 102 17 145 111 190 3 12 209 

Percent 2.0 .4 12.5 25.4 27.4 25.8 6.5 100 .O 
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, LENGTH COMPOSITION OF THE CATCH 

Southern Cal i fornia  

I Fieh l a r g e r  than 125 mm (4.9 inches) SL cons t i tu ted  64X of the 

estimated 4.8 b i l l i o n  f i s h  landed a t  Terminal Island,  although lengths  

ranged from 78 mm t o  171 mm (3.0 t o  6.7 inches) SL (Table 7) .  Since 

t h e  1972-73 season, sampled mean length  of t h e  anchovy has been increas- 

ing. The season continued t h i s  t rend with 128 mm (5.0 inches) SL a e  

average length ,  a s  compared t o  125 mm (4.9 inches) SL f o r  t h e  1974-75 

season (Sunada, 1977). , 

TABLE 7. Estimated Number by Length of Anchovies Landed a t  Terminal 
I s l and  and Moss Landing During 1975-76 Season. 

Length TERMINAL ISLAND MOSS LANDING 
group Estimated Standard Percent of Estimated Standard Percent of 

4 (am SL) number devia t ion landings number devia t ion landings 

Tota l  4,806,325,000 100.0 113,762,000 100.0 



Monthly length frequencies indicated  a s c a r c i t y  of smaller f i s h  

during 1a te .win te r  and spr ing which was alarming s ince  t h i s  was t h e  

period when young f i s h  a r e  rec ru i t ed  (Figure 3). 

Lengths a t  age f o r  most age groups (Table 8) were s imi la r  t o  

lengths from 1974-75 season (Sunada, 1977). Females were s l i g h t l y  l a r -  

ger  than males f o r  most age groups (Table 9 ) .  

Central  Cal i fornia  

The preponderance of o lder  f i s h  was re f l ec ted  by t h e  70% of t h e  114 

mil l ion being g rea te r  than 135 nnn (5.3 inches) SL (Table 7 ) .  This i s  

near ly  twice t h e  40% from the  previous season's r e s u l t s  (Sunada, 1977). 

Mean length f o r  t h e  season was 140 mm (5.5 inches) SL (Table l o ) ,  

which was considerably l a r g e r  than t h e  131 mm (5.1 inches) SL f o r  t h e  

1974-75 season (Sunada, 1977). The females were s l i g h t l y  l a r g e r  than 

males i n  most age groups (Table 9) .  This trend seems consis tent  with 

previous r e s u l t s .  

Monthly length frequencies revealed t h e  recruitment of small f i s h  

during l a t e  f a l l  (Figure 4) a s  was previously noted during t h e  1974-75 

season (Sunada, 1977). 

SEXUAL MATURITY AND SEX RATIO 

Southern Cal i fornia  

Sexual development of anchovies occurred throughout the  season, 

reaching mature and near-mature conditions (Stage 4-6) i n  March and 

April.  Males matured s l i g h t l y  e a r l i e r  than females a s  was noted during 

March (Figure 5) . 
The female t o  male numerical r a t i o  of 1.5:l and weight r a t i o  of 

1.6:l (Table 11) was a s l i g h t  decl ine  from t h e  previous season's values 

of 1 6: 1 and 1.7:  1 respect ively  (Sunada, 1977). Males were dominant among 

younger f i s h  while g rea te r  proportions of females prevailed a t  o lder  ages 

(Figure 6) . 
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TABLE 8. Length Frequency of Anchovy ( a l l  fish) Landed i n  Southern 
California DurinG the 1975-76 Seaeon. 

Standard 1975 1974 1973 1972 1971 1970 1969 Total 
length 0 I I1 111 IV V VI Total 

SEM 0.63 0 . 2 3  0.12 0.15 0.28  0.71 3.90 



TABLE 9. Mean Length (mm SL) of Males and Females Landed at Terminal 
Island and Moss Landing by Year Class. 

1975 1974 1973 1972 1971 1970 1969 Length for a l l  
(0) I I1  111 I V  V VI year classes 

Terminal Island 

Males 

length 103 121 125 129 135 141 140 

Females 

length 

Moss Landings 

Males 

length 106 - 132 137 144 145 163 

Females 

length 



TABLE 10. Length Frequency of Anchovy (all fish) Landed in Central 
California During the 1975-76 Season. 

Standard 1975 1974 1973 1972 1971 1970 1969 
length 0 I I1 I11 IV V VI Total 

- 
x 101 103 134 137 145 149 158 140 

SEM 1.53 0 1.17 1.05 0.95 0.92 4.85 
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TABLE 11. Sex Ratio by Number and Weight of Anchovy Landings f o r  1975-76 
Season. 

Sex r a t i o  by number Terminal Is land Moss Landing 

Males 

Number 
Percent 

Females 

Number 
Percent 

Unknown 

Number 
Percent 

Sex r a t i o  
Female :Male 

Sex r a t i o  by weight 
(weight i n  megagrams) Terminal Island Moss Landing 

Males 

Weight 
Percent 

Females 

Weight 
Percent 

Unknown 

Weight 
Percent 

-- 

Sex r a t i o  
Female :Male 1.6:l 1.98:l 
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Centra l  C a l i f o r n i a  

Anchovies from t h i s  a r e a  were found i n  t h e  mature s t a t e  dur ing  

summer and f a l l  months a s  compared t o  t h e  w i n t e r  and s p r i n g  months f o r  

t h e i r  southern  coun te rpa r t s  (Figure 7 ) .  

Sex r a t i o s  of 1.9 females t o  every male by number and 2 : l  by weight 

(Table 11) were s l i g h t l y  lower than  2.7: l  by number and 2.9:l  by weight 

from t h e  previous  season (Sunada, 1977). Females were more numerous i n  

o l d e r  age groups which co inc ide  wi th  p a s t  r e s u l t s ,  a l though t h e  small  

sample s i z e  f o r  age group 0 could account f o r  t h e  extreme number of 

females (Figure 7) .  

CONCLUSION 

The season ' s  r e s u l t s  i nd ica t ed  some alarming t r ends ,  t hose  of t he  

diminishing numbers of age groups 0 and I (1975 and 1974 yea r  c l a s s e s )  

during win te r  and s p r i n g  when t h e s e  age groups normally appear i n  sub- 

s t a n t i a l  numbers. The 1974 year  c l a s s  seems p a r t i c u l a r l y  weak, i n d i -  

c a t i n g  a p o s s i b l e  f a i l u r e  i n  s u r v i v a l ,  whi le  i t  was too  soon t o  de t e r -  

mine abundance of t h e  1975 year  c l a s s .  The 1973 year  c l a s s ,  a l though 

diminishing i n  sp r ing ,  appeared i n  s u f f i c i e n t n u m b e r s  t o  i n d i c a t e  ade- 

qua te  s u r v i v a l .  A s i m i l a r  occurrence was observed dur ing  t h e  previous  

season (Sunada, 1977). 

Cen t r a l  C a l i f o r n i a  samples revea led  a near  absence of 1974 year  

c l a s s  f i s h ,  which c o r r e l a t e d  with southern  C a l i f o r n i a  r e s u l t s .  This  

condi t ion  i s  n o t  unusual s i n c e  previous season ' s  ca tches  exh ib i t ed  a 

l ack  of young f i s h .  
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