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STATUS OF THE SPAWNING BIOMASS 
1/ OF THE PACIFIC SARDINE, 1974-75 - 

2 / Richard A. K l i n g b e i l  - 

ABSTRACT 

I n  o r d e r  t o  i n i t i a t e  a f i s h e r y  f o r  t h e  P a c i f i c  
s a r d i n e ,  ~ a r d i n o p s  s a j a x  cae ru l eus ,  i t  is  requ i r ed  
t h a t  t h e  spawning biomass b e  determined t o  have 
reached a minimum of 20,000 s h o r t  tons .  Data from 
ich thyoplankton  surveys ,  n i g h t - l i g h t  surveys ,  t h e  
anchovy b a i t  f i s h e r y  and jack  mackerel purse  s e i n e  
f i s h e r y  a r e  analyzed f o r  evidence of an  i n c r e a s e  
i n  t h e  popu la t ion  s i z e .  The p r e s e n t  l e v e l  of t h e  
spawning popu la t ion  of t h e  no r the rn  s t o c k s  of 
s a r d i n e s  i s  determined t o  b e  f a r  below t h e  20,000 
tons  r equ i r ed  t o  i n i t i a t e  a f i s h e r y .  

1/ Marine Resources,  Adminis t ra t ive  Report N o ,  75-2, - 
January 19 75. 

2 /  Marine Resources Region, 350 Golden Shore, Long Beach, - 
C a l i f o r n i a  90802. 
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STATUS OF THE SPAWNING BIOMASS OF 
THE PACIFIC SARDINE, 1974-75 

SUMMARY AND RECOMMENDATIONS 

This i s  the  f i r s t  annual repor t  on the  s t a t u s  of the  spawning popu- 

l a t i o n  of t he  northern stock of P a c i f i c  sardines ,  Sardinops s a j ax  caeruleus,  

as required by Section 8150.7 of the  Fish and Game Code. In  t h i s  sec t ion  

the  l e g i s l a t u r e  expressed i t s  i n t e n t  t h a t  the  sa rd ine  resource be  rehab i l i -  

tated.  During the process of r ehab i l i t a t i on ,  a small  1,000 shor t  ton f i shery  

w i l l  be allowed once the spawning population reaches 20,000 tons. 

The Ca l i fo rn ia  Department of Fish and Game has determined t h a t  the 

spawning population of t he  sardine  a t  the  beginning of 1975 i s  f a r  below 

20,000 tons; therefore ,  we recommend t ha t  no f i she ry  be i n i t i a t e d  i n  1975 

and t h a t  the  r e s t r i c t i o n s  concerning inc iden ta l  catches remain i n  force.  

HISTORY OF FISHERY 

Fishing f o r  the  sardine  on the P a c i f i c  Coast of North America began 

i n  1889. The e a r l i e s t  records of landings i n  Ca l i fo rn ia  a r e  f o r  the  

1916-17 season, when l e s s  than 30,000 tons were landed. The next  year a 

small f i shery  was i n i t i a t e d  i n  B r i t i s h  Columbia and t o t a l  sa rd ine  landings 

increased slowly u n t i l  1923-24, when about 85,000 tons  were landed. The 

tonnage doubled i n  the  1924-25 season and i n  subsequent years  t he  f i she ry  

continued t o  grow with development of the  B r i t i s h  Columbia f i shery  and 

the  rapid  expansion of Cal i fornia  f i s h e r i e s .  In  1935, sa rd ine  f i sh ing  

began i n  Washington and Oregon and i n  the  1936-37 season approximately 

791,000 tons were landed. The f i shery  remained productive over t he  next 8 

years with landings f luc tua t ing  between 500,000 and 680,000 tons. During 

t h i s  same period,  however, the  catch per u n i t  of e f f o r t  was decl in ing and 

the  period 1944 t o  1947 was accompanied by a sharp drop i n  landings . .  During 



t h e  subsequent 3 years ,  the  f i s h e r i e s  i n  B r i t i s h  Columbia, Washington and 

Oregon were discontinued,  although Ca l i fo rn ia  had increased i t s  landings 

s l i g h t l y .  Disas te r  s t ruck  the  sardine  indust ry  i n  1952 and 1953, when l e s s  

than 25,000 tons were landed i n  Ca l i fo rn ia  during t h e  2-year period. By 

t h i s  t i m e ,  a small  Mexican f i s h e r y  was i n  opera t ion out of Ensenada, Baja 

Cal i fornia .  

I n  r e t r o s p e c t ,  t h e  d i s a s t e r  of t h e  e a r l y  50 's  marked. t h e  end of an 

e r a  i n  t h e  h i s t o r y  of Ca l i fo rn ia  f i sh ing .  Sardine landings have never 

again reached t h e  l e v e l s  of t h e  1 9 4 0 ' ~ ~  although s l i g h t  r ev iva l s  occurred 

i n  1954-55 and 1958-59. The f i she ry  continued t o  decl ine  a f t e r  t h e  

1958-59 season and following 1965 the  repor ted  ca tch  has never exceeded 

500 tons pe r  year i n  Ca l i fo rn ia  (Table 1 ) .  

By the  e a r l y  19601s, t h e  sa rd ine  was no longer abundant enough t o  be 

of much value t o  the  canning and reduction i n d u s t r i e s .  A s  fishermen and 

indust ry  turned t o  s u b s t i t u t e  species ,  such a s  jack mackerel, Trachurus 

symmetricus, and northern anchovies, Engraulis  mordax, f i s h i n g  pressure on 

sardines  normally would be expected t o  subside enough t o  allow the  oppor- 

t u n i t y  f o r  a resurgence of t h e  population. However, fishermen continued 

t o  take  sa rd ines  when and where they could. Although t h e i r  catches were 

' seldom more than a few tons,  t h e  sardine  was considered a. prime b a i t  f i s h  

by sportsmen, with dea le r s  paying $400 t o  $500 per  ton f o r  them. Thus, when 

fishermen were unable t o  catch l a r g e  amounts of l e s s  valuable pe lag ic  species ,  

a few tons of sardines  could "make a b o a t ' s  day." 

I n  1967, l e g i s l a t i o n  was passed which sought t o  diminish the  f i sh ing  

pressure  on an already badly depleted resource. It provided t h a t  no 

sardines  may be taken o r  possessed on any boa t ,  except loads o r  l o t s  of 

f i s h  may contain 15% o r  l e s s  by weight of sardines .  

I n  1969, the  l e g i s l a t u r e  provided f o r  a 250 ton annual quota i n  add i t ion  



TABLE 1. S e a s o n a l  Ca tch  i n  Tons o f  S a r d i n e s  Along t h e  P a c i f i c  C o a s t  of U n i t e d  
S t a t e s  and  Canada;  Each S e a s o n  I n c l u d e s  J u n e  Through F o l l o v i n g  I+ay 

Season  

. 1916-17 
1917-18 
1918-19 
1919-20 
1920-21 
1921-22 
1922-23 
1923-24 
1924-25 
1925-26 
1926-27 
1927-28 
1928-29 
1929-30 
1930-31 
1931-32 
1932-33 
1933-34 
1934-35 
1935-36 
1936-37 
1937-38 
1938-39 
1939-40 
1940-41 
1941-42 
1942-43 
1943-44 
1944-45 
1945-46 
1946-47 
1947-48 
1948-49 
1949-50 
1950-51 
1951-52 
1952-53 
1953-54 
1954-55 
1955-56 
1956-57 
1957-58 
1958-59 
1959-60 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 

P a c i f i c  N o r t b u e s ~  
B r i  t i s l l  

Washing ton  Oregon 

C a l i f o r n i a  
N o r t h e r n  S o u t h e r n  
C a l i c o r n i a  C a l i r o l - n i a  T o t a l  

7,710 19,820 27,530 
23,880 48,700 72,660 
36,200 39,3AO 79,180 
44,040 22,990 70,310 
25,190 13,260 42,850 
16,370 20,!30 37,493 
29,320 35,790 66,130 
46,110 37,820 84,900 
67,870 105,150 174,390 
69,570 67,700 153,200 
85,380 ' 66,830 200,710 
114,710 72,550 255,690 
133,810 120,670 334,990 
182,010 143,160 411,510 
146,550 38,570 260,190 
121,725 42,920 238,245 
167,023 83,667 295,040 
256,636 126,793 387,479 
411,371 183,683 638,054 
411,447 149,051 ' 632,058 
583,415 142,709 791,334 
306,234 110,330 498,404 
426,084 149,203 670,557 
440,327 96,939 582,876 
283,790 176,794 493,324 
436,876 150,497 680,373 
300,283 204,378 573,071 
340,128 138,001 579,129 
373,844 181,061 614,045 
229,622 174,061 443,383 
34,260 199,542 247,892 
17,724 103,617 130,121 
47,974 135,752 189,096 
149,211 189,714 338,925 
46,426 306,662 353,088 
15,979 113,125 129,104 

49 5,662 5,711 
58 4,434 4,492 
856 67,609 68,465 
518 73,943 74,461 
6 3 33,580 33,643 
17 22,255 22,272 

24,701 79,270 103,971 
16,109 21,146 37,255 
2,340 26,538 28,878 
2,231 23,297 25,526 
1,211 2,961 4,172 
1,015 1,927 2,942 
308 5,795 6,103 
151 568 719 
2 3 321 344 
10 61 7 1 - 52 5 2 - 119 119 - 190 190 - 120 120 - 197 197 

C a l i f o i L ~ j a l s  
% o f  t o t a l  
1 a n d i n ~ s  

100 
7 3 
95 
96 
90 
97 
98 
9:: 
9 9 
90 
7 6 
73 
76 . 
7 9 
7 1 
58 
85 
99 
93 
8 7 
92 
84 
86 
92 
93 
86 
8 8 

' 83 
9 0 
92 
94 
93 
9 7 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

. 100 
100 
100 
100 
100. 
1 ob 
100 
100 
100 
100 
100 



t o  the  e x i s t i n g  i n c i d e n t a l  ca tch  r e s t r i c t i o n .  I n  1973, a sardine  management 

b i l l  was passed by t h e  l e g i s l a t u r e  which provided f o r  a sardine  moratorium 

u n t i l  t h e  spawning populat ion reaches 20,000 tons  (Section 8150.7, Fish  and 

Game Code; Addendum 1 ) .  This s e c t i o n  s t i p u l a t e s  t h a t  sardines  taken 

i n c i d e n t a l l y  t o  o the r  f i s h i n g  opera t ions  mav be  possessed o r  used f o r  

canning and reduction only. 

SARDINE BIOMASS DATA 

The P a c i f i c  sa rd ine  has  been an extens ively  researched species  over the  

years;  however, i t  wasn't  u n t i l  the  l a t e  19401s,  a f t e r  a dec l ine  i n  t h e  

f i she ry ,  t h a t  research expanded i n  t h e  a r e a  of population dynamics. 

I n  1949, the  Ca l i fo rn ia  Cooperative Sardine Research Program was 

formed, bringing together  indus t ry  and government i n  what was t o  be one of 

t h e  most comprehensive research groups of i ts kind. I n  subsequent years ,  

many papers were published by a hos t  of eminent s c i e n t i s t s  concerned with 

t h e  population biology of t h e  sardine .  

The c l a s s i c a l  methods of deal ing wi th  the  population dynamics of the  

sardine ,  which include t h e  use of ca tch  equations,  tagging da ta ,  egg and 

l a r v a l  surveys, and v i r t u a l  population es t ima tes ,  unfor tunate ly  have been 

rendered use less  f o r  t h e  s i t u a t i o n  created  by the  present  low l e v e l s  of t h e  

sardine  population. 

The l a s t  spawning populat ion es t imate  a v a i l a b l e  from catch s t a t i s t i c s  

and age composition d a t a  i s  f o r  the  1961-62 season. Kl ingbei l  (1974) 

reported a correc ted  v i r t u a l  population of about 62,000 tons spawning bio- 

mass f o r  t h i s  season, t h e  last season i n  which more than 20,000 tons were 

landed. Af ter  1965, yea r ly  landings seldom amounted t o  more than 200 tons. 

It appears t h a t  the  spawning biomass of t h e  sa rd ines  f e l l  below 20,000 tons 

spawning biomass sometime between 1962 and 1966. Since t h a t  time period,  

t h e r e  has been no evidence of any s t rong  recruitment.  Only small numbers 



of young-of-the-year s a r d i n e s  have been seen s p o r a d i c a l l y  i n  b a i t  f i s h e r i e s  

during t h i s  per iod.  The f a c t  t h a t  smal l  amounts of s a r d i n e s  o c c a s i o n a l l y  

appear i n  b a i t  c a t c h e s  and commercial l and ings  of j a c k  mackerel g i v e s  

reason f o r  hope t h a t  t h e  s a r d i n e  popu la t ion  i s  hold ing  i t s  own ( i .  e., 

recru i tment  of j u v e n i l e  s a r d i n e s  i n t o  t h e  a d u l t  popu la t ion  may be s u f f i -  

c i e n t  enough t o  have stopped t h e  popu la t ion  d e c l i n e ) .  There h a s  c e r t a i n l y  

been no evidence t o  i n d i c a t e  a n  i n c r e a s e  in t h e  popula t ion .  

Es t imate  from Ichthyoplankton Data 

I n  1971, t he  Nat iona l  Marine F i s h e r i e s  Se rv i ce  s t a t e d  t h a t  t h e  spawn- 

ing popula t ion  of t h e  no r the rn  s t o c k  of s a r d i n e s  was lower than  5,000 

t o n s  and may have been a s  low a s  2,000 tons .  These low e s t i m a t e s  a r e  

r e a l i s t i c  i n  view of t h e  l a c k  of any s t rong  recru i tment .  

I f  t h e  r ec ru i tmen t  r a t e  has  equaled t h e  m o r t a l i t y  r a t e  over  t h e  last  

few yea r s ,  t hen  t h e  spawning s tock  of t h e  s a r d i n e  is  p o s s i b l y  s t i l l  

between 2,000 t o  5,000 t o n s .  Although young-of-the-year f i s h  have 

appeared i n  t h e  l i v e  b a i t  f i s h e r y  i n  1972, 1973, and 1974, t h e i r  numbers 

and f requency  of occurrence  have been minimal and t h e s e  occurrences  are 

mainly i n  t h e  San Diego area .  Recruitment appears  t o  be  minimal and t h e  

popula t ion  may a c t u a l l y  have dec l ined  over  t h e  last s e v e r a l  yea r s .  I f  

recru i tment  has  been n e g l i g i b l e ,  t hen  m o r t a l i t y  may have reduced t h e  

spawning s t o c k  s i z e  t o  less than  1,000 tons .  

Sa rd ines  i n  Live Ba i t  Catches 

One way t o  e s t i m a t e  spawning s t o c k  s i z e  i s  t o  compare t h e  inc idence  

of s a r d i n e s  i n  t h e  l i v e  b a i t  ca t ch  from C a l i f o r n i a  w a t e r s  t o  h i s t o r i c a l  

popula t ion  e s t i m a t e s  of t h e  s t o c k s  of s a rd ines .  The i n c i d e n c e  of s a r d i n e s  

i n  l i v e  b a i t  c a t c h e s  i s  obtained from l i v e  b a i t  f i shermens '  l o g s  which are 

submit ted on a v o l u n t a r y  b a s i s .  I n  p rev ious  y e a r s ,  b a i t  f i shermen sometimes 



would e s t i m a t e  t h e  percentage  of s a r d i n e s  t h a t  t h e y  caught.  These d a t a  were 

used t o  o b t a i n  two r e g r e s s i o n  cu rves  which, when p l o t t e d ,  f i t  t h e  h i s t o r i c a l  

popula t ion  e s t ima te s  f a i r l y  wel l .  From t h e s e  curves ,  t h e  two e s t i m a t e s  

obtained f o r  t h e  spawning s t o c k  s i z e  in 1973 were 6,800 t o n s  and 150 tons .  

The d r a s t i c  d i f f e r e n c e  between t h e s e  e s t i m a t e s  i s  a f u n c t i o n  of bo th  in- 

complete d a t a  and t h e  p r e s e n t  low l e v e l  of t h e  popula t ion .  The f a c t  t h a t  

both of t h e s e  e s t i m a t e s  f a l l  w e l l  below 20,000 t o n s  i s  considered as 

p o s i t i v e  evidence of t h e  c u r r e n t  low l e v e l  of t h e  populat ion.  

Sa rd ines  Associated w i t h  J a c k  Mackerel 

One of t h e  few remaining avenues from which t o  o b t a i n  c u r r e n t  d a t a  

on t h e  s a r d i n e  i s  t h e  j a c k  mackerel  pu r se  s e i n e  f i s h e r y ,  which i s  monitored 

on a cont inuing  b a s i s .  Sard ines  are known t o  school  w i t h  j a c k  mackerel 

and t h e r e f o r e  a r e  found, u s u a l l y  i n  t r a c e  amounts, i n  some j a c k  mackerel 

landings .  A s p e c i a l  a t tempt  t o  sample t h e s e  s a r d i n e s  was made i n  1974 

(Addendum 2) .  A biomass l e v e l  was then  c a l c u l a t e d  f o r  t h a t  p o r t i o n  of 

t h e  s a r d i n e  popula t ion  which seems t o  be  a  cohab i t an t  of space  w i t h  t h e  

j ack  mackerel.  T h i s  i s  a rough measure and i s  dependent on t h e  e s t i m a t e s  

of t h e  j a c k  mackerel r e sou rce  s i z e .  Knaggs (1973) i n d i c a t e d  t h a t  t h e  

t o t a l  popula t ion  of j ack  mackerel o f f  southern  C a l i f o r n i a  a v a i l a b l e  t o  

roundhaul fishermen i n  1972 was i n  t h e  range of 0.7 t o  1.5 m i l l i o n  tons .  

By cons ider ing  t h e  percent  tonnage of s a r d i n e s  landed w i t h  jack 

mackerel  i n  1974, a sard5ne popu la t ion  e s t i m a t e  of between 555 t o  1,190 

t o n s  w a s  obtained (Addendum 3 ) .  T h i s  biomass range only  r e l a t e s  t o  t h a t  

p o r t i o n  of t h e  no r the rn  s t o c k  of s a r d i n e s  which a r e  found school ing  w i t h  

jack  mackerel and assumes that t h e  j ack  mackerel  popula t ion  h a s  remained 

cons tan t .  What p o r t i o n  of t h e  t o t a l  s a r d i n e  popu la t ion  t h i s  r e p r e s e n t s  

i s  unknown. 



Sardine  Surveys 

More d a t a  i n d i c a t i n g  t h e  low l e v e l  of t h e  s a r d i n e  spawning popu la t ion  

i s  provided by a r e c e n t l y  completed s a r d i n e  survey  (CF&G Cruise  74A8), on 

which n igh t - l i gh t  s t a t i o n s  were occupied and t h e  presence  of a l l  s p e c i e s  

a t t r a c t e d  t o  t h e  l i g h t  w a s  recorded. S imi l a r  c r u i s e s  have been conducted 

s i n c e  1949, and dur ing  t h e  1950'8, s a r d i n e s  were commonly observed under t h e  

l i g h t .  Th i s  c r u i s e  covered a l l  a r e a s  i n shore  and ad jacen t  t o  i s l a n d s ,  

between P o i n t  Conception and t h e  Mexican border ,  where s a r d i n e s  have 

h i s t o r i c a l l y  been known t o  occur .  A t o t a l  of 89 s t a t i o n s  w a s  occupied and 

s a r d i n e s  occurred a t  t h r e e .  These t h r e e  s t a t i o n s  were a l l  l o c a t e d  wi th in  

San Diego Bay, an  a r e a  known t o  have a sma l l  s a r d i n e  spawning popula t ion .  

CONCLUSION 

The p re sen t  e s t i m a t e s  of s a r d i n e  spawning biomass a r e  h i g h l y  v a r i a b l e  

and by n e c e s s i t y  have been based on incomplete  and s c a n t  d a t a .  Unfor tuna te ly ,  

both of t h e  problems a r e  a f u n c t i o n  of t h e  c u r r e n t  low l e v e l  of t h e  popu- 

l a t i o n .  Th i s  low l e v e l  appears  t o  be  f a r  below a t h r e s h o l d  l e v e l  f o r  

e s t  h a t i n g  popu la t ion  s i z e  us ing  t r a d i t i o n a l  methods. Even w i t h  t h e s e  

thoughts  i n  mind, a l l  e s t i m a t e s  a r e  f a r  below t h e  20,000 t o n s  r e q u i r e d  t o  

i n i t i a t e  a h a r v e s t ,  t h e r e f o r e ,  t h e  Department of F i s h  and Game recommends 

t h a t  t h e  r e s t r i c t i o n s  concerning i n t e n t i o n a l  f i s h i n g  and i n c i d e n t a l  c a t c h  

of s a r d i n e s  remain i n  f o r c e .  
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S e c t i o n s  of C a l i f o r n i a  F i s h  and Game 
Code Amended o r  Added by Senate  B i l l  1 9 2  

8150.5. Sard ines  may no t  be  taken o r  possessed on any b o a t ,  ba rge ,  

o r  v e s s e l  except  pursuant  t o  Sec t ion  8150.7. However, l o a d s  o r  l o t s  

of f i s h  may con ta in  15 pe rcen t  o r  l e s s  by weight  of s a r d i n e s  taken  i n c i -  

d e n t a l l y  t o  o t h e r  f i s h i n g  o p e r a t i o n s  and which a r e  mixed w i t h  t h e  o t h e r  

f i s h  i n  t h e  load o r  l o t .  

Sard ines  so i n c i d e n t a l l y  taken may b e  possessed  and used f o r  canning 

and r educ t ion  only.  

Th i s  s e c t i o n  does n o t  p r o h i b i t  t h e  posses s ion  and use  of s a r d i n e s  i m -  

por ted  i n t o  t h i s  s t a t e  under a  b i l l  of l a d i n g  i d e n t i f y i n g  t h e  country 

of o r i g i n .  

Imported s a r d i n e s  may b e  used f o r  dead b a i t  under such r e g u l a t i o n s  a s  

t h e  commission may p r e s c r i b e .  

8150.7 It i s  t h e  i n t e n t  of t.he L e g i s l a t u r e  t h a t  t h e  s a r d i n e  r e sou rce  

be  r e h a b i l i t a t e d .  During t h e  p roces s  of r e h a b i l i t a t i o n  a  smal l  f i s h e r y  

s h a l l  be allowed once t h e  spawning popu la t ion  h a s  reached 20,000 tons  a s  

determined by t h e  department dur ing  t h e  f i r s t  60 days of each ca l enda r  

year .  A s  t h e  spawning popula t ion  i n c r e a s e s ,  i n  excess  of 20,000 t o n s ,  t h e  

seasonal  quota may a l s o  be  increased  b u t  a t  such a  r a t e  a s  t o  a l low t h e  

continued i n c r e a s e  i n  t h e  spawning popu la t ion .  Th i s  p roces s  s h a l l  con- 

t i n u e  w i t h  t h e  o b j e c t i v e  of maximizing t h e  s u s t a i n e d  h a r v e s t .  

Whe~l t h e  department deterni ines  t h a t  t h e  es t imated  spawning popu la t ion  

of nor thern  s tocks  of s a r d i n e s  has  reached 20,000 t o n s ,  i t  s h a l l  e s t a b l i s h  

a 1,000-ton-per-season quota  which may b e  taken  under pe rmi t s  i s s u e d  by 

t h e  department . 
The department s h a l l  keep r eco rds  of t h e  c a t c h  and when i t  appea r s  

t h a t  t h e  1,000-ton l i m i t  w i l l  b e  reached ,  i t  s h a l l  n o t i f y  a l l  permit-  



ho lde r s  of t h e  d a t e  chen such l i m i t  will be  reached and a f t e r  which no 

s a r d i n e s  may be taken ,  and s h a l l  n o t i f y ,  by c e r t i f i e d  m a i l ,  a l l  p e r m i t t e e s  

of such c losu re .  

The department s h a l l  i n c r e a s e  t h e  quota  beyond 1,000 t o n s  when, cons is -  

t e n t  w i th  t h e  i n t e n t  of t h i s  s e c t i o n ,  i t  de termines  t h a t  an  inc reased  

quota  i s  warranted. 

8755. I n  D i s t r i c t s  20A and 21, pu r se  and round h a u l  n e t s  may be  used.  

(a) Purse  and round h a u l  n e t s  may be  used, except :  (1) from s u n r i s e  

Saturday t o  sunse t  Sunday, i n  t h a t  p o r t i o n  of D i s t r i c t  20 from a  l i n e  ex- 

tending  t h r e e  n a u t i c a l  m i l e s  e a s t  magne t i ca l ly  from t h e  extreme e a s t e r l y  

end of Santa  C a t a l i n a  I s l a n d  southwes ter ly  and n o r t h e r l y  t o  a  l i n e  ex- 

tending  t h r e e  n a u t i c a l  mi l e s  southwest magnet ica l ly  from t h e  most s o u t h e r l y  

promontory of China P o i n t  and (2) a t  any t ime dur ing  t h e  per iod  commencing . 
on June 1st and ending on September 10 i n  each y e a r ,  i n  t h a t  p o r t i o n  of 

D i s t r i c t  20 from a  l i n e  extending t h r e e  n a u t i c a l  m i l e s  east magne t i ca l ly  

from t h e  extreme e a s t e r l y  end of Santa  C a t a l i n a  I s l a n d  s o u t h e r l y  t o  a 

l i n e  extending t h r e e  n a u t i c a l  m i l e s  s o u t h e a s t e r l y  magne t i ca l ly  from t h e  

United S t a t e s  government l i g h t  on t h e  s o u t h e a s t e r l y  end of Santa  C a t a l i n a  

I s l a n d .  

(b)  Subdiv is ion  (a) s h a l l  n o t  be  construed a s  r e s t r i c t i n g  t h e  ' r i g h t  t o  

u s e  t h e  wa te r s  t h e r e i n  s p e c i f i e d  f o r  anchorage of v e s s e l s  a t  any t ime.  

8780. A s  used i n  t h i s  chap te r ,  t h e  term " b a i t  ne t"  means a lampara o r  

round hau l  type  n e t  t h e  mesh of which i s  cons t ruc t ed  of twine n o t  exceed- 

i ng  Standard No. 9 medium c o t t o n  s e i n e  twine o r  s y n t h e t i c  twine of 

equ iva l en t  s i z e  o r  s t r e n g t h .  The n e t  s h a l l  n o t  have r i n g s  a long  t h e  l e a d  

l i n e  o r  any method of pu r s ing  t h e  bottoin of t h e  n e t .  

Bait n e t s  may be  used t o  t ake  f i s h  f o r  b a i t  i n  D i s t r i c t s  6 ,  7 ,  8,  9 ,  

10,  11, 12, 13, 15, 16, 17, 18, 19, 19A, 19B, 20A, 21, 118 and 118.5: 



I n  D i s t r i c t s  19A and 1 9 B  b a i t  n e t s  may be used only  t o  t ake  anchovies ,  

queenf i sh ,  wh i t e  c roake r s ,  and smelt  f o r  b a i t  on ly .  Such n e t s  may n o t  be 

used w i t h i n  750 f e e t  of S e a l  Beach P i e r  o r  Belmont P i e r .  

No o t h e r  spec i e s  of f i s h  may be taken  o r  possessed on any b o a t  c a r r y i n g  

a bait n e t  i n  D i s t r i c t  1 9 A .  



Length Frequency of Sard ines  Sampled 
from Jack  Mackerel Landings i n  1974 

Months when samples were taken 
Standard T o t a l  
l e n g t h ,  mm February May J u l y  August October November sampled 

185-189 - 1 - - 3 - 4 

Tota l s  26 128 207 5 3 7 4 49 537 



ADDENDUM 3 

Ca lcu la t ion  of Biomass Range of P a c i f i c  Sard ines  
t h a t  a r e  found Schooling wi th  Jack  Mackerel 

Number of Tons of Number of Tons Es t imat ion  of 
mackerel mackerel l o g s  r epo r t ed  Occurrence tons  of s a r d i n e s  

Month landings  landed rece ived  on l o g s  of s a r d i n e s  landed 

January 27 532.8 9 

February 30  744.4 0 

472.5  Trace (1)  

- - 

March 7 68.5 0 - - - 
A p r i l  

May 

June 

J u l y  

August 

29 .0  - 
685 .3  Trace (1)  

5 0 . 3  - 
1 , 7 3 2 . 0  Trace (3)  

15% (1)  

655.5  Trace (3 )  

T o t a l s  363 8 ,137.9  9 5 3 ,624 .6  2.879 

3 ,624.6  = .445 = f r a c t i o n  of tonnage landed f o r  which l o g s  were r ece ived .  
8 ,137 .9  

2.879 = 6.469 = es t ima te  of s a rd ines  landed assuming t h e r e  were some f o r  landings  wi thout  l o g s .  
.445 

6.469 = .000794 = es t ima te  of f r a c t i o n  of jack  mackerel ca t ch  through August 1974 t h a t  c o n s i s t s  of s a rd ines .  
8 ,137 .9  

6 6 
( . 7  x 10  ) ( .000794) = 555  tons  = es t ima te  of biomass of s a r d i n e s  found schooling wi th  .7 x 10  t ons  of jack  mackerel .  

6 (1 .5  x 10  ) (.000794) = 1.190 tons  = es t ima te  of biomass of s a r d i n e s  found schooling wi th  1 . 5  x l o 6  t ons  of jack  nackere:  




