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ABSTRACT 

Par tyboats  were sampled dur ing  t h e  months of May through 
October 1972-1974 t o  c o l l e c t  l eng th  frequency d a t a  f o r  Cali- 
f o r n i a  barracuda,  Sphyraena argentea; P a c i f i c  b o n i t o ,  Sardu 
chi t iensis;  whi t e  seabass ,  Cynoscion nobiZis; and y e l l o w t a i l ,  
SertoZa dorsalis. Age-length keys were a p p l i e d  t o  t h e  d a t a  
t o  e s t ima te  t he  age composition of each s p e c i e s  and an a n a l y s i s  
of va r i ance  w a s  performed on t h e  r e s u l t s .  R a t i o  e s t ima te s  were 
a l s o  computed t o  examine t h e  v a r i a t i o n  due t o  month and p o r t  
complex. The p r o j e c t  provided background d a t a  f o r  c u r r e n t  
s tock  assessments  of t h e s e  s p e c i e s ,  
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INTRODUCTION 

The c a l i f o r n i a  Department of  F i s h  and Game has  been c o l l e c t i n g  and 

ulating par tyboa t  c a t c h  l o g s  i n  an e f f o r t  t o  e s t i m a t e  t h e  t o t a l  y e a r l y  

atch of  t h i s  segment of t h e  marine s p o r t f i s h e r y  s i n c e  1935 (Young, 1969).  

mile t h i s  e f f o r t  y i e lded  S i g n i f i c a n t  in format ion  on s p e c i e s  and numbers 

caught, i t  has shed l i t t l e  in format ion  on s i z e  and age composition of 

Age composition of a  r e sou rce  can b e  an  important  c r i t e r i o n  fo r  

management of spec i e s .  The Department, i n  an e f f o r t  t o  e s t a b l i s h  

1: the age composition of p r o j e c t  s p e c i e s  w i t h  some degree of r e l i a b i l i t y ,  

i n i t i a t e d  a  pa r tyboa t  sampling program dur ing  t h e  s p r i n g  of 1972. ~ t s  

basic  o b j e c t i v e  was t o  e s t i m a t e  t h e  age composition of t h e  C a l i f o r n i a  

par tyboat  ca t ch  of C a l i f o r n i a  bar racuda ,  Sphyraem argentea; P a c i f i c  

bonito,  Sardu ch i l iens is  ; whi t e  s eabass ,  Qnoscion n o h i ~ i s  ; and 

ye l lowta i l ,  Serio la  dorsalis.  

METHOD 

The i n v e s t i g a t i o n  i n i t i a l l y  adopted a  s t r a t i f i e d  random sampling 

plan wi th  p o r t  complex chosen a s  t h e  primary sampling u n i t  and month 

as  t h e  second s t a g e  u n i t .  P o r t  complexes were c l a s s i f i e d  according t o  

t he  system used by t h e  par tyboat  l o g  program. Only t h e  months of May 

through October were sampled. 

P o r t  Complex P o r t s  

A San Diego, M i s s  i o n  Bay 
B Oceans i d e ,  Dana Harbor 
C Huntington Beach, Newport-Balboa 
D S e a l  Beach, Long Beach-San Pedro 
E Redondo Beach t o  Pa rad i se  Cove 



Manpower l i m i t a t i o n s  d i d  n o t  permit  t h e  i n c l u s i o n  of l a n d h g s  lo-  

ca t ed  between P o r t  Hueneme and Santa Barbara where samples of p r o j e c t  

s p e c i e s  were o f t e n  small o r  non-exis tent .  General ly  only one s q l e r  

w a s  a v a i l a b l e  on a  fu l l - t ime  b a s i s  dur ing  t h e  3 seasons f o r  which d a t a  

were c o l l e c t e d .  A t o t a l  of 221 pa r tyboa t  . t r i p s  was sampled during t h e  

course  of t h i s  program (Table 1 ) .  

The sampling e f f o r t  a t  each p o r t  complex was a l l o c a t e d  according 

t o  t h e  average p ropor t ion  of t h e  t o t a l  southern  C a l i f o r n i a  bar racuda  

c a t c h  made a t  each p o r t  complex dur ing  t h e  7 yea r  pe r iod  1963-1970. 

Once t h e  number of sample days r equ i r ed  p e r  month a t  each p o r t  complex 

had been determined,  a c t u a l  sampling days were s e l e c t e d  a t  random but  

o f t e n  were governed by t h e  p h y s i c a l  l i m i t a t i o n s  imposed by a v a i l a b l e  

manpower. Weekdays only were sampled dun, t o  manpower r e s t r i c t i o n s  and 

the u n a v a i l a b i l i t y  of space  aboard pa r tyboa t s  dur ing  busy summer week- 

ends. 

&l f i she s  were measured i n  m i l l i m e t e r s  t o t a l  l e n g t h  (white  seabass, 

barracuda)  o r  f o r k  l e n g t h  ( y e l l o w t a i l ,  boni to)  and an age-length key was 

app l i ed  t o  the d a t a  t o  o b t a i n  a  monthly age composition f o r  each s p e c i e s  

' a t  each p o r t  complex. 

Ca lcu la t ing  t h e  Est imates  

The i n i t i a l  p r o j e c t  goal. was t o  e s t i x ~ a t e  t h e  monthly age composi- 

t i o n  and va r i ances  f o r  each age c l a s s  a t  each p o r t  complex. However, 
\ 

i t  became apparent  t h a t  due t o  ttle sma l l  nunlber of samples p e r  s t r a tum 

an  a l t e r n a t e  approach of a n a l y s i s  needed t o  be s e l e c t e d .  The combined 

r a t i o  e s t i m a t e  (Cochran, 1963) w a s  chosen. 

Sampling u n i t :  pa r tyboa t  t r i p  

Stratum: number of pa r tyboa t  t r i p s  p e r  month p e r  p o r t  complex 
e 



L~ 1. Number o f  P a r t y b o a t  T r i p s  Sampled p e r  Month a t  Each 
complex, 1972 Through 1974. 

1 9  7 2 

T o t a l  no.  q. S e p t .  Oc t .  sampled 

0 1 4 3 1 0 9 
0 1 4 6 4 2 1 7  
0 1 2 1. 0 1 5 
0 0 2 . 6 3 1 1 2  
0 0 4 3 1 0 8 

0 3 1 6  19 9 4 5 1  - 

P o r t  T o t a l  no. 
complex May June  J u l y  Aug. S e p t .  Oct .  sampled .- 

P o r t  T o t a l  no. 
complex May J u n e  J u l y  Aug. S e p t .  O c t .  sampled 

Port 



Months: k = 1, 2, . . , 6 

P o r t  complex: h = 1, 2 ,  . . . 5 
N ~ :  p a r t y b o a t  t r i p s  p e r  f& 

N: t o t a l  p a r t y b o a t  t r i p s  pe r  s ez son  

3 4 

nhh: sample of  p a r t y b o a t  t r i p s  p e r  hh, nbh = 0 ,  nhh = 8 

n = t o t a l  samples p e r  season 

I 
I For each species of f i s h e s :  

gahhi: the number of age a fish p e r  s a m p l e  i, i = 1, 2, . . . , nkk 

L 

XhL: 
t o t a l  number of fish p e r  sample i and a YohE = X r i ~  

0 

: cofi in 'ed r a t i o  estimate 

where = average catch of  age a f i sh  p e r  par tyboa t  t r i p  ask - 
X s k  = average catch p e r  pz r tyboa t  t r i p  

R = l? the r a t i o  e s t i m a t e  Cpercentage estimate) 
C cr, C 

a g e  a 

The v a r i a n c e  of t h e  e s t i m a t e  is de f ined  as:  

I 

f o r  each I 



: Nhh %Ljahh Rg = ; p o r t  complex 

RESULTS 

Barracuda 

From 1957 t o  1970, s p o r t f i s h i n g  r e g u l a t i o n s  pe rmi t t ed  two barracuda 

under 71.1 cm (28 inches )  i n  t h e  d a i l y  bag l i m i t .  However, s i n c e  1971, 

s p o r t f i s h i n g  r e g u l a t i o n s  have p r o h i b i t e d  t h e  posses s ion  of any 

barracuda l e s s  t han  71.1 cm (28  i n c h e s )  t o t a l  l e n g t h .  A s  a r e s u l t  

t h e r e  was a dramat ic  decrease  i n  t h e  r e p o r t e d  annual  p a r t y b o a t  

ca tch  of t h i s  spec i e s  (from 374,000 i n  1970 t o  l e s s  t h a n  51,000 i n  

1971). 

The results of ou r  sampling e f f o r t s  r e f l e c t  t h e  h igh  number of sub- 

I.ega1 f i s h  be ing  captured  and r e l e a s e d  by t h i s  segment of t h e  s p o r t f i s h e r y  

(Figure 1 ) .  Samples c o l l e c t e d  i n  1972 r evea l ed  t h a t  88% of t h e  bar racuda  
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973  over 86% caught were sub- lega l  i n  s i z e  wh i l e  i n  1974 t h e  f i g u r e  dropped 

to approximately 74%. me majo r i ty  of f i s h  hooked (80-95%) were 2 

5 years  of age  [Tables 2-41, Ages w e r e  ass igned  from an age-length 

by developed from d a t a  c o l l e c t e d  by Pinkas (19661, R e  commercial 

$ catch a s  w e l l  as the " lega l"  f i s h  r epo r t ed  by the pa r tyboa t  f l e e t  con- 

b 
i ~ i s t s  of 5-7 y e a r  o l d  fishwith few exceeding 7  y e a r s  of age, 

~t appears  that i n  t h e  y e a r s  immediately preceding  t k  1971 season ,  

the partyboat  f i s h e r y  depended,heavi ly on sub-legal, imnature f i s h .  It 

i s  t h e  ~ e p a r t m e n t ' s  conten t ion  t h a t  t h e  previous  allowance o f  f i s h  s h o r t e r  

than 7 1 . 1  cm (28 inches)  i n  d a i l y  bag l i m i t s  con t r ibu ted  t o  a  d e p l e t i n g  

spawning s tock  and, consequent ly,  reduced r ec ru i tmen t .  With s t r i c t  en- 

forcement of t h e  71.1-cm (28-inch) minimum l e n g t h  requirement  now i n  e f f e c t  

the f i s h e r y  should have an oppor tun i ty  t o  r e h a b i l i t a t e  i t s e l f .  

P a c i f i c  b o n i t o  

Bonito are considered one of  the most important  s p e c i e s  t o  the 

southern C a l i f o r n i a  pa r tyboa t  f i s h e r y ,  During t h e  3 seasons  d a t a  were 

co l l ec t ed ,  b o n i t o  ranked t h i r d  i n  t o t a l  number lsnded f o r  each  

year.  However, t h e  b o n i t o  c a t c h  experienced a  sharp d e c l i n e  in 1975, 

and i t s  t o t a l  was t h e  lowest  recorded by pa r tyboa t  l o g s  i n  t h e  l a s t  20 yea r s .  

The y e a r l y  pa r tyboa t  c a t c h  f o r  t h e  p a s t  5  seasons  i n  southern  

Ca l i fo rn i a  has  been w e l l  below t h e  average annual  c a t c h  f o r  1957 through 

1970. 

P r e s e n t l y ,  t h e  only  r e g u l a t i o n  governing the t a k e  of b o n i t o  by 

s p o r t  a n g l e r s  is a  l i m i t  of 10 f i s h  i n  posses s ion  pe r  day, 

' The sou the rn  C a l i f o r n i a  par tyboat  f i s h e r y  e s s e n t i a l l y  e x p l o i t s  f i s h  

l e s s  than  3 yea r s  of age CTables 5-71. Sampling d a t a  showed t h a t  99% 
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Age class I 11 111 IV v VI VII VIII 

May 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
June 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
J u l y  ' 0 .1  14.5 29.8 33.1 15.5 6 . 1  0 .7  0.0 
Aug. 2.9 17.4 32.0 34.5 11.5 1.7 0.0 0 .0  
S e p t  0.0 0 .0  0.0 0.0 0.0 0.0 0.0 0.0 
Oct. 0 .0  100.0 0.0 0.0 0.0 0.0 0.0 0 .0  

&e c l a s s  I I I I1 I I V  V  V I  V I I  ..-- V I I I  

May 1.0 30.6 35.9 21,7 6.8 4.0 0.0 0.0 
June 0.0 15.5 28.7 33.0 16.5 5.9 0.4 0.0 
J u l y  0 .5  9.4 29.8 37.1 18 .3  5.0 0.0 0.0 
Aug . 0.2 11.. 7 17.5 35.5 25.6 8 .1  1 . 4  0.0 
S e p t  . 0.0  73.1 8.9 18.0 0.0 0.0 0.0 0.0 
Oct. 0 .0  9.9 34.2 37.9 14.3 - 3 . 1  0.6 0.0 - 

Age c l a s s  I I1 111 I V  V  V I  V I I  V T I I  -.- 

May 0.0 10.6 31.2 35.3 16.6 6.2 0.0 0,O 
June 0 . 3  2.2 14.2 33.2 33.4 14 .8  2.0 0.0 
J u l y  0 .1  15.2 20.5 31.3 22.0 8.6 3_,2 1.0 
Aug . 8.9 3 9 . 4  20.9 17.9 9 . 7  3 .2 0.0 0.0 
Sep t  ,, 16.8 2 ~ .  2 21.5 25.1 12.5 2.9 0.0 0.0 
Oct . 49.3 37.9 1.1 4.6 3.6 3.6 0.0 0.13 
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ABLE 5. Composition of Southern California Partyboat 
Catch of Pacific Bonito by Year-Class, 1972 
Through 19 74. 

19 7 2 

year class 1970 1971 19 7 2 

Year-class 
estimate ( X I  1.3 20 .'5 77.5 
Variance of the 
estinate (%) 0.1 164.0 172.0 
Std. error of 
the estimate (%) 0.4 12.8 13.1 

Year class 19 70 1971 19 7 2 I973 - 
Year-class 
estimate (%) 0.0 1.0 98.8 0.1 
Variance of the 
estimate (%) 0.0 0.1 0.2 0.0 
Std. error of 
the estimate (%) 0.0 0.4 0.5 0.0 

I Year class 1990 19 7 1. 19 7 2 1973 1974 
I - 

Y ear-class 
estimate (%) 0.1 4.1 43.3 16.1 36.1 
Variance of the 
estimate (%) 0.0 2.5 129.6 18.6 216.5 
Std. error of 
the estimate (%) 0.1 1.6 11.. 4 4.3 14.7 
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T%6L 9.c 5"7-[ 6'z 0'0 '1130 

O'OL 8'2 6987; E'Z 0'0 nrrcias 
TST IS9P I'LB I'F Z'Z ' 2ny 
0'0 9'3Z S"P9 T'L 0"O [~'f 
0'0 0" 0 0'08 0'0 0 ' OZ aiinp 
0'0 S'ZT O'SL S'ZS 0'0 6~~4 
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ABLE 7.  Year -c lass  Composit ion (%) of P a c i f i c  B o n i t o  
P o r t  Complex, 1972 Through 1974. 

1972 " 

19 70 1 9 7 1  1972 

0.4 63.5  36 .1  
0.5 62.8 36.7 
3.3 27.S 68.9 
2 .4  94.0 3 .6  
0 .0  58 .2  . 41.8 

1973 

Year c l a s s  1970 19 7 1 197 2 19 7 3 

Year c l a s s '  1970 1971  1972 1-973 1974 
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LENGTH (cm) 

LENGTH (cm) 

FIGURE 2 .  Length f r e q u e n c i e s  of Pacific b o n i t o ,  Sarda: ch?:Ziensis, from 
s o u t h e r n  Ca l i fo rn ia  p a r t y b o a t s  f o r  1 9 7 2  rhrougll  1 9 7 4 .  
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Age class I I I 111 I V  V VI V I I  VIII 

, Age composition 
estimate (%) 8.7 50.0 34.7 2.8 1 . 3  1.1 1.5  0.0 
Variance o f  the 
estimate (2)  4 8 . 1  29.2 12.5 1 . 7  0.1 0.3 2.9 0.0 
S t d .  error  o f  
t h e  estimate (%) 6.9 5 .4  3.5 - 1.3 3.5 5.8 1 .7  0.0 
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10. Age conposition (%I of Yellowtail by Port Complex, 1973 
and 1974. 

1973 

5.1  11.7 14.2 1.3 0.4 
39.2 33.9 20.6 5.6 0.8 - - - - - 
5.4 41.7 43.8 7.9 1.1 - 

- - - 
, - - - - - - 

Year class I 11 I11 IV VI V I I  V I h L  v 
A 8.'8 49.2 35.1 2.8 1.4 1.1 1.6 
B 1.5 62.3 31.8 3.0 - 1.4 - 
C - - - - 
D 

- - - - - - - - 
E 

- - - - - - - 
loo. 0 - - - - - 
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FIGURE 4 .  Length f r e q u e n c i e s  o f  white s e a b a s s ,  Cynoscion nobit is ,  
from s o u t h e r n  C a l i f o r n i a  p a r t y b o a t s  f o r  1 9 7 2  through 1974.  
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