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ABSTRACT 

Pac i f ic  herring,  Clupea harengus, landings were sampled during 
t he  1976 season i n  San Francisco, Tomales and Outer Bodega bays. 
Fish  were sampled according t o  t h e  type of gear used t o  catch 
them - - roundhaul ne t s  (purse seines and lamparas), beach seines,  
and g i l l n e t s .  

Analysis of t he  da ta  indicated t h a t  g i l l n e t s  caught l a r g e r  
f i s h  and caught more females than did roundhaul ne t s .  I n  San 
Francisco Bay, female herr ing caught by g i l l n e t s  had a mean 
body length of 208 mm (8.2 inches) compared t o  179 mm (7.0 inches) 
f o r  roundhaul ne t s .  The sex r a t i o  was 7% females by g i l l n e t s  
t o  5% f o r  roundhaulnets .  The l a rge r  s i z e  and l a rge r  number of 
females caught by g i l l n e t s  resu l ted  i n  a much higher r i p e  roe re-  
covery - - an average of 17.2% compared t o  9.% f o r  roundhaul 
ne t s  by weight of a l l  samples. 

Although no d e f i n i t e  comparisons of s i z e  and sex r a t i o  of f i s h  
caught by d i f f e r en t  types of gear could be made i n  Tomales Bay 
and Outer Bodega Bay (because of i n su f f i c i en t  sampling), herr ing 
i n  g i l l n e t  samples were comparable t o  those of San Francisco Bay 
i n  t he  two measured characters .  
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Marine Resources Region personnel conducted sampling of Pacif ic  

herring, Clupea harengus, landings from January 13 t o  March 10, 1976. 

Fish were sampled a t  San Francisco, Tomales, and Outer Bodega bays. 

An e f fo r t  was made t o  obtain 25 f i sh  from each vessel sampled. A t o t a l  

of 16, 7, and 2 samples were obtained from San Francisco, Tomales, and 

Outer Bodega bays respectively. Fish from each sample were measured i n  

millimeters from the t i p  of the snout t o  the  point where the caudal f i n  

begins (body length), sexed, and r ipe  gonads (roe) '  from females were re- 

moved and weighed. Fish were weighed individually and these weights 

were totaled t o  give a weight for  the sample. This figure was used t o  

determine percent-roe recovery. Included i n  the 25-fish sample was a 

1,000-gm (2.2 l b )  sample of f i sh  from which o to l i ths  were remoGed fo r  

aging. Samples were obtained from roundhaul net (purse seine and lampara), 

beach seine, and g i l l n e t  vessels. 

rnSULTS 

San Francisco Bw 

Roundhaul Net Samples 

Male herring averaged 183 mm (7.2 inches) and ranged from 142 t o  

240 mm (5.6 t o  9.4 inches)  a able 1 ) .  Female herring averaged 179 mm 
' 

(7.0 inches) and ranged from 142 t o  230 mm (5.6 t o  9.1 inches). Fe- 

males averaged 55% by number. Number of f i sh  per l b  averaged 5.36 

and ranged from 3.2 t o  7.1 per lb.  Ripe roe recovery averaged 9.% 

by weight and ranged from 5.7 t o  14.6% 

Gillnet Samples 

Male herring averaged 210 rnm (8.3 inches) and ranged from 196 t o  



TABLE 1. Pac i f i c  Herring Sampling i n  San Francisco Bay, 1976 - Roundhaul Net Vessels 

Mean Size  Size  Range Mean S i ze  S ize  Range Percent Number of Percent Ripe Roe 
d d ? ? 9 f i sh/pound Recovery 

Month - D a y  (mm> (m> (m> ( m )  (both sexes) (by weight) 
- - - - - -- - 

January 26 159 146-190 164 148- 172 40 7.04 5 7 

January 26 200 154-222 190 148-224 64 4.53 11.5 

January 27 185 . 160-202 170 158-212 48 3.20 10.0 

January 27 211 192-222 200 164-228 60 3.73 9.8 

February 2 166 142-206 168 142-220 44 6.45 6.6 

February 4 175 161-214 185 164-213 5 2 5937 9.7 

February 26 215 196- 2 40 202 180-230 72 4.68 14.6 

February 26 175 156-216 169 144- 186 48 6.17 7.5 

March 10 162 146-180 165 142-190 68 7.10 13.0 

Me an 183 179 55 5 36 9.8 

Size  Range 142-240 142-230 



227 mm (7.7 t o  8.8 inches)  a able 2) .  Females averaged 208 mm (8.2 inches) 

and ranged f'rom 182 t o  234 mm (7.2 t o  9.2 inches). Females averaged 7% 

'by number and ranged from 2.86 t o  3.23 per lb .  Number of f i sh  per l b  

averaged 3.13. Ripe roe recovery averaged 17.2% by weight and ranged 

from 12.2 t o  20.4%. 

Tomales Bay 

Lampara and Beach Seine Samples 

In  t h i s  bw, male herring averaged 184 mm (7.2 inches) and ranged 

from 153 t o  220 mm (6.0 t o  8.7 inches)  a able 3). Females averaged 189 mm 

(7.4 inches) and ranged from 152 t o  233 mm (6.0 t o  9.2 inches). Females 

averaged 4% by number. Number of f i sh  per l b  averaged 5.0 and ranged 

from 4.1 t o  6.2 per l b .  Ripe roe recovery averaged 4.% by weight and 

ranged from a low of 0.0 t o  a high of 9.8%. The lows of January 1 4  were 

due primarily t o  the catching of spawned-out and immature f i sh .  

Gillnet Samples 

Male herring averaged 217 mm (8.5 inches) and ranged from 206 t o  

232 mm (8.1 t o  9.1 inches)  a able 4).  Females averaged 206 mm (8.1 inches) 

with a range of' 188 t o  232 mm (7.4 t o  9.1 inches). Females averaged 6% by 

number. Number of f i s h  per l b  averaged 3.3 with a range of 3.0 t o  3.5 

per l b .  Ripe roe recovery fo r  one sample was 12.8%. 

Outer Bodega Bay 

No roundhaul samples were obtained. Two gill.net samples were collected. 

Male herring averaged 222 mm (8.7 inches) and ranged from 208 t o  246 mm 

(8.2 t o  9.7 inches)  a able 5).  Females averaged 212 mm (8.3 inches) and 

ranged from 198 t o  224 mm (7.8 t o  8.8 inches). Females averaged 6% by 

number. Number of f i sh  per l b  averaged 3.1 with a range of 2.9 to .3 .3  per 

per lb .  Ripe roe recovery averaged 14.6% by weight. 



TABLE 2. Pacif ic  Herring Sampling i n  San Francisco Bay, 1976 - Gil lne t  Vessels 

Mean Size Size Range Mean S ize  S ize  Range Percent Number of Percent Ripe Roe 
cf cf 0 ? ? f i sh/pound Recovery 

Month - Day (ma) ( m )  ( m )  (mm) (both sexes) ( by weight) 

January 29 

February 2 

February 4 

February 27 

March 5 

March 9 

March 9 

Me an 210 208 

Size Range 196-227 182-234 





TABU 4. Pacif ic  Herring Sampling i n  Tomales Bay, 1976 - Gil lne t  Vessels 

Mean Size  Size Range Mean S ize  S ize  Range Percent Number of Percent Ripe Roe 
cf cf 9 0 9 f ishlpound Recovery 

Month - D a y  (mm) (mm) (mm) (mm) (both sexes) (by weight) 
-- - - --- 

January 6 219 209-232 198 188-212 50 3 53 not determined 

January 14 215 206-220 214 192-232 76 2.98 12.8 

Mean 217 206 

Size Range 206-232 188-232 

TABU 5. Pacif ic  Herring Sampling i n  Outer Bodega Bay, 1976 - Gil lne t  Vessels 

Mean Size Size Range Mean S ize  S ize  Range Percent Number of Percent Ripe Roe I 

cf d 9 0 0 f ish/pound Recovery cn 
Month - Day (mm) (4 (mm) (mm) (both sexes) (by weight) I 

January 14  222 208-246 211 202-220 44 3.31 11.7 

February 24 222 218-238 212 198-224 79 2. 90 17.5 

Mean 222 

Size Range 208- 246 198-224 



DISCUSS ION 

I n  comparison with roundhaul ne t  catches, g i l l n e t  catches i n  San 

Franeisco B ~ J  were composed of l a rge r  and older  f i s h  - - approximately 

two f i s h  l e s s  per  l b .  According t o  Sp ra t t  (I-976), t h e  dominant age 

groups i n  roundhaul ne t  landings were 2 and 3. Also, roundhaul ne t  

catches averaged 5% females while those of g i l l n e t s  averaged 7%. The 

l a r g e r  s i z e  and l a rge r  number of females i n  t he  giLl.net f i she ry  were the 

chief  contributors t o  t h e  wide d i f f e r ences . i n  percentage of r i p e  roe re-  

covery. Gi l lne t  samples averaged 17.2% and roundhaul ne t  (purse se ine  

and lampara) samples averaged 9.8% r i p e  roe  recovery by weight. 

Although only a few samples of f i s h  from each type of f i sh ing  gear 

were obtained at  Tomales Bay, t h e  da t a  suggests t h a t  t h e  pa t t e rn  i s  sim- 

i l a r  t o  t h a t  of San Francisco Bay, with g i l l n e t s  being more s i z e  selec- 

t i v e .  Sampling on January 14  revealed v i r t u a l l y  no r i p e  females from 

.beach se ine  catches, whereas t h e  gi l l .net  sample showed a r i p e  roe  re-  

. covery of 12.8%. 

No roundhaul samples were obtained at  Outer Bodega Bay, but two 

g i l l n e t s  sampled revealed t h e  f i s h  t o  be as  l a rge  o r  l a r g e r  than those 

of Tomales and San Francisco bays f o r  t he  same type of gear. The fe-  

male r a t i o  and t h e  percent of r i p e , r o e  recovery were a l s o  comparable. 
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