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a s t l i n e  a t  a dep th  of 
60 mete r s .  In  e a r  &he major municipa 
o u t f a l l s ,  s t a t i  e more c l o s e l y  spaced .  

r u i s e s  were conducted.  
The b e n t h i c  g r a b  samples were  c o l l e c t e d  w i t h  t h e  

f l e d  0.1-sq meter  Van Veen g r a b  sampler s e l e c t e d  as be@ 
d u r i n g  t h e  P r o j e c t ' s  comparison of grab samplers  (Word 1' 1; 

Word 1977) .  Trawl samples  were  t aken  w i t h  a 7.6-meter 
(headrope l e n g t h ) ,  semiba l loon  o t t e r  t r a w l  b u i l t  f o r  t h e  
P r o j e c t  by W i l l i s  Netmakers, Morro Bay (Bascorn 1977; Word 
and Mearns, i n  p r e s s ) ;  t r a w l i n g  p rocedures  were t h o s e  recom- 
mended by Mearns and A l l e n  (1978). Water samples f o r  d i s -  
s o l v e d  oxygen d e t e r m i n a t i o n s  were c o l l e c t e d  w i t h  Van Dorn 
remote  sample rs ,  con t inuous  t empera tu re  measurements were  
made w i t h  a 135-meter bathythermograph, and w a t e r  c l a r i t y  
was measured w i t h  a S e c c h i  d i s k .  
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Two r e p l i c a t e  g r a b  samples  were  t aken  a t  a l l  s t a t i o n s ,  and 
t h e  sediment  t y p e ,  c o l o r ,  odor and dep th  of g rab  p e n e t r a t i o r  
were  no ted .  The samples  were s i e v e d  i n  t he  f i e l d  through ,s--.*L:::== - , ., - 

Y L  - \*,- ,"-. 
a s t a c k e d  s e t  of s c r e e n s  w i t h  s q u a r e  mesh sizes of 2.5 ,  1.0,. 

,- 7'- *?--3 
and 0.5  nan ( t h e  b i o l o g i c a l  data r e p o r t e d  h e r e  u t i l i z e d  o n l y  - -  , 

* - .  
- - L  . .̂ 

t h e  m a t e r i a l  c o l l e c t e d  cm t h e  2.5- and 1.0-mm s c r e e n s ) *  - - 7 -  - -A 

The organisms c o l l e c t e d  were s o r t e d  i n t o  e i g h t  groups  . . 
(mol luscs ,  a r t h r o p o d s ,  c r u s t a c e a n s ,  p o l y c h a e t e s ,  o p h i u r o i d  
d i s c s ,  oph iuro id  f ragments ,  other echinoderms, and miscel -  
l aneous  phy la )  and weighed by group. The o r g a n i s a s  i n  each 
group were then  i d e n t i f i e d  t o  t h e  lowest  p o s s i b l e  tsxonomic 
u n i t ,  and t h e  number of organisms i n  each u n i t  was r e c o r d e d .  
The r e s u l t i n g  d a t a  w e r e  ana lyzed  u s i n g  s e v e r a l  of t h e  sta- 
t i s t i c a l  measures of community s t r u c t u r e  i n  common u s e  a s  
w e l l  as t h e  I n f a u n a l  Troph ic  Index.  

One t r a w l  sample was t a k e n  a t  each of 53 s t a t i o n s .  The 
organisms c o l l e c t e d  i n  each sample were  i d e n t i f i e d ,  coun ted ,  
weighed, and e x t e r n a l l y  examined aboard s h i p .  A l l  f i s h  were  

%<f,2̂",' 
measured f o r  s t a n d a r d  board  l e n g t h ;  members of abundant spe- - 
c i e s  (more than  1 0  i n d i v i d u a l s )  were measured t o  t h e  n e a r e s t  
c e n t i m e t e r ,  and i n d i v i d u a l s  r e p r e s e n t i n g  l e s s  abundant spe- 
c i e s  were measured t o  t h e  n e a r e s t  m i l l i m e t e r .  The c a r a p a c e s  Â¥L 

of a l l  specimens of t h e  l a r g e r  decapods were a l s o  measured 
t o  t h e  n e a r e s t  m i l l i m e t e r ,  and t h e  sex and r e p r o d u c t i v e  con- 
d i t i o n  of each i n d i v i d u a l  w a s  no ted .  

Trawl-caught organisms showing s i g n s  of d i s e a s e ,  f>aFa- 
s i t i s m ,  o r  a b n o r m a l i t i e s  were  p rese rved  and r e t u r n e d  t o  t h e  
l a b o r a t o r y  f o r  f u r t h e r  examinat ion.  I n d i v i d u a l s  from se- 
l e c t e d  s p e c i e s  of f i s h  and I n v e r t e b r a t e s  were r a p i d l y  f roze* ,:---> - 
u s i n g  methods a p p r o p r i a t e  f o r  l a t e r  t r a c e  m e t a l  and c h l o r i -  
ftated hydrocarbon analyses (Word and Mearns, i n  p r e s s ) ;  t h e  



ire 1. Station locations, 60-meter control survey, 1977. 





hydrocarbons. 

- -5 - P l o t s  of t h e  r e s u l t s  of chemical ana lyses  of t h e  sed i -  
ment samples revea led  a wide range of background va lues  and 
obvious enhancements o r  depress ions  a t  s t a t i o n s  ad jacent  t o  
urban a r e a s ,  wastewater o u t f a l l s ,  and n a t u r a l  o i l  seeps.  
Resu l t s  from s i x  of t h e  a n a l y s e s ~ t h o s e  f o r  BOD, COD, copper 
and z inc  and t o t a l  DDT and PCS--are shown i n  F igu re  2. A s  - 

ie might expect ,  t h e r e  a r e  peaks i n  sediment concent ra t ions  
se subs tances  along t h e  Pa los  Verdes Peninsula ,  where 

e va lues  a r e  w e l l  above those  f o r  o t h e r  c o a s t a l  a r e a s  and 
, gut f  a l l  s i t e s .  

- Over 37,000 specimens and 710 s p e c i e s  of animals  were 
i n  t h e  71 b i o l o g i c a l  grab samples taken dur ing  t h i s  

General ly ,  t h e  fauna w e r e  dominated by polychaetes  
spec i e s ) ,  c rus taceans  (194 s p e c i e s ) ,  molluscs  (135 spe- 

es), and echinoderms (30 s p e c i e s ) .  'No sample was devoid 
macroscopic marine organisms, a l though t h e r e  were l a r g e  
i a t i o n s  i n  abundances of i n d i v i d u a l  s p e c i e s  o f f  both 
an and r u r a l  a r eas .  In Figures  3 and 4 ,  the  c o a s t a l  

ends i n  i n fauna l  c h a r a c t e r i s t i c s  a re  c l e a r l y  v i s i b l e ,  as  
e f f e c t s  of t h e  l a r g e  o u t f a l l s .  

The 53 t r awl  samples taken i n  t h i s  survey cmtaAottd 
23,500 specimens of v e r t e b r a t e s  ( r ep re sen t ing  64 gpe- 
and 22 f a m i l i e s  of sharks ,  r ays ,  and "bony fishes) and 

r l y  20,400 specimens of i n v e r t e b r a t e s  ( r ep re sen t ing  
spec i e s ) .  Catches were dominated by r o c k f i s h  (Sebastes 
s,  19 s p e c i e s )  and both id  and p leuronec t id  f l a t f i s h  
Pecies  i n  each fami ly) .  Among the i n v e r t e b r a t e s  taken 

re 57 spec i e s  of c rus taceans  ( inc lud ing  crabs  and shrimp), 
spec ies  of mollusqs ( inc luding  octopus, squid, b iva lves ,  

- .  = 
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There was cons iderable  alongshore v a r i a t i o n  i n  t r awl  
a t c h  s t a t i s t i c s  (Figure 5 ) ,  and p a t t e r n s  r e f l e c t i n g  t h e  

_.t- - - - r e sence  of urban a r e a s ,  o u t f a l l s ,  o r  o i l  seeps  are no t  ob- > *  

ious as they a r e  i n  the infauna  d a t a .  Small and l a r g e  
atches ( i n  terms of numbers o f  spec i e s  a s  w e l l  as abundance) 

r e  taken  of f  both r u r a l  and urban areas .  However, t h e  1 ;;?$J: ->--z 
annon Weaver Index showed a p a t t e r n  of i n c r e a s e  i n  f i s h  4 ,  Â¥Â¥tIse - -  ' . - - - < ' > -a,*? \ -  * 

i v e r s i t y  wi th  inc reas ing  d i s t a n c e  t o  t h e  south:  Values 
anged from about 1 .3  near  Po in t  Conception t o  1 . 8  t o  2'1 

f San Diego. Some of t h i s  v a r i a t i o n  may be due t o  the J 

r g e r  number of newly r e c r u i t e d  f i s h  taken i n  t h e  no r th  ----Ã‡*Â¥ S-+F"A"-gIl 
eas of the  coas t .  - -  6 - 

The alongshore d i s t r i b u t i o n s  of s e v e r a l  trawl-caught 
ecies provide soae  i n s i g h t  iato t h e  causes of o v e r a l l  

a t i o n  i n  t rawl  s t a t i s t i c s  (Figure 6 ) .  For example, 
r s o l e  (Mi-arostomua p a c i f h )  were most abundant a t  

1 discharge s i t e s  whi le  otherwise occurr ing  i n  low + -.a 

ies. P a c i f i c  sanddabs had a  much d i f f e r e n t  a longshore 
t r i b u t i o n ,  occurr ing i n  lower abundances o f f  Pa los  Verdes 

i n  Santa Monica Bay than  t o  t h e  west o r  t h e  south.  
p e t a i l  rock f i sh  were most abundant a t  s t a t i o n s  along t h e  
a Barbara coas t  (p r imar i ly  because of t he  l a r g e  numbers 

r ecen t  r e c r u i t s  present  a t  these  s t a t i o n s )  and decreased 
d e n s i t y  t o  t h e  south.  F i n a l l y ,  yellowchin s c u l p i n  ap- 

49 







. Total 
- .,7, 

. .- y-:'Â¥c,Â¥"+:&y , . . , - No. of species 
, ̂ Siftŝ B :̂̂ 3̂'i,<:?̂ ...:: 
,̂~p,-!~~;gj?,--,;~,=~-.,,-.,; . A . . ,. . - . .~~thropaels . MQ. of tnetividvate 

; .. . .  . . P, . . .- ,. - . . . - . . . . .  
a. . , 

. , No. of species 
Nfl. af individuate 

Control Values 

95% No. of 
C f  stattons 

Control 
Stations 

7.6-83.7 
1.8-3.8 ' 

260-1,017 
17.7W.25,eOO 
392-926 

0-1.150 
<OJÃ̂ l-0.0 
<O.OQ2=.04 
0.56-1.7 
0.1 -1.4 
6.5-43 
2.8-31 
t 'a-35 
2.7-1 2 
9.8-82 

40-1 24 
229-654 

8-34 
19-1 24 

9-19 
24-83 

2-9 
9465 

13-68 
62-36? 

2-1 2 
7-1 10 

83.1-88.3 
2.19-3.98 

2-1 6 
3.6-1 0.1 
2.8-1 1.2 

Range of Vatues 

At1 
Stations 

*'*Wft*nv~n ~Vumter of species required to account for 60% of the individuals in a sample. 
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A s  i n  previous s t u d i e s ,  we found Dover sole bear ing  s k i n  
tumors a l l  a long t h e  coas t .  The disease is found p r i m a r i l y  - 

i n  t h e  young of the  year  ( f i s h  less than 120 mm long);  i n  
*. .> - 

t h i s  survey, i t  was seen i n  Dover s o l e  from a l l  r eg ions ,  ex-- 
c e p t  t h e  a r e a  between Laguna Beach and Point  Lorna, where ",T,@ -- x 

ca tches  contained few young f i s h .  Prevalences of f i s h  w i t h  > =YL;: 

tumors ranged from 1 . 7  percent  of f  Po in t  Loma t o  6.7 pe rcen t  
of f  Newport Beach (Table 3 ) ;  t h e  prevalence i n  t h e  c o n t r o l  
reg ion  between Po in t  Conception and Po in t  Dume was 








