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ABSTRACT 

Permanent s u b t i d a l  s t a t i o n s  6,  11 and 16  were surveyed. Appre- 
c i a b l e  i nc reases  i n  d e n s i t i e s  of one s p e c i e s  o f  brown a l g a e  and 
f i v e  s p e c i e s  of macro inver tebra tes  were noted a t  s t a t i o n  6. 

Winter surveys of random and permanent i n t e r t i d a l  s t a t i o n s  were 
completed. There was l i t t l e  o r  no change i n  b lack  and red  
abalone,  HaZiot i s  c r ache rod i i  and H. rufescens ,  d e n s i t i e s  a t  t h e  
va r ious  random s tudy  a reas .  There was a n o t i c e a b l e  i n c r e a s e  i n  
b l ack  abalone numbers a t  permanent s t a t i o n  2A loca t ed  i n  North 
Diablo Cove. Three new permanent s t a t i o n s  were e s t ab l shed  and 
counts  of abalone completed. 

Approximately 100 s e a  o t t e r s ,  Enhydra Zut .~ is ,  have moved from 
t h e  Po in t  Buchon a r e a  t o  t h e  a r e a  around Pecho Rock. 

We f i s h e d  a t  1 3  random s t a t i o n s  i n  Diab1.0 Cove and f i v e  s t a t i o n s  
i n  North Cove and North Control  t o  determine t h e  ca t ch  r a t e  of 
common s p o r t  f i s h e s .  

A good percentage of t h e  1975 b u l l  ke lp ,  Nereocys t i s  Zuetkeana, 
popula t ion  weathered t h e  win te r  storms. We c a l c u l a t e d  an  approxi- 
mate 18% over-wintering s u r v i v a l  r a t e .  

Dai ly observa t ions  of foam i n  Diablo Cove cont inued;  l a r g e  amounts 
of piled-up foam have been observed dur ing  low t i d e s  i n  t h e  South 
Diablo i n t e r t i d a l  dur ing  per iods  of nor thwes ter ly  winds. On a 
recent  reconnaissance d i v e  i n  In t ake  Cove, f i s h  numbers appeared 
t o  be  on t h e  inc rease  and v i s i b i l i t y  appeared t o  be  improving. 

'1 Marine Resources, Adminis t ra t ive  Report No. 76-10, - 
August 1976. 

a Operat ions Research Branch, 2201 Garden Rd., Monterey, 

CA. 93940.  



lNTRODUCTION 

It should be  noted t h a t  our  quar ter ly  report8 a re  interim repor t8  und 

u s u a l l y  do n o t  conta in  completely analyzed da t a .  Yearly ana lyses  of d a t a  

and d a t a  comparisons a r e  presented i n  our  annual r epo r t s .  

Most of our  f i e l d  t ime dur ing  t h i s  q u a r t e r  was devoted t o  completing 

win ter  surveys of t h e  random and permanent i n t e r t i d a l  s t a t i o n s .  The p r o j e c t  

boat "Sebastes" underwent annual overhaul  t h a t  included i n s t a l l a t i o n  of new 

s t a i n l e s s  s t e e l  f u e l  tanks,  and r e p a i r  of t h e  h u l l  damaged by encounters  

wi th  t h e  dredge i n  In t ake  Cove. 

Our f i e l d  work a l s o  included d a i l y  recorded observa t ions  of  t h e  foam 

i n  Diablo Cove c rea t ed  by t h e  d ischarge ,  r e l o c a t i n g  and surveying of 

permanent s u b t i d a l  s t a t i o n s ,  and s p o r t f i s h  catch-per-uni t -of-effor t  s t u d i e s .  

OPERATIONS 

Permanent Sub t ida l  S t a t i o n  Surveys 

Methods 

The permanent s u b t i d a l  s t a t i o n s  continued t o  r e q u i r e  ex t ens ive  mainte- 

nance. S t a t i o n s  6 ,  7,  9 ,  11, and 12 l o s t  t h e i r  surEace buoys dur ing  w i n t e r  

storms; t hus  f a r  we have r e loca t ed  and rebuoyed s t a t i o n s  6 ,  7 ,  9,  and 11 

(Figure 1 ) .  

Resul t s  

Winter surveys were completed f o r  s t a t i o n s  6 ,  11, and 16. A t  s t a t i o n  6 

t h e r e  was a  marked inc rease  i n  t h e  d e n s i t y  of Pterygophora c a l i f b m i c a ,  

Pisaster  giganteus, Parastichopus paruimensis, Farastichopus eaZi fo-~zica,  

Dendrodoris fulva, and Mitra idae.  The swe l l  shark ,  CephaZoscyZZiwn 

ventrioswn, observed a t  s t a t i o n  6 i n  November was absent .  The most i n t e r -  

e s t i n g  animal observed was a  gold col-ored wolf e e l ,  Anar~hichthzjs oeel la tus .  

This c o l o r  phase i s  considered r e l a t i v e l y  r a r e .  



Counts of ~ucwnarYia nriniata increased  s u b s t a n t i a l l y  a t  s t a t i o n  11 

but t h i s  may be due t o  b e t t e r  underwater v i s i b i l i t y  dur ing  t h i s  survey. 

Or*thuutt-lrius koeiizdri numbers were lower (six a s  compared t o  1 4  i n  November) 

wh i l e  Mi.tra idae, which was not  observed i n  November, y i e lded  a t o t a l  of 

seven animals.  L i t t l e  o r  no change w a s  noted f o r  t h e  remainder of t h e  inver -  

t e b r a t e s ;  however, we d id  observe n i n e  spec i e s  of f i s h ,  compared t o  s i x  

spec i e s  i n  November. 

Dens i t i e s  of a lgae  and i n v e r t e b r a t e s  a t  s t a t i o n  16  remained about  t h e  

same a s  recorded i n  November, except  t h a t  t h e  two r e d  abalone,  HaZiotis 

mfescens,  observed i n  November could no t  be loca t ed .  

INTERTIDAL SURVEYS -- 
Methods 

During t h i s  q u a r t e r ,  1 5  random i n t e r t i d a l  s t a t i o n s  were surveyed 

b r ing ing  t h e  t o t a l  number of  such s t a t i o n s  surveyed f o r  t h e  1975-76 David- 

son period t o  30. Abalone counts  a long  t h e  permanent i n t e r t i d a l  s t a t i o n s  1, 

2 ,  and 3 were f i n i s h e d  f o r  t h i s  per iod  and an a d d i t i o n a l  t h r e e  permanent 

s t a t i o n s ,  l oca t ed  no r th ,  south ,  and w i t h i n  Diablo Cove, were e s t a b l i s h e d  and 

surveyed i n  a r e a s  of h igh  b l ack  abalone d e n s i t y  (Figure 1 ) .  These s t a t i o n s  

were s i t u a t e d  p a r a l l e l  t o  t h e  s h o r e l i n e  r a t h e r  than  perpendicular  a s  t h e  

o l d e r  permanent t r a n s e c t s  had been. Data f o r  i n v e r t e b r a t e s  and a lgae  

from quadra ts  of t h e  random s t a t i o n s  f o r  this per iod  w i l l  be d e t a i l e d  i n  t h e  

1976 annual r e p o r t ,  bu t  d a t a  f o r  t h e  abalone count from both random and 

permanent t r a n s e c t s  w i l l  be  repor ted  here .  

Resu l t s  

A t o t a l  of 49 t r a n s e c t s  was surveyed f o r  abalone dur ing  t h i s  Davidson 



Pecho Ranch 

P.G.IL E .  
Diablo Canyon Power 

Plant S i t e  

FIGURE 1. Locations of permanent s u b t i d a l  and i n t e r t i d a l  s t a t i o n s  - 
Diablo Canyon power p l a n t  s i t e .  



per iod  (November through March) a t  t h e  random i n t e r t i d a l  s t a t i o n s .  Twenty- 

seven of t h e s e  t r a n s e c t s  were run p a r a l l e l  t o  t h e  s h o r e l i n e  and 22 were run 

perpendicular  t o  t he  sho re l ine .  Four permanent s t a t i o n s  were a l s o  surveyed. 

Black abalone and red abalone numbers va r i ed  g r e a t l y  between survey a r e a s  

(Table 1 ) .  There was, however, no apparent  change a t  each survey a r e a  from 

p a s t  surveys except  f o r  counts  of b lack  abalone along perpendicular  t r a n s e c t s  

i n  t h e  North Control.  This  apparent  d e c l i n e  i n  t h e  North Control  m y  be due 

t o  continued sporadic  fo rag ing  of s e a  o t t e r s  i n  t h i s  a r ea .  The Student- 

Newman-Keuls procedure f o r  a n a l y s i s  of va r i ance  i s  be ing  used t o  measure 

d i f f e r e n c e s  between mean abalone dens i ty  e s t ima te s  a t  each s tudy  a r e a  f o r  

each oceanographic period.  This  a n a l y s i s ,  when completed, w i l l  make 

f u t u r e  comparisons of mean d e n s i t i e s  l e s s  sub jec t ive .  

TABLE 1. Mean number per  square  meter of  b lack  abalone, HaZiotis cracherodii, 
and r ed  abalone,  ElaZiotis rufeseens, found a long  t r a n s e c t s  dur ing  
t h e  1974-75 and 1975-76 Davidson period.  

P a r a l l e l  Perpendicular  
Ha Zio t i s  HaZiotis fIaZio t i s  

cracherocl~i rufeseens crachergodii 
Area 1974-75 1975-76 1974-75 1975-76 1974-75 1975-76 

NDCI  1.38(8) 1.28(7) 0.10 0.16 2.13(12) 2.39(8) 

SDCI O.Ol(9) 0.02(8) 0.10 0.06 0.24(13) 0.27(8) 

DPI 0.98(3) 0.96(2) 0.00 0.06 - - 

N C I  0.55 (9)  0.68 (10) 0.02 0.05 1.02(7) 0.30(6) 

( ) Sample s i z e  

The permanent i n t e r t i d a l  t r a n s e c t s  1 A  and B ,  2A and B,and 3A and 3 were 

surveyed t h i s  q u a r t e r  (Table 2) .  Transect  2A y ie lded  a h i g h e r  count o f  black 



aba lone  on t h i s  su rvey  t h a n  on  any p r i o r  su rvey .  The e s t i m a t e d  d e n s i t y  

2 was 5.42 b l a c k  abalonelm compared t o  a h i g h  of 4.45/m2 i n  1971. T h i s  

i n c r e a s e  niay be due t o  movements of b l a c k  aba lone  i n t o  t h e  t r a n s e c t  a r e a  

from s u r r o u n d i n g  a r e a s  and ( o r )  sampl ing e r r o r .  T r a n s e c t  2B, l.A,and B and 

2 A  and B showed l i t t l e  change. A s  p r c v i o u s l y  mentioned, t h r e e  newly 

e s t a b l i s h e d  permanent t r a n s e c t s  were  l o c a t e d  i n  a r e a s  o f  h i g h  b l a c k  

aba lone  d e n s i t i e s .  The t r a n s e c t  i n  Sou th  F i e l d ' s  Cove, P I ,  had 4.14 

7 b l a c k  abalone/m2 and 0.06 r e d  abalonelm". T r a n s e c t  P2, s i t u a t e d  between 

Diab lo  P o i n t  and South Diablo  Cove, had 5.97 b l a c k  abalone/m2 and no red 

aba lone .  The t h i r d  newly c o n s t r u c t e d  permanent t r a n s e c t ,  P3,  i s  l o c a t e d  

on a f l a t  bench a d j a c e n t  t o  t h e  Lntake Cove b reakwate r  r e f e r r e d  t o  

f o r m a l l y  as t h e  "Harbor S e a l  Haul-Out Area". T h i s  a r e a  had 1.34 b l a c k  

abalone/m2 and no r e d  abalone.  

TABLE 2 .  Mean number p e r  s q u a r e  meter of  b l a c k  a b a l o n e ,  HaZiotis 
cracherod.ti, and r e d  aba lone ,  HaZiotis rufescens, from 
permanent t r a n s e c t s  su rveyed  between November 1975 and 
A p r i l  1976. 

Area 
HaZiotis 

cmcherodii 
HaZiotis 
rufescens 



Sea O t t e r  

Methods 

While w e  have no formal program t o  monitor s e a  o t t e r  numbers, we have 

followed t h e i r  movements and a c t i v i t y  through i n c i d e n t a l  s i g h t i n g s  and by 

personal  communication wi th  Suzanne Benech who performs s e a  o t t e r  counts  

under a  c o n t r a c t  wi th  PG&E i n  t h e  a r e a  between Po in t  Buchon and t h e  v i c i n i t y  

of PecIlo Rock. 

Resu l t s  

U n t i l  t h e  beginning of t h i s  q u a r t e r ,  a  popula t ion  of about 150 indi -  

v i d u a l s  were loca t ed  f o r  t h e  most p a r t  no r th  of Diablo Cove between Po in t  

Buchon and our  North Control  a r ea .  I n  e a r l y  February, however, most of 

t h i s  a r e a ' s  popula t ion ,  about 107 o t t e r s ,  ab rup t ly  moved south  i n  t h e  

v i c i n i t y  of Pecho Rock, completely by-passing the  Diablo Cove area .  This  

la te -win ter  move south  fol lows a  p a t t e r n  we have observed i n  previous 

years .  

I n  l a t e  March, we watched a  group of s e a  o t t e r s  i n  t h e  a r e a  of Flowing 

Well Creek, south of Pecho Rock, dur ing  a l a t e  a f te rnoon feeding  per iod  

(from 1445 t o  1645 hours) .  During t h e  1.5-hr per iod  we observed approxi- 

mately 25 s e a  o t t e r s  (not  a l l  of them were feeding)  consume 15 i tems:  10 

abalone,  e i g h t  of them p o s i t i v e l y  red abalone; two crabs  (Puge t t ia  produe-ta); 

and t h r e e  u n i d e n t i f i a b l e  items. Thei r  fo rag ing  was very near  shore  i n  

shal low depths near  wash rocks and exposed r e e f s ,  and i n  very occluded water.  

The l a c k  of v i s i b i l i t y  d i d  no t  seem t o  i n t e r f e r e  w i t h  t h e i r  hunting. A s  

i nd i ca t ed  i n  previous s t u d i e s ,  abalone apparent ly  cont inues  t o  be t h e  s e a  

o t t e r s t  p re fe r r ed  food i n  newly-colonized a reas .  



SPORTFISK CATCH-PER-UNIT-OF-EFFORT 

Met hods 

A s  time and weather permi t ted ,  we continued t o  occupy f i s h i n g  s t a t i o n s  

a t  t h e  random and permanent s u b t i d a l  s t a t i o n s .  One o r  two rods  were f i s h e d  

f o r  30 min a t  each s t a t i o n .  Some of t h e  f i s h  captured  were r e t a i n e d  f o r  

food h a b i t  s t u d i e s :  gopher, b lack  and yellow, and g r a s s  r o c k f i s h  (Sebastes 

earnatus, S. chrysome Zas, and S .  rastre ZZiger, r e s p e c t i v e l y  ) . 
Resu l t s  

I n  Diablo Cove w e  occupied 1 3  f i s h i n g  s t a t i o n s .  The ca t ch  from t h e s e  

s t a t i o n s  included two b lue  rock f i sh ,  Sebastes mystinus, f i v e  gopher rock f i sh ,  

one b lack  and yellow rock f i sh ,  two b lack  r o c k f i s h ,  S. mezanops, one g r a s s  

rock f i sh ,  one k e l p  g reen l ing ,  Hexugrarmos decayramus, and one cabezon, 

Scor.paenichthys marmoratus. The ca t ch  per  hour was 1 .3  f i s h .  Five 

s t a t i o n s  i n  North Cove and t h e  North Control  y i e lded  a  ca tch  r a t e  of 2.7 

f i s h  per  hour. The ca t ch  was composed of one b l u e  rock f i sh ,  seven gopher 

rock f i sh ,  one b l ack  and yellow rock f i sh ,  one ke lp  g reen l ing ,  one cabezon, 

and one copper r o c k f i s h ,  S. cawinus. 

DIABLO COVE iZrEREOCYSTIS POPULATION 

Methods 

Since 1970, annual counts  have been made from shore  of t h e  Diablo Cove 

s u r f a c e  canopy of b u l l  ke lp ,  Nereocystis Zuetkeana. The shore  census had 

been conducted n e a r  t h e  end of September o r  t h e  beginning of October when 

t h e  canopy gene ra l ly  reaches peak dens i ty .  This  i s  a l s o  t h e  per iod  be fo re  

t he  h igh  s e a s  of e a r l y  w in te r  storms begin t o  t h i n  t h e  b u l l  ke lp  popula- 

t ion. 

The 1975 s u r f a c e  canopy was, however, too  dense t o  make a shore  count 

poss ib l e .  I n  t h e  absence of t h e  census, we der ived  an  e s t i m a t e  of t h e  



t o t a l  number of surface p l a n t s  (Gotsha l l ,  e t  31. 1976). Thc cretfmate we 

der ived  was 33,000 p l a n t s .  

Most of t h e s e  p l a n t s  were removed by t h e  w in t e r  s e a s ,  bu t  a  h igh  

number of them surv ived  i n t o  March. Because t h e  canopy was g r e a t l y  th inned ,  

w e  performed a  shore  census i n  l a t e  March t o  determine t h e  over-winter 

s u r v i v a l  r a t e .  

Resu l t s  

Our March count showed approximately 5800 Nereocys t i s  p l a n t s  of  t h e  

1975 Diablo Cove popula t ion  surv ived  t h e  w in t e r .  Assuming our  peak 

canopy e s t i m a t e  of 33,000 p l a n t s  is  a c c u r a t e ,  then about 18% of t h e  popu- 

l a t i o n  surv ived  i n t o  t h e  beginning of  t h i s  sp r ing .  This  i s  a very  h igh  

percentage because previous s t u d i e s  (Foreman 1970; E a r l  Ebe r t ,  C a l i f .  Dept. 

F i sh  and Game Pers .  Commun.), i n d i c a t e  t h a t  from 1 t o  5% of  a l l  f i r s t  year  

IJereocystis p l a n t s  s u r v i v e  w in t e r  storms. This  s u r v i v a l  r a t e ,  coupled w i t h  

a  reproduct ion  r a t e  t h a t  has  n e a r l y  doubled t h e  annual  numbers du r ing  t h e  

l a s t  3  yea r s ,  i n d i c a t e  extremely f avo rab l e  growing cond i t i ons  f o r  b u l l  k e l p  

i n  Diablo Cove. Judging by t h e  numbers o f  15-to 30-cm (6- t o  12-inch) 

J u v e n i l e s  w e  a l r e a d y  have observed i n  t h e  Diablo Cove s u b t i d a l  i n  February 

and March o f  t h i s  yea r ,  1976 promises t o  be  another  year  of  abundance f o r  

Iiereocys t i s  Zuetkerma. 

Another s e r i e s  of  h igh  s e a s  i n  l a t e  March f u r t h e r  th inned  t h e  1975 

b u l l  ke lp  popula t ion  w i t h i n  Diablo Cove by an es t imated  80%. Following 

t h e  storms, most of t h e  upper i n t e r t i d a l  r eg ion  of South Diablo Cove was 

covered by mats o f  t ang led  s t i p e s  of  b u l l  k e l p .  



FOAM OfiSERViUf IONS 

Methods 

A s  repor ted  i n  t h e  l a s t  q u a r t e r l y ,  our  observa t ions  and photograph- 

t ak ing  of foam cond i t i ons  i n  Diablo Cove a r e  cont inuing  on a  r e g u l a r  b a s i s .  

Resu l t s  

Oc  s e v e r a l  occasions dur ing  t h e  q u a r t e r ,  under a s i m i l a r  s e t  of 

weather cond i t i ons ,  foam produced by turbulence  of t h e  cool ing  water  

system discharge  became a s  t h i c k  a s  15  t o  20 cm (6 t o  8 inches)  and 

covered an apprec i ab le  p a r t  of southern  Diablo Cove. It appears  t h a t  

t h i s  un fo r tuna te  s i t u a t i o n  e x i s t s  when t h e  s e a  s t a t e  is  calm t o  moderate, 

t h e  winds a r e  calm, and t h e  t i d a l  s t a g e  i s  a t  f lood  o r  s l ack .  Under more 

extreme weather cond i t i ons ,  t h e  foam does n o t  appear t o  b u i l d  up a s  w e l l  

pos s ib ly  because s u r f a c e  t ens ion  requi red  f o r  foam a c c r e t i o n  i s  d i s rup ted  

by f u r t h e r  turbulence.  

The s u r f a c e  of Diablo Cove i s  no t  t h e  only a r e a  a f f e c t e d  by foam. 

Under moderate cond i t i ons ,  b u t  wi th  a 5 t o  15 knot northwest  wind blowing, 

we have observed foam p i l i n g  up i n  t h e  South Diablo Cove i n t e r t i d a l  t o  

2 depths of about 0.3 m ( 1  Et) and covering approximately 600 m . This si t -  

ua t ion  may occur  only a  smal l  percentage of t h e  time and, a l though 

uns igh t ly ,  may have l i t t l e  o r  no d e l e t e r i o u s  e f f e c t  on i n t e r t i d a l  organ- 

i s m s ,  bu t  a d d i t i o n a l  monitoring and (o r )  l abo ra to ry  s t u d i e s  w i l l  have t o  

be  undertaken t o  determine t h i s .  

The cool ing  system pumps were turned o f f  i n  February and w i l l  remain 

o f f  f o r  an undetermined per iod  of  time. 



INTAKE COVE 

Resu l t s  

We made another  reconnaissance d i v e  i n  t h e  mid-portion of In t ake  Cove 

i n  e a r l y  March. Underwater v i s i b i l i t y  was about 6 m (20 f t ) ,  superb f o r  

t h i s  a rea .  Due t o  t h e  v i s i b i l i t y ,  and perhaps t o  improving cond i t i ons  a s  

w e l l ,  we observed h igher  numbers of  f i s h  than  on e a r l i e r  occas ions ,  p a r t i c -  

u l a r l y  a d u l t  b l u e  rockf i sh .  I n v e r t e b r a t e  composition remained unchanged 

w i t h  Patiria miniata, t h e  b a t  s t a r ,  s t i l l  t h e  dominant macro i n v e r t e b r a t e .  

Fo l io se  ben th i c  red  a lgae  a r e  s t i l l  common only i n  t h e  shal low reg ions  of 

t h e  breakwater t r i b a r s ,  probably because t h i s  is  t h e  only a r e a  i n s i d e  t h e  

Cove which r ece ives  adequate f l u s h i n g  of sediment (because of  t h e  break- 

wa te r ' s  po ros i ty )  t o  al low f o r  spore  s u r v i v a l  and s u c c e s s f u l  growth. Pea 

ke lp ,  Macrocystis integri fol ia,  cont inues  t o  i n c r e a s e  wi th in  t h e  Cove and 

now forms an ex tens ive  canopy i n  t h e  reg ion  of t h e  In t ake  s t r u c t u r e .  

Although t h e  upper l a y e r s  of s i l t  on t h e  Cove bottom a r e  s t i l l  e a s i l y  

d i s tu rbed ,  i t  was our  impression t h a t  compaction of t h e  sediments is 

occurr ing .  I f  t h i s  i s  so ,  wi th  t ime, more and more of t h e  s i l t  w i l l  b e  

removed from t h e  dynamic cyc le  of  disturbance-caused t u r b i d i t y  and t h e  

Cove w i l l  r e t u r n  t o  a  h e a l t h i e r ,  a l though no t  o r i g i n a l ,  condi t ion .  

LABORATORY AC'TIVITIES 

A s  be fo re ,  much of our  l a b  e f f o r t  i s  d i r e c t e d  a t  p rocess ing  ou r  a lgae  

samples. We a l s o  began t o  work on our  i n v e r t e b r a t e  c o l l e c t i o n s  and added 

s e v e r a l  new spec i e s  t o  our  l ist .  Also during t h i s  q u a r t e r ,  w i t h  t h e  a i d  

of t h e  Department's s t a t i s t i c a l  s e c t i o n  i n  Menlo Park,  we i n i t i a t e d  prepar- 

a t i o n  of our  d a t a  f o r  s t o r a g e  and a n a l y s i s  i n  t h e  RAMIS sys tea .  We hope 

t o  begin d a t a  a n a l y s i s  by t h e  end of t h e  second q u a r t e r  of t h i s  year.  
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APPENDIX I 

MAN-DAYS SPENT AT DLABLO CANYON POWER PLANT SITE 

January  1 - March 31, 1976 

P a r t i c i p a n t s  : 

P a r t i c i p a n t s  : 

P a r t i c i p a n t s :  

P a r t i c i p a n t s :  

I n t e r t i d a l  s u r v e y s  : 

J a n u a r y  13-17 

P a r t i c i p a n t s :  Lauren t ,  Wendell, 

January  27-30 

Lauren t  , Wendell, Dykzeul, 

February 13-14 

Lauren t  , Wendell ,  

March 13-14 

P a r t i c i p a n t s :  L a u r e n t ,  Wendell 

Sub t i d a l  s u r v e y s  : 

March 9  

P a r t i c i p a n t s  : L a u r e n t ,  Wendell 

March 16-17 

P a r t i c i p a n t s  : L a u r e n t ,  Wendell ,  

S p o r t f i s h  ca tch-per -un i t -o f -e f fo r t  s tudy :  

February 10-11 

P a r t i c i p a n t s :  L a u r e n t ,  Wendell, 

February 13-14 

Lauren t  Wendell, G o t s h a l l  

February 1 5 ,  1 6 ,  26 ,  27, March 8, 9 ,  1 0  

L a u r e n t ,  Wendell, 



March 16-17 

P a r t i c i p a n t s :  Laurcnt ,  Wendell, Co t sha l l ,  Oakes 

T o t a l  man-days dur ing  q u a r t e r  272 

* Tota l  man-days a t  s i t e  200 

To ta l  s t a t i o n s  surveyed 4 Q 

Travel  t ime man-days 5 

Boat t i m e  (hours) 1 1 . 7  

* * 
Laboratory t i m e  man-days 7 8 

* 
Tota l  t ime spent  a t  Diablo Canyon by a l l  p r o j e c t  personnel ,  

i nc ludes  both f i e l d  t ime a s  w e l l  as l abo ra to ry  time. 

**Time spent  a t  Monterey o f f i c e  by p r o j e c t  l e a d e r  and seasonal  a id .  

PROJECT PERSONNEL : 

Daniel  W. Go t sha l l  

Laurence L. Laurent 

Fred E. Wendell 

Lois E. Sloan 

Jane E. Dykzeul 

Frankl.in R. Oak 

T e r r i e  Ti f fany  

Senior  Marine B i o l o g i s t ,  P r o j e c t  Leader 

Assoc ia te  Marine B io log i s t  

A s s i s t a n t  Marine B i o l o g i s t  

Stenographer 

Seasonal Aid 

Seasonal  Aid 

Seasonal  Aid 


