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I. INTRODUCTION: SCOPE OF PROGRAM AND SUmWARY OF PROGRESS'TOUIARD OBJECTIVES

A, Program Scope (as defined in original project proposal)
The Woss Landing Mar ine Laborator ies of the Cal i forn ia State Col leges

have completed the planning and ear ly implementat ion stages for an

innova t i ve mu l t i - l eve l p rog ram o f mar ine resources educa t ion , research

and pub l ic in format ion fo r the Monterey Bay reg ion,

descr ibed in detai l in our Sea Grant proposal of September 1969, f rom

wh ich se lec t ions a re quo ted in the pa ragraphs fo l l ow ing ,

as atwo-year project to provide requisite time for achievement of
immed ia te goa ls and fo r e f fec t i ve demons t ra t ion o f l ong- te rm va lues .

The first year was funded by the Sea Grant Office in June 1970 (Grant
No. GH-94; Sl06,000).

Our in tegra ted educat ion and research pro jec t proposed:

T h i s p r o g r a m w a s

It was planned

. . . immediate comprehensive expansions of
e d u c a t i o n a l a n d r e s e a r c h c o m m i t m e n t s f o r
m a r i n e a n d e s t u a r i n e e n v i r o n m e n t a l s t u d i e s
i n t o a s i n g l e c o o r d i n a t e d e f f o r t w h i c h
w i l l s i m u l t a n e o u s l y d e v e l o p d a t a f r o m fi v e
key nearshore envi ronments, educate co l lege
s t u d e n t s f o r s e r v i c e a t t h r e e i m p o r t a n t
leve ls o f mar ine resources deve lopment ,
and p rov ide app rop r i a te l y o rgan i zed i n fo r¬
m a t i o n d i s s e m i n a t i o n t o m a r i n e r e s o u r c e s

deve lopers and the genera l pub l ic .
(1969 :3 )

The five env i ronmen ta l comp lexes to be i nco rpo ra ted i n to as ing le

coordinated data collection and interpretation program are (of proposal,
1969 :4 ) ;

1) Sea-air-land zones of contact:	 t h e
a i r - s e a i n t e r f a c e , w i t h p a r t i c u l a r
c o n c e r n f o r w e a t h e r a n d c l i m a t e i m ¬

p l i c a t i o n s ; s h o r e l i n e c h a r a c t e r i s t i c s
w i t h s p e c i a l a t t e n t i o n t o g e o l o g i c a l
a n d p h y s i o g r a p h i c c h a r a c t e r i s t i c s i n
r e l a t i o n t o m o d i fi c a t i o n s f o r e x p l o i ¬
t a t i v e p u r p o s e s .

2) Shallow embavment (Elkhorn Slough):
w i t h p a r t i c u l a r a t t e n t i o n t o l i v i n g
r e s o u r c e s o f m a r s h e s , m u d fl a t s , a n d
e n c l o s e d w a t e r s ; t o s e d i m e n t a t i o n a n d
s e d i m e n t t r a n s p o r t ; t o p h y s i c a l f a c t o r s
r e l a t i n g t o m u l t i p l e u s e p l a n n i n g
(harbor development, aquaculture,
r e c r e a t i o n a l a n d e s t h e t i c u s e s , e t c . )
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3) Rivers and estuaries (Pajaro, Salinas
rivers): data collection and interpre¬
tat ion as for E lkhorn S lough,●●

4) Shallow waters of^ lYlqnterey Bays near¬
shore waters of a large open bays
p a r t i c u l a r a t t e n t i o n t o c u r r e n t s ,
s e d i m e n t t r a n s p o r t , t h e r m a l a n d c h e m i c a l
c h a r a c t e r i s t i c s , a n d t h e i r i m p l i c a t i o n s
for water qua l i t y cont ro l , management o f
pol lut ion problems, and enhancement of
fi s h e r i e s , r e c r e a t i o n a l , a n d e s t h e t i c
r e s o u r c e s .

5) Submarine canyon and open coast sdata
c o l l e c t i o n a n d i n t e r p r e t a t i o n i n t h e
deeper waters of the lYlonterey Canyon
a n d a l o n g t h e o p e n c o a s t o f C e n t r a l
C a l i f o r n i a

T h e s e e n v i r o n m e n t a l d a t a c o l l e c t i o n a n d i n t e r p r e t a t i o n a c t i v i t i e s

d e s i g n e d t o p r o v i d e a p r a c t i c a l fi e l d a n d l a b o r a t o r y i n t e r n s h i p a s i n t e ¬

gra l components in the educat i ve p rocess o f th ree g roups o f par t i c ipan ts :

l) Graduate students who are preparing for college and
s e c o n d a r y s c h o o l t e a c h i n g c a r e e r s s e r v e a s t e a m

l e a d e r s f o r t h e d a t a c o l l e c t i o n p r o c e s s ; o t h e r

graduate students who have pr imar i ly research

goa l s engage i n p i l o t r esea rch p ro jec t s re la ted

t o , b u t n o t l i m i t e d b y , t h e o v e r a l l d a t a c o l ¬

l e c t i o n p r o g r a m .

2) Advanced undergraduate and beginning graduate
s t u d e n t s w o r k a s r e s e a r c h p a r t i c i p a n t s u n d e r

d i r e c t s u p e r v i s i o n o f t h e t e a m l e a d e r s a s s i s t i n g

i n c o l l e c t i o n , o r g a n i z a t i o n a n d d i s p l a y o f

e n v i r o n m e n t a l d a t a , a n d i n i t s c o d i n g f o r

c o m p u t e r s t o r a g e a n d m a n i p u l a t i o n .

3) Secondary schoQl science teachers from the region

p a r t i c i p a t e i n t h e d a t a c o l l e c t i o n p r o g r a m i n a

u n i q u e l y p r a c t i c a l i n - ^ s e r v i c e t r a i n i n g o p e r a t i o n .

F o u r m a j o r c o m m u n i c a t i o n a v e n u e s a r e u n d e r d e v e l o p m e n t t o a s s i s t w i t h

most e f fec t i ve poss ib le deve lopment o f the pro jec t , and w i th d issemina¬
t i o n o f i n f o r m a t i o n c o l l e c t e d ( 1 9 6 9 : 5 - 6 ) :

. ● ●

a r e
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l) An external Advisory Committee will be
created, with membership drawn from other
e d u c a t i o n a l i n s t i t u t i o n s o f t h e r e g i o n ,
f r om l oca l , s t a te , and fede ra l agenc ies
h a v i n g r e s p o n s i b i l i t i e s f o r o c e a n r e s o u r c e s
and management, and from such private
i n d u s t r i a l a n d c o m m e r c i a l i n t e r e s t s a s
fi s h e r i e s , a e r o s p a c e , e l e c t r i c p o w e r
product ion, pet ro leum and chemica l
e x t r a c t i o n .

2) The project will be coordinated carefully,
w h e r e v e r f e a s i b l e , w i t h r e l a t e d r e s e a r c h
a c t i v i t i e s a t o t h e r r e g i o n a l e d u c a t i o n a l
ins t i tu t ions (eg in ter t ida l and benth ic
researches at Stanford 's Hopkins Mar ine
S t a t i o n a n d t h e U n i v e r s i t y o f C a l i f o r n i a ,
Santa Cruz; physical oceanography and
m e t e o r o l o g y s t u d i e s a t t h e U . S . N a v a l
P o s t g r a d u a t e S c h o o l , a n d e n v i r o n m e n t a l
i n v e s t i g a t i o n s a t t h e U n i v e r s i t y o f t h e
P a c i fi c ' s D i l l o n B e a c h S t a t i o n ) ,

3) Parallel or otherwise applicable procedures
a s o t h e r i n s t i t u t i o n s i n t h e n a t i o n w i l l b e
evaluated, and research and management pro¬
cedures adapted to improve the present
p r o j e c t a s i s a p p r o p r i a t e .

4) An Information and Interpretation Service
wi l l be developed to assure feedback of
i n f o r m a t i o n t o a g e n c i e s a n d i n d i v i d u a l s
engaged in the development of marine
resources, and to the interested general
p u b l i c w h i c h i s a c o n s u m e r o f t h e i r
r e s o u r c e s .

Public information and interpretation services are provided through
aregional center with two primary functions (1969:6).

1) Bibliographic and data center for "col¬
lection of appropriate references,
s c i e n t i fi c a n d t e c h n i c a l p a p e r s , d a t a
tables and other pertinent information,
i n c l u d i n g t h a t d e v e l o p e d f r o m t h e fi e l d
e n v i r o n m e n t a l r e s e a r c h o f t h e e d u c a t i o n
pro jec t ; o rgan iza t ion o f ab ib l iograph ic
indexing and retri,eval system which will
be compatible with both hand keysort and
punchcard sorting and print-out; and
creation of suitable mechanisms for
d i s t r i b u t i o n o f i n f o r m a t i o n t o u s e r s i n
i ndus t r y, bus iness , gove rnmen t , educa t i on
and the genera l pub l i c , "
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2 ) I n t e r p r e t i v e p u b l i c i n f o r m a t i o n p r o g r a m ,

to be in i t i a ted dur ing the second year
o f t he p ro j ec t , ^ ' r espons ib l e f o r
d e v e l o p m e n t o f s u m m a r i z i n g a n d o t h e r
i n t e r p r e t i v e i n f o r m a t i o n a l m a t e r i a l s
f r o m s c i e n t i fi c a n d t e c h n i c a l s o u r c e s

i n t h e g e n e r a l l i t e r a t u r e , a n d f r o m
s p e c i fi c r e s e a r c h e s i n t h e i m m e d i a t e r e g i o n #
T h e s e m a t e r i a l s w i l l b e r e g i o n a l i n s c o p e ,
and modeled to some extent after the very
u s e f u l s e r v i c e m a t e r i a l s p r e p a r e d f o r
a g r i c u l t u r a l u s e r s a n d t h e g e n e r a l p u b l i c
b y s c h o o l s o f a g r i c u l t u r e . T w o k i n d s o f
p u b l i c a t i o n s s e e m a p p r o p r i a t e : s p e c i a l
b u l l e t i n s d e v o t e d t o a p a r t i c u l a r m a r i n e
r e s o u r c e t o p i c , a n d a s e r i a l n e w s l e t t e r
e m p h a s i z i n g t i m e l y r e p o r t s a n d s u m m a r i e s . "

P r o g r e s s To w a r d O b j e c t i v e s : J u l y 1 9 7 0 - F e b r u a r y 1 9 7 1

S t e p s i n p l a n n i n g a n d i m p l e m e n t a t i o n o f t h e s e o b j e c t i v e s a r e s u m m a r i z e d

c h r o n o l o g i c a l l y b e l o w w i t h f u r t h e r d e t a i l s p r o v i d e d i n l a t e r s e c t i o n s o f

t h i s d o c u m e n t a s r e f e r e n c e d .

1 . E a r l y p l a n n i n g a n d p r e p a r a t i o n : s u m m e r , 1 9 7 0

a . F i ve g radua te teach ing ass i s tan ts se lec ted fo r l eade rsh ip o f t he
e n v i r o n m e n t a l d a t a c o l l e c t i o n t e a m s ,

b . Courses deve loped fo r enro l lment o f research par t i c ipan ts , and

s teps i n i t i a ted fo r t he i r admin i s t ra t i ve approva l and management

a t t h e fi v e p a r t i c i p a t i n g c o l l e g e s ,

c. General program plans revised to conform to the amended one year

grant provisions; general management procedures developed; and

purchase of necessary equipment and supplies begun.

2. Organization for d^tfl^led pj_onrarn op&yationt fsill semester.
Specific areas qf faculty lpespons|bility delineated; oceanographic
technician recruited^ and chemical qc.anographic laboratory
f a c i l i t i e s a n d r e s o u r c e s d e v e l o p e d *

b. Graduate-level class organized (ML 255—Researches in Monterey Bay)
to serve as adetai led program plgnnigQ hob development group;
c l ass compr i sed o f t en g radua te s tuden ts , i nc lud ing five se lec ted
as leaders for the environmental data collection teams (cf pp 29-31
f o r f u r t h e r d e t a i l s ) . C l a s s c o n t r i b u t i o n s t o t h e S e a G r a n t e f f o r t
i n c l u d e d :

1 9 7 0 - 7 1

a .
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1) DetailGfi descriptions and maps for each environmental sub-area,
» A i i t h l o c a t i o n s o f p e r m a n e n t s t a t i o n s , a n d r e f e r e n c e s t o

p e r t i n e n t p a s t r e s e a r c h e s .

2) Analysis of environmental sampling goals, techniques, and
gear, and recommendations concerning scope and frequency of

d e t a i l e d s a m p l i n g p r o g r a m .

3) Recommendations concerning ancillary research activities to be
c o n s i d e r e d f o r p i l o t r e s e a r c h p r o j e c t s t a t u s .

3 . O r g a n i z a t i o n o f t h e R e g i o n a l A d v i s o r y C o m m i t t e e :

(cf pp 34-36 for details)

a. Organizat iona l meet ing at Cabr i l lo Col lege, November 16, 1970.

Approx imate ly 100 people a t tended represent ing educat iona l , govern¬

m e n t a l , i n d u s t r i a l , a n d p o l i t i c a l g r o u p s , a n d t h e g e n e r a l p u b l i c *

b . D e v e l o p m e n t o f f o u r o p e r a t i o n a l s u b c o m m i t t e e s a n d a n E x e c u t i v e

C o m m i t t e e c o n s i s t i n g o f t h o s e c o m m i t t e e c h a i r m e n t o a d v i s e t h e

p r o g r a m s t a f f c o n c e r n i n g p r o g r a m m a t t e r s i n f o u r s u b - a r e a s :

l ) Education and Research

2) Conservation and Development (particularly planning functions)
3) Living (Ylarine Resources

4) Physical (Ylarine Resources

c* Es tab l i shment o f agenera l pub l i c in fo rmat ion p rogram v ia news

r e l e a s e s t o l o c a l n e w s p a p e r s , r a d i o a n d t e l e v i s i o n .

4. Complet ion o£ two malor pro iects begun prior to inception of the Sea

G r a n t p r o g r a m b u t o f g r e a t s i g n i fi c a n c e a n d d i r e c t r e l a t i o n t o i t :
D e c e m b e r, 1 9 7 0 .

a. Kaiser Research Prq_lect ; an evaluat ion of physical , chemical and

b io log i ca l impac ts o f ca l c ium-enr i ched , magnes ium-dep le ted i ndus t -

(Final report to be
completed and submitted to Kaiser Refractories in April, 1971.)

b. (Yjonterev 3^av QiblJ,,pQr|^phv; a300-page document containing over

1000 citations of published and unpublished works relating to
)

m a r i n e r e s o u r c e s d e v e l o p m e n t f o r l Y l o n t e r e y B a y a n d t h e C e n t r a l

California Coast (available about lYlarch 15, 1971).

O c t o b e r , 1 9 7 0

r i a l e f fl u e n t o n t h e m a r i n e e n v i r o n m e n t *
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5. Rec.rjjitment, of fjve, t^MSS. Research ParticiaantB For spring semester
From among regular students at Woss Landing marine Laboratories and
secondary science teachers oF the region, and development of schedules
For their effective deployment and support. ( F o r F u r t h e r d e t a i l s

class Format For mL 170--marine Environment Research Participation,
cF pp 30-31.)

o n

6, Lpc.PP^^iPri o£ fulj.-scg^e environmental data collection orooram in

February, 1971, involving approximately 60 graduate and undergraduate
students and nine staff members for atotal of more than 800
hours per week (cf p32),

m a n -

Organized class groups include:
a. 23 undergraduate students and participating science teachers

enrolled in two sections of mL 170—marine Environment Research
P a r t i c i p a t i o n ,

b, 13 students in mL 135—marine meteorology; and mL 169F—Advanced
SCUBA mar ine Research,

c. 16 graduate students engaged in individual or small group pilot
researches through mL 2Ei5—Researches in monterey Bay,
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I I . ENVIHOWmENTAL DATA COLLECTION AND ANALYSIS PROGRAM

F a l l S e m e s t e r , 1 9 7 0A . P l a n n i n g a n d P r e p a r a t i o n t

1 . Organ iza t i on ^ the Rrqa ram p lann ing team opera t i ons

(ml 255 graduate class plus facOlty advisors)
Ten g radua te s t uden t s , i n c l ud i ng t he five t each ing ass i s t an t s

se lec ted fo r t he p rog ram, were o rgan i zed i n to a resea rch -p lann ing

c lass , and wi th counc i l f rom the facu l ty were charged wi th deve l¬

opment o f de ta i l ed p lans fo r the da ta co l lec t ion and ana lys is

Agenda for the semester 's work inc luded the fo l lowingp r o g r a m ,

m a j o r s t e p s :

Genera l i n t roduc to ry b r iefing on opera t i ona l goa ls and p rocedures

for the Sea Grant program (cf Appendix A:l-3 for the briefing
document)

T h i s b r i e fi n g s t r e s s e d t h e p l a n n e d b a l a n c e b e t w e e n t h e t h r e e

phases of the Sea Grant program (environmental data collection,
p i l o t r e s e a r c h a c t i v i t i e s , a n d p u b l i c i n f o r m a t i o n a n d i n t e r p r e ¬

tation services) with emphasis during the first year on the data
c o l l e c t i o n p h a s e s . T h i s p r i o r i t y i s c o n s i s t e n t w i t h t h e o r i g i n a l

intent in establ ishment of the (Yloss Landing lYlar ine Laborator ies,

it is entirely compatible with our educational mission and mandate,
and w i l l p rov ide the necessary da ta mat r i x and fie ld opera t ions to

support abroad array of related and often non-fundable projects.
Perhaps most impor tant , these data and the in terpre ta t ions and

analyses from them are urgently needed by resource use planners

a n d d e c i s i o n - m a k e r s o f t h e r e g i o n , s t a t e a n d n a t i o n . P a r t i c u l a r

s t ress i s p laced upon our tw in ob jec t i ves : env i ronmenta l da ta
c o l l e c t i o n f o r t h e a b o v e r e a s o n s a n d s i m u l t a n e o u s f u n c t i o n a l

educa t i on o f ou r s tuden ts . Th i s educa t i ve p rocess ope ra tes a t

t w o l e v e l s : fi r s t , i n t h e e a r l y t r a i n i n g o f u p p e r d i v i s i o n a n d

beginning graduate students who work as field and laboratory data
c o l l e c t o r s a n d p r o c e s s o r s ; a n d s e c o n d , a t m o r e a d v a n c e d l e v e l s f o r

s t u d e n t s w i t h g r e a t e r e x p e r i e n c e w h o s e r v e a s t e a m l e a d e r s f o r t h e

d a t a c o l l e c t i o n p r o c e s s .
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O p e r a t i o n a l l y t h i s p r o g r a m i n v o l v e s t h r e e l e v e l s o f i n p u t :

f a c u l t y a n d s t a f f p r o v i d e o v e r a l l p l a n n i n g a n d c o o r d i n a t i o n ;

g radua te t each ing ass i s tan t s t r ans la te t hese gene ra l gu ide l i nes

i n t o d e t a i l e d fi e l d o p e r a t i o n a l p r o c e d u r e s a n d s u p e r v i s e d a t a

c o l l e c t i o n t e a m s i n a c t i o n ; a n d s t u d e n t r e s e a r c h p a r t i c i p a n t s a r e

organized into work ing teams to col lect data and samples in the

fie ld and p rocess them in the Labora to r ies , The b r iefing document

s p e l l e d o u t s p e c i fi c i n d i v i d u a l r e s p o n s i b i l i t i e s f o r p e r s o n n e l
i n v o l v e d a t a l l t h r e e l e v e l s ,

b . B a c k g r o u n d p r e p a r a t i o n f o r t h e r e a s e a r c h - p l a n n i n g c l a s s i n c l u d e d

review of pert inent l i terature in three areas (for prel iminary
bibl iographic l ists cf Appendix A:4-9):
l ) Genera l works on fie ld and laboratory methods, equipment , and

p r o c e d u r e s ;

2) Specific environmental studies carried out by others, some broad
and genera l in scope and o thers qu i te l im i ted and spec ific ;

3) Ear l ie r researches in the Monterey Bay and Cent ra l Ca l i fo rn ia

C o a s t a l R e g i o n , i n c l u d i n g u n p u b l i s h e d e n g i n e e r i n g r e p o r t s a n d

o t h e r d a t a s o u r c e s ,

c . A p p l i c a t i o n o f l i t e r a t u r e r _ e . v i e w ^ f 2 . S y i l t . y . q d y i c e t o s p . a £ i f j , c

p l a n s f o r t h e d a t a c o l l e c t i o n p r o g r a m

Dur ing the ear ly par t o f the semester, the research p lann ing

c lass o rgan ized i t se l f i n to sub -g roups by env i ronmen ta l a rea fo r
fie ld reconna issance o f sugges ted pe rmanen t da ta co l l ec t i on s ta t i ons ,

and f o r cons i de ra t i on o f l im i t s app rop r i a t e t o t he r esou rces ava i l ¬

a b l e f o r t h e w o r k . T h e s e s t u d y t e a m s c o n t i n u e d t h r o u g h o u t t h e

s e m e s t e r . I n a d d i t i o n , t h e t e n s t u d e n t s m a k i n g u p t h e p l a n n i n g

group organized into study teams by subject area interest in order
to analyze and make recommendations concerning equipment, methods

T h e s e t e a m sand techn iques fo r the major d isc ip l ines concerned,
consu l t ed pe r t i nen t l i t e ra tu re sou rces and f acu l t y adv i se r s and

produced specific recommendations in the areas of: physical-
chemica l f ac to rs , me teo ro log i c da ta requ i remen ts , p lank ton co l l ec¬

t ions , ch lo rophy l l and p roduc t i v i t y ana lyses , sed imen t and sed imen t
t ranspor t ana lyses , ben th ic b io ta sampl ing and ana lys is , and

P r o c e d u r e s f o r fi e l dfi s h e s a n d o t h e r n e t f a u n a c o l l e c t i o n s .
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mapping, station location, field data recording, and coding for
machine storage and manipulat ion of data also were considered.

O n t h e b a s i s o f t h e s e r e v i e w s a n d i n t e n s i v e d e l i b e r a t i o n s , t h e

teach ing ass is tan ts respons ib le fo r the env i ronmenta l sub -a reas

prepared tentative descriptions of their regions, designated per¬
manent sampl ing s tat ions, and ind icated genera l scope of the

sampling effort (cf section 2of this document, pp 11-28),
Areas of specific faculty input were designated (Appendix A:

i n - l l ) a n d p r o c e d u r e s d e v e l o p e d f o r p a r t i c u l a r l y c l o s e c o o p e r a t i o n

of data collection teams working in contiguous areas (Appendix A:
12 -13 ) .

A lso as outgrowth o f these de l ibera t ions and wi th major ass is tance

f rom the facu l ty and suppor t s ta ff , equ ipment and suppl ies were

ordered, and in some instances specia l gear was designed, constructed,
a n d t e s t e d .

Ten ta t i ve p lans fo r the scope o f sampl ing opera t ions in the var ious

d isc ip l ines and p rocedures fo r car ry ing ou t sample p rocess ing a re

Aone-page check l i s t summar iz ing
f a c t o r s f o r w h i c h d a t a a r e c o l l e c t e d i n t h e s e v e r a l s u b - a r e a s i s

r e p r o d u c e d i n A p p e n d i x A : 1 0 .

Tenta t ive procedures for cod ing env i ronmenta l data for machine

r e p o r t e d i n A p p e n d i x A : 1 4 - 1 7 .

s torage and process ing were deve loped for cons idera t ion by the facu l ty

These are reproduced in Appendix Aas fo l lows:a n d a l l p a r t i c i p a n t s .

Tentative miML Cruise Report Form (physical-chemical-meteorological
da ta ) , A :19 ; Ins t ruc t i ons fo r Cod ing Sur face Env i ronmenta l I n fo rma¬

t i o n , A : 2 0 ; P r o c e d u r e s a n d R a t i o n a l e f o r t h e I n s t i t u t i o n a l S e r i e s

Code, A :24 ; Ins t ruc t ions fo r Cod ing Sub-Sur face Observa t ions , A :26 .
d . C o n s i d e r a t i o n o f a n c i l l a r y r e s e a r c h p r o l e c t s

To w a r d t h e e n d o f t h e f a l l s e m e s t e r , m e m b e r s o f t h e M L 2 5 5 c l a s s

were asked to generate arecommended ser ies of research projects

w h i c h w o u l d b e a n c i l l a r y t o t h e b a s i c d g t a c o l l e c t i o n p r o g r a m a n d

m i g h t w e l l b e c o n s i d e r e d f o r e v e n t u a l p i l o t r e s e a r c h s t u d i e s .

P r o j e c t s p r o p o s e d a n d d i s c u s s e d i n s o m e d e t a i l c o v e r e d t h e f u l l

g a m u t o f d i s c i p l i n e s i n v o l v e d i n c l u d i n g c l i m a t o l o g i c a l s t u d i e s t o

d e t e r m i n e t h e i m p a c t o f t h e m a r i t i m e a i r m a s s u p o n S a l i n a s Va l l e y

c r o p s , s t u d i e s o f s e d i m e n t t r a n s p o r t i n r e l a t i o n t o s a n d r e s o u r c e s
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of Monterey Bay, and biological studies on such problems as

pesticide and heavy metals pollution, productivity and standing
crop of sa l t marsh areas, spec ies composi t ion of se lected habi¬

tats in Monterey Bay and its estuaries, and various impacts of
indus t r i a l i za t ion and u rban iza t ion upon the mar ine env i ronment .

Aselected and abr idged l is t drawn f rom these suggest ions was

i s s u e d t o m e m b e r s o f t h e s p r i n g s e m e s t e r c l a s s i n o r d e r t o

facilitate continuity from one group to the other (Appendix A:
2 9 - 3 0 ) .
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2 . D e s c r i p t i o n o f t h e e n v i r o n m e n t a l d a t a c o l l e c t i o n s u b - a r e a s

5ea-a i r - l and zones o f con tac t t me teoro log ica l aspec ts4

To adequately study the meteorological aspects of the (Ylonterey

Bay Area, all available meteorological data between San Jose
(37°20* Nlatitude) to the north and San Ardo (36°01’N) to the
south, the Diablo Range in the east , and twenty mi les in to the

P a c i fi c O c e a n i n t h e w e s t w i l l b e u s e d * I n c l u d e d i n t h e s e a p p r o x ¬

imately 7500 square miles are al l of Santa Cruz and San Benito

count ies, most of (Ylonterey County, the southern port ions of San

l Y l a t e o a n d S a n t a C l a r a c o u n t i e s , a s w e l l a s a l l o f ( Y l o n t e r e y B a y *

The s tudy a rea i s domina ted by ase r i es o f pa ra l l e l va l l eys

w h i c h h e a d i n t h e s o u t h e a s t a n d t h e n g r a d u a l l y d e e p e n a n d w i d e n

as they open toward the northwest onto var ious bays* The mountain

ranges separat ing these va l leys reach he ights o f 2000 to 4000 feet*

They a re qu i te e f fec t i ve in channe l ing mar ine a i r sou theas tward
f r o m t h e P a c i fi c O c e a n i n t o t h e v a l l e y s a n d t h e y t h e r e b y g r e a t l y

i n fl u e n c e t h e v a l l e y * s c l i m a t i c m a k e - u p *

S i n c e p a r t i c u l a r e m p h a s i s w i l l b e p l a c e d o n m a r i n e a i r i n t r u s i o n

i n t o t h e S a l i n a s Va l l e y , p e r m a n e n t s t a t i o n s h a v e b e e n e s t a b l i s h e d

along the axis of the valley (oriented NUI-SE) to measure various
meteorological parameters (Figure 1, p12; also Appendix C:6 for
d e s c r i p t i o n o f s t a t i o n l o c a t i o n s ) . F o r t h e s e s t a t i o n s w e w i l l

r e c o r d c o n t i n u o u s t r a c e s o f t e m p e r a t u r e , h u m i d i t y , a n d p r e s s u r e ;

w i n d w i l l b e r e c o r d e d a t ( Y l o s s L a n d i n g a t t h e P a c i fi c G a s a n d

E l e c t r i c C o m p a n y a n d t h e ( Y l o s s L a n d i n g ( Y l a r i n e L a b o r a t o r i e s , a n d

a t t h e h i g h s c h o o l i n G o n z a l e s ; e v a p o r a t i o n f r o m b l a c k a n d w h i t e

a t m o m e t e r s w i l l b e o b s e r v e d d a i l y a t ( Y l o s s L a n d i n g ( Y l a r i n e L a b o r a ¬

t o r i e s , t h e C o r r e c t i o n a l T r a i n i n g F a c i l i t y a t S o l e d a d , a n d

G o n z a l e s H i g h S c h o o l ; a n d p r e c i p i t a t i o n d a t a w i l l b e a v a i l a b l e a t

o r n e a r a l l s t a t i o n s s h o w n i n F i g u r e 1 *

T h e p r o x i m i t y o f t h e P a c i fi c O c e a n a n d t h e o r i e n t a t i o n o f t h e

l o c a l m o u n t a i n r a n g e s g r e a t l y i n fl u e n c e t h e c l i m a t i c p a t t e r n s o f

t h e ( Y l o n t e r e y B a y A r e a * P r e c i p i t a t i o n o c c u r s m a i n l y d u r i n g t h e

winter months (November through April) and generally decreases
inland and on the lee side of mountain ranges (eg from 18** annual
p r e c i p i t a t i o n a t C a s t r o v i l l e t o 1 0 * * a t K i n g C i t y , a n d f r o m o v e r

a *
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DIAGRAM OF METEOROLOGICAL STATION LOCATIONS
FOR MONTEREY BAY AND THE SALINAS VALLEY

AND CHART OF METEOROLOGICAL FACTORS TO BE MEASURED
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60" in the Santa Cruz POountalns to 13" at San Jose). The mean

annual temperatures increase as one leaves the moderating ocean

behind and goes up the Salinas Valley (eg from 56.2°F at Monterey
to 57.2°F at Salinas and 58,9°F at King City).

E l f o r d a n d S t i l z ' s t y p e w r i t t e n c l i m a t o l o g i c a l r e p o r t s o f t h e

Santa Cruz-Santa Clara counties and of the Wonterey County aree.s

g i v e t h e l a r g e - s c a l e p r e c i p i t a t i o n a n d t e m p e r a t u r e fi e l d s . F r o m

these and many other reports i t becomes obvious that upper air data

and sur face wind and evaporat ion data are requis i te for meaningfu l

descriptions of the Wonterey Bay area. Therefore, pibals (pilot
balloons) will be used to obtain upper air wind data at Moss Landing
Mar ine Laborator ies s ix days aweek, and at Sal inas, Soledad, and on

Monterey Bay dur ing se lec ted shor t - te rm exper imenta l per iods .

T h e s e a - a i r - l a n d p r o j e c t i n t e r a c t s c l o s e l y w i t h a l l o t h e r e n v i r ¬

onmenta l sub-areas prov id ing procedura l gu ide l ines and ins t rumen¬

t a t i o n f o r m o n i t o r i n g m e t e o r o l o g i c a l c o n d i t i o n s o n a l l fi e l d

operations (cf Appendix A:19-24 for data coding form and general
i n s t r u c t i o n s ) .

B I B L I O G R A P H Y ; M e t e o r o l o o i c a l R e f e r e n c e s

1964. CLIMATOGRAPHY OF THE U.S. NO. 86-4: DECENNIAL
CENSUS OF THE U.S. CLIMATE -CLIMATIC SUMMARY OF THE U.S. -
SUPPLEMENT FOR 1951 THROUGH 1960 -CALIFORNIA, Weather Bureau,
Washington, DC, 216 pp,

1967. THE CLIMATE OF SANTA CLARA AND SANTA CRUZ
COUNTIES, ESSA, Environmental Data Services, San Francisco,
Ca, ( typewri t ten) ,

E l f o r d , C . R . a n d J . E . S t i l z . 1 9 6 8 . T H E C L I M AT E O F M O N T E R E Y
COUNTY, ESSA, Environmental Data Services, San Francisco,
Ca, ( typewri t ten) .

Gilliam, H. 1962. WEATHER OF THE SAN FRANCISCO BAY AREA,
Univ of Calif Press, Berkeley and Los Angeles, 72 pp,

U.S. Department of Commerce. Monthly. CLIMATOLOGICAL DATA:
C A L I F O R N I A , N O A A , E n v i r o n m e n t a l D a t a S e r v i c e s .
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b. ivionterev Bav (Monterey Canyon and north bay sub-areas combined for

present report .)
Monterey Bay, located about 70 mi les south of San Francisco, is

C a l i f o r n i a ' s s e c o n d l a r g e s t b a y . I t i s s h a p e d l i k e a r e v e r s e d C

approximately 24 miles long north to south and 12 miles wide (Map 1,
p16). A70-mile shoreline includes extensive broad sandy beaches
and more l imi ted expanses of rocky headlands and c l i f fs . Two major

cities (Santa Cruz and Monterey) and anumber of smaller municipal¬
i t i e s a r e d i s t r i b u t e d a l o n g t h e s h o r e l i n e . A g r i c u l t u r a l d e v e l o p m e n t

dominates the non-urban areas (Map 2, p17). Three major tributaries

empty into the bay, the Pajaro and Salinas rivers and Elkhorn Slough.
The Monterey Submarine Canyon is the most prominent geological

feature of the bay (Map 3, p18) cutting westward from the mouth of
Elkhorn Slough to depths approaching 1000 meters only 12 miles from

O n e i t h e r s i d e o f t h i s c a n y o n t h e b a y i s a r e l a t i v e l y

shallow and gently contoured basin less than 100 meters deep.
Two portions of Monterey Bay were selected for detailed study

in the Da ta Co l l ec t i on P rog ram; a rough ly five m i l e sgua re sec to r

s h o r e .

at the head of the Monterey Canyon, and ashallow-water area along
The Monterey Canyon sector is of part ic-t h e n o r t h b a y s h o r e l i n e ,

l a r i n te res t because ; 1 ) i t r ece i ves f resh wa te r f rom the Pa ja rou

a n d S a l i n a s r i v e r s ; 2 ) i t i s i n fl u e n c e d b y t i d a l fl o w f r o m t h e

adjacent Elkhorn Slough; 3) it receives industrial waste waters
from the Pacific Gas and Electric Company power station (thermal
effluent) and Kaiser Refractories (calcium-enriched, magnesium-
depleted waters); and, 4) vertical circulation over the head of
the canyon is seasonally modulated by prevailing wind patterns.
Because of these factors, it is expected that large seasonal

changes will occur in the distributions of properties in the study
The monthly hydrographic sampling program is designed to

delineate seasonal changes in water properties and to investigate
possible correlations with meteorological and biological factors.
(Refer to Map 4, p19 ,for locations of these sampling stations,
and the Appendix C;7-0 for their more detailed description.)

a r e a s .

\
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This concentrated monthly sampling program in the Monterey

Canyon sector is paralleled by the program for the north bay where
permanent hydrographic stations are positioned along the 15 and
35 meter depth contours (to permit hydro-casts to 10 and 30 meters).
Five permanent beach transect stations are located at strategic
intervals along the north and west shorelines for systematic study
of seasonal changes in beach profiles and sediment transport mech¬
anisms (cf Map 5, p20, hydro-stations numbered 1151-1157 and
beach transects numbered 1180-1184; and Appendix C;9-10, for more

detailed descriptions). The Sea Grant program will bypass sampling
in the south bay for the present since Hopkins Marine Station and
the U.S. Naval Postgraduate School are developing their own cooper¬
a t i v e b e n t h i c s t u d y i n t h a t a r e a .

Biological data collections in Monterey Bay include two major
c o m p o n e n t s . F i r s t , a t fi v e o f t h e h y d r o g r a p h i c s t a t i o n s i n t h e

Monterey Canyon sector, researchers on monthly plankton cruises
co l lec t wa te r samp les a t se lec ted dep ths t rave rs ing the pho t i c

zone for phytoplankton analysis and chlorophyll determination; at
the same stations they also make oblique zooplankton tows. Second,
fishes and benthic organisms are sampled bimonthly at four of the
permanent hydrographic s tat ions in order to compare benth ic

commun i t i es o f f t he Pa ja ro R i ve r and o f f as t r e t ch o f und i f f e ren¬

tiated beach to the north (Manresa Beach). According to stand¬
ardized procedures, 15 and 35 meter depths at those locat ions are

sampled to permit reasonable quantification of results (stations
1105, 1155, 1156, 1154, Map 5). Previous studies of Monterey Bay
prov id ing usefu l background for the p lann ing o f th is program are

P a r t i c u l a r l y u s e f u ll i s t e d i n t h e a t t a c h e d p a r t i a l b i b l i o g r a p h y ,

Odemar, Wild and Wilson (1968) on benthos and fisheries; Wolf
(1968) on current patterns; Starke and Howard (1968) on the Monterey
Canyon; Yancey (1968) and Greene (1970) on geology and sediments.

a r e
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S L L E C T E D B I B L I O G R A P H Y ; W o n t e r e v B a v P r o j e c t s

Bolin, Rolf L., et al. 1964. HYDROGRAPHIC DATA FR01H THE AREA OF
THE mOIMTEREY SUBMARINE CANYON, 1951-1955, Hopkins Marine
S t a t i o n , S t a n f o r d U n i v, P a c i fi c G r o v e , C a .

1932. SEDIMENTS OF MONTEREY BAY, CALIFORNIA.
In; MINING IN CALIFORNIA, Calif Div Mines and Geol, 28(1);42-

G a l l i h e r , W a y n e E .

7 9 .

1970. GEOLOGY OF SOUTHERN MONTEREY BAY AND ITS
RELATIONSHIP TO THE GROUND WATER BASIN AND SALT WATER INTRUSION,
Pre l im ina ry Repor t , U .S . Dep t In t Geo log i ca l Su rvey, 49 pp .

1964. MONTEREY SUBMARINE CANYON, CALIFORNIA;
GENESIS AND RELATIONSHIP TO CONTINENTAL GEOLOGY, PhD thesis,
U n i v S o C a l i f , 2 4 9 p p , 4 t a b l e s , 2 9 i l l u s .

Miller, Daniel J. and Melvyn W. Odemar. 1968. OCEAN SPORTFISH
CATCH AND EFFORT FROM THE GOLDEN GATE TO YANKEE POINT, MONTEREY
COUNTY, CALIFORNIA FOR THE YEAR 1966, Marine Resources Operations,
M R O r e f n o . 6 8 - 1 5 , O c t 1 9 6 8 , 7 0 p p .

P a u l W . W i l d a n d K e n n e t h C . W i l s o n . 1 9 6 8 . A
SURVEY OF THE MARINE ENVIRONMENT FROM FORT ROSS, SONOMA COUNTY
TO POINT LOBOS, MONTEREY COUNTY, Final Report of Calif Dept
Fish and Game to San Francisco Bay-Delta Water Quality Control
Program, 238 pp.

R e i d , J o s e p h L
THE CALIFORNIA CURRENT SYSTEM, Progress Report Calif Coop Fish
Invest (CalCOFi), July 1, 1956 to Jan 1, 1958, pp 27-56.

Starke, George W. and Arthur 0. Howard. 1968. POLYGENETIC ORIGIN
OF MONTEREY SUBMARINE CANYON, Geol Soc Amer Bull 79(7);813-826,
5 fi g s , J u l y 1 9 6 8 .

Wolf, Stephen Connelly. 1968. CURRENT PATTERNS AND MASS TRANSPORT
OF CLASTIC SEDIMENTS IN THE NEARSHORE REGIONS OF MONTEREY BAY,
U n p u b M S T h e s i s , S a n J o s e S t a t e C o l l , C a .

Wong, Walter F. 1970. ASTUDY OF THE BACTERIOLOGICAL QUALITY OF
MONTEREY AND CARMEL BAYS, APRIL 1969 THROUGH MAY 1970, Board
of Supervisors of the Counties of Monterey and Santa Cruz,
Dec 1970, 139 pp.

Yancey, T.F. 1968. RECENT SEDIMENTS OF MONTEREY BAY, CALIFORNIA,
Tech Report HEL-2-18, contracted by Corps of Engineers, U.S.
A rmy, Un i v Ca l i f , Be rke ley.

G r e e n e , H , G a r y.

M a r t i n , B r u c e D .

Odemar, Melvyn W ● »

1 9 5 7 . S T U D I E S O FGunnar Roden and John Wyllie.● »
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c . E l k h o r n S l o u g h

E l k h o r n S l o u g h i s a s h a l l o w, t i d e l y i n fl u e n c e d , c o a s t a l

embayment lying approximately halfway between Monterey and Santa

Cruz , Ca l i fo rn ia , on Monterey Bay. The dra inage bas in fo r the

s lough i s re la t i ve l y sma l l , on l y 220 sgua re m i l es . The no rma l

w e t - w i n t e r , d r y - s u m m e r c l i m a t i c r e g i m e p r o d u c e s t y p i c a l e s t u ¬

a r i n e s a l i n i t y g r a d i e n t s d u r i n g w i n t e r r u n o f f p e r i o d s o n l y ;

d u r i n g t h e d r y s u m m e r m o n t h s h y p e r s a l i n e c o n d i t i o n s d e v e l o p i n

the upper reaches o f the s lough . Ana lys is o f the hydro log ic

a n d b i o l o g i c a l e f f e c t s o f t h e s e s e a s o n a l v a r i a t i o n s i s t h e

p r i m a r y o b j e c t i v e o f t h i s s t u d y .

L i t e r a t u r e o n E l k h o r n S l o u g h i s s c a t t e r e d a n d o f w i d e l y v a r y ¬

i n g s c o p e a n d g u a l i t y. T h e S a l i n a s C o u n t y L i b r a r y h i s t o r i c a l

i

fi le on Moss Landing Harbor and Elkhorn Slough conta ins acol lec¬

t i on o f l o ca l newspape r a r t i c l es g i v i ng a t bes t aske t chy v i ew o f

I n 1 9 3 5 M a c G i n i t i e p u b l i s h e d a nthe na tu ra l h i s t o r y o f t he a rea ,

eco log ica l s tudy based on n ine years o f da ta co l lec t ion in the

lower por t ions of the s lough. Recent work has been carr ied out

by the State Department of Health and by various engineering
T h e s e w o r k s d e a l

A l s o i n t h e

fi r m s c o m m i s s i o n e d b y l o c a l u n i t s o f g o v e r n m e n t ,

p r imar i l y w i th wate r qua l i t y and sewage d isposa l ,

fi les o f Moss Land ing Mar ine Labora tor ies a few s tudent and facu l ty

papers are avai lable on var ious aspects of s lough bio logy and

h y d r o g r a p h y.

The nine stations indicated on the accompanying map (Map 6,
p23) were chosen for practical as well as scientific reasons.
T h e r e i s n e e d t o a s s e s s t h e s e a s o n a l v a r i a t i o n i n t h e w a t e r c h e m ¬

i s t r y a n d c i r c u l a t i o n p a t t e r n s o f E l k h o r n S l o u g h . G i v e n l i m i t e d

manpower and eguipment, stations must be chosen so that the full

gradient of slough conditions will be sampled and so that relative
impacts of various external influences upon water guality can be
assessed. Average depth of the slough at low water ranges from
approximately one meter at the upper end to more than four meters
n e a r t h e m o u t h . T i d a l i n c u r s i o n s o f f o u r t o s i x f e e t o c c u r t w i c e

da i l y. W i th t hese fac to rs i n m ind , t he n ine s ta t i ons a re samp led

monthly dur ing slack high water at the surface, at one meter below
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the surface, and at one foot off the bottom (with middle sample
omitted in shallower depths).

I n a d d i t i o n t o t h i s e x t e n d e d s a m p l i n g p r o g r a m f o r s e a s o n a l

s tud ies o f the hydro logy o f E lkhorn S lough , guar te r l y shor t¬

te rm i n tens i ve i nves t i ga t i ons a re p l anned o f d i u rna l and t i da l

va r i a t i ons i n the phys i ca l p rope r t i es o f t he wa te r mass .

B io log ica l and geo log ica l s tud ies a lso a re under way, w i th

sed iment samples co l lec ted per iod ica l l y f rom channe l and in te r -
i n t e n s i v e b e n t h i c s a m p l i n g

programs are planned for two stations initially, and for others
later in the program as manpower resources permit.

t i d a l z o n e s a t a l l n i n e s t a t i o n s .

F i s h e s a r e

being collected at selected stations on aregular basis using
B i o l o g i c a lg i l l nets and beach seines for sampl ing purposes,

studies generally parallel in scope, freguency, and objectives
t h o s e d e s c r i b e d f o r W o n t e r e y B a y.

S E L E C T E D B I B L I O G R A P H Y t E l k h o r n S l o u o h

1947. BEACH SURVEYS AT MOSS LANDING,
CALIFORNIA, JUNE 6, 1946 TO MARCH 31, 1947, Lab Memo
HE-116-243 , Un iv Ca l i f , Co l l Eng ineer ing , Berke ley,
Apr i l 25 , 1947.

Barrett, Elinore M. 1963. THE CALIFORNIA OYSTER INDUSTRY,
Calif Dept Fish and Game, Fish Bull 123, 103 pp,

Cal i fo rn ia Sta te Depar tment o f Pub l ic Hea l th , Bureau o f
S a n i t a r y E n g i n e e r i n g .
INVESTIGATION OF QUALITY OF WATER AND SHELLFISH IN
THE ESTUARY SYSTEM AT MOSS LANDING, MONTEREY COUNTY,
6 0 p p .

Elford, C. Robert and John E. Stilz, 1968, THE CLIMATE
OF MONTEREY COUNTY, prepared by ESSA Environmental
Data Service (unpublished).

B a s c o m , W i l l a r d ,

1 9 6 7 . S A N I TA R Y E N G I N E E R I N G

1970. GEOLOGY OF SOUTHERN MONTEREY BAY
AND ITS RELATIONSHIP TO THE GROUND WATER BASIN AND SALT
WATER INTRUSION, Open File Report, U.S. Geological
S u r v e y.

Greene, Gary H,

1935. ECOLOGICAL ASPECTS OF A
CALIFORNIA MARINE ESTUARY, American Midland Naturalist
16 (5 ) :629-725 .

M a c G i n i t i e , G e o r g e E .

1946 . MONTEREY SUBMARINE CANYON,
CALIFORNIA: GENESIS AND RELATIONSHIP TO CONTINENTAL
GEOLOGY, PhD Thesis, Univ So Calif, Geology Dept.

M a r t i n , B r u c e D e l w i n .
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H i s t o r i c a l fi l s o n P H o s s L a n d i n g ,S a l i n a s L i b r a r y .
C a l i f o r n i a .

1 9 6 8 . P O LY G E N E T I C O R I G I N
OF THE MONTEREY SUBMARINE CANYON, Geol Soc Amer Bull
7 9 : 0 1 3 - 8 2 6 .

Stump, Arthur D.
INFLUENCE ON ITS CIRCULATION, STRATIFICATION AND
CHEMISTRY, Dept of Chem, San Jose State Coll (unpub¬
lished) .

Starke, G.W. and A.D. Howard.

1967. MOSS LANDING HARBOR: INDUSTRIAL

1 9 6 8 . E V A L U A T I O N O F
ALTERNATIVE WATER QUALITY CONTROL PLANS FOR ELKHORN
SLOUGH AND MOSS LANDING HARBOR, Presented to the
C a l i f o r n i a S t a t e W a t e r R e s o u r c e s C o n t r o l B o a r d a n d
the Central Coastal Regional Water Quality Control
B o a r d , a p p r o x 7 0 p p .

Wong, Vincent Don, 1970,
ACASE HISTORY, (unpublished).

Water Resources Engineers Inc,

MOSS LANDING HARBOR, CALIF.:

1 9 6 8 . W AT E R S U P P LY A N D
DISTRIBUTION AND WASTEWATER COLLECTION, TREATMENT,
AND DISPOSAL FOR THE MOSS LANDING AREA OF MONTEREY
COUNTY, approx 150 pp.

Y o d e r - T r o t t e r - O r l o b A s s o c i a t e s ,
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d . P a i a r c 3 R i v / e r E s t u a r y

The Pajaro is relatively typical of West Coast rivers, with
heavy freshwater runoff during rainy winter months and much

T h e l o w e r r e a c h e sd e c r e a s e d fl o w s d u r i n g t h e d r y s u m m e r s e a s o n ,

of such rivers are true estuaries but with great seasonal fluc¬
tuation in salinity gradients due to these variations in fresh¬
w a t e r i n p u t .

The Pajaro River drains approximately 1300 square miles of
Central California flowing westward into Monterey Bay.
estuarine portion is approximately 2,5 miles long, confined between
flood control levees to average channel width of about 100 meters.

I t s l o w e r

During non-flood periods and at low tide the river follows a
sinoidal channel between these levees with an average depth of
about 1.5 meters in its estuarine portion. Water depth and flow
rates are of course strongly influenced by the semi-diurnal tides.
with water level variations of four to six feet at the river
m o u t h .

The estuary substrate is composed of sand and larger particles
over most of its area with clay and organic materials confined to

A t l o w t i d e sthe banks, peripheral mudflats and upper estuary,
only anarrow S-shaped channel provides water exchange with Mon¬
terey Bay at the river mouth.

The Pajaro River provides acontinuous flow of cold, well-
oxygenated water to the estuary, though in very low volume during

The Pajaro supports asignificant steel-t h e d r y s u m m e r s e a s o n *

head trout run each winter and is apopular fishing area, though
d u e t o a t t r i t i o n o fof diminishing significance in recent years

No significant shel lfish populat ionst h e s t e e l h e a d p o p u l a t i o n ,

occur in the estuary, though they have been present in the recent
The estuary does support adiversified invertebrate andpas t●

fish fauna, and its banks provide riparian habitats for an extensive
b i r d p o p u l a t i o n .
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Since the Pajaro estuary is easily accessible via county roads
and levee maintenance roads, and since it possesses an array of

typical estuarine characteristics and properties, it is auseful
T h e D a t a C o l l e c t i o n P r o g r a m f o rm o d e l f o r e n v i r o n m e n t a l s t u d i e s ,

the Pajaro has been designed to parallel that for Elkhorn Slough
Six sampl ing stat ions have beena s c l o s e l y a s p r a c t i c a b l e ,

established in the estuarine portion of the river (Map 7, p28),
and aseventh is located up-river of t idal influence in order to
provide achemical and physical check on freshwater inflow,
for Elkhorn Slough, hydrologic data are collected monthly at all
seven stations. Biologic sampling (benthos and fishes) and
cor re la ted sed imen t s tud ies a re concen t ra ted a t two s ta t i ons fo r

These studies wi l l be expanded to other

A s

economy o f manpower,

s t a t i o n s a s r e s o u r c e s p e r m i t .

The U.S. Army Corps of Engineers recently (August, 1970) issued
its ENVIRONMENTAL REPORT* APRELIMINARY REPORT ON THE PAJARO RIVER
FLOOD CONTROL PROJECT which analyzes possible ecological effects
o f f u r t h e r r i v e r c h a n n e l i z a t i o n f o r fl o o d c o n t r o l p u r p o s e s . B e y o n d

this document only scattered data reports and summaries prepared by
governmental agencies deal specifically with the Pajaro River (eg
local climate, water flow rates, flood damage, etc.) General
papers dealing with Monterey Bay and environs, and cited in bibliog¬
raphies for other environmental sub-areas, have been helpful in
planning the data collection program for the Pajaro estuary.
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a. Recruitment ^Participants; Env/ironmental Data Collection P)^aar.a!E
1 . F a c u l t y a s s i g n m e n t s a n d r e c r u i t m e n t

Reqular Moss Landing Marine Laboratories faculty members listed
with their biographies in the 1969 proposal and participating in the
Sea Grant project this year are: Dr. Robert Arnal, marine geology and
sediment transport; Dr. William Broenkoui, chemical and physical
oceanography; Mr. Robert Read, meteorology; Mr. Patrick Albin, under¬
water div/ing support; and Dr. John Harville, marine ecology-fisheries,

A r e a s o f s p e c i a l c o n c e n t r a t i o n f o r t h e f a c u l t ya n d p r o g r a m d i r e c t o r ,

members are out l ined in Appendix A;10- l l .

Additional faculty help in the biological field was needed due to
the decision of one regular faculty member not to participate.
Dr. Mary Silver, who recently completed her Ph.D. degree in biological

ography at Scripps Institution of Oceanography, was added to the
s t a f f o n a f u l l - t i m e b a s i s f o r t h e s p r i n g s e m e s t e r t o p r o v i d e m u c h -

o c e a n

needed program support in invertebrate zoology and plankton studies.
In addit ion, Mr. Richard Parrish, fisheries biologist with the Cali f¬
ornia Department of Fish and Game, was appointed to the faculty on a
part-time basis to assist particularly with design operation of fish
c o l l e c t i o n p r o c e d u r e s .

2 . T e c h n i c a l s u p p o r t

Mr. Dav id Se ie l s tad Jo ined the s ta f f as fu l l - t ime oceanograph ic

His exper ience inc ludes two years wi th
M r , S e i e l -

t e c h n i c i a n i n O c t o b e r , 1 9 7 0 ,

Hopkins Marine Station's support program for the Te \/eoa.
stad 's knowledge, exper ience, and energy have made amajor cont r ibut ion

t o t h e s u c c e s s o f t h e p r o g r a m ,

3 . Graduate ass is tants
five teaching assistants and their environmental sub-areas of

responsibility are: Arndt Lorenzen, sea-air-land zones of contact;
Gary McDonald, Monterey Canyon sector; Roger Hilaski, North Bay
perimeter; Scott Dailey, Pajaro River estuary; and Richard Smith,
E i k h o r n S l o u g h ,

a . T h e
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b. Three addi t ional graduate ass is tants a lso have major teaching and

r e s e a r c h r e s p o n s i b i l i t i e s f o r t h e s p r i n g s e m e s t e r o n l y.

G a r r i s o n i s r e s p o n s i b l e f o r s u p p o r t o f a l l p r o j e c t s i n fi e l d c o l ¬

lec t i on and l abo ra to ry p rocess ing and so r t i ng o f ben th i c i nve r -

G a r y K u k o w s k i h a s s i m i l a r r e s p o n s i b i l i t i e s f o r a l l

James Locke prov ides fie ld and laboratory

4
D a v i d

t e b r a t e s .

p r o j e c t s o n fi s h e s ,

leadersh ip in the geolog ic process ing of sed iment samples. I n

a l l cases, ass ignments are acombinat ion o f research and teach ing
f u n c t i o n s .

c . Three graduate students are assigned for the spr ing semester to

quarter-time research and support functions as follows; Judy Hansen,
chlorophyll and plankton samples from the Monterey Canyon sector;
Barry Turner, measurements of salt marsh vegetation standing crops;
Daniel Varoujean, census of Monterey Bay bird fauna and operation
o f o u r 2 6 - f o o t w o r k b o a t .

4 . S t u d e n t r e s e a r c h p a r t i c i p a n t s

Four organized classes taught in the spring semester enroll students
for direct participation in the Sea Grant environmental data collection

The general nature of this participation is summarized below.p r o g r a m ,

(For catalog descriptions of the four Sea Grant program courses, see
Appendix 8;1, abrochure describing all courses taught in the spring
semester, 1971, at the Moss Landing Marine Laboratories.)
a. ML 170—Marine Environment Research. Part icipation

T h i s t h r e e - u n i t fi e l d a n d l a b o r a t o r y c o u r s e p r o v i d e s t h e o r g a n i -
C l a s s e s m e e t a l lz a t i o n a l b a s e f o r t h e fi v e d a t a c o l l e c t i o n t e a m s .

day on the day scheduled (one section on tuesdays, the other on sat-
S tuden ts a re d iv ided in to work ing teams o f five o r s i xu r d a y s ) .

people, each assigned to aparticular graduate student leader. Team
assignments continue for the entire semester, with each participant
exposed to all subject areas in the data collection program, though
with some degree of specialization in terms of interest and special
talents. Space was reserved in the Saturday class for ten secondary
school science teachers from the region, to be recruited for their
interest in participation in such apractical "hands-on
with priority going to those recommended by their districts for

p r o g r a m .

S
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A l e t t e rof curriculum development or other local needs.p u r p o s e s

announcing this opportunity was sent by way of county offices to
all high schools in the four counties of the region (copy provided,

E leven t eache rs we re se lec ted f o r pa r t i c i pa t i on i nAppendix B:2).
this program from the more than twenty that applied.

b . m i 2 5 5 — R e s e a r c h e s i n W o n t e r e y

During the spring of 1971, all students in this three-unit gradu¬
ate course engage in independent researches associated in some way

Wany of these studies will be directw i t h t h e S e a G r a n t p r o g r a m ,

outgrowths of research suggestions made by the fall-semester WL 255
class (Appendix A:29-30). Student demand for this course far ex¬
ceeded expectation, with acapacity class of sixteen enrolling.
Research interests are primari ly in the biological field with benthic
invertebrate studies and fish ecology projects being the most heavily
s u b s c r i b e d ,

c. mi 169f—Advanced SCUBA Warine Research

This class is open only to students who have completed the
beginning SCUBA course and have the approval of diving captain

Acapacity class of eight has been enrolled committed to
diving support of the Sea Grant program wherever this is needed.
SCUBA techniques are being used extensively for evaluating effect¬
iveness of collecting gear and for taking samples in the surf
zone and elsewhere as required for most effective research support.
The class will undergo intensive training in techniques of under-

A l b i n .

water work, including underwater installations, navigation and
mapping, and establishment of both permanent and temporary sampling

E a c h s t u d e n t i n t h e c l a s s h a s a n i n d i v i d u a l r e s e a r c hq u a d r a t s .

project in addition to participation in other activities of the
group as awho le ,

d , f \ L 1 3 5 — m a r i n e W e t e o r o l o o v

S t u d e n t s i n t h i s t h r e e - u n i t c o u r s e p a r t i c i p a t e a s a p a r t o f t h e i r

gular laboratory assignments in the collection of daily meteorol¬
ogical data and in the reduction of these data for analytical purposes.
They also participate in intensive short-term project studies of
marine air mass movements from Wonterey Bay down the Salinas Valley.

r e
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e. Sea Grant research support from general classes at Moss Landing
m a r i n e L a b o r a t o r i e s ,

O ther c lasses a lso par t i c ipa te in the p rogram by prov id ing da ta

f rom fie ld p ro jec t s and o rgan ized s tud ies i n a fo rm tha t can be

coded as apar t o f the da ta co l lec t ion p rogram. Some c lasses ,

such as ML 102, the marine science techniques course, are under¬

t a k i n g s p e c i fi c s h o r t - t e r m s t u d i e s d e s i g n e d t o p r o v i d e d i r e c t

s u p p o r t t o t h e o v e r a l l p r o j e c t . I n a d d i t i o n , a n u m b e r o f s t u d e n t s

engaged in independen t s tud ies w i l l o r ien t the i r work no t on ly to
benefit f rom the bas ic data co l lec t ion program of the Sea Grant

p r o j e c t , b u t t o p r o v i d e a d d i t i o n a l m a t e r i a l s f o r t h e p r o j e c t

t h r o u g h t h e i r o w n e f f o r t s ,

C. Fu l l -Sca le Data Col lec t ion Operat ions; Spr ing Semester. 1971

The present progress report is too early in the semester to provide
m o r e t h a n a b r i e f a c c o u n t o f t h e s e f u l l - s c a l e o p e r a t i o n s . G e n e r a l p l a n s

outlined in the previous sections have been put into effect. The Tuesday
Section of the research participation class is assigned to the Wonterey

Canyon sector and as support of the daily meteorological observations of
the sea-air-land zones of contact project. The considerably larger
Saturday Section is divided among three projects: the North Monterey Bay
project, the Pajaro River estuary, and the Elkhorn Slough, Assignment
schedules have been developed for the first four to six weeks which

provide for training of all groups in techniques required for the various
k i n d s o f d a t a t h a t m u s t b e c o l l e c t e d .

Certain of the materials issued to the research participation classes
T h e s e a r e r e p r o -provide auseful indication of the program operation,

duced in Appendix Cas fo l lows:

1, Saturday class team assignments and February 20 schedule; Appendix C:
1 - 3 ,

2, Assignment schedule: ML 170 class, Saturdays, 0800 to 1630; Appendix
C ; 4 .

3. Assignment schedule: ML 170 class, tuesdays, 0800 to 1630; Appendix
C : 5 .
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PUBLIC INFORMATION AND INTERPRETATION SERVICES
D u r i n g t h e

projects hav/e
L a b o r a t o r i e s a s a

Monterey Bay region,

management studies, and data resources relating to Monterey Bay and the
Central California Coastal Region has been completed and will be ready

I I I .

initial few months of Sea Grant program operation, two major
further strengthened the role of the Moss Landing Marine

public information and interpretation resource for the
First, an extensive bibliography of researches.

f o r d i s t r i b u t i o n b y m i d - M a r c h ,

active Regional Advisory Committee has been establishedS e c o n d , a n

pursuant to the general guidelines presented in our 1969 proposal (repro-
the present document. Appendix D:l-3). Working subcommitteesd u c e d i n

have been organized, and aseries of meetings of these groups held to
consider the present program and future plans of the Sea Grant program.
As an informational component of Regional Advisory Committee activities.
particularly to keep the general public informed on the project as a

director has spoken by invitation to anumber of localw h o l e , t h e p r o g r a m

and regional groups, and periodic news releases have been written and
ci rcu la ted to l oca l news med ia .

A. Thg. Monterey Bibliooraohy
This document is a300-page publication listing scientific and general

books and miscellaneous publications, which deal directly
R e f e r e n c e s w h i c h a r e

I t h a s

papers, reports,
indirectly with the Central California Coast.o r

known to contain specific data on Monterey Bay are so indicated,
than three years of effort in production, with final stepsr e q u i r e d m o r e

completed with Sea Grant support.
The main body of the bibliography consists of approximately 2000

citations arranged by subject according to Library of Congress classi-
Amajor exception to the Library of Congress system is thatfi c a t i o n .

the systematic divisions for the section on Zoology were adapted from
GENERAL ZOOLOGY, Fourth Edition, by Tracy I. Storer and Robert L. Usinger,
McGraw Hill, New York, 1965, and from ALIST OF COMMON AND SCIENTIFIC
NAMES OF FISHES FROM THE UNITED STATES AND CANADA, Second Edition, by
the American Fisheries Society, Committee on Names of Fishes, Ann Arbor,
M i c h i g a n , 1 9 6 0 .
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A n a u t h o r i n d e x a n d s u b j e c t i n d e x a r e p r o v i d e d t o f a c i l i t a t e u s e o f

A p p e n d i c e s l i s t r e f e r e n c e s w h i c h w e r e l o c a t e d t o o l a t et h e p u b l i c a t i o n ,

t o be i n teg ra ted i n to t he ma in b ib l i og raphy.

In order to make per iod ic up-dat ing o f the b ib l iography as conven ient

as possib le, IBM key-punch cards were used to produce the l is t of refer¬

ences and the author index. The key-punching program was designed to

p e r m i t m e c h a n i c a l i n s e r t i o n o f n e w c i t a t i o n s i n t o t h e o r i g i n a l l i s t i n

p roper sub jec t -mat te r sequence . Rev is ions a re p lanned a t two-year
i n t e r v a l s .

This project has been ajo int endeavor of the Moss Landing Mar ine
Laboratories and the Associat ion of Monterey Bay Area Governments, which

ass i s ted ma te r i a l l y w i th f und ing o f b ib l i og raph i c resea rche rs and pub¬
l i c a t i o n c o s t s ,

B . R e g i o n a l A d v i s o r y C o m m i t t e e

1 , P u r p o s e

I n o r d e r t o a s s u r e e f f e c t i v e fl o w o f i n f o r m a t i o n b e t w e e n t h e M o s s

Landing Marine Laborator ies and the people of the region to be served

by the Sea Grant program, acommunicat ion l ink wi th the var ious sectors

o f the suppor t ing commun i ty i s des i rab le . The Reg iona l Adv iso ry
C o m m i t t e e f o r m s t h e l i n k f o r i n f o r m i n g r e g i o n a l o r g a n i z a t i o n s a n d

ind iv idua ls concern ing the program and i ts goa ls and procedures;

rec i p roca l l y i t a l so p rov i des amechan i sm th rough wh i ch rep resen ta t i ves

o f l o c a l a g e n c i e s a n d o r g a n i z a t i o n s , i n l i g h t o f s p e c i a l i n t e r e s t s o r

par t i cu la r exper t i se , can recommend mod ifica t ions in scope or p rocedures ,

a n d s u g g e s t s p e c i fi c p r i o r i t i e s f o r f u t u r e a c t i o n .

Four par t i cu la r a reas fo r Reg iona l Adv isory Commi t tee cons idera t ion

were suggested in the 1969 proposal:

a . A n a l y s i s o f p a r t i c u l a r t h r e a t s t o t h e l o n g - t e r m w e l l - b e i n g o f t h e
marine environment of the region (eg from pollution, erosion,
dredg ing and fi l l ing , e tc , )

b. As an outgrowth of (a), definition of coastal zone problems
fac ing soc ie ty as aresu l t o f man 's encroachments on the sea,

and ass ignment o f p r io r i t i es fo r s tudy o f these p rob lems ,

c . De l i nea t i on o f pa r t i cu l a r l y p rom is i ng avenues f o r ma r i ne

r e s o u r c e s d e v e l o p m e n t f o r t h e M o n t e r e y B a y r e g i o n , w i t h p a r t i c ¬

ular concern for their compatibil ity with problems defined in (b).

I
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d. Recommendations of pilot research activities suitable for
defined in (c) .exploration of selected areas as

2 * C o m p o s i t i o n o f c o m m i t t o o
broad communication and advisory functions, theT o s e r v e i t s

committee had to be representative of educational institutions, gov¬
ernmental agencies concerned with marine affairs, industrial and
commercial interests of the region, regional and local political

and organizations and individuals representing the generalu n i t s ,

p u b l i c .

L e t t e r s of invitation to the organization meeting of the Regional
Advisory Committee were sent to approximately 80 organizations and
individuals representative of this broad spectrum,
tional meeting also functioned as an open public information meeting

a n d w a s s o a n n o u n c e d i n t h e

T h i s o r g a n i z a -

concerning the new Sea Grant program
local news media (cf Appendix D:4 for text of the invitational
letter, D;7-0 for institutions invited, 0:9-12 for alisting of

total comsfiifctse fcmctiona) ai n i i l v i n u a i s p a r t i c i p a t i n g I r ,

3 . Ornanizat leo. a f

While glargo	 is	 t o p r o v i d e
ft/aviat-i-y fuh>;ifei0v.3

estabilshod at tm ftrgfertixation®i meeting folioajing

jadnst aos'iilDls repteeantatiahj, ■'■ip-: j i v
O i

iiost be performed by amall ft'Orking UAltSiv
c n : m r t : [ t r e e s w e r e

general guidelines prsattvntad st that time by the progsram
Tfieese cowAifetees hevo inst period

t h r

(cf Appendix Di
leal ly for censiflerfstion of the general «rea» indicofcad belc»*

a-: Ldueation MM.mm	 p a f f t l o u i a r l y c o n e s m e d
with fbciUfceUng effective int««actions among the severeX

C € } . « - 3

' j x c ' C o r ●..i

lucattonal inetttulione of the «onfcetey Bay eree in regard
mar in r r«se f t r cJT«ss and educa t ion . -

sorypticih	c e n t r a l l y i n t e r s ' s t e d
in oiar.nim; for affflanagssmsnt of the coastal zone for

iaiiseat possibl®	 o f m a r i n a a n d

. . o r .

f . f o t o c . ' .

psrti&i(l»riy corurarnad
with tfi^ See Gr&rjt def.* .●.nllectieri program sod pilot rsssarch

cfojacts which roi^to to fisherlee and other marlm end
e s t u a r i n e l i v i m j r e s o u r c e s *

,«cr, - -va
■ k
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d . P h y s i c a l M a r i n e R e s o u r c e s S u b c o m m i t t e e c o n c e r n e d p a r t i c u l a r l y

w i th water qua l i t y enhancement and e f fec t i ve use o f non- l i v ing
m a r i n e r e s o u r c e s ,

4 . R e l a t e d p u b l i c i n f o r m a t i o n a c t i v i t i e s

As outgrowth of the env i ronmenta l data co l lec t ion program

generally, and the activities of the Regional Advisory Committee
specifically, the program director was invited to speak on the project
by anumber of local organizations, and also to consult with local and
state agencies on problems of environmental quality. Since these
a c t i v i t i e s r e p r e s e n t a v e r y s i g n i fi c a n t p u b l i c s e r v i c e f u n c t i o n o f t h e

S e a G r a n t p r o g r a m , a p a r t i a l c h r o n o l o g i c a l l i s t i n g o f t h e s e f u n c t i o n s

i s p rov i ded he rew i t h :
26 Augus t 1970

Association of Monterey Bay Area Governments
(presentation: Sea Grant Program)

0September 1970
Board of Supervisors, Santa Cruz County
(presentation: Sea Grant Program)

29 September 1970
a n d

4 ( V l a r c h 1 9 7 1
C a l i f o r n i a O c e a n A r e a P l a n s t a f f .
Department of Navigations and Ocean Development,
Sacramento (consul tat ions regarding Sea Grant
data collection program and possible inputs from
i t i n to Ca l i f o rn ia Ocean A rea P lan )

2 3 - 2 5 N o v e m b e r 1 9 7 0
Ca l i f o rn ia Coopera t i ve Ocean ic F i sher ies
Investigations annual meeting (consultations
regarding fisheries related pi lot research
s t u d i e s )

4 - 5 D e c e m b e r 1 9 7 0

Cal i fornia Advisory Commission on Marine and
Coastal Resources (participation as Commissioner
and Chairman of Education and Research Committee
i n c o n s i d e r a t i o n o f p r i o r i t i e s a n d p r o c e d u r e s
f o r e s t a b l i s h m e n t o f m a r i n e e d u c a t i o n a l r e s e r v e s
i n C a l i f o r n i a )

6 D e c e m b e r 1 9 7 0
a n d

16 Feb rua ry 1971
County Health Departments, Monterey and Santa Cruz
c o u n t i e s ( i n v i t e d p a n e l p a r t i c i p a n t i n p u b l i c f o r u m s

pollution problems and solutions for Monterey Bay)o n
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F e b r u a r y 1 9 7 1
Spor ts F isher ies and Wi ld l i fe , U .S . Depar tment
of the Interior, Sacramento, (consultation
rega rd ing po ten t i a l env i ronmen ta l impac ts o f
proposed dredge spoi l deposit ion from Woss
Landing Harbor into Wonterey Bay)

8 F e b r u a r y 1 9 7 1
W o n t e r e y I n s t i t u t e o f F o r e i g n S t u d i e s
(invited convocation speaker; "Wonterey Bay—
Quo Vadis?”)

2 3 F e b r u a r y 1 9 7 1
Wonte rey -San ta Cruz Coun t ies Un ified A i r Po l lu t i on
Con t ro l D is t r i c t , and Depar tmen t o f Me teo ro logy,
U.S. Naval Postgraduate School (conference of Moss
Landing Mar ine Laborator ies meteoro log ica l and
s u p p o r t s t a f f t o d e v e l o p g e n e r a l g u i d e l i n e s f o r
cooperative research areas with the agencies)

4 M a r c h 1 9 7 1

Ca l i f o rn ia S ta te Wate r Qua l i t y Con t ro l Boa rd ,
Sacramento ( invited part icipant, discussion
meet ing of sc ient is ts and Board chairman and
s t a f f r e g a r d i n g l o n g - r a n g e p o l i c i e s a n d p r o ¬
cedures for waste-water management for Monterey
Bay spec ifica l ly, Ca l i fo rn ia genera l ly )

5 M a r c h 1 9 7 1

Kaiser Refractories management and engineer. Moss
Landing (discussion meeting with Moss Landing
M a r i n e L a b o r a t o r i e s f a c u l t y r e g a r d i n g K a i s e r p l a n s
for development of an ocean outfall for effluent)

6 M a r c h 1 9 7 1

C e n t r a l C a l i f o r n i a S p o r t s m e n ' s C o u n c i l , C a r m e l ,
(invited banquet speaker, quarterly meeting, to
d i s c u s s S e a G r a n t p r o g r a m a n d e n v i r o n m e n t a l
p ro tec t ion )

News releases have been prepared and circulated to regional news

media concerning major development in the Sea Grant program,

n e w s p a p e r c o v e r a g e h a s b e e n a c c o r d e d t h e fi r s t

our environmental data collection program (Appendix D:13); an intensive
meteorological study in the Salinas Valley (D:14); publication of the
Monterey Bay Bibliography (D:17), and asuccession of activities of the
Regiona l Adv isory Commit tee (D:15-17) .

S p o t r a d i o a n d t e l e v i s i o n c o v e r a g e a l s o h a s b e e n a c c o r d e d t h e p r o j e c t ,

w i th emphas is on i t s poss ib le con t r i bu t ions to so lu t ion o f Mon te rey Bay

C a b l e t e l e v i s i o n p r o d u c t i o n g r o u p s i n M o n t e r e y

G o o d

s h a k e d o w n c r u i s e " o f

p o l l u t i o n p r o b l e m s ,

a n d S a n t a C r u z c o u n t i e s a r e i n p r o c e s s o f d e v e l o p i n g f e a t u r e r e p o r t s
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local origination" commitments.the project as apart of their

News media throught the area have indicated real interest in this
obvious newsworthy significance in light of its local

o n

program of

s e r v i c e i m p l i c a t i o n s *

5. Pilot research oroiect recommendations of, the. Regional .Advisp]c.y
C o m m i t t e e

outgrowth of work sessions December through February, the
subcommittees of the Regional Advisory Committee produced aseries

A s

suggestions regarding regional problems that require study,
organized into asingle document for referral to

a n i n d i c a t i o n o f

o f

T h e s e h a v e b e e n

the moss Landing Marine Laboratories faculty as
The subcommittees recognize that thesea r e a s o f c o m m u n i t y c o n c e r n .

constitute essentially a"research suggestion bank"r e c o m m e n d a t i o n s

for staff consideration, and that priorities for action on them
necessarily be conditioned by resources available.m u s t

these recommendations constitute so substantive an
f o r t h e s e fi r s t f e w m o n t h s o f

B e c a u s e

tput of the Sea Grant program
ope ra t i on , t hey a re

(eight pages following).

o u

attached to the body of the present document

PROGRAM PLANS: BALANCE OF FISCAL YEAR (February-July, 1971)
T h e S e a G r a n t E n v i r o n m e n t a l D a t a C o l l e c t i o n P r o g r a m i s i n f u l l - s c a l e

o p e r a t i o n a s o f F e b r u a r y , 1 9 7 1 , a n d w i l l p r o c e e d d u r i n g t h e s p r i n g s e m e s t e r

according to plans outlined in previous sections (pp 11-20)●
p r o v i d e t h e fi r s t f o u r m o n t h s o f t h e c o o r d i n a t e d i n t e r d i s c i p l i n a r y p r o g r a m

T h i s p r o g r a m w i l l h a v e l o n g -

I V .

T h i s w i l l

o r i g i n a l l y p r o p o s e d a s a t w o - y e a r e f f o r t *

t e r m s i g n i fi c a n c e o n l y i f i t s p r i m a r y o r g a n i z e d t h r u s t i s m a i n t a i n e d t h r o u g h

a t l e a s t a n o t h e r y e a r o f e f f e c t i v e o p e r a t i o n .

An annual repor t wi l l be prepared in June as asupplement to the present

documen t cons i s t i ng p r i nc i pa l l y o f asummary o f subs tan t i ve find ings o f t he
fi r s t h a l f - y e a r o f e n v i r o n m e n t a l d a t a c o l l e c t i o n , a n d a fi s c a l r e p o r t .

]



Mom £oHdiHf Maoinm JiakohotofuM o f t h o

3 9
CALIFORNIA STATE COLLEGES at Ftoano. Hoywatd, Saciamonto, San Ranclaĉ  San Jose

P.O. Box 223, Moat Uanding, California 95039

Environmantal Studies, Monterey Bay Region
Nat ional Sea Grant Program

SOME MARINE RESEARCH PROBLEM AREAS FOR THE MONTEREY BAY REGION

s u g g e s t e d b y t h e

Working Subcommittees of the Regional Advisory Committee
Moss Landing Marine Laboratories Sea Grant Program

1 M a r c h 1 9 7 1

S u b c o m m i t t e e s :

Education and Research:	 C h m . , M i l t o n B r i s t o w , M o n t e r e y
Peninsu la Col 1ege.

Conservation and Development:	 C h m
C o u n c i l o n M o n t e r e y B a y .

Physical Marine Resources:	 C h m . , W a l t e r W o n g , M o n t e r e y
County Health Dept.

Living Marine Resources:	 ( a c t i n g f o r t h e C h m . ) , E a r l
E b e r t , C a l i f . F i s h a n d G a m e .

C a p t . S i d B r o o k s ,● 9

I N T R O D U C T I O N

A s d i r e c t o u t g r o w t h o f o u r d e fi n i t i o n o f f u n c t i o n s a t t h e
November 16 organizat ional meeting, the working subcommittees
of the Regional Advisory Committee have addressed themselves
to two ma jo r ques t i ons du r i ng the pas t seve ra l mon ths . F i r s t ,
they have provided react ions to the present plans and program
of the Sea Grant pro jec t , genera l ly approv ing o f p rogress as
out l ined by the p ro jec t d i rec to r, and mak ing anumber o f use¬
fu l suggest ions concern ing areas they cons idered wor thy o f
p a r t i c u l a r p r i o r i t y o r e m p h a s i s .
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Second, the subcommittees have considered aseries of research
areas on problems which they believe have significance for
marine resources development in the Monterey Bay region. They
have outlined these problem areas in general terms only, recog¬
nizing that detailed definition is afunction of the specialist
who choses to under take ag iven research e f fo r t .

These recommendat ions a re v iewed as a
for consideration by the Sea Grant program staff,
organized with any priority sequence, since priorities for
action on them must be left up to the Sea Grant staff. These
priorities inevitably will be areflection of research interests
of the faculty, and of course will be limited by the physical
resources available at the Moss Landing Marine Laboratories.

The recommendations which follow are grouped by subcommittee.
Some overlap is apparent, and has been retained in this report
with only minor editing, since this demonstrates significant
similarities of concern among the several working groups. This
document has been prepared by project director Harville, for
the Subcommittees. Copies have been provided the Sea Grant
program staff, and have been mailed to all members of the
Regional Advisory Committee.

Asecond public meeting is planned for the Regional Advisory
Committee featuring an illustrated progress report on the first
year of activities, and outlining Sea Grant plans for the
future. The tentative date Is Monday, May 24, 7:30 p.m.j the
place, Monterey Peninsula College. An agenda and other details
w i l l b e m a i l e d i n l a t e A p r i l .

research suggest ion bank
Th e y a r e n o t

SUGGESTED AREAS FOR PILOT RESEARCH PROJECTS

Education and Research Subcommittee Recommendations.
That the Sea Grant Program gather information on current
marine research in and around Monterey Bay.

2. That this information, as well as new information gener¬
ated by Sea Grant research, be disseminated in the form
of aperiodic newsletter written for the interested lay¬
men, hopefully published several times ayear, and cir¬
culated to agencies, schools, and others interpted in
Monterey Bay. (The subcommittee will help with the
development of amailing list.)

1 .
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T h a t o c c a s i o n a l i n f o r m a t i o n b u l l e t i n s b e p r e p a r e d w h i c h
d i s c u s s a s u b j e c t i n g r e a t e r d e p t h .

That occasional public meetings be held (annually?) for
t o p i c s o f u n u s u a l p u b l i c i n t e r e s t .

3 .

4 .

C o n s e r v a t i o n a n d D e v e l o p m e n t S u b c o m m i t t e e R e c o m m e n d a t i o n s .

A . C o a s t a l S a n d s a n d D u n e s o f t h e M o n t e r e y B a y A r e a ; S t a t e m e n t
o f t h e P r o b l e m .
T h e c o a s t a l s a n d s a n d d u n e s o f t h e M o n t e r e y B a y a r e a a r e a n
e c o n o m i c , a e s t h e t i c a n d e n v i r o n m e n t a l a s s e t o f t h e r e g i o n .
D u n e a n d b e a c h s a n d s h a v e b e e n m i n e d c o m m e r c i a l l y f o r m a n y
y e a r s a n d u s e d i n a b r a s i v e s , g l a s s m a n u f a c t u r e a n d c o n s t r u c ¬
t i o n m a t e r i a l s . R e p l e n i s h m e n t o f b e a c h s a n d s a p p e a r s t o
h a v e b e e n p r i n c i p a l l y f r o m l o c a l r i v e r s a n d s . R e c e n t s u r ¬
v e y s m a d e b y t h e U . S . A r m y C o r p s o f E n g i n e e r s i n d i c a t e
c r i t i c a l e r o s i o n o f s a n d y b e a c h e s e x i s t s i n a n u m b e r o f
a r e a s a l o n g t h e M o n t e r e y B a y s h o r e l i n e . P u b l i c c o n t r o v e r s y
o v e r i s s u a n c e o f s a n d m i n i n g p e r m i t s i n t h e D e l M o n t e
F o r e s t p r o p e r t i e s h a s f o c u s e d a t t e n t i o n o n t h e r e c r e a t i o n a l
a n d e n v i r o n m e n t a l v a l u e s o f b e a c h d u n e s . H o t e l a n d r e s i ¬
d e n t i a l c o n s t r u c t i o n o n b e a c h s i t e s h a v e r a i s e d c o n t r o ¬
v e r s i a l i s s u e s o f e c o l o g i c a l d a m a g e , " v i e w p o l l u t i o n " ,
s t r u c t u r a l s a f e t y a n d l o s s o f r e c r e a t i o n a l v a l u e s . N o t
n e a r l y e n o u g h d a t a i s a v a i l a b l e o n s a n d t r a n s p o r t , o r i g i n
o f s e d i m e n t s , c h a n g i n g p a t t e r n s o f s a n d t r a n s p o r t c a u s e d
b y i n t e r - t i d a l c o n s t r u c t i o n , b y d a m m i n g o f r i v e r s a n d b y
o t h e r f a c t o r s w h i c h a f f e c t r e p l e n i s h m e n t o f s a n d b e a c h e s
a n d d u n e s .

T h e b u r g e o n i n g p o p u l a t i o n o f C a l i f o r n i a , i n c r e a s i n g l e i s u r e
t i m e , i n c r e a s i n g t o u r i s m , a n d p u b l i c a w a r e n e s s o f t h e s c a r ¬
c i t y a n d r e c r e a t i o n a l v a l u e s o f t h e s h o r e l i n e , a l l p o i n t
t o w a r d a n e e d f o r e v a l u a t i o n o f t h e p r e s e n t a n d f u t u r e
a v a i l a b i l i t y o f a d e q u a t e b e a c h a n d d u n e a r e a s t o s a t i s f y
p u b l i c d e m a n d . C h a n g e s i n i n t e r p r e t a t i o n o f t h e l a w s
w i t h r e g a r d t o b e a c h a c c e s s , a n d p e n d i n g l e g i s l a t i o n o n
c o a s t a l p l a n n i n g e m p h a s i z e t h e n e e d f o r b a s e - l i n e d a t a
f r o m w h i c h t o e v a l u a t e a n d p l a n f o r t h e f u t u r e . C o n t i n u ¬
i n g c o n fl i c t s b e t w e e n p u b l i c i n t e r e s t a n d t h e t r a d i t i o n a l
r i g h t s o f t h e p r i v a t e p r o p e r t y o w n e r p o i n t u p t h e u r g e n t
n e e d f o r s u c h p l a n n i n g . M e t h o d s o f e v a l u a t i n g t h e i m p a c t
o f c o a s t a l d e v e l o p m e n t , o f d e t e r m i n i n g m u l t i - c o m p a t i b l e
u s e s a n d o f e s t a b l i s h i n g p r i o r i t i e s f o r e x c l u s i v e u s e
a r e e s s e n t i a l i f t h e b e s t i n t e r e s t s o f t h e p u b l i c a r e
t o b e s e r v e d .
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T h e f o l l o w i n g s u g g e s t e d p i l o t r e s e a r c h p r o j e c t s a r e a n
e x p r e s s i o n o f t h e I n t e r e s t s a n d c o n c e r n s o f t h e S u b c o m m i t ¬
t e e o n C o n s e r v a t i o n a n d D e v e l o p m e n t . T h e y a r e s t a t e d I n
g e n e r a l r a t h e r t h a n s p e c i fi c t e r m s w i t h t h e I n t e n t i o n
t h a t s c i e n t i s t s m o r e f a m i l i a r w i t h r e s e a r c h t e c h n i q u e s
w i l l b e a b l e t o f o r m u l a t e r e s e a r c h p r o p o s a l s b a s e d o n
a v a i l a b l e d a t a , e q u i p m e n t a n d e x p e r t i s e . M e m b e r s o f t h e
S u b c o m m i t t e e w i l l b e h a p p y t o m e e t w i t h l a b o r a t o r y s t a f f
m e m b e r s f o r m o r e d e t a i l e d d i s c u s s i o n s I f d e s i r e d .

B . S U G G E S T E D P I L O T R E S E A R C H P R O G R A M S

1 . I n v e s t i g a t e a n d r e c o r d e x i s t i n g b e a c h a n d s a n d d u n e
f o r m a t i o n s o f t h e M o n t e r e y B a y A r e a . E x t e n s i v e
b i b l i o g r a p h i c r e v i e w, a n d c o l l e c t i o n o f e x i s t i n g
p h o t o g r a p h i c a n d h i s t o r i c a l d a t a w i l l p r o v i d e t h e
b a c k g r o u n d I n f o r m a t i o n f o r t h e f o l l o w i n g s p e c i fi c
s t u d i e s :

a. Develop an overal l v iew of sources of beach
s a n d r e p l e n i s h m e n t , s a n d t r a n s p o r t , c h a n g e s
created by man-made s t ruc tures ; make recommen¬
dat ions fo r spec ific ac t ions wh ich wou ld p re¬
serve ex is t ing des i rab le va lues and re ta rd
d e t e r i o r a t i n g c o n d i t i o n s ,

b . C o m p i l e a h i s t o r i c a l r e c o r d o f c o m m e r c i a l
u t i l i z a t i o n o f b e a c h a n d d u n e s a n d s ; r e c o r d
k n o w n e f f e c t s o n b e a c h e s a n d d u n e s a s t o e c o ¬
l o g i c a l a n d e n v i r o n m e n t a l v a l u e s ; f o r e c a s t
poss ib le de le te r ious e f fec ts based on present
m i n i n g r a t e s ,

c . Del ineate ex is t ing and known planned uses of
s a n d b e a c h a r e a s , o w n e r s h i p d a t a , c h a r a c t e r i s ¬
t i c s o f u n i q u e a r e a s , e r o s i o n d a n g e r , e t c .

d . E v a l u a t e e f f e c t s o f e x i s t i n g b e a c h c o n s t r u c t i o n
(housing, roads, jet t ies, hotels, etc.) on
beaches and adjacent dunes. Record or ig inal
c o n d i t i o n s a n d m o n i t o r c h a n g e s w h i c h o c c u r a s
aresu l t o f on-go ing beach deve lopment .
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2 . P l a n n i n g f o r o p t i m a l a l l o c a t i o n o f l i m i t e d c o a s t a l
resources is v i ta l and urgent i f the many economic,
a e s t h e t i c , e n v i r o n m e n t a l a n d s o c i a l v a l u e s o f t h e
coas t l i ne a re to be p rese rved . Pend ing s ta te l eg i s¬
l a t i o n m a y r e q u i r e d e v e l o p m e n t o f " c o a s t l i n e e l e m e n t s "
to ex is t ing Master P lans . Techn iques fo r such p lan¬
ning are a t best rud imentary and exper imenta l . The
i n t e r d i s c i p l i n a r y n a t u r e o f t h i s p l a n n i n g p r o c e s s
and the need for asystems approach to an acceptable
s o l u t i o n m i t i g a t e a g a i n s t s u c c e s s i f t h e c o n v e n t i o n a l
methods of local p lanning, based pr imar i ly on economic
c o n s i d e r a t i o n , a r e c o n t i n u e d ,

a . S e t u p a t e a m t o e v a l u a t e b o t h t e r r e s t r i a l a n d
marine coastal resources of Monterey Bay; iden¬
t i fy un ique s i tes ; recommend prefer red uses of
s p e c i fi c s i t e s o n a p r i o r i t y b a s i s ,

b . Set up aresearch team to work wi th Ci ty and
County p lanning agencies in develop ing coast l ine
p l a n s ; i n v e s t i g a t e i n d e t a i l t h e a p p l i c a t i o n o f
the matr ices developed for the Cal i forn ia Ocean
Area Plan to specific sites and uses; investigate
methods of quanti fying many of the factors enu¬
merated in the matr ix systems.

Phys ica l Resources Subcommi t tee Recommenda t ions .

A . A g e o l o g i c p i l o t r e s e a r c h p r o j e c t .
Representatives from both State and Federal agencies con¬
cerned with natural resources and geologic problems recom¬
me n d co n s i d e ra t i o n f o r t h e f o l l o w i n g p i l o t s t u d i e s f o r
M o n t e r e y B a y a n d t h e c e n t r a l C a l i f o r n i a c o a s t l i n e :

1. Acomprehensive investigation of geologic hazards is
e s s e n t i a l a s a p r e l i m i n a r y s t e p b e f o r e a n y r e s i d e n t i a l
or recreational development is permitted along the
coastline. Areas of concern should be areas of poten¬
tial instability, such as the sand dunes along the
central and southern shorelines of the bay. In addi¬
tion areas where wave activity is important should be
u n d e r o b s e r v a t i o n a n d m o n i t o r e d f o r a t l e a s t
An example for such invest igat ion would be the
o f c l i f f e r o s i o n a l o n g t h e n o r t h e r n s h o r e l i n e o f t h e
bay. Ath i rd poss ib i l i ty would be an invest igat ion
of submarine slumping in Monterey Canyon as this
could generate very destructive tidal waves (tsunamis).

a y e a r ,
z o n e
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2 . Adeta i led s tudy o f the sand budget in Monterey Bay
I s e s s e n t i a l . S a n d I s a c r i t i c a l r e s o u r c e i n t h i s
a rea . I t p rov ides beaches fo r r ec rea t i on and p ro tec t s
the coast l ine against the energy of waves; wi thout
t h i s p r o t e c t i o n m i l l i o n s o f d o l l a r s o f l o s s e s c a n b e
expected. Prob lems that need to be invest igated in¬
c l u d e t h e f o l l o w i n g :

a . W h a t i s t h e r a t e o f r e c e s s i o n o f t h e s h o r e l i n e ,
p a r t i c u l a r l y c r i t i c a l a r e a s o f t h e c o a s t ?

b. What is the annual sand yie ld of the Pajaro and
Sa l inas R ivers , and how i r regu la r i s th is supp ly?

c . W h a t a r e t h e r e l a t i v e s t a b i l i t i e s o f v a r i o u s
s i zes and so r t i ngs o f sands , w i t h pa r t i cu la r
r e f e r e n c e t o p o s s i b l e i m p o r t a t i o n o f s a n d f o r
shorel ine protect ion, as may be necessary along
por t ions o f the nor thern shore l ine o f Monterey
Bay?

F u r t h e r S t u d i e s o f S e w a g e I m p a c t o n S h e l l fi s h .
There is aneed to study the effects of sewage and manure
w a s t e o n s h e l l fi s h . N o t o n l y s h o u l d c o l i f o r m b a c t e r i a b e
u s e d a s i n d i c a t o r s o f e f f e c t , b u t a l s o t h e t o x i c i t y e f f e c t
o f p e s t i c i d e s a n d h e a v y m e t a l s s h o u l d b e c o n s i d e r e d . E l k -
h o r n S l o u g h h a s b e e n p o s t e d f o r h i g h l y c o n t a m i n a t e d s h e l l ¬
fi s h f o r t h e p a s t t w o y e a r s . T h e h i g h c o l i f o r m c o u n t s
h a v e b e e n d u e t o s e w a g e , m a n u r e w a s t e , a n d a g r i c u l t u r a l
r u n - o f f .

E n f o r c e m e n t a c t i o n s a g a i n s t s e v e r a l d a i r i e s d i s c h a r g i n g
i n t o E l k h o r n S l o u g h w i l l e l i m i n a t e t h e d i r e c t d i s c h a r g e
o f m a n u r e w a s t e i n t o E l k h o r n S l o u g h b y A u g u s t , 1 9 7 1 .
B a s e - l i n e e v a l u a t i o n o f t h e s e d i s c h a r g e s o n s h e l l fi s h
c a n b e p r e s e n t l y e s t a b l i s h e d , a n d c h a n g e s i n s h e l l fi s h
t h a t o c c u r a f t e r e l i m i n a t i o n o f t h e p o l l u t i o n p r o b l e m
c a n t h u s b e e v a l u a t e d .

E v a l u a t i o n o f t h e e f f e c t f r o m s e w a g e e f fl u e n t , m a n u r e
w a s t e , p e s t i c i d e s , a n d h e a v y m e t a l s s h o u l d b e m a d e o f
n o t o n l y t h e g a p e r a n d Wa s h i n g t o n c l a m s i n E l k h o r n
S l o u g h , b u t a l s o f o r p i s m o c l a m s i n M o s s L a n d i n g a n d
P a l m B e a c h a r e a s . T h e M o n t e r e y C o u n t y H e a l t h D e p a r t ¬
m e n t i s m a k i n g r o u t i n e s u r v e i l l a n c e c o l i f o r m t e s t s o f
t h e s h e l l fi s h - g r o w i n g w a t e r s f o r c o m p l i a n c e w i t h t h e
H e a l t h a n d S a f e t y C o d e . T h i s t a s k i s o f t e n p e r f o r m e d
c o o p e r a t i v e l y w i t h t h e s t a f f o f t h e M o s s L a n d i n g M a r i n e
L a b o r a t o r y , a n d t h e s e a r e a s o f c o o p e r a t i v e e f f o r t c o u l d
b e e x p a n d e d .
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B e c a u s e o f i n c r e a s i n g c o n c e r n f o r t h e e f f e c t s o f m e r c u r y
o n fi s h e s a n d s h e l l fi s h , a s t u d y s h o u l d b e u n d e r t a k e n t o
i d e n t i f y p o t e n t i a l s o u r c e s o f m e r c u r y c o n t a m i n a t i o n o f
t h e m a r i n e e n v i r o n m e n t , a n d t o e v a l u a t e t h e i m p a c t o f
t h i s e l e m e n t o n s e l e c t e d m a r i n e o r g a n i s m s .

L i v i n g R e s o u r c e s S u b c o m m i t t e e R e c o m m e n d a t i o n s

S e v e r a l m e m b e r s o f t h e S u b c o m m i t t e e s u g g e s t e d t h e f o l l o w i n g
a r e a s o f p a r t i c u l a r e m p h a s i s :

A . N e e d f o r i n f o r m a t i o n o n b i o l o g y o f i m p o r t a n t s h e l l fi s h
s p e c i e s .
I n f o rma t i on on t he d i s t r i bu t i on , abundance , popu la t i on
s t r u c t u r e a n d l i f e h i s t o r i e s o f s h e l l fi s h s p e c i e s o f
Mon te rey Bay and env i rons i s woe fu l l y l ack ing . L im i ted
s t u d i e s h a v e b e e n a c c o m p l i s h e d i n t h e i n t e r t i d a l z o n e ,
but we know almost noth ing of subt idal populat ions or
d i s t r i b u t i o n s .

Adense sub t ida l popu la t ion o f the gaper c lam, Tresus
n u t t a l 1 i , i s k n o w n t o e x i s t i n t h e g e n e r a l v i c i n i t y o f
t h e M o n t e r e y C i t y h a r b o r. S i m i l a r l y, s u b s t a n t i a l p o p u l a ¬
t ions of gapers and Washington c lams, Saxidomus nut ta l l i ,
e x i s t w i t h i n E l k h o r n S l o u g h . A l s o , s i g n i fi c a n t p o p u l a ¬
t ions o f the p ismo c lam, Tive la s tu l to rum, a re p resen t
in Monterey Bay. These three species are considered
i m p o r t a n t t o t h e s p o r t fi s h e r y .

L i fe h is tory s tud ies of both the gaper and Washington
clams should be under taken. Also, we should at tempt to
define populat ion s izes and st ructure (age and s ize com¬
pos i t i ons ) i n se lec ted reg ions o f t he Bay.

B . S t u d i e s o f i m p a c t o f h e a t e d e f fl u e n t s o n m a r i n e o r g a n i s m s .
T h e g e n e r a l o u t l i n e f o r p i l o t r e s e a r c h s t u d i e s i n t h i s
area contained in the 1969 Sea Grant project proposal ,
i s c o m m e n d e d f o r f u r t h e r c o n s i d e r a t i o n a n d a c t i o n .
Pe r t i nen t sec t i ons o f t ha t p roposa l a re as f o l l ows
(pp. 43-44, 1969 proposal to the Sea Grant Office):

"The Moss Landing power generating stat ion of the
Pacific Gas and Electr ic Company is the second
largest in the world, with asteam plant cooling
sys tem p roduc ing more than ha l f am i l l i on ga l l ons
o f warm wa te r e ffluen t pe r m inu te . . .
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" I . W h a t i s t h e e f f e c t o f d e e p - w a t e r I n j e c t i o n o f
w a r m w a t e r o n f o r a g e s p e c i e s I n t h e r e c e i v i n g
w a t e r s ? W e h a v e o b s e r v e d h e a v y c o n c e n t r a t i o n s
o f t e r n s a n d s m a l l g u l l s f e e d i n g I n t h e " b o i l "
c r e a t e d b y t h e P. G . & E . w a r m - w a t e r e f fl u e n t .
T h e m e c h a n i c a l s t r u c t u r e o f t h e c o o l a n t s y s t e m
m a k e s I t u n l i k e l y t h e f o r a g e o r g a n i s m s h a v e b e e n
c a r r i e d t h r o u g h t h e p l a n t I n t h e c o o l a n t w a t e r s .
I f t h e s e w a t e r s h a v e a s t u n n i n g o r d i s o r i e n t i n g
e f f e c t o n s o m e s p e c i e s o f f o r a g e fi s h e s , t h i s
m i g h t h a v e s i g n i fi c a n t I m p l i c a t i o n s f o r o u t f a l l
d e s i g n . I t a l s o m i g h t s u g g e s t a p o s i t i v e u s e
o f s u c h a n o u t f a l l t o a t t r a c t d e s i r a b l e p r e d a t o r
s p e c i e s a n d r e n d e r t h e m p a r t i c u l a r l y a v a i l a b l e
t o a s p o r t o r c o m m e r c i a l fi s h e r y .

" 2 . W h a t I s t h e e f f e c t o f e n t r a i n m e n t I n t h e c o o l i n g
s y s t e m o f v a r i o u s p l a n k t e r s . I n c l u d i n g l a r v a l
fi s h e s , a n d w h a t a r e t h e I m p l i c a t i o n s I n r e g a r d
t o I m p a c t s o n m a r i n e f o o d c h a i n s ? W h a t a r e t h e
Imp l i ca t ions fo r coo lan t sys tem des ign?

" 3 . W h a t a r e t h e e f f e c t s u p o n s h e l l fi s h a n d d e m e r s a l
fi s h p o p u l a t i o n s o f t h e s m a l l e r v o l u m e w a r m - w a t e r
d ischarges In to E lkhorn S lough? S ince these d is¬
charges are In an area o f ex tens ive and d ivers ified
s h e l l fi s h p r o d u c t i o n , a n a t u r a l l a b o r a t o r y e x i s t s
f o r t h e s e s t u d i e s , w h i c h h a v e e x t e n s i v e I m p l i c a t i o n s
f o r a q u a c u l t u r e . "
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22 September 1970

Facu l t y, G radua te Ass i s tan t s , and S ta f f
F R O m : J o h n P . H a r v / i l l e

Afur ther a t tempt to descr ibe goals and processes of our Sea Grant
Program in operat ional terms

A . I N T R O D U C T I O N

Our pro jec t has three in ter -dependent components , a l l funded to beg in th is
year, bu t the fi rs t by fa r the mos t impor tan t i n te rms o f immed ia te
p r i o r i t i e s ;

1. Environmental data collection and analysis orooram (funding from Federal
sources approx. $63,000; cf. proposal pp.3-6, 15-41, 52-55 for details).

2. Pi lot research act ivi t ies (Federal funding: $3,000 for this fiscal year,
all committed; probably ten-fold increase for next year;cf.pp,42-48,56).

3 . P u b l i c i n f o r m a t i o n a n d i n t e r p r e t a t i o n s e r v i c e s — b i b l i o g r a p h i c a n d d a t a
center (Federal funding approx. $8,000; cf.pp.6, 56-6l).

F r o m d i s c u s s i o n s w i t h i n d i v i d u a l f a c u l t y m e m b e r s , I b e l i e v e w e c a n b e s t
ach ieve c la r i t y as to our goa ls , and our p rocesses fo r ach iev ing them, i f
we concentrate on the first component (data collection), recognizing that
t h i s t a s k i s d i s t i n c t f r o m a v i r t u a l l y l i m i t l e s s a r r a y o f s p e c i fi c r e s e a r c h
pro iects which a lso are env i ronmenta l ly or iented, but are less genera l and
pe rvas i ve i n scope . These l a t t e r ac t i v i t i es f a l l unde r ou r second componen t
—this year very minor in funding and extent, but next year amajor effort,
assuming success with our pr imary task.

B. THE ENVIRONIYIENTAL DATA GOLLECTION PROGRAm: WHY FIRST?

T h e r a t i o n a l e f o r t h i s e n t i r e e f f o r t i s s p e l l e d o u t q u i t e c a r e f u l l y i n t h e
proposal; indeed is the reason we were funded for it. Let me try here to
pull out afew specific points which indicate why we have committed our¬
s e l v e s t o t h e s c o p e o f i n t e r d i s c i p l i n a r y e f f o r t t h a t t h i s p r o j e c t e n t a i l s .
1 . W e c o m m i t t e d o u r s e l v e s t o t h i s k i n d o f b r o a d i n t e r d i s c i p l i n a r y e f f o r t i n

1965 when we sought funding from NSF to purchase and establish MLIVIL. We
never wou ld have rece ived th i s fund ing fo r " j us t ano ther mar ine s ta t ion"
devo ted t o am isce l l any o f un re la ted b i o l og i ca l s t ud ies—NSF po in ted ou t
then, and repeatedly since, that this would be costly duplication of
facil it ies and funding. (There presently are some sixty marine stations
on the Pac i fic Goas t ! )

2. This approach is totally compatible with our educational mission and
mandate, involving undergraduate and graduate students, with guidance
from an interdisciplinary staff, in asystems approach to the ecosystem
(to be redundant ) .

3. This project will provide the necessary data matrix, and establish field
operations to extend that matrix, which are requisite to avirtual ly
i n fi n i t e n u m b e r o f m o r e r e s t r i c t e d a n d s p e c i fi c s t u d i e s ; a n d t h e fi e l d
activities will provide facilities which directly support other (often
n o n - f u n d a b l e ) p r o j e c t s .

4. These data and the interpretations and analyses from them are most urgent¬
ly needed by the region,state,and nation;thus are fundable(as our grant
s h o w s ) .

T O ;

R E ;
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5. Other institutions, all more experienced than we, have seen the need for
this same priority of effort (viz. the Gulf of Mexico Estuarine Inventory,
five states participating, led by Mississippi's Gulf Coast Research Lab¬
oratory; the San Francisco Bay Delta Studies, for which the University
o f Ca l i f o rn ia p rov ided ma jo r ea r l y i npu t and con t inu ing gu idance ; V i r¬
ginia Institute of Marine Science's Coastal Wetlands of Virginia study,
now in the first year of athree-year program; the University of Maine's
three-year, $400,000 ecological study of the Damariscotta River in rela¬
tion to potential thermal effects of anuclear power station, etc. etc.)

C. ENVIRONMENTAL DATA COLLECTION AND ANALYSIS—HOW?

1. Rationale:	 We have tw in ob jec t i ves ; env i r onmen ta l da ta co l l ec t i on ; and
s i m u l t a n e o u s f u n c t i o n a l e d u c a t i o n o f o u r s t u d e n t s . O u r p r o j e c t d e s i g n
the re fo re mus t i nvo l ve ou r s tuden ts a t l eve l s app rop r ia te to t he i r back¬
ground and interests, in the data collection and analysis process. Under¬
graduates and generalists (e.g, science teachers involved in arealist ic
in-serv ice t ra in ing process) wi l l par t ic ipate in fie ld co l lect ion and
l a b o r a t o r y d i s p l a y, c o d i n g , a n d p r e l i m i n a r y a n a l y s i s . G r a d u a t e t e a c h i n g
a s s i s t a n t s w i l l d i r e c t t h e i r e f f o r t s , b e r e s p o n s i b l e f o r t h e q u a l i t y o f
t h e o u t p u t , a n d b e i n v o l v e d d i r e c t l y i n a n a l y s i s o f r e s u l t s . O t h e r
students, either as individuals or as members of appropriate classes (e.g.
marine meteorology) wil l participate in data analysis. The faculty and
s t a f f w i l l p r o v i d e a p p r o p r i a t e o v e r a l l d i r e c t i o n a n d c o o r d i n a t i o n o f
e f f o r t , q u a l i t y c o n t r o l o f o u t p u t , a n d l o n g - t e r m c o n t i n u i t y o f a p p r o a c h .

2 , App roach to f u l l - sca le ope ra t i ons i n t he sp r i ng semes te r and the rea f t e r,

a . T h r e e l e v e l s o f i n p u t , a s i m p l i c i t i n t h e r a t i o n a l e a b o v e :
FACU'IITV AND"^TAKF
o v e r a l l p l a n n i n g ,
c o o r d i n a t i o n , i n f 0 .
&guidance, etc.	

GRADUATE TEACHING ASSISTANTS (five)
d i r e c t s u p e r v i s i o n o f fi e l d t e a m s ;
c o n t i n u e d p l a n n i n g & p r e p . l o g i s t i c s ;

.Qqn^yoj, iana^YsisAinter j , , ,

STUDENT RESEARCH PARTICIPANTS--orQan ized in to five teams,
enrolled in I^IL 196, 3or 4units, thus 7-10 hrs/uik.
fi e l d a n d l a b o r a t o r y d i r e c t p a r t i c i p a t i o n i n d a t a
■CoLLectjon	 analysis, ,m, ,agj,ropxiate	

b . S u m m a r y o f p r o c e d u r e :

l ) S t u d e n t r e s e a r c h p a r t i c i p a n t s :
a) enro l led in 3or 4un i ts POL 196, thus a l l day monday or Saturday,

p l u s a d d i t i o n a l h o u r s b y a r r a n g e m e n t i f 4 u n i t s *
b) organized into five "permanent” teams (same team stays together

f o r t e r m ) o f 3 - 5 p a r t i c i p a n t s e a c h ,
c) each team ass igned firs t ha l f o f semester to one env i ronmenta l

s u b d i v i s i o n ; s e c o n d h a l f t o a n o t h e r o f c o n t r a s t i n g k i n d ,
d ) c l a s s t i m e d i v i d e d b e t w e e n fi e l d a n d l a b a c t i v i t i e s s o t h a t

s t a t i o n s i n s u b d i v i s i o n a r e o c c u p i e d a t l e a s t o n c e e v e r y 6 w e e k s
( o f t e n e r a s r e q u i r e d f o r k e y s i t u a t i o n s o r n e e d s ) ,

e) col lected data cover ing al l d iscipl ines.
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2) Graduate teach ing ass is tan ts ;

a) Assigned for full academic year, each to his own environmental
a r e a : A r n d t L o r e n z e n

R i c h a r d S m i t h

S c o t t D a i l e y
Gary McDonald
Roge r H i l ask i

S e a - a i r - l a n d z o n e s o f c o n t a c t
Elkhorn Slough
R i v e r s a n d e s t u a r i e s
Shallow waters, Monterey Bay
S u b m a r i n e c a n y o n , o p e n c o a s t

b ) Respons ib le f o r l og i s t i c s p l ann ing and execu t i on , t r a i n i ng and
superv is ion o f research par t i c ipant teams in h is own area ,

c) Responsible, with faculty/staff advice and help, for quality of
d a t a , f o r c o d i n g p r o c e s s e s , p r e l i m i n a r y a n a l y s i s , e t c .

d) Responsible for input in field of individual competence to
efforts of total project (probably through team efforts with one
or more other graduate assistants) to increase multidisciplinary
approach and effec t .

3) Faculty and staff; Each professional faculty and staff member will;
a ) Adv i se a l l t each ing ass i s tan t s i n ma t te r s r e l a t i ng t o h i s own

special area of competence—data collection gear, procedures,
sensit iv i ty of results expected. Interpretat ion of anomalies,
p r e l i m i n a r y a n a l y s i s o f r e s u l t s , e t c .

b ) P r o v i d e s o m e fi e l d a n d l a b o r a t o r y s u r v e i l l a n c e i n r e l a t i o n t o
h i s own d i sc ip l i ne i n o rde r t o assu re reasonab le qua l i t y con t ro l
and afford teaching assistants reasonable professional "back-
s t o p p i n g ” ,

c) Provide supervision of graduate students engaged in related
research (and anrolled in appropriate courses),

d) Assist Project Director through general surveillance of one or
more o f the pro jec t env i ronmenta l a reas,

e) Such other functions as may prove desirable for the success of
t h e p r o j e c t ,

3. Fall Semester Operations (planning and preparation for February);
a. Faculty input to the planning effort (limited assigned time available)

l) Overall team input by way of monday meetings and such additional
effort as can be arranged,in relation to project as awhole, incl;
a) guidelines &advice for library, lab, field work of T/A team;
b) decisions regarding environmental factors to be measured/col¬

lected; gear to be used, levels of sensitivity achieved,etc.
c) approval of data coding and management procedures;
d) advise concerning Regional Advisory Committee organization

a n d o p e r a t i o n *
)such other matters as become required or desirable,

2) Specific individual inputs consistent with disciplinary interest and
competences would appear obvious from considerations for needs of
s p r i n g t e r m ,

b. Graduate teaching assistant input wil l involve planning, l ibrary, lab-
atory, and field activities required to make ready for spring, and

including preparation of materials covered under Phase I;Pro iect Goals
(cf. memo SG70-4) .

e

o r
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Researches in I'Oonterey Bay 23 September 1970

(reissue from Feb. 1969)
SOME INTRODUCTORY AND GENERAL REFERENCES ON mATERIALS AND METHODS

Examine the following references which have been placed on reserve in the
library in order to be familiar with their scope and be aware of resources for
research approaches and specific techniques. The following are arranged from
the more general to the more specifics

A . G e n e r a l i n t r o d u c t i o n s c o n d i t i o n s ^ ^ m e a s u r e d , e q u i p m e n t j n ^ t e p h n ^ q u e s ,

1 9 5 6 . F r e s h w a t e r F i s h e r y B i o l o g y . W m . C . B r o w n , D u b u q u e ,
W h i l e d e s i g n e d f o r f r e s h w a t e r fi s h e r i e s , s t i l l o n e o f

S e e e s p e c i a l l y C h , X V I I I & X I X ,

L a g l e r , K a r l F.
I o w a , 4 2 1 p p .
t h e b e s t " h o w t o d o i t " r e s o u r c e s ,
F i s h e r v s u r v e y s i n l a k e s . p o n d s , e t c . G o o d g e n e r a l o v e r v i e w ; p a r ¬
ticularly useful sections on mapping gear and techniques. Appendix
Bhas sample fo rm fo r record ing da ta .

Smi th , Rober t L . 1966 . Eco logy and F ie ld B io logy. Harper &Row, 680 pp .
See pa r t i cu la r l y Ch . I I I , Aoua t i c Hab i ta t s , and Append ix B , Env i ron¬
m e n t a l M e a s u r e m e n t s . A g e n e r a l e c o l o g y t e x t w i t h u s e f u l b r i e f
r e v i e w o f t e c h n i q u e s .

O c e a n o g r a p h y — a n I n t r o d u c t i o n t o t h e M a r i n e
Bos ton , 242 pp . See espec ia l l y

1 9 6 2 .
L i t t l e , B r o w n & C o

W i l l i a m s , J e r o m e ,
Scienp.es,
Ch. XVI I , Oceanographic Inst ruments. Tools , and Techniques.
Viewpo in t o f Nava l Acadamy; exce l len t genera l i n t roduc t ion .

● f

B . Mo re de ta i l ed ^spec ia l i zed wo rks on me thods , equ ipmen t , t echn iques , e ^c .

Hola, Ilmo and Taivo Laevastu, 196l(?), Fisheries Hydrography. Fishing
News, 137 pp. Deals very wel l w i th hydrographic surveys and in ter¬
p r e t a t i o n i n r e l a t i o n t o fi s h e r i e s . I n t e r n a t i o n a l i n s c o p e ; a u t h o r s
F i n n i s h . N o t s o m u c h a b o o k o n m e t h o d s a s o n e n v i r o n m e n t a l f a c t o r s
a n d t h e i r i n t e r p r e t a t i o n .

P l a t t , R o b e r t B . a n d J o h n F . G r i f fi t h s .
a n d I n t e r p r e t a t i o n . R e i n h o l d P u b l . C o r p
d e t a i l e d a n d s c h o l a r l y w o r k w h i c h t a k e s t h e n e x t l o g i c a l s t e p s a f t e r
t h o s e l i s t e d u n d e r A a b o v e . I n t r o d u c t o r y c h a p t e r s o n c o n c e p t s a n d
p r i n c i p l e s , a n d e x p e r i m e n t a l d e s i g n ; t h e n t r e a t m e n t o f f a c t o r s t o b e
m e a s u r e d . U s e f u l a p p e n d i c e s .

S t r i c k l a n d , J . D . H . a n d T . R . P a r s o n s . 1 9 6 8 . A P r a c t i c a l H a n d b o o k o f
S e a w a t e r A n a l y s i s . B u l l e t i n 1 6 7 , F i s h e r i e s R e s e a r c h B o a r d o f C a n a d a ,
O t t o w a , C a n a d a , 3 11 p p .

U . 5 . O c e a n o g r a p h i c O f fi c e , 1 9 6 0 . I n s t r u c t i o n ( V l a n u a l f o r O b t a i n i n g O c e a n ¬
ograph ic Data . (Th i rd Ed i t ion) , Pub l . No. 607, U.S. Oceanograph ic
Office, Supt. Documents, U.S. Govt. Printing Office, Wash.DC,($1.25).

W e l c h , P a u l S . 1 9 4 8 . L i m n o l o o i c a l ( Y l e t h o d s . l Y l c G r a w - H i l l , N e w Yo r k ,
3 8 1 p p . E x c e l l e n t r e f e r e n c e w i t h m a j o r s e c t i o n s o n h y d r o g r a p h i c
m a p p i n g a n d m o r p h o m e t r y , p h y s i c a l , c h e m i c a l , a n d b i o l o g i c a l s u r v e y
methods . Ex tens ive tab les in append ix . Des igned fo r lake and pond
work, thus usefu l for nearshore and estuary and bay work. One of
b e s t a v a i l a b l e s o u r c e s o n p l a n k t o n c o l l e c t i o n a n d l a b . p r e p . t e c h n i q u e s .

1 9 6 4 . E n v i r o n m e n t a l M e a s u r e m e n t
New York, 235 pp. A● f



A - 5

, , Inc lud ing Examples o f Para l le l S tud iesC . T r e a t m e n t s o f S c o p e o f

Ca l i f o rn i a Coope ra t i ve Ocean i c F i she r i es I nves t i ga t i ons—annua l r epo r t s .
Sea rch t h rough them fo r i l l u s t ra t i ons o f r esea rches a long Pac i fic
C o a s t ,

Engineering Science Inc. 1968, Proposed Study for aWarine Ulater
Resources Planning and Wanaoement Program. Engineering Science,
Oak land , Ca . A research p roposa l by ama jo r eng inee r ing fi rm—
useful example. See especially sections on ecological and ocean¬
o g r a p h i c s t u d i e s .

( d a t e ? ) D r a f t o f a
General Scientific Framework for Ulorld-Og.ean Study. UNESCO, France,
7 6 p p ,
g loba l scope,

Kaiser Engineers, 1969. Final Report to the State of California—San
Francisco Bav-Delta Water Quality Control Program, (Preliminary
Edition), Kaiser Engineers, San Francisco (?). This huge volume
is the final document to date summar iz ing amost extens ive and
expensive study of the Delta water quality program. See especially
Section C—Special Studies, Chapters X, XI, &XIII.

(Vlooers, C.N.K., et al. 1968. ACompilation of Observations from Woored
Current ivieters and Thermographs (and of Complementary Oceanographic
and Atmospheric Data). Department of Oceanography, Oregon State
University, Corvallis, Oregon, 98 pp. Excellent general work as
well as coverage of topics in title.

Turner, Charles H,, et al. 1965. Survey of the Warine E.nvirLgn,mant. Priox
t o I n s t a l l a t i o n o f a S u b m a r i n e O u t f a l l . C a l i f o r n i a F i s h & G a m e
5 1 ( 2 ) : 8 1 - 11 2 .

Intergovernmental Oceanographic Commission, UNESCO,

P r e l i m i n a r y a n d i n c o m p l e t e d r a f t a s t i t l e i n d i c a t e s ; g i v e s

e t a l . 1 9 6 6 . T h e W a r i n e E n v i r o n m e n t i n t h e V i c i n i t yT u r n e r , C h a r l e s H
o f t h e O r a n o e C o u n t y S a n i t a t i o n D i s t r i c t ' s O c e a n O u t f a l l . C a l i f o r n i a
F ish &Game 52( l ) :28-48 .

● »

The above two papers deal with somewhat similar concerns as the
Water Resources Engineers report, though for adifferent area, and
primarily from the point of view of the California Department of
Fish and Game, hence resources management.

Water Resources Engineers, Inc. 1967. Effects of Ocean Discharge of
Waste Water on the Ocean Environment near the City of San Diego
Outfall. Water Resources Engineers, Inc., Walnut Creek, Ca., 57 pp.

Amost interesting paper and useful example of anp l u s a p p e n d i c e s ,
engineering firm's comprehensive study. Useful (though certainly
not perfect) model.

Scan these documents to see how others have attacked the task of extensive
environmental studies, both in terms of scope of project, and methods and
techniques employed in the s tud ies.
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kPARTIAL BIBLiOCF^APHV Of USEFUL REFERENCES FOR BAi LCROUND AND PAHERNS OF AFf ROACH

A . R e f e r e n c e s r e l a t i n g s p e c i f i c a i l y t o t h e M o n t e r e y B a y r e g i o n ^ J-8	  	 - I - i - -

California Cooperauive Ocaanic Fisheries Investigationc (CA1C0F1> Progress Reports
1952-1933» A4 pp« Marine Research Committeej Calif DepC„ of Fish &Gaiae,
cf, esp., pp„ 9-19; "The Ocean CUmaie, 1949-52. U

1956~19,58. Marine Research Committee^. Calif, Dept, of Fish Games 57 pp,
c f . . esp pp. , 1417, , repor t o f ac t iv i t ieSs Hopk ins Me. r ine Sta t ions Stanford
University; also R7-56? "Studies of the Callfcrnla Current System" w/blbllography

sec also other lacar rep{::xt.9 of thla landmark program
Inc lud ing eKtens lvn data repor ts . .

California Department of Fish and Game, 1968, ASURVE"? OF THE MARINE EWSRONMENJ
FROM FORT ROSS, SOMOMA COUNTY, TO POINT LOBOS, MONTEREY COUNTY,
Final Report to the San Francisco Bay-Delta Water Qiality Control Program
prepared by Melvyn W, Odemar, lut.-’ W, Wild, and Kenneth C, Wilson 238 pp.

Ca l i fo rn ia S ta te Depar tment o f Pub l ic Hea l th , Bureau o f San i ia ry Eng ineer ing ,
1967 , San i ta ry S r ig ince r lng Inves t i ga t i on o f Qua l i t y o f Wate r and She l l fisb ,
in the Estuary System at Moss i ,anding, Monterey County, &t pp.

Dorman^ Craig E,^ 1968,
S E D I M E N T B U D G E T S T U D Y,

THE SOUTHERN MONTEREY BAY LlTfORAL CE.LL:	 A P R E L I M I N A R Y

S'thesis) Unl'.ed States 'Navy Postgraduate School, 234 pp„

Engineer ing Science-, Inc, , PROPOSED STUDY FOR AMARINE WATER RESOURCES
isubmit ted to the .Asaoclat lon of Monterey

C h a p t e r s 1 b I I ^ I I I & r e n g i i e e r i r t g - o r i e n t e d a p p r o a c h ,

1968 , 0GEAN0GRA.PH1C WASTE D ISPOSAL STUDIES IN bK lNTERBY BA \
P repa red f o r Eas t C l i f f &Qap i t o ;a San i t a t i on

d i s t r i c t s , San ta C rua Coun t y. , Ca l i f o rn i a , app rox , 1>0 pp .

1 9 6 8 ,
P ! J 1 H N I N G A N D M A N A G E M E N T P R O G R A M ,

Bay A rea Gove rnmen ts ) ,

Santa CruaEs City of; 1964,
SANTA CRUZ-b CALIFORNIA,
D<ic, 18(, 1963; adpted by Santa Crua City Council j,
c f , a lso background study

San ta C rua Coun ty. , 1963 ,

G E N E R A L P l J i N F O R F U T U R E D E V E L O P M E N T O F C I T Y O F

Adopted by the Santa Crus City Planning Commission
1934, 35pp,

atfcacheds. :>y Pacific Planning AResearch,

SANTA CRUZ COUNTY RESOURCES*- HEIR USE AND DEVELOPMENT 15 pp.

Water Resources Engineers Inc, 1968, FIRST PROGRESS RfUORT; INVESTIGATION TO
DEVELOP AWATER QUALITY CONTROL PLAN FOR MOSS UINDING HARBOR AND ELKHORN SLOUGH
MONTEREY COUNr/ , 36 pp

—	  1969, EVALUATION OF Ai CERNATIVE WATER QUALITY CONTROL
PLANS FOR ELKKORH SLOUGH AND MOSS lANDlNG HARBOR,
State Water Resources Contro.l Board and the Ciuitral Coastal Regional Water Qual.i"y
C o n t r o l B o a r d

Yodar/Oriob Aesociat.es $. 1968
TREAIMENTb and DISPOSAL FOR THE MOSS JANOING AREA OF MONTEREY COUNTY, approx,
Arefeprt to the Monterey Couacy Br}ar.d of Supervisors County Service Area 46,

^	  1969 ,AP.IAN FOR ACOMPREHENSIVE WATER QUALITY MANAGEHFd̂ rf
75 pp. Prepared for the A-ssoc, of Monterey Bay Area Governments

P. e s e n t e d t o t h e C a l i f o r n i a

a p p r o x , 7 0 p p

WAFER SUPPLY AND DISTRIBUTION AND WASTEWATER COLLECTION
I50 pp

I N V E S T I G A T I O N .
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A

®■> References relating to San Francisco Bay and the Bay Delta region„

California Dept, of Fish and Game and Department of Water Resources^ 1966.
ANNUAL REPORT (1965-66). DELTA FISH AND WILDLIFE PROTECTION STUDY. 51 pp.

.California Department of Fish and Games, Marins Resources Operations»	1 9 6 7 .
BIOLOGICAL SURVEY OF SAN FRANCISCO BAY, 1963-1966. MRO Ref. #67»4,	 1 3 1 p p .

GEOLOGIC AND ENGINEERING ASPECTS
S a n F r a n c I s c O s C a l i f .

130 pp.

Cal i forn ia Div is ion of Mines and Geology, 1969.
OF SAH FRANCISCO BAY FILL. Special Report 97, Ferry Bldg *» 9

SAiJ Francisco Bay Conservation and DeveiofOBfenn: Commission CBCDOo 1969.
4 3 p p . p l u s m a p s .

572 pp .
f fo r a l l background papers e tc . secS A N F R A N C I S C O B A Y P L A N .

SAN FRANCISCO BAY PLAN SUPPLEMENT.

S t a t e W a t e r R e s o u r c e s C o n t r o l B o a r d ( C a l i f o r n i a ) 1 9 6 9 . S A N F R A N C I S C O B A Y - D E L T A
WATER QUALITY CONTROL PROGRAM; Final Report, Abridged Preliminary Edition,
prepared by the Program Staff, State Water Resources Control Board, approx. 120 pp

See also two following references upon which this sumra-ary was based;

Kaiser Engineers, 1969. SAN FRANCISCO BAY-DELTA WA'i*EREQUALITY CONTROL PROGRAM
F i n a l R e p o r t ( P r e l i m i n a r y E d i t i o n ) t o t h e S t a t e o f C a l i f o r n i a , o v e r 3 0 0 p p .

SAN FRANCISCO BAYDELTA WATER QUALITY CONTROL PROGRAM,
o v e r 2 0 0 p p „

K&iser Engineers, 1968.
Final Report, Task Vll~ln SPECIAL OCEANOGRAPHIC STUDIES.

Note also that the State Water Resources Control Board report (1969) also included
summat ion of mater ia ls prov ided in the Cal i f . F ish &Game Survey of the Mar ine
Environment from Fart Ross, Sonoma County, to Point Lobos, Monterey Co. (cf. pg. 1)

Un ivers i ty o f Ca l i fo rn ia , Co l lege o f Eng ineer ing , San i ta ry Eng lneer ix ig Research Lab.
ACOMPREHFJiSIVE STUDY OF SAN FRANCISCO BAY 1961-62.	 2 2 1 p p .1 9 f 3

1965

196̂1
196/Jl

1965

A P E E N D I X S S T O A C O M P R E K H N S I V E S T U D Y O F S A N F R A N C I S C O

BAY, 1961 62
ACOMPREHENSIVE STUDY OF SAN FRANCISCO BAY, 1962 63-
T h i r d A n n u a l R e p o r t .
APPENDIXES TO ACOMPREHENSIVE STUDY HOF SAN FRANCISCO

B AY 1 9 6 2 - 6 3
ACCWPREHENSIVE STUDY OF SAN FRA.NCISCO BAY. 1963 '64
F o u r t h A n n u a l R e p o r t

.1965 APBBNDIXES TO ACOMPREHENS&NE STUDY OF
S A N F R A N C I S C O B A Y 1 9 6 3 6 4
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Refje.-cenceg i,Uustga.£ive of resaarches carried out ia other areas-^-arranged by sta-.,e?-
Hote that this is awry incoEsplete lists including only those readily at band„

C a l l f o r g d a

California Department of Fish and Game, 1968„ THE MARINE ENVIRONMENT OFFSHORE
FROM POINT LOMAj SAN DIEGO COUNTY. Fish Bulletin 140» by Charles Ih TutHer
Earl E. Ebert, and Robert R, Givlna Marine Resources Operations»	 8 5 p p .

Water Resources Engineers l„c. 1967. EFFECTS OF OCEAN DISCHARGE OF WASTE WATER
ON THE OCEAN ENVIRONMENT NEAR THE CITY OF SAN DIEGO OU^TFALLo
State Water Quality Control Board and the San Diego Regional Water Quality
Cont ro l Board , approx . 70 pp .

P r e s e n t e d t o t h e

A l a b a m a

Florida State University Sedimentological Research Laboratory,- 1969.
ASEDIMENTOLOGIC STUDY OF MOBILE BAY^ AlJkBAMA, by John J. Ryaa'. 110 pp .

1 9 6 8 , ASEDIMENTOLOGIC SITJDY OF PERDIDO BAY AND
ADJACF.NT OFFSHORE ENVIRONMENTS, BY Neal M, Parker, 56 pp.

L o u i s i a n a

Louisiana State University, Department of Marine Sciences, Office of Sea Granc
De.velopraent, 1970, eOASTAL ZONE STUDIES BULLETIN NO, -Special Sea Grant Issue

184 pp

M a r y l a n d

University of Maryland, Natural Resources Institute, 1969. THE EFFECTS OF THERMAL
LOADING ON ESTUARINE PRIMRy PRODUCTION, prepared by D, A, Fleiaar, D.H.. H^Tiiiton,
J.A, Mihursky, &C.W, Keefe of the Cl'iesapeake Biological L^lhbratory, approx 100 p)

 1969. BIOLOGICAL AND GEOLOGICAL RESEARCH ON THE
EFFECTS OF DREDGING AND SPOIL DISPOSAL IK THE UPPER CHESAPEAKE BAY, REF
F I N A L R E P O R T ; PHYTOPLANKTON. by David A, Flemerj Chesapeake Biol, Leb, ca, 50 np

1 9 6 9 . PATUXENT THERMA STUDIES; SUMMARY AND
RECOMMENDATIONS, N,R,I„ Report #1, Joseph A- Mihursky, Chairman, Department
of Environmental Research, Chesapeake Biological Ldaboratory, 20 p p .

M a - s a a c h u s s f e t s

Division of Marine Fisheries, Dept, of Natural Resources, Massachusetts, 1967
ASTUDY DF iUE MARINE RESOURCES OF PLEASANT BAY, by John D. Flske, Clinton
E, Watson, and Philip G„ Coates. Monograph Series #5, 56 pp.

—		  1967. ASTUDY OF THE liARINE RESOURCES OF BEVERLY-SALEM EL TJ
by Vro. ClJerome ,A.B.Chesmore, &Chas O,Anderson Jr. M o n o g r a p h S e r i e s # 4 j
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^ f r o m o t h e r a r e a s , , a r r a n g e d b y S t a t e s ( c o « t i m u e d )

Oregon

Oregon State University Department of Oceanography» 1968„ ACOMPILATION OF
OBSERVATIONS FROM f®ORED CURRENT METERS AND THERMOGRAPHS <AND OF COMPLEMENTARY
OCEANOGRAPHIC AND ATMOSPHERIC DATA) Volume II, Oregon Continental Shelf,
August-September, 1966| by C„N K,Moose’s„ L=M«Bogert, R,L„ Smith, and
J . G o P a t t u l l o , 9 8 p p

V i r g i n i a I n s t i t u t e o f M a r i n e S c i e n c e , 1 9 6 9 .
R E P O R T „

by Marvin L. Wass and Thomas D. Wrights

C O A S T A L W E T L A N D S O F V I R G I N I A » I N T E R I M

Special Report of Applied Marina Science and Ocean Engineering Number 10
154 pp.
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FRCGRESS REPORT? FACULTY ASSIGNMENTS AND SPECIAL DTTERES'iS (per meofcing 28 Septo 1970)

Total ProgT'am Supports

Each Sea Grant faculty meimbsr wil l provide advioo and guidance to all segBsents ef the totu'
p ro jec t i n h i s own a rea o f spec ia l expe r t i ses and i n add i t i on w i l l eon t r i bu t© to t he owr
si l pol icy guidance of the total projecto Earing the first (Fal l) semesters faculty
advisors wi l l concsentrate on dacia ioas regarding environi i iental factors to be lasaaured at
e&sh stations priority of impOTtanc®„ degree of resolution of data (significant digits),
gear and prooeduc’es to be ut i l ised, etco Facul ty mesj isbera also wi l l conduct such br iefing
●.’sssions as sre necessary for the Grand.uat® Tfeaahing Assistant team, so that all members
j f that team wi l l be gene^ra l ly l i te ra te in a l l taohniq i ' ies and equipments

Mjfs Dave Seiifelstad, Ooeanogx-'apMo ItechEician for the project, -will provi-d® continuing
-as is t^ j r ice throughout , par t icu lar ly in re la t ion to equ ipment , techn iques, aE.d s tandardSi .
! i ,nd wi th special at tent ion to field and laboratory management of oheraisal factor®o
Mro Sei®lstad jo ic ied our project team October 1, af ter tw© years as technic ian for the
To	 p rog ram a t Hspk ine Mar i ne S ta t i on , end be fo re t ha t , two yea rs a t t he Co l l ege o f
M & r i i i B e l i n a s s t a t i o n .

Duxing the seoond semestor, get*era l facu l ty input wi l l take the fom of cont inu ing profess i i 'usr.
adv ice on da ta oc l lec t ion methods and p racedures , w i . th par t i cu la r a t ten t ion to qua l i t y
evaluation and control„ Sins© this project is atodentooperated, rather -fehan ©«e in which
spec ia l i sed techn ic ians ca r ry ou t p rooess ing o f eamp les , i t f o l l ows tha t qua l i t y assessment
anc . con t ro l a re par t i cu la r l y impor tan t , bo th to meed our educa t iona l ob l iga t ions , and to
provide ameans whereby the relisMlity of oar data can, be indicated and defendedo
Our g radua te teach ing ass ig ta i i t a w i l l have p r imary ope ra t i ona l r espons ib i l i t y he re , w i t h
facul ty provid ing guidance and spot ' -chaoking assistancev. Paovdty members alse wi l l be
con t r ibu t ing as appropr ia te to p rogress - repor t ing and ana lys is o f da ta as i t accumu la tes .

Areas o f facu l ty concent ra t ions mar ine geo logy and sad i iaent t ranspor ts
Chemical and physical ooaanogrephy
Ma teorology
mar i ne eoo logy^fishe r i ea
underwata r d iv ing suppor t
roarin© eooXogy'- invertebrates
p l a n k t o n , m i a r o b e n t h o s , p r o d u c t i v i t y

Special Areas of Concentration (based on my notes tram the meeting of 28 Sept.)

1« Dro Arnal is particularly interested in sediment transport and beach profile ohangea
through time, and will concentrate on aseries of beach transects located at strategic
po in ts f rom San ta Cruz to the Sa l ines R ive r mou th . Each t ransec t w i l l i nc lude ase r ies
of sampling stat ions across the beach and outward perpendioui l iar ly from the shore to a
depth at which sediment transport is apparently limited (probably several hundred meters):
Changes with time will be analysed, including changes in profile contour, sedinient sige,
organic content, and such other eharacteriatioa aa are appropriate. All data will bo
correlated with meteorologic and near shore oceanographic conditions.

■Riis area of concentration involves particularly two onvironmontal subdivisions of the
projects aea-’air'-lancl interface (Loreazea), and shallow bay (McDonald).

D r . A r n a l

D r , B r o e n k o w
M r . R e a d
D r o H a r v i l l e
M r o A l b i n

t o b e a s s i g n e d
? ? ?
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?o Ms- Itead will conoantrata partacuiarly @11 development of ameteorologio data bank wh, ■,
streseee those faotors moet related to fog and evsporat. ion condit ions ( the two moat,
significant elements of Monterey Bay climate as it effects agriculture, human living
conditions, rearaation, etc->)« He will develop acentral metaorologioal station at
MLMLj , and aser ies o f subs ta t ions in the sur round ing area , par t i cu la r ly "doms-wind"
along the Salina.3 Valley. His efforts will include anumber of sub-projeots involving
his mar ine meteoro logy c lass and other cooperat ing groups, wi th par t icu lar focus on
de l i n i a t i on o f t he mar i t ime a i r mass and i t s deso r i p t i on .

'B i i s concen t ra t ion invo lves par t i cu la r l y the A i r -Sea-Land zone o f oon tao t (Lo renzen j .

So Dr. Broenkow wi l l ooncent ra te par t i cu la r a t ten t ion on the ohemioa l ©onst i tuanta o f
seawater in Elkhorn Slesugh and Monterey Bay« Ths-ough sampling along the Slsugh and
at aseries of Bay stations, information can be developed regarding water mass movemea
and input of materials from amajor Bay tributary.

This concentration involves particularly the Elkhox-n Slough subarea (Smith) and the
Submarine Canyoa^Open Coast subarea (Hilaski).

4c M)?. Albin wi,ll develop an advajoced scientific diving course which will include
instruction in aseries of techniques required for scientific divers (e.g,, installation
of concrete moorings, underwater navigation and mapping, installation and data ©olleotion
at underwater transects and quadrats, etc.). The small team of divers engaged in this
course also will serve as adiver task force to support other elements of the px-sgram
(e.go collection of sedilmeat samples from the surf zone in supoort of Dr. Arnal’s area
of special interest). Each student also will have aspecial project of his own
(e.go, installation and periodic sampling of apermanent subtidal quadrat or transect).

This concentration will support ail project subareas, but especially those involving
Mon't^erey Bay installations and data collection in relatively shallow water.

5. Dr. Karville will of necessity concentrate primarily on overall project coordinatioa,
and will endeavor to provide biological input in all areas, pending the addition of a
marine ecologist to the project team. H@ will give particular support to the river
e s t u a r y e f f o r t , a n d t o fi s h s r i o a a s p e c t s a n d i m p l i o a t i o n a o f a l l s u b a r e a s .
Amarine ecologist will be recruited .for the Spring semester, with apeoialfcy either in
the invartebratee field, or in the area of plankton and primary productivity,
spring, adequate staffing is available for two persons, one in each area, if approprlat?
seleotion of eoursoR is made to> .fill out the faculty assignment.

F o r t h i ^
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Consol idat ion of Data Col lect ion Ieam.6 ‘^Faculty recomendatiort)
l o P u r p o a a s s

a . X o p e r m i t e a c h r e s e a r c h p a r t i c i p a n t t o c o n c e n t r a t e f o r e n e n t i r e s e m ¬
ester {rather than only half asemester as originally planned on a
part icular array of data col lect ion and pi 'ocessing for an envlronmen =
t a l s u b d i v i s i o n .

bTo p rov ide adua l t eaming o f Gradua te Teach ing Ass i s tan ts and the re fo re
p r o d u c e a m u l t i d i s c i p l i n a r y l e a d e r s h i p t e a m t h r o u g h p o o l i n g o f
s p e c i a l t a l e n t s a n d b a c k g r o u n d s ,

c „ For bo th above reasons , to Inc rease the genera l re l i ab i l i t y o f da ta
c o l l e c t e d a n d p r o c e s s e d ,

~■ P r o c e d u r e s g g c h e d u l i n g■

a 1 T h e E l k h o r n S l o u g h t e a m a n d t h e D e e p B a y l e a r n w i l l b e c o o r d i n a t e d a s a
s ing lB opera t iona l un i t under Roger H i lask l and R ick So i i th Roger and
Rich wil l continue to have logist ical responsibi l i ty for iheir separate
geographic areas;; bnwever. they will be able to concentrate academically
on the i r areas of majcr d isc ip l ine. {Soi i th on phys ica l sc iences5
Hi laskl on bio logicai sampl ing) Detai ls of th is shared responslDi l l ty
wi l l be c lar ified as the program deveio 'ps ,

bThe River Estuary and 3ha1 low teams wil l be similarly consoli¬
dated under Scot t Dai ley and Gary McDonald Each wi l l cont inue h is
g e n e r a l l o g i s t i c a l r e s p o n . s l f o i l i t y f o r h i s E p p a r a t e a r e a ; t h i s c o n -
fiolidetion will peradt cosicentraticm in areas of major interest.;
particularly In laboratory supervision of sample sorting and processing

cThe Sea-Air “Land Zone of Contact teaiHy under Arndt Lorensen,- wil l coor¬
d inate c lose ly w i th Mr Read 's Mar ine Meteoro logy c lass for meteor¬
o l o g y c l a ss f o r me te o ro l o g i ca l p h a se s o f t h e p ro j e c t H o p e fu l l y so me
the research pa r t i c ipan ts i n th i s team a lso w i l l be en ro l l ed in Mr. Read ’s
class This team also will coordinate with the Shallow Buy team in
management o f shore l ine data dong the Bay per lmater - Deta i ls o f th is in
ceractlcn will be clarified as the project as awhole, develops.

^ F r o c e d u r s - o p e r a t I o n a i

Each research participant wil l "apeciali ire
of data collection and sample proceosing fe.g hydrocaat and physical
cheiBlcel procensing of water saropl
s a m p l . e s . b i o t a . , e t c . j

» Va ■■ i n . a p a r t i c u l a r n e e d e d a r e a

b e n t h i c s a m p l e s r s e d i m e n t s - b e n t h i ce s i .

b, Additionally., each participant will have hie wcheduie
t h a t h e " a s s i s t s

s o p r o g r a m m e d
across the board in other categories of data collection

so that he lias reasonable experience with these sampling and processing
p r a c e d u r a s a s w e l l .
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c F a c u i c y a i e m b e r o w i l l s u p p l y p r o f < ? s s i o n a l a d v i c e e n d g u i d a n c e * a s i n d l o a t ! r
e a r l i e r ( c f S G 7 0 - 5 ) A s I s a p p a r e n t f r o i n t h e c o n s o l i d a t i o n o f a r e a s
a n d t h e s p e c i a l r e s e a r c h I n t e r e s t s o f f a c u l t y, D r ^ A r n a l w i l l w o r k p a i t i c
u l a r l y c l o s e l y w i t h D a i l e y s , M c D o n a l d , a n d L o r e n s e n ; D r . B r o e n k o w w i l l
ha ve as imi lar ly c lose re la t ionsh ip to Smi th and Hi lask i , and Mr, Read
w i l l concen t ra te a t t en t i on on Lo renzen ' s p ro j ec t , w i t h cons ide rab le a t t e i ;
t lon a lso to the shorel ine work of McDonald ’s group.

^ P h y s i c a l - c h e m i c a l D a t a C o l l e c t i o n f o r E l k h o r n S l o u g h ;
by Richard Smith and approved by Dr„ Broenkow

t e n L a t l v e o u t l i n e p r e p a r e 1

I . Monthly samplas at 8permanent stat ions at ataaxiraum of 3depths

Samples V7ill be taken at	 h i g h w a t e r - 4 5 m i n T h i s w i l l r e q u i r e 2
f>oats w/ 4oLaarver^ fx,r about 2% hours .

A , S a l i n i t y
B , Te m p e r a t u r e
C N i t r a t e , n i t r i t e ( a m m o n i a , p e r h a p s )
●D , P h o s p h a t e
E , S i l i c a t e

Fc D isso lved oxygen
G „ p H ( a l k a l i n i t y p e r h a p s )

I I S a m p l i n g t o b e d o n e o n a s e l e c t i v e b a s i s ;

Sed iment ana lys is , 1or 2 t imes (wet and d ry season?)
i., Three sample c/s taken <4; appro.x, 4stations

A .

a . s i z e a n a l y s i s
b o r g a n i c a n a l y s i s

c a r b o n a t e a n a l y s i s
d , m i n e r a l a n a l y s i s ( x - r a y d e f r a c t i o n , S J S C ? )

oxygen demand -putrlfication H2S? or Interstitial water analysis

c

e

B , P r o d u c t i v i t y
1 , B e n t h i c p r o d u c t i o n
2, Oxygen production or C

i 4

up take o f m ic ro -o rgan isms in so lu t ion

T i d a l - c y c l e m o n i t o r
1 . S a l i n i t y a n d t e m p e r a t u r e c / s o v e r f u l l t i d a l c y c l e a t a t l e a s t t w o

s t a t i o n s

o .

D , Continuous temperature and salinity monitor along the axis of the slough

Wurvey of benthic and nonbenthic populat ions

Establish tidal lag and height at various distances from Moss Landing
H a r b o r

E ,

F „
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SOME THOUGHTS ON PRIORITIES AND SCOPE OF DATA COLLECTION EFFORTS as generated
by group reports» consultation luith outside authorities^ staff comments^ etc*
Tentative reactions only—not to be taken at this stage as "directives".

A. Regarding general physical/chemical oceanographic data—no specific comments
A l l c o n c e r n e d h a v e r e c o m m e n d e d t h e f a i r l y s t a n d a r dappear requ i red ,

approaches close to those of NODC; Dr, Broenkoui has made recommendations on
sampling stations for MLI»1L region. We still need to decide on those to
support beach transects along-shore. Related stations for Pajaro River and
Elkhorn Slough are reasonably well established*

B, Regarding benthic sampling (exclusive of fishes and netting procedures),
1, It appears we should take cores at all permanent hydro-stations, ideally

simultaneous, with hydrocasts (single core at each). Cores should be
split down the middle, one half for particle size and organic analysis,
one ha l f p rese rved fo r f u tu re s tudy,

2, Bottom grab samples for combined benthos/physical studies might best be:

made with Ponar grab, modified so that screens on back are
r e m o v a b l e ;

b, be sub-sampled as earlier discussed, one sub-sample for particle
size/organics; one for preservation for later analysis for
m i c r o o r g a n i s m s ;

be described physical ly per NODC and other standards;

d, be sieved aboard vessel (after volumetric determination—gross
measure only) per procedures modified after those used by Odemar
et al, California Fish and Game, General consensus is that 1mm
se ive i s fine enough fo r t h i s p rog ram;

e, be sorted, enumerated, biomass determined, per techniques modified
after Chartock, Mayer, Houck &others of PG 4E, Kaiser, CF4G
stud ies a t MLML. So r t i ng to be i n to ma jo r ca tRgor ies on l y, w i th
provision for further study by specialists (cf, Chartock procedures);

f, sampling program to concentrate on two or three stations in each
major subdivision with repl icate sampling to permit stat ist ical
t rea tment o f resu l ts and some ind ica t ion o f communi ty s t ruc tu re
for the area; rep l icat ion to be assured by use of temporary buoys
a t s t a t i o n , w i t h a l l s a m p l e s a t b u o y ;

g. frequency of sampling much less than hydrocasts; perhaps twice per
s e m e s t e r .

a .

c *

h . " m i l k - c a r t o n " c o r e r s t i l l s e e m s b e s t s a m p l e r f o r s t a t i o n s r e a c h e d
by hand ( in ter t ida l ) .
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3 , G e a r n e e d e d i n c l u d e s ;

a. coring device (gravity type), sample tubes, carrying gear,

b. bottom grab, sieving and washing unit, including wet-table which will
d r a i n w a s t e w a t e r o v e r - s i d e .

c. lab gear Including freezer, sorting trays and microscopes, preserving
containers (large one for station sample, with included vials for
sorted biota), specimen labels.

d. special field gear for estuaries, including
t r a n s e c t l i n e s .

m i l k - c a r t o n " c o r e r ,

4. See section following for detailed suggestions regarding sediment
analys is per Richard Smi th 's work ing commit tee.

C. Proposed benthic sampling for WLWL Sea Grant program

1. Inves t iga t i ons to be ca r r i ed ou t on samp les taken f rom a l l s ta t i ons ,

a . b i o l o g i c a l a n a l y s i s

1) sieve grabs through 0.5 mm mesh on station, retain microfauna
and identify as completely as possible. (1,2)

2) preserve asuitable sub-sample for future microfaunal analysis,

b . g e o l o g i c a l a n a l y s i s

1 ) s i ze ana l ys i s

a) Emery settling tube for coarse fraction, 2mm -0.031 mm.(3)

b) p ipet te analysis for fine f ract ion. (4)

2) asmall portion of the sample should ^e retained for futuremineral analysis, approximately 10 cm*^ required for clays.

c . c h e m i c a l a n a l y s i s

l) calcium and magnesium analysis by either atomic absorption or
a n E D TA c o m p l e x i o m e t r i c t i t r a t i o n s h o u l d b e c a r r i e d o u t t o
determine the carbonate content of the sediment. (4,5,6)

2) total oxidizable matter should be carried out by wet ashing
w i t h c h r o m i c a c i d a n d t i t r a t i o n o f t h e i n c o m p l e t e l y r e d u c e d
c h r o m i c a c i d w i t h f e r r o u s i r o n . ( 4 , 7 )
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2, Further analysis suggested For areas of high organic content or
w h e r e p o l l u t i o n i s e v i d e n t ,

aquantitative assessment of the reducing environment by one or
more of the fol lowing methods*

1) quantitative oxidation of aknown volume of sediment with
dissolved iodine (Winkler reagents).

2) biological oxygen demand determined for avolume of sediment.

3 ) i n t e r s t i t i a l w a t e r a n a l y s e d f o r a n I n d i c a t o r i o n s u c h a s
s u l f a t e , f e r r o u s i r o n , s u l fi d e , e t c .

a .

4 ) o x i d a t i o n - r e d u c t i o n p o te n t i a l E h d e te r m i n e d ,

b, productivity of sediments obtained in the Intertidal and photic
z o n e s .

l) light vs dark bottle oxygen production determined per unit
su r f ace a rea . ( 8 )

2) chlorophyll-a extracted and determined florometricly. (8)

3 . S e d i m e n t t r a n s p o r t

a . es t ima tes o f sed imen ts con t r i bu ted by run -o f f .

1 ) fo r E lkhorn S lough or any o ther t ida l area, s iphon samplers
left out over several t idal periods should be sufficient. (9)

2 ) f o r t h e P a j a r o , fi l t r a t i o n m e t h o d s w i l l b e n e c e s s a r y.

b . l i t t o r a l d r i f t .

1) m o n t h l y o r b i m o n t h l y b e a c h t r a n s e c t a t e s t a b l i s h e d s t a t i o n s
using the method described by K.O. Emery. When possible,
d i v i ng t eams shou ld con t i nue p rofi le t h rough the su r f
zone. ( lO)

2) sand samples should be obtained from each transect stat ion
a t l e a s t s e a s o n a l l y t o e s t a b l i s h a n y p o s s i b l e v a r i a t i o n i n
the size distribution or sorting at the various beaches. (4,5)

\
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FISHES COLLECTION AND PROCESSING* some tentative conclusions developed from
d i s c u s s i o n s t o d a t e .

A . S t a t i o n s

As for benthic sampling, we will need to restrict the number of stations
to be occupied; also their frequency of sampling, in order to be able to
meet reasonable limitations on time. Where possible, stations for benthic
and fish sampling should be the same. Sampling period should be about
t w o m o n t h s .

suggest two primary stations for the Canyon sector, and perhaps four
along the Bay perimeter (coincident with beach transects and/or river
mouth stations), and two each in the Pajaro and Elkhorn Slough.

I

B . S a m o l i n o

1. Otter trawl hauls, 10 minutes each, should be replicated adjacent to
abuoy marker (three or four hauls per station where possible) at Bay
stations, and where possible, in Elkhorn Slough,

2. Beach seine (200 ft) should be laid out approximately 200 ft from shore
and parallel with shore; retrieved by shore team, at near-shore stations
in Bay. 100 ft seine may be more practicable for Elkhorn and Pajaro;
distance offshore will need reduction, but should be standard for all
h a u l s a t a g i v e n s t a t i o n .

3. Gill nets (standard sampling sequence) should be set overnight and
daylight where practicable, at all standard stations,

4. Biological dredges and larval fish nets should be hauled at all stations
for general reconnaissance: 10 minute hauls,

5. Experimentation with long-lines and traps should be encouraged.
6. Collected specimens should be preserved for future study, as necessary

f o r d a t a r e c o r d i n g p u r p o s e s .

C . D a t a .

1. Standard catch data (subsampling where necessary if sample is large)
should include total weight and number of each species or group, and
individual weights and lengths of largest and smallest individuals
f r o m e a c h s p e c i e s ,

2, Length and weight frequency data for all individuals should be
collected where possible; also sex and fecundity information.

3, Special attention should be directed to trophic relations, with
stomach content analysis undertaken for representative species and

Special preservative techniques will be required forf o r l o c a t i o n s ,
s u c c e s s h e r e .
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TENTATIVE CHECKLIST OF ENVIRONMENTAL FACTORS FOR WHICH DATA
WJLL BE COLLECIFO IN THE	 S E A G R A N T P R O C R A F i . f N C l - H D I N G
lENTATIVK NUMBER OF STATIONS,, FREQUENCY OF SAMPLING, AND

O T H E R c o n s i d e r a t i o n s . , F O R F O U R P R I M A R Y S U B - A R E A S O F S T U D Y

/

/.
A , S r A X ' i O N I D E N T I F I C A T I O N D A T A f a l l s e a s o n s )

S t a ' " i c t i m s m b e r v l a t l i f - u d e v l o o i E i t u d G d a f c « , i - i r a c
DTM gr id Uki lometer square) and perhaps hecCere gr, id
Depth to boCtom, and maKiamni depth sampled

X. K X k

X 3>. k

X i i

S , M E T E O R O L O G i C D ATA A N D S U R FA C E O B S E R VAT I O N S O F WAT E R , ( a l l s t a t i o n s )

a i r temperature, wet and dry bu lb, and barometr ic pressure
w i n d d i r e c t i o n & f o r c e ; w e a t h e r , c l o u d c o v e r , v i s i b i l i t y
w a v e d i r e c t i o n , h e i g h t , i n t e r v a l
c u r r e n t d i r e c t i o n & f o r c e i s u r f a c e l

t i d e s t a g e , h e i g h t , e t c .

X X K.

r . IH X

■>.

» X X

X X

C H Y D R O G R A P H I C S T A T I O N S

approx imate mumber for which fu l l hydrographic ser ies wi l l be taken
sampling interval {months between successive samplings)
sampling depths (standard) 0, 10. 20, 30, 50, 75. 100, 200, 300 meteU'x
sampling depths surface, near bottom, intermedin edepth

83 5 t;

1 1 2
c -

X X

Environmental factors for which data will be coUec ,ed &recorded:
water temperature, salinity, pH, transparency, O2 (all depths)
n i t r a t e , n i t r i t e , a m a o n i a , p h o s p h a t e , s i l i c a t e

X X

( a l l d e p t h s ) X X X K

D„ BIOLOGIC-GEOLOGIC STATIONS (selected hydrographic stations for which
bio log ic-geo log ic data a lso are { :aken>

a p p r o x i m a t e n u m b e r

sampling interval (months between successive samplings)
basic station and hydrographic data concurrent with biologic samplln

2 3 3 3
2 2 2 2
X X X X

Sediments -- physical-chemlea 1
particle size (parcentages, phi scale) btotal organics
general condition, color, odor, other desfcriptlve qualities

Benthic organisms sorted to major groups,, number, biomass,
fishes sorted to species.

X X X X

X X X *

d o f fl l n a n t a X X X X

number, biomass.,length frequency,

reference 8study

Plankton samples preserved for future reference Gstudy
ChlorophylI/phaeoptgment ratios

s e x X X X X

Mlcrobiofa subsanptes preserved for future X X X X

X K X X

X : k K

r ^ '



,MOSS LANDING MARINE LABORATORIES CRUSS; ' REPORT
PHYblCALf CHtMICAK M-£TSOROLOGICAL DATA,

P R O J E C T
VESSEL ' : D A T E

L
ERMANEBifeiSl’ATION REFERENCE NUMBER INORTH LATITUDE SAMPLE DEPXiy_ WATERU T M E - y / U I M N - S /

KARSDEN MARSD,]'^
f^WEST LONGITUDE D E P T H T O

BOTTOM MIF3xnsi:;>s£K1es Y E A R M O , D A Y H O U R D E G R , M I N . MAXIM, NUME.Rt o D E G R E E S M I N , 1 0 O L O R T R A N - ■
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Atfe TEMPERATURE y O m im ( D V V I

REMARKS/PROCESSING, O D .
T 7 T
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k ’ l OTe n t a t i v e D i s c u s s i o n D r a f t D e c . 3 0 , 1 Q 7 0

INSTRUCTIONS FOR CODING THE MASTER CARD (NO. i)
FOR SURFACE EiWIRONMEimL INFORMATION

C o l s ,

1 - 4 I N S T I T U T I O N A L S E R I E S C O D E

Enter alpha-numeric code for cruise and station as assigned by project
leader par MLHL standard procedures (see Appendix A.),

e n t e r l a s t t w o d i g i t s .

7MONTH; 12 digit code;

5 " 6 Y E A R ;

J e n . F , M a r . A p r . M a y J n .
2	 3

J l o A u g . S 0 N D
6	 7	 8	 9 0	 - +1 4 J

a . . 9 D A Y : 0 1 - 3 1 { n o t e : Day starts and ends at midnight)

use local time (Standard or Daylight-.-date will permit subsequent
conversions if necessary). Enter time on 24 hr. basis (from midnight),
tenths of hours in Col. 12. Minutes to 1/10 hr. conversion table:

00 05	 06=11	12-17	 18-23	 24-29	 30-35	 3 6 - 4 1

i O - 1 2 T I M E :

R e c o r d

M i n . 42=47	 48-53	 5 4 - 5 9

H r . / i O 0 i 2 3 4 65 7 8 9

NOTE: ABOVE SERIES CONSITUTSS PERMANENT STATION REFERENCE
COLUMNS 0? ALL CARDS.

NUMBER, RFI'EArSD OM FIRST

Anote regarding tables referenced in the following sections:	t h e s e w i l l b e
assembled in Appendix Cas taken directly from NODC Publication M-2 (revised
Aug. 1964). Each reference indicates the NODC Table number, followed by the
page (s) on which It is found (e.g., NODC Table 3:
NORTH LATITUDE

13"14 Degrees.

1 5 " 1 6 M i n u t e s .

3 3 = 3 5 . )

1 7 Te n t h s o f m i n u t e s . For conversion of seconds to min/10
cable (min. to hrs./10)used for Col. 12

a p p l y t i m e c o n v e r s i o n

WEST LONGITUDE

18-20 Degrees.

2 1 “ 2 2 M i n u t e s

2 3 Te n t h s o f m i n u t e s . Conversion as for Col, 17 (table for Col. 1 2 ) .



2‘V 2*} HARSDEN SQUARE or UXM DESiGNAfIONS !i OPTIONAL)

Marsden Square deeigna£ions normally are noc enirerrd in the fiisku
can be. detemlned later from latitude* longitude coord.inace.s.
<!;quare provision is provided in our system particularly to permit Jocaiion
of stations outside our usual working gone (e,g,, in the southern hemisphere,,
where Marsden Square designation would signal aspuU^ latitude v«;her itlian the-

t a b l e 3 ; 3 3 » . 3 5 f o r

s i r i c e t h e y
T h e M a r s d e n

nor th l a t i t ude used in ou r regu la r sys te i i i ) . . Re fe r to
coding procedures .(Appendix C„ NODC Publication Mr?! 'utm njv.iv>*r«ai Trans¬
verse Mercator/ designations will be developed for ail permanent estuarine and
shoreline stations, to provide foe designation of cells (areas) 1,000
1km^). Coordinates are derived from USGS topographic maps.

E(in preparation/ for procedures.

m e t e r s s q u a r e
Refer to Append in

3 0 - 3 3 D.EPTH TO BOTTOM., Record in metersas s tandard ocearsograph lc p rocedure
columns .left o.t significant digits with xeros '< e.g. 50 meters
Inland at shallow waterss data my be recorded in ffsei.
sorting the symbol >in Col.. 30,	 “		
digi '-s with ^eros, !e.g.-. 3feec
version of Tat l- jorns to meters; Table 6;37-40 for

F i l l
F o r0 0 5 0 ) .

S i gna l f ee i by i n -
Flil other coliwnns lo left of signlficani-

= + 0 0 S ) . (See NOK: Table 5: 37-.38 for con
c o n v e r s i o n o f f e e t t o m e t e r s . )

3 4 3 5 MAXIML»M SAMPLE DEPTH.
1 0 m e t e r I n t e r v a l . , Enter depth of deepest sample data)to the nearest

C o d e i n t e r v a l s a c f o l l o w s ;

®®,yiEI,“£pde m e t e r s - c o d e c o d em e t e r s ” c o d e m s t e e s c o d e

0 - 9

1 0 - 1 9 = 0 1
2 0 - 2 9 - 0 2
3 0 - 3 9 « 0 3
A O - 4 9 = 0 4

0 0 5 0 - 5 9 = 0 5
6 0 - 6 9 = 0 6
7 0 - 7 9 - 0 7
8 0 - 8 9 = 0 8
9 0 - 9 9 = 0 9

1 0 0 - 1 0 9 = i O
1 1 0 - 1 1 9 = 1 1
1 2 0 - 1 2 9 = 1 2
1 3 0 - 1 3 9 = 1 3
1 4 0 . 1 4 9 = 1 4

S X

1 5 0 - 1 3 9 = - 1 5
1 6 0 - U 9 « 1 6
i 7 0 - 1 7 9 = 1 7
1 8 0 - 1 8 9 = 1 8
1 9 0 - 1 9 9 = 1 9

2 0 0 - 2 0 9 = 2 0
2 1 0 - 2 1 9 = 2 1
2 2 0 - 2 2 9 = 2 2
2 3 0 - 2 3 9 = 2 3
2 4 0 - 2 4 9 = 2 4

e t c .

3 6 - 3 7 NUMBER OF OBSERVED DEPms. Flnter total niimber of observed depths 'Should
equal number reported on card 2>-

according to code based on Forel-Ule scale (NODC Table 7:;4U

meters us ing as tandard Secch l d i sk ,
other low transparency waters, data may be recorded in feet

i n c o l , 4 0 .

38 39 WATER COLOR

40.41 WATER TRANSPARENCY in F o r I n l a n d o r
s i g n a l l e d b y a

WAV^T

4 2 - 4 3 DIRECIION from which dominant waves come- in iOo int-.jrvais (NODC Table S;42.l
4 4 HEIGHT of dominant

NODC Table 10;44>.
to wave direct ion code <col ,42-4,3)

data as alternative procedure;
PERIOD of dominant

waves in %meter intervals '.'eccor-llng co WMO code 1555-
I f w a v e s a r e 1 6 f t or higher, sgnai this by adding 50

cf , next en . ry,

ixi 2second intervals acco-ding to WHO Code 3155
NODC Table U; 45)..

4 5 w a - v e s

S E A S TAT E d a t a as aUernace procedure:	 signal use o●' Sm& State ohser vat Ians
'’r*'	 and period, by placing a-In -c t,44 and entering rheState tode in Col ,45 (according i.o WHO Cx>oe J70M NODC Table 12; 4I}”



I l l ) ; ■ . ; o v : > s n : o N > . , -

t i tHnr t lo r nwny zsfi.y p togr»!os» ' Im iMt ie wi?er*> ' 'e r prgr t icdb- . *
cec i : . »1 wo i cJ i t iC 'd a f ce r O f ' -K l ' IG 'u l f o f He : i t i c c ' t . s i i i n i ' « n? f s r t f ' " r ' . l ' f > r v5 .

ds fjpt'	 r 3V' impr r"\<i r>r i*■?	 h ^ . i 4 ! - w .
1 / : y ^ / i

TiD£ (si; .	 ● ● o r ● r o i D i l i r a l K w n e s . ' i f . r t i d s - 1 b e b o w o r b * > 3 o ‘ w C 8 ? . U i c
' 1 . . . i - . H r . ; o w e r i o w t a r i .

nos UEltfUT to ru:.«re?>t one 'enlrh n/iO) font.	 h e i g h t s w i 1 1 b e « n
sign«f trow col ●	 . I

TIDE -ilAGH, according i;o code below ' 'aftar GMEl). Where inore detaiieU
aniii-j^es are not {Hossi ble oj- appropriate,, use Codee ^'high sr.sridinp J
B ' fl o w a l a n d i n g ) ] 9 t l i s i n g i s a n d 0 ? £ a . ’ l l r > g K

●■●dJ

h igh s tand ing
^	 it	 ^●£«:« Fig,-

k

1I-nw ti£. 11'lg
sa id £ i r» tfig
h i g h : r i fi t n g

h i g ' h
ciaingu.„ 3

h i g h
- f a i l i n g2

3

h i g h ‘ S t a n d i n g

h i g h t a i l i n g
m i d f a i l i n g
h>w fa l l i ng

5 m i d m i d
6 4- “failingr i s i n g - - a
7

V r i a l n gi o v s t a n d i n g 8

! >l o w

V. ieing- -i
' l o w

7 “ “ - f a l l i n g
9

\f . s ) U n g 0
f s l H n g - » o /

~ — s . ~ . J C . -J’	 '

■i

low Btandlng"

. * = 0 - 1 1 T I D E t . A N G E ,

foot for date (not tide cycle? of observaticm,

*i2 TlOAX CURRENT according to following code:
I ‘ = > i J o o d i n g ; ? e b b i n g ; 3 a . s l a c k .

Enter g rea tes t range o f t ide to neare .e t one ' - ten th U/ lO i



4

W I fi D

DIRECTION flora wblcb wind blows according to .10^-’ -nterveis <N0DC Table
8 ; 4 2 ) ,

5 3 - 5 4

5 5 - 5 6 SPEED of Wind in knots, or alternatively:
WIND FORCE according to Beaufort Scale,
I f Wi .nd force is used. , e iguai by p iec ing +in Col
B e e u f o r l s c a l e i r * C o l , 5 6 ( N O D C T a b l e 1 7 ; S l )

5 5 , a n d c o d e f o r

S A R O H E I R I C P R E S S U R E i n m i l l i b a r s ,

( e s a a p 1 e ;
fo r con in j rs ions o f i nches and mi l l ime te rs o f mercury To mi l l i ba rs .

5 7 - 5 9 E n t e r t e a s , , u n : i t s ^ a n d t e n t h s o n l y
1015,9 mbs records as 15,9), See NODC Tables 18 and 19:	 5 2 - 5 3 .

AIR lEMPSRATUF^ CN, leave ten ths co lumn b lank i f ins t rumenta t ion is

6 0 - 6 2 D iy bu lb in degrees Cto ten ths

6 3 - 6 5 fe-?,	 r ' e g r p f c c t o t e n t h s . 1 R e f e r t o N O D C Ta b l e 2 0 ; 5 6 - 6 3 , f o r
c o n v e r s i o n F * ’ t o C 9 )

6 6 - 6 7 WMTHER, Preferred method:	 place +in Col. 66 eud enter single digit
weather code in coi. 67 according to WKD Code 450f, (NOIiC Table 23:66.)
Alternat ive .use two digi t WMD Code 4677 <N0DC Table 24i 70,. See also
Tables 22-^23; pp. 65-69, for conversions from ether weather reporting
sys tems. )

6 8 Cl'^UD TYPE (genus.), according to WMD code 0500, (bODC Table 25:74).

CLOUD /iPIOUNT, the fraction of the sky covered by fiouds, in eighths,
accord ing to WMD code 2700 (NODC Tab le 26 :75 ) ,

6 9

VISIBILITY at the surface, in meters, according t( WMD Code 4300 (NODC
T a b l e 2 7 : 7 6 ) ,

7 0

7 1 - 7 9 REMARKS and PROCESSING:

space for comments plus such coding procedures as necessary for processing.
prov ides room fo r a - i cpens lGn as s iaeded ' ; a l so

S O C A R D T Y P E ;

aMaster Card, Type I, which ident.ifiea each ocearographic stetion and
r e c o r d s g e n e r a l s u r f a c e e n v i r o n m e n t a l i n f o r Ta a t i o n .

Data sheets ?and cards) a re p re-markec . I to ind ica te th is i s



INSnrUTXONAL SERIES CODE” PROCEDURiS AND RATIONALE
' [ f o r c o l s , 1 = 4 o n a l l c a r d £ > =

fi r s t , f o u r d i g i t s o f P e r m a n e n t S ' a f c l c n R e f e r e n c e N u m b e r )

C o l , I Institutional master number Cor letter) unic^ue for al! operations
g e n e r a t e d a t t h a t p a r t i c u l a r s t a t i o n .

I z d e s i g n a t e s M o s s L a n d i n g M a r i n e l ^ a b o r a t o r l e s .

9:designates transient Imlscellaneous) users of the systtsm.

Other institutions developing heavy use of this system will be
assigned numbers 2-8 as necessary? more octaslcnal users may
be ass igned le t te rs A-Z to es tab l ish aun ique t ’ . ^ t r ieva ' mechanism.

Institutional series number (or letter) assignee to tnpara '.e special projects
or se r ies fo r e ffic ien t mach ine re t r i eva l (e .g . Sea Cran t pe rmanen t s ta¬
t i o n s ? A n o N u c t o p r o j e c t ? K a i s e r ; P. G . & E . ; c r o t h e r s p e c i a l p r o j e c t
s t a t i o n s ) ,

1	 :	 Sea Grant permanent hydrographic station series* Monterey Bay &
adjacent ocean 199 numer ic s ta t ions ava i lab le? mo ew/a lpha, )

2 3 S e a G r a n t p e r m a n e n t E l k h o r n S l o u g h s t a t i o n s .
3 : S e a G r a n t ( p l u s c o o p e r a t o r s ) p e r m a n e n t s h o r e s t a t i o n s ( t h o s e n o t r e l a t e d

by location to stations In series 1-3* such as i i land meteorologlc
o r v e g e t a t l o n a l a n a l y s e s s t a t i o n s . )

9	 2 Trans ien t (m isce l l aneous ) s ta t i ons no t f c rn i i ng pa r t o f ase r i es .

C o L 2

C o l . Numeric stations within aseries (1-98) are assigned by tbi project
d i rec tor. These are assumed to be “permanent " in the sens that they
w i l l be re -samp led In t he f o r seeab le f u tu re . The number 9shou ld be
reserved for non-permanent transient stations within the sirles^for which
r e p e a t s a m p l i n g i s n o t p l a n n e d .

3 = 4

A d d i t i o n a l N o t e s , w i t h e x p l a n a t i o n o f r a t i o n a l e .

-S i£ * *9 ser ies" fo r t rans ient , occas iona l usas (misce l lane us) .
Wh i l e ca re fu l con t ro l I s necessa ry to p rese rve the i n teg r i t y o f t he
ser ies code for permanent s ta t ions and long- term pro jec ts , there a lso
must be provis ion for machine storage of data col lected by <ccasional
u s e r s , , v i s i t o r s , e t c . T h e " 9 s e r i e s " p r o v i d e s f o r t h i s i m p c t a n t
occas ional (misce l laneous) use. Coupled wi th date and t ime, a
" 9 s e r i e s " d e s i g n a t i o n s t i l l p r o v i d e s u n i q u e i d e n t i fi c a t i o n t f d a t a
c o l l e c t e d , i n t h e f o r m o f a 1 2 d i g i t n u m b e r, , T h e I n s t l t u t i o n e s e r i e s
code 9999 is always available to any user. Within any given reject,the
d i r e c t o r s h o u l d r e s e r v e t h e - - 9 9 n u m b e r f o r t r a n s i e n t o r o c u s s i o n a l
data collections which are pertinent to his project (and coulc be
retrieved for its use by call ing on the first two digit,?).

Master File must be maintained and consulted to insure integrlt' of
the permanent station series codes. This file will be housed perma¬
nently in the library, with occasional up-dated copies aAtailablc to
frequent users. The Master file will have hree sections, corre,oondlng
to the th ree components o f the Ins t l tu t iona i Ser ies Code The Sc , Grant
Program Director is responsible for the first two, and only he car; des
Ignate new code numbers . Each pro jec t leader, in consu l ta t ion w i t ) the
S e a G r a n t D i r e c t o r, i s r e s p o n s i b l e f o r s e c t i o n 3 ( m i m a r l f : s t a t i o n s !
For all ^ermarient stations assigned, he must provide mapi; and
d i n a t e s f o r i n c l u s i o n i n t h a t s e c t i o n .

6 .

c o o r -



2
h%S'

C. Ra t iona le fo r the MLML Ins t i t u t i ona l Ser ies Code . 		  T h i s c o d e i s a n
outgfovth of extensive analyses of other projects, including that
of the National Oceanographic Data Center,
projects have contributed generously to its development.

P e r s o n n e l f r o m t h o s e

There are four primary objectives of this coding procedure;

To produce aunique (sensu strlctu) identification number for
a l l d a t a f r o m a g i v e n c r u i s e a n d s t a t i o n .

To provide real data in that number (e.g. institution, project, date,
t i m e ) .

To permit machine retrieval by such real categories (e.g. all data
for Sea Grant Elkhorn Slough,
03 of Elkhorn Slough).

To produce the most succinct possible code for ready retrieval
by card»sorter rather than computer (thus through use of fewest
possible columns, and numeric coding in preference to alpha-
b e t i c d e s i g n a t i o n s ) .

1 .

2 .

3 .

a l l da ta f rom permanent s ta t iono r

4 .



INS'fRUCnOHS FOR COD.OK fHE SUBSURFACE OBSERVATIONS
CARO TYPE 2, WATER CHEMIS . h ' l i f

C c i l s ,

1 * 1 , 2 FEKMANEKT STATION REFERENCE NUMBERS repeated ftOB'. Master Card 1 ype 1,

Enter hour and tenths of hour in local time istandard or
C o n v e r s i o n t a b l e ; f o r m i n u t e s t o t f t . ' n t V. s o f h o u r s ;

1 3 ! 5 M E S S ^ G E R - n M E . .

d e y l i g h t ) .

00-05	 06-n	 12-1? le 23	 34-2'?	30-3.5	 3 ^ ^ 4 Iw i n , 4 2 - 4 7 4 fi ^ 5 3 ' 3 4 - 5 9

T O 0 2 3 4i 63 7 8

16-18 OfIPTHS OF SAMPLES, Record each depth sampled on aseparate line.
Fin columns left of sigsTlflean’

For inland or shallow waters
depths rosy be recorded In feet, by inserting the symbol >in Col.
columns left of significant digits with zeros ie,,g. 8ft,.

R e c t i r d t o
S?.£ST.£. 11® standard oceanographic procedure
digits with £sros .'e.g. 5Cl meters*' '350>.

1 6 . F i l l
= + 0 S ; .

IS **11K»/niS«i»aOT.	 H«. ..i„ col. If to iodlclo depth detemloed bv
vlre ou-." -metered uire mrked sounding line, ec.). Wiere depths ere

therniometrlcaLly established ''protected and unpro ectad iheroiometer readings
for such depths) place a+in col, 19.

. 2 0 - 2 3 T F ^ l i ^ E R AT U R E i
s e n s i t i v i t y . ^

enter i.o degrees Cto hundredths if instrument is capable of this
2 4 * M / ; i If additional decimal place of resoluticjn i. possible^ enter extra digit

in Col, 24. Otherwise code instrument used for temperature meaGurement
-Reversing thermome'ters Ipaired protected)		  . . . .
“Reversing thermoiflc ter ?single p.':ot.ected)	 .
- B u c k e t s u r f a c e t h e r m o m e t e r ' o r

a s f o l l o w s ;

oth«e relatively^ pieci.3e thermometer loeas-ur ing
e s a m p l e n o t i n s i t u ) - Z

'rhe'i'ffilstor (e.g, on sa 1Imometer,, oxygen probe etc .,i,
- P o c k e t , t h e r n t o i i i e l fi i
-Umv- r ta ln re l i ab l .U fcv - - -doub t fu l da ta . -

T

o r o ther re la t i ve ly non-prec is f . the rmometer ■ X

u

n o t e o n p r e c i s i o n c f
decima! places of resolution dian is proper for instrumei tation
unused d'S.c.ifflal clac eg with scetos..
a n d r e a d s 1 9 . 3 0 C '

m e a s u r e m e n t , , a n d o n M / I c c i i u m n s : N e v e r r e c o r d m o r e
a n d n e v e r f - i I i

thermonaeter is reliable only to tenthsExamp le ;
2 0 " “ 11 2 2 i 2 3 2 4

r e c o r d i t t h u s ;

NOT:	j / | ~ ( y
Iu -

l . . ± S l l J L .
The H/.i colu'»n,s at end of each field have several poselbl 5
-’a) recording data to an additional decimal place..., where '.nstnx-sentation permits

'thus numeric entties should be reserved foi this puroose);
ib) indicating type of Instruioe-bc or me'thod used

u s e s ;

f o r d a t I c o l l e c t i o n ;
Ic} incicaUng uncertain reliability Idoutful data) by letter U.
■Jd) signal ling achange in u.se of the entite field t

a l k a l i n i t y fi e l d , , c o l e . ,
pOf -es by inse r t i ofi o f

special purpc-sfi.s	 t h e
66“69i co'ak'l be converted for mercury recording pur-

n d e s ' l g n a t a d c o d e i e t ' f c e r i n C o l , 6 9 ) .
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A"? 7

SALINITY in parts per thousandt to hundredths* CAs for oxygens enter
on l y t o I nve l o f p rec i s i on poss ib l e w i t h i ns t r i sen t used ; i nd i ca te
i n s t r u m a n c a t i o n i n C o i . 2 9 . )

2 4 . 2 3

M / I c a n b e u s e d f o r a d d i t i o n a l d e c i m a l p l a c e o f r e s o l u t i o n *
c o d e i n j t r u s a e n t a t l o n a s f o l l o w s ?

O t h e r w i s e2 9

j

s i l v e r n i t r a t e t i t r a t i o n

l a b o r a t o r y p r e c i s i o n i n d u c t i o n s a l l n o m e t e r ‘
field in situ induction salinometer *	 ,	 * T
refractometer ,	 ,
hydrometer .	 „	 .
u n c e r t a i n r e l i a b i l i t y - - d o u b t f u l d a t a . , . , 0

Z

K

3C-32 O' .YGEl? in mi l lo i ters ; t o b i n d r e d v h s .p e r 1 i t e r

A!\ may be used to add an addit ional ( thousandt la) decimal, or indicate
u n c e r t a i n r e l l a i l l t y ( U ) ,
C o d e f o r i n s t r u m e n t a t i o n / m e t h o d :

3 3

W i n k l e r d e f c e n i ! l n a t i o n - " « b c r a t o r y p r e c i s i o n +
W i n k l e r d e t e r m l n a t i o r t - - f i e l d c o n d i t i o n s „ . -
O x y g e n a n a i y x e - t s , p o i a r o g r a p h i c e t c . . .
F i e l d c o l o r i m e ' . r i c o r o f c k ' s r a p p r o x i m a t i o n

m e t h o d s , « X

T

34 .36 P H O S P H AT E i n r a i c r o g r a r o - e t o m s p e r l i t e r t o h u n d r - i d t h s .

37.	 M / 1 ;

3 8 - 4 0 TOTAL PHOSPHORUS in micrograra-atocBS per liter t> hundredths.
M / 1 ;4 1 .

4 2 - 4 4 NITRfTE-NITROGEN In ralcrogram-atoras per liter to hundredths,
M / 1 :4 5

46... 46 NITRATE-NITROGEN in microgram-atoins oer l iter to tenths.
M / I :4 9
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f 0 - ^ 1 2 A M M O N I A
5 3 M / l J

5 A - 5 6 SILICATE^SIUCON in mictograoi-atoms per liter to whole units
M / I ;1 7

5 8 - 6 0 p H t o h u n d r e d t h s
6!	 M / 1 :

6 2 - 6 4 T U R B I D I T Y
6 5 M / I ;

6 6 - 6 8 ALKALINITY as equivalent
6 9 M / I ;

CO -Cga in microgram atoms per liter to hundredths.

70- 79 REMARKS and PROCESSING

8 0 CARD TYPE; Data sheets and cards ere pre-marked 2to Indicate Sub-surface
observations and water chemistry data.
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R e s e a r c h e s i n M o n t e r e y B a y
Spring 1971

D r , H a r v i l l e

SOME SPECIAL RESEARCH PROJECTS SUGGESTED BY THE FALL SEMESTER CLASS

1 . A s t u d y i n d e p t h o f t h e b e a c h p r o fi l e o f a n o p e n w a v e a r e a t o d e t e r m i n e t h e
seasonal and physical changes that occur, and the effect of thoeechanges on
t h e b i o t a o f t h e b e a c h .

2 . A c l i m a t o l o g i c a l s t u d y o f t h e i m m e d i a t e a r e a a r o u n d t h e c i t y o f S a l i n a s t o
d e t e r m i n e t h e r a t e o f d e g e n e r a t i o n o f t h e l o w e r l a y e r m o i s t u r e c o n t e n t .
With th is informat ion we could predict losses of tuberous crops and recommend
a l t e r n a t e c r o p r o t a t i o n s .

3. Ecological value of Sea Grant study areas:	 I n d i v i d u a l s w i t h a n e c o l o g y
background could make an assessment based upon collected data of what long-
r a n g e p l a n s s h o u l d b e d e v e l o p e d r e g a r d i n g u t i l i z a t i o n o f e a c h e n v i r o n u n d e r
s t u d y , I s t r o n g l y f e e l t h a t a l l s t u d i e s a r e s u b o r d i n a t e t o t h e f a c t t h a t
careful planning must be undertaken and somehow enforced to develop the
n a t u r a l r e s o u r c e s o f t h i s a r e a t o t h e i r f u l l e s i t w i t h o u t f u r t h e r d e s t r u c t i o n
o f t h e h a b i t a t s .

4 . Sand; sed iment t ranspor t : Secondary s tud ies in th is a rea w i l l be o f
i m m e d i a t e c o n c e r n t o p e r s o n s p l a n n i n g v a r i o u s u s e d o f s h o r e a r e a s . I n ¬
s u f fi c i e n t i n f o r m a t i o n i s a v a i l a b l e t o p r e d i c t t h e f u t u r e f a t e o f l o c a l
b e a c h e s .

5. Mariculture:	 S t u d i e s d e s i g n e d t o a s s e s s a n d e n c o u r a g e s u c c e s s f u l m a r i -
cu l tu re in the Moss Land ing area shou ld be encouraged. Loca l fisher ies
a r e i n p o o r fi n a n c i a l c o n d i t i o n a n d m a r i c u l t u r e m i g h t p r o v i d e s i g n i fi c a n t
b e n e fi t s t o t h i s r e l a t i v e l y d e p r e s s e d a r e a .

6. Pollution:	 T h e s e v e r a l s t u d i e s s u g g e s t e d w h i c h i n v o l v e t r a c i n g m a n - c a u s e d
pollution to its source and noting possible damage are vital. Sewage,
pesticides, and heavy metals and air pollution are all areas where persons
i n t e r e s t e d i n t h e l o c a l e n v i r o n m e n t s h o u l d c o n c e n t r a t e t h e i r e f f o r t s .

7. Salt marsh vegetation is important in primary productivity of the estuary.
Nut r ient t ransformat ion and consequent breakdown of those p lant mater ia ls
i s o f v i t a l i m p o r t a n c e t o t h e f o o d w e b s o f l o c a l m a r i n e h a b i t a t s . S t a n d ¬
i n g c r o p m e a s u r e m e n t s b y c l i p p i n g p l o t s a r e o f c o n s i d e r a b l e v a l u e . T h e
standing crop wi l l be most equal to annual product ion at the end of the
growing season. Ton-per-acre data for each common marsh plant can be
determined. These data combined with future vegetation charts will provide
figures on total estuary primary productivity ascribed to salt marsh veg¬
e t a t i o n . T h i s p r o j e c t i s n o t t o o d e m a n d i n g ; i s a n y b o d y i n t e r e s t e d ?

fl . Comp i le aspec ies l i s t o f flo ra a long the Mon te rey Bay sho re l i ne back to
a d i s t a n c e o f a f e w h u n d r e d y a r d s f r o m t h e s h o r e . E x t i n c t i o n s a n d i n t r o ¬
d u c t i o n s s h o u l d b e n o t e d , I a s s u m e s i m i l a r l i s t o f a q u a t i c fl o r a a n d
f a u n a w i l l a l s o b e p a r t o f t h e S e a G r a n t d a t a b a n k .
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9. The paradigm indicator of polluted uiaters is lou. oxygen concentration.

Adding 0^ to polluted rivers and streams is acurrent practice in Europe.
Experiments are now under way in the United States. The addition of 0
to an anaerobic, u/ell defined, and relatively closed body of water wou
make an interesting study with many potential "byproduct” rewards,
standard 244 cubic feet oxygen bottle plus regulator would provide
40,400 cubic feet with an 0, concentration of 5ppm. This is approximately

six foot cube of water, ft well-defined body of water is needed in an
anaerobic condition. It should be arelatively closed system. An alter¬
native would be an effluent with awell-defined path of flow.

.From the fishes collected in the Sea Grant program, several projects would
possible and valuable in terms of general goals. These includes

a. Stomach content analysis in relation to available food supplies,
b. Age class determination from examination of otoliths, scales, etc.
c. Preparation of an embryologic series for aspecies from larval and zoo¬

plankton collections (or for live-bearing forms through removal from

h
A

a

1 0
b e

d. Kudŷ of'growth rates and/or tolerance limits to environmental stresses
through aquarium experimental procedures.

is ideal for studying the dispersion/
N o o t h e r i n d u s -11. Air pollution: The Woss Landing area	 „ r * . r

diffusion from apoint-source, such as Kaiser or PG&L.
trial plants will interfere with their emissions (as in major cities where
the plume from asingle plant cannot be separated from thoa of neighbors)as they spread over Monterey Bay and into the Salinas Valley. Surface ob¬servations on the Bay and in the Valley (including air samples), pibal
(balloon release) data on vertical wind distribution, and data supplied by
other agencies would make this afeasible and worthwhile study.

become urbanized, definite changes in climate12. Urbanization:	When rural areas	 .	 „ ,
occur. These effects need to be documented so that future changes in te
nerature, moisture, cloudiness, precipitation, air pollution, can beanticipated correctly (ie, land use planning would then be based on actualfacts)̂  Surface observations (special field trips as well as
stations) and special upper air wind data
perhaps temperature, moisture, air pollution data, obtained from aircraftoperated by other agencies in the study area would yield some of the
essential data for this study.

13. Acomplete faunal list for aspecific group:	 A specific group
family, polychaete group, opisthobranchs, fand all available forms identified to the lowest possible taxon (ideallycollection of preserved animals including examples

A d e fi n i t esoecies). Areference	 ^ i .
of each identified taxon should be made for permanent lab use.

should be selected for this study, and frequency of sampling pre-
Distribution within the stutdy area should be determined, and

Relat ive abundance of major species

a r e a

d e t e r m i n e d ,
principal associations among species,
shou ld be es tab l i shed.

14 Moss Landing has the unique characteristic of possessing an unlimited supplyof caicium-?ich, magnesium deficient seawater. Possibilities for relevant̂
short- and long-term projects are unlimited. Comparison of magnesium-calcium
ratios for clam shells within the harbor and those of the same

complely different area,such as Bodega Bay, would requireDispersion of PG&Eoff-o f f s h o r e o r f r o m a
little time and might yield interesting results,
shore outfall might be analysed through magnesium-calcium ratios also, along
uiith temperature effects.
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■CALIFORNIA STATE COLLEGES at Fresno, Hayward, Sacramento^ San Francisco, San Jose
P.O. Box 223, Moss Landing, California 95039

Env i ronmenta l S tud ies , Mon te rey Bay Reg ion
N a t i o n a l S e a G r a n t P r o g r a m

N O T I C E O F N E W C O U R S E
9 D e c . 1 9 7 0

MARINE ENVIRONMENTAL RESEARCH PARTICIPATION:	 M o s s L a n d i n g M a r i n e L a b o r a t o r i e s , s p r i n g
3units Saturday; ML170 (matriculated students) or ML 170x (Extension)s e m e s t e r , 1 9 7 1 .

^ .7 ^ 1

e v e r y o n e t a l k s a b o u t i t , b u t n o t
C e r t a i n l y a s s c i e n c e t e a r h e r s , w e n e e d t o b e a s

E n v i r o n m e n t a l q u a l i t y i s a b i t l i k e t h e w e a t h e r :
n e a r l y e n o u g h o f u s d o m u c h a b o u t i t
f u l l y l i t e ra te as poss ib l e i n t he ac tua l t echn iques o f env i r onmen ta l da ta co l l ec t i on and
ana lys is . Here i s achance to deve lop rea l hands-on exper ience .

As apart of our new Sea Grant program of environmental studies of Monterey Bay and
i ts envi rons, the Moss Landing Mar ine Laborator ies have establ ished anew research
par t i c ipa t ion course , w i th space reserved fo r amax imum o f ten in -serv ice sc ience
t e a c h e r s . T h e c l a s s m e e t s a l l d a y o n S a t u r d a y s , w i t h r e s e a r c h p a r t i c i p a n t s e n g a g e d i n
fi e l d c o l l e c t i o n a n d l a b o r a t o r y a n a l y s i s o f p h y s i c a l , c h e m i c a l , b i o l o g i c a l , a n d g e o ¬
log ica l data f rom the sha l lower waters o f Monterey Bay and the Pajaro River. F ie ld
and labo ra to ry work w i l l be under d i rec t superv i s ion o f D r. John Harv i l l e , ass i s ted
b y t w o s p e c i a l l y t r a i n e d g r a d u a t e t e a c h i n g a s s i s t a n t s .

Science teachers wishing to part ic ipate must have had reasonable exper ience wi th
l a b o r a t o r y t e c h n i q u e s i n a b a s i c s c i e n c e , a n d b e p r e p a r e d f o r a f u l l d a y o f a c t i v e
fie ld and laboratory work every Saturday (8 A.M. -3 :30 P.M.) Feb. 13 through May 29, 1971.

C l i p a n d m a i l t h e a p p l i c a t i o n f o r m b e l o w t o J o h n P. H a r v i l l e , S e a G r a n t P r o g r a m , a t
l e t t e r h e a d a d d r e s s .

D E A D L I N E F O R A P P L I C A T I O N S : J a n u a r y 2 5 , 1 9 7 1 . . F o r f u r t h e r i n f o r m a t i o n , p h o n e
6 3 3 - 3 3 0 4 .

A P P L I C A T I O N F O R S P A C E R E S E R V A T I O N I N M L 1 7 0 M A R I N E E N V I R O N M E N T A L R E S E A R C H

PA R T I C I PAT I O N 3 u n i t s . S p r i n g S e m e s t e r , F e b . 1 3 - M a y 2 9 1 9 7 1 .

N a m e : Te l e p h o n e :

M a i l i n g a d d r e s s : Z i p :

Te a c h i n g a t : S c h o o l . S u b j e c t s :

A c a d e m i c m a j o r : M i n o r :

S u b j e c t a r e a o r d i s c i p l i n e o f g r e a t e s t i n t e r e s t ( u n d e r l i n e ) :
c h e m i c a l o c e a n o g r a p h y , i n v e r t e b r a t e s , fi s h e s , p l a n k t o n .

M a r i n e g e o l o g y , p h y s i c a l -

Regu la r co l l ege en ro l lmen t (ML170 ) f o r p resen t l y ma t r i cu l a ted s tuden t s a t apa r t i c i pa t i ng
State College (underline school of matriculation):	 C S C H , F S C , S S C , S F S C , S J S C - o r
E x t e n s i o n c r e d i t d e s i r e d ( M L 1 7 0 x ) T u i t i o n : $ 1 8 . 0 0
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20 Feb rua ry 1971Research Part ic ipants, Saturday Teams

John P. Harvi l le , Sea Grant Program Director

TEAW ASSIGNMENTS (TENTATIVE) AND FEBRUARY 20 SCHEDULE

T O ;

F R O M ;

R E :

A . G e n e r a l N o t e s

Since uie held no class on the 13th, in order to avoid interference with the
long weekend, we will need to telescope certain of our planned introductory
activities in order to move directly into our scheduled field program.
Therefore these general notes are particularly important,
1. All participants will be in, the fisld Saturday thie. 2_0,^h.

clothes, including boots or other "wettable" foot gear; bring coats and
rain-gear if rain is likely; bring your lunch, as field teams will not

Bring afield notebook for your own records

W e a r fi e l d

r e t u r n u n t i l a f t e r n o o n ,
a n d n o t e s .

T h e2. Meet promptly at 8a.m. in Rm 109, MLML, for 20 min briefing.
Monterey Bay hydrographic cruise departs at 8:30; other field parties
approximately at 9:00.

3. Help your Team Leader to organize acoherent operating team quickly and
On this first day most teams will operate as asingle

subsequent Saturdays teams will be divided into two subgroups
e f fi c i e n t l y ,
u n i t ; o n :
fo r more e ffic ient and d ivers ified act iv i t ies .

attached tentative schedule with the following general points4 , S t u d y t h e
i n m i n d ;

All participants will receive reasonable exposure to	 sub.lAg.i
in the data collection program, though of necessity (for

degree of specialization in terms

a .

a r e a s i n _

the sake of efficiency) with
of primary assignments and responsibilities.

s o m e

b. The first month of the schedule is designed to provide necessary
N o t e t h a t n o t e v e r ytraining of teams in all the subject areas,

individual on ateam receives exactly the same array of training;
-ferti l ization" process in future weeks wherew e e x p e c t a

members will train each other in certain specific areas.
c r o s s

t e a m

c. Assignments teams as far as possible are consistent with the
background experience you noted on
We will try to make adjustments if

i f f o r o t h e r r e a s o n s c h a n g e s

a r e a s o f s p e c i a l i n t e r e s t
your ques t ionna i re response,

i n t e r p r e t a t i o n s w e r e i n e r r o r o r
prove necessary. It is important that teams concentrate on a
specific segment of the total environment in order to develop the
levels of expertise and continuity of action requisite for an
effective program. During the latter half of the term, we will
provide opportunities for participation by those so desiring in
alternate elements of the program (eg ahydrographic cruise for
those assigned to estuarine studies).

o r

o u r

share with us on the staff afeeling of excitement and
O u r s i s o n e o f a b o u t 7 0

5 . I h o p e y o u
commitment as this program gets underway.
Sea Grant programs in the US; it is unique among all in its effort
t o c o m b i n e a n :
t i o n

_ideal learning situation for students with the collec-
of meaningful information concerning the marine environment,

success with this pioneering effort will depend ultimately o n
O u r

the input of each individual in the project.
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S p e c i a l M o t e s t o Te a c h e r s i n t h e P r o g r a m

1. If you are enrolling under the Extension program, be sure to fill out
the card enclosed, and attach to it your check for $18,00 made out to
San Jose State Col lege Extension.

B .

2, Mote that we are counting on you for some special areas of support to
Your teaching exper ience wi l l be usefu l in he lp ing make

A l s o w e a r e c o u n t i n g o n y o u r
o u r p r o g r a m ,
o u r l o g i s t i c a l o p e r a t i o n s e f f e c t i v e ,
flexibi l i ty as asubject-matter general ist knowing that al l phases of
our program will provide valuable background for your own teaching.
Let me add aspecial request for your strongest possible support of our
graduate student leaders. They have been working for afull semester on
the necessary sub jec t ma t te r and log i s t i ca l p repara t ions fo r the p rog ram.
They are assigned leadership responsibility for their teams, and for
many this is afirst experience in such agroup process. Please help
them in every way you can with your experience, but in the context of
t h e i r t e a m l e a d e r s h i p r e s p o n s i b i l i t i e s .

3 . Iwi l l be in terested in knowing more about your own teaching program
and possible contributions to it of this Research Participation project.
P a r t i c u l a r l y I ' l l a p p r e c i a t e a n y s u g g e s t i o n s f o r t h e f u t u r e y o u m i g h t
w i s h t o m a k e a s t h e s e m e s t e r p r o g r e s s e s ,

C, Tentative Team Assignments (please group with your Team Leader immediately
upon arrival Saturday morning at 8:00 a.m.)
1 , W o n t e r e v 3 a v

P a u l H e r r s c h a f t
( Y l i k e W e e s n e r
J o h n W h i s l e r

P a u l i n e S i n c l a i r

Stephen Clark
K a t h l e e n E a k e s
S t e v e P a c e

J im Grady

L e a d e r ; R o g e r H i l a s k i

)
) (assigned to hydrographic cruise

0830-1630, 20 Feb. Sub-team X)
>

)

(Mote special time schedule 20 Feb;
S u b - t e a m Ya s s i g n e d t o m e e t w i t h W r .
L o c k e a t 1 3 0 0 f o r r e c o n n a i s s a n c e o f

iv ionterey Bay shore stat ions; assist
boat unloading and oxygen determin¬
a t ion a t 1630 . )

L e a d e r ; R i c h a r d S m i t h

)
)
)
)

2 . E I k h o r n S l o u g h

)John Berney
W i l l i a m G i g u i e r e
Warren Long
D a n i e l L o v i c k
Christopher Rezendes )

3 . P a l a r o E s t u a r y

R o b e r t B a l l e r i n g
R o b e r t B y i n g t o n
T h e o d o r e C a l m e r

Ray Kruse
D a v i d S c h u m a k e r

4 . S e a - A i r - L a n d I n t e r f a c e
A l l p a r t i c i p a n t s

)
2 0 F e b . r e c o n n a i s s a n c e o f s t a t i o n s ;
i n v e r t e b r a t e s a m p l i n g t e c h n i q u e s .

) ■ >

)

L e a d e r ; S c o t t D a i l e y

)
)

2 0 F e b , r e c o n n a i s s a n c e o f s t a t i o n s ;
fi s h e s s a m p l i n g t e c h n i q u e s .

) ●>

)
)

L e a d e r ; A r n d t L o r e n z e n

(meteorology and navigation)



C - 3

Leader:	 Gary McDonald5 . M o n t e r e y C a n y o n S e c t o r
(Tuesday section)

i

F a c u l t y a n d S t a f f a n d S e a G r a n t - r e l a t e d r e s p o n s i b i l i t i e s .

R e c e p t i o n i s t — s t u d e n t p e r s o n n e l

D i v i n g m a s t e r

M a r i n e g e o l o g y ~ s e d i m e n t o l o g y

Building and ground maintenance

Super in tendent , bu i ld ings and grounds

Chemical-physical oceanography
I n v e r t e b r a t e s

P l a n k t o n - c h l o r o p h y l l a n a l y s i s

Sea Gran t p ro jec t d i r ec to r
F i s h e s

S e d i m e n t o l o g y

Master, research vessel Amioo
F i s h e s

M e t e o r o l o g y

Oceanographic techn ic ian

I n v e r t e b r a t e s , p l a n k t o n

S a l t m a r s h s t a n d i n g c r o p

Operator, workboat Orca

E q u i p m e n t t e c h n i c i a n

M L M L s e c r e t a r y

D .

Genny (Mrs Shane) Anderson
M r P a t A l b i n

D r R o b e r t A r n a l

M r J o h n B e l l

Mr Ray Bernard

D r W i l l i a m B r o e n k o u i

M r D a v i d G a r r i s o n

Judy (Mrs John) Hansen
D r J o h n H a r v i l l e

Mr Gary Kukoujsk i

M r J a m e s L o c k e

M r F r a n k M o n n i c h

M r R i c h a r d P a r r i s h

M r R o b e r t R e a d

M r D a v i d S e i e l s t a d

D r M a r y S i l v e r

M r B a r r y Tu r n e r

M r D a n i e l Va r o u j e a n
M r R u s s W a i d e l i c h

Pat (Mrs Frank) Wilson
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w i l l be more open , t hough p r i o r i t i es f o r l ab use w i l l o f necess i t y be ass igned .

f o r l a b o r a t o r y p r o c e s s i n g sSymbo^	 fi e l d ;

0 = o x y g e n & s a l i n i t y s a m p l e p r o c e s s i n g
fi = * n u t r i e n t s p r o c e s s i n g
P * p l a n k t o n - p r o d u c t i v i t y s a m p l e p r o c e s s i n g

= s e d i m e n t s l a b

fi s h e s l a b
* I n v e r i C e h r a t e s l a b

M = m e t e o r o l o g i c a l d a l a c o l . & p r o c e s s i c i ^

fi e l d r e c o n n a i s a n c e

H = h y d r o g r a p h i c c r u i s e o r t r i p
8 a b i o l o g i c a l c r u i s e o r t r i p
S 5 K s e d i m e n t s a m p l i n g p r o g r a m
F = fi s h e s c o l l e c t i o n
I - i n v e r t e b r a t e s c o l l e c t i o n
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■ f * r £ f p^riocs	 tor ea*: l< day: Mi . PM, and Xvp. ich dssignstes t ime indetenaine<
cr unusuei “e.g 04. salinity processing in late afternoon? meteorologic data colIecU ^i)
Where such assignraints tequice considerable time, schedule will be relaKed elsewhere, «,<d
divisions of day into parts is very approximate, Xand Yteams will receive essentially
tne same balance of assignments over the full seme.ster period. Schedule for the first
few weeks will eraphhsiae training activities? later weeks will be more open.

»
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S y m b o l s u s e d ;

f o r fi e l d a c t ^ y i t i e s
H « h y d r o g r a p h i c c r u i s e C 1 2 h r . )

b i o l o g i c a l c r u i s e 1 8 h r . )
P=plankton cruise (Mondays)
F~fishes sampl ing
I» Inver tebra tes sampl ing
M * m e t e o r o l o g i c d a t a c o l l e c t i o n

l£E	 p r o c e s s i ^ i n g a c t i v i t i e s
N = n u t r i e n t s

0 * o x y g e n & s a l i n i t y
p l a n k t o n
fi s h e s l a b
i n v e r t e b r a t e s l a b

data reduction, general catch-up, etc

B a s

S) «s®d ii sen ta 11 or;
lab procesai i 'g
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Sea Grant Program
S G 7 1 - 4

SYNOPSIS OF PERMANENT SAMPLING STATIONS
A i r - s e a - l a n d z o n e s o f c o n t a c t

(Main Stations in the Salinas Valley)
p 1 o f 1
8 M a r 7 1R e p o r t e r i A r n d t L o r e n z e n

STATION STATION NAME OR DESCRIPTION
NUMBER (eg 30

( 4 - D I G I T )

E L E V A T I O N C O O R D I N A T E S LOCATION AIDS, WITNESS LINES, ETC.
(azimuths from landmarks, loran,
d e p t h r e a d i n g , e t c . B e c o m p l e t e . )

I N S T R U M E N T S L O C A T E D :

depth off Pajaro mouth) ( f t )m

L a U l i

36°48.2* 121°47.2*1 4 0 1 Moss Landing Marine Labs
Moss Landing, Ca. 95039

(Arndt Lorenzen, 408:633-3304)

9 On and just south of Moss Landing
M a r i n e L a b s c l a s s r o o m b u i l d i n g

36°39.9' 121°36.4*1 4 0 2 U S D A R e s e a r c h S t a t i o n
1 6 3 6 E a s t A l i s a l
Sal inas, Ca.93901

(Dr. McFarland, 408:424-6428)

8 4 F i e l d e a s t o f a d m i n i s t r a t i o n
buildings and north of (east)
H a r t n e l l C o l l e g e c a m p u s

36°30.6* 121°26.8'1 4 0 3 Gonzales High School
5 0 1 F i f t h S t r e e t
Gonza les , Ca . 93926

(Vernon Silver, 408:675-3666)

Soledad Correctional Training Facil ity
P o s t O f fi c e B o x 6 8 6
S o l e d a d , C a . 9 3 9 6 0

(Sid L. Flint, 408:678-2616)

1 2 0 O n a n d j u s t e a s t o f s c i e n c e c l a s s ¬
r o o m b u i l d i n g

36°27.8» 121°22.5'1 4 0 4 2 0 0 N e a r t r e a t m e n t p l a n t

36°13.6' 121°7.3*1 4 0 5 Bas ic Vegetab le Products , Inc .
P o s t O f fi c e B o x 9 0 5
K i n g C i t y , C a . 9 3 9 3 0

(R.J. Nample, 408:385-5453 #21)

Field (fenced) just uiest of proces¬
s i n g p l a n t a n d n o r t h o f p a r k i n g

3 7 0

l o t

36°57.2« 122°1.6‘1 4 0 6 Marello High School
5 5 0 W e s t C l i f f D r i v e
Santa Cruz, Ca. 95060

(John Hansen, 408:423-7659)

Field just west of main (2-story)
c l a s s r o o m b u i l d i n g

4 0

n
I

( T >



SYNOPSIS OF PERMANENT SAMPLING STATIONS
M o n t e r e y C a n y o n s e c t o r

Sea Grant Program
S G 7 1 - 4

o

p 1 o f 2
a M a r 7 1R e p o r t e r : G a r y M c D o n a l d

D E P T H C O O R D I N A T E S LOCATION AIDS, WITNESS LINES, ETC.
(az imuths f rom landmarks, lo ran,
depth reading.etc. Be complete.)	

STATION STATION NAME OR DESCRIPTION
NUMBER (eg 30 mdepth off Pajaro mouth)

( 4 - D I G I T )
(m)

L o n o . ( W )L a t . ( N )

Range line: 70° from mouth of
S a l i n a s

Compass bea r ing : 10 So .PG&E s tack
Depth : 12 m

36°44.B' 121°49.0'S a l i n a s R i v e r - n e a r s h o r e ( 3 / 4 m i l e ) 1 21 1 0 1

121°48.0'36°47.8' Range l ine : MLA-PG&E buoy
Compass bearing: 50 ML harbor tank
Depth : 10 m

R a n g e l i n e : o u t f a l l - S o . s t a c k
C o m p a s s b e a r i n g : 8 5 p i e r
Depth 110 m

1 01102 MLA Buoy

36°48.3' 121°48.2*1 1 01 1 0 3 M o s s L a n d i n g - n e a r s h o r e

121°49.1*36°49.3* Range line: PG&E-MLA buoy
Compass bear ing: 115 So.stack
Depth : 12 m

1 21 1 0 4 P a c i fi c G a s & E l e c t r i c C o , B u o y

121°49.2*36°51.0'Pajaro River -nearshore (3/4 mile) Range l ine: west of Pajaro River
m o u t h

Compass bearing: 330 Red Sand Hil l
45° Pajaro River

1 21 1 0 5

Depth: 12 m

36°50.7' 121°50.6*Pajaro River -offshore (1-3/4 miles) Range line: PG&E buoy-So,stack
Compass bear ing: 55 Pajaro River

350° Red Sand Hill

2 51 1 0 6

Dep th : 25 m

36°49.1' 121°50.3' R a n g e l i n e : N o , j e t t y - S o , s t a c k
Compass bearing:	 15° Pajaro River

345° Red Sand Hill

Monterey Canyon -north side (2 miles
o f f s h o r e )

1 1 01 1 0 7

Dep th : 110 m



p 2 o f 2r n o n t e r e v C a n y o n s e c t o r

LOCATION AIDS, WITNESS LINES, ETC.C O O R D I N AT E S

Lat..CNj	
r r iS T A T I O N S T A T I O N N A M E O R D E S C R I P T I O N

(m) L o n o . ( W )

121°50.0*36°47.6' R a n g e l i n e : M L A b u o y - p i e r
C o m p a s s b e a r i n g : 1 3 0 M u l l i g a n H i l l

70° ML harbor tank

Mid-Canyon (2 miles offshore) 2 4 01 1 0 8

Depth 240 m

121°49.8'36°46.6' Range l ine; I4LA buoy-No, jet ty
Compass bearing; 120°Mulligan Hill

45°WL harbor tank

Wonterey Canyon -south side (2 miles
N U I o f S a l i n a s R i v e r
mouth)

3 01 1 0 9

Dep th ; 30 m

121°52.0'36°4b.6' Range line;rnLA buoy-harbor range
line	 ^

Compass bear ing; 80 Mul l igan Hi l l
45°ML harbor tank

S a l i n a s R i v e r - o f f s h o r e ( 3 m i l e s ) 7 01 1 1 0

D e p t h ; 7 0 m

121°52.2«36°46.8 Range l ine; MLA buoy-pier
Compass bearing: 100°Wulligan Hill

15°Pajaro River
Monterey Canyon -south side (3^ miles

o f f s h o r e )
7 01 1 1 1

Dep th ;70 m

R a n g e l i n e ; o u t f a l l - S o , s t a c k
Compass bearing; 115 Mulligan Hill

25°Pajaro River
5°Red Sand Hill

121°52.2»36°48.1'Monterey Canyon -center (4 miles Wof
ML Harbor entrance)

2 4 01 1 1 2

Depth: 240 m
121°52.5*36°49.3' Range line: MLA buo -̂ML harbor tank

Compass bearing: 10 Red Sand Hill
45°Pajaro River

Monterey Canyon -north side (3-2 miles
o f f s h o r e )

7 01 1 1 3

Dep th : 70 m

121°52.7‘36°50.5 Range line: PG&E buoy-So.stack
Compass bearing: 20°Red Sand Hill

60°Pajaro River
Pajaro River -offshore (3-2 miles) 5 51 1 1 4

Dep th : 55 m

Compass bearing: 50°Pajaro R●mouth
D e p t h : 3 5 m

121°50.636°50.3‘Pajaro River -offshore (1.85 miles) 3 51 1 5 5
r >
I

C D



p 1 o f 1
8 f Y l a r 7 1

SYNOPSIS OF PER01ANENT SAl>iPLING STATIONS
N o r t h ( V l o n t e r e y S a y s e c t o r

Sea Grant Program
5 G 7 1 - 4

n
IRepor te r : Roger H i lask i

LOCATION AIDS, WITNESS LINES, ETC.
( a z i m u t h s f r o m l a n d m a r k s , l o r a n ,
depth reading, etc. Be complete.), .

D E P T H C O O R D I N AT E SSTATION STATION MAME OR DESCRIPTION
NUTiBER (ea 30 mdepth off Pajaro mouth)

(4-DIGIT)„ ,	
(m)

L a t . ( N ) Lonq.(.'JJ.l

50° mag. from pink house about
75 yd south of PHanresa State Beach
Depth : 35 m

121°58.5'36°53.33 5I V i a n r e s a S t a t e B e a c h
(6.1 nautical miles from shore)

1 1 5 1

355° mag. from whistle buoy in
S a n t a C r u z H a r b o r
Dep th : 35 m

122°01.0*36°54.81 1 5 2 S a n t a C r u z H a r b o r

(3.1 nautical miles from shore)

174° mag. from whistle buoy in
S a n t a C r u z H a r b o r
Depth: 15 m

122°00.4‘36°57.1'1 5S a n t a C r u z H a r b o r

(0,8 nautical miles from shore)
1 1 5 3

50° mag. from pink house about
75 yd south of Manresa State Beach
Depth : 15 m

121°52.636°55.5«1 5P fl a n r e s a S t a t e B e a c h
(0,9 nautical miles from shore)

1 1 5 4

50° mag. from Pajaro Dunes Project
Depth : 35 m

121°50.636°50.3'3 5Pajaro River mouth
(1.85 nautical miles from shore)

1 1 5 5

6 6 m a g .
Dep th : 35 m

121°55.036°53.0 f r o m R e d S a n d H i l l3 5R e d S a n d H i l l
(4,1 nautical miles from shore)

1 1 5 6

66° mag, from KDON radio towers
Dep th : 103 m

121°52.6*36°51.2*1 0 3Head of Soquel Canyon off Red Hill
(6.0 nautical miles from shore)

1 1 5 7



p 1 o f 1
8 W a r 7 1

SYNOPSIS OF PERMANENT SAMPLING STATIONS
B e a c h t r a n s e c t s

Sea Grant Program
S G 7 1 - 4 Repor te r ; Roger H i lask i

LOCATION AIDS, WITNESS LINES, ETC.
(azimuths From landmarks, loran. depth readings, etc. Be complete.) .

Starting position; at the base of the metal pole at the base of the
c l i f f be low the ye l l ow house w i t h t he flag po le .

The yellow house is about 75 yd Eof the stairway at the end of Fourth
Street in Santa Cruz# (Hgwy 1—> Soquel Av —(SlAl)-> Seabright Av—
(S)-> Atlantic Av —(E)-> Fourth St —(S)-> dead end >stairway -
—> beach)

Transect line; about 174° to whistle buoy in Santa Cruz Harbor, in line
with flag pole and metal pole at the base of the cliff.

Starting position: level with the 11th step below the gate of the stairs
leading from the pink house which is about 75 yd Sof Wanresa State
Beach parking lot. Begin the transect on the Nside of the step;
marked wi th an "X" t ransect l ine to be about 230 which is rough ly
in l i ne w i th the Scorner o f the p ink house and the s tep .

C O O R D I N AT E S

L a t . ( N ) L o n o . ( W )
S T A T I O N S T A T I O N N A M E O R
N U M B E R D E S C R I P T I O N

Santa Cruz Harbor 36°57.B5' 122°00.25'
B e a c h T r a n s e c t

1 1 8 0

36°55.8' 121°51.6'1 1 8 1 M a n r e s a B e a c h
B e a c h T r a n s e c t

121°47.3*36°51.2' Start Jon the ledge (painted red) of the boulder in front of the Pajaro
Dunes apartment building closest to the Pajaro River mouth# Also,
ared eirrow on an adjacent boulder pointing to the ledge# The tran¬
sect should be about 230° which is in line with the Scorner of the
building, and the fire hydrant and the ledge#

11 8 2 P a j a r o R i v e r
B e a c h T r a n s e c t

121°47.3*36°48.0' Start: in line with the Swall of the lab, 3' from the base of the sea
wall and 4.35' down from the top of the sea wall (measure with the
poles). Transect in line with the Swall of the lab.

“ p o l e

11 8 3 M o s s L a n d i n g
B e a c h T r a n s e c t

'^35'
s a n d l e v e li c

■beg in here
Start: _on the survey marker LS-2369) on top^of nearest dune Nof

the Salinas River mouth. Marker is about 3to the PG&E stacks
and about 75° to Fremont Peak. Survey marker is near two red

Transect line to be about 270° from the survey marker.

1184 Salinas River 36°45.1'	 1 2 1 ° 4 8 . 1 '
B e a c h T r a n s e c t

s t a k e s #

o
I

o



p 1 o f 1
15 mar 71 tT*

S Y N O P S I S O F P E R M A N E N T S A M P L I N G S T A T I O N S

E l k h o r n S l o u o h
Sea Grant Program
S G 7 1 - 4 R e p o r t e r : R i c h a r d S m i t h

LOCATION AIDS, WITNESS LINES, ETC.
(az imuths f rom landmarks, lo ran,
d e p t h r e a d i n g , e t c . B e c o m p l e t e . )

C O O R D I N A T E SD E P T HSTATION STATION NAME OR DESCRIPTION
NUMBER

( 4 - D I G I T )

1 2 0 1

(m)(eg 30 mdepth off Pajaro mouth)
L o n o . ( W )

121°45.7'36°51.2» M i d - c h a n n e l a d j a c e n t t o s m a l l
s l o u g h t r i b u t a r y m a r k e d b y f e n c e

Depth : 0»8 m

M i d - c h a n n e l 3 0 y d N o f K i r b y P a r k
t u r n - o f f

Dep th 1 .5 m
M i d - c h a n n e l i n l i n e w i t h r o a d l e a d ¬

i n g t o E l k h o r n D a i r i e s p u m p
Depth: 2,4 m

M i d - c h a n n e l a p p r o x i m a t e l y 3 0 y d o f f
d a i r y d r a i n a g e o u t l e t c h a n n e l

Dep th 3 .3 m

M i d - c h a n n e l o p p o s i t e P. G . & E ,
s l o u g h o u t f a l l

D e p t h : 3 . 8 m

Mid-channel 50 yd Nof t ide gates
ad jacent to s ta t ion marker s take

D e p t h : 0 . 3 m

M i d d l e o f M o s s L a n d i n g H a r b o r n e x t
to General F ish unloading scales

D e p t h : 4 , 8 m

B e t w e e n c h a n n e l s i g h t i n g m a r k e r s a t
Hwy #1 bridge

D e p t h 4 , 0 m

J u s t o u t s i d e n o r t h d o c k o f t h e E l k ¬
h o r n Y a c h t C l u b

D e p t h : 2 . 2 m

0 . 8Uppe r S lough

36°50.4' 121°44.7*1 . 51 2 0 2 K i r b y P a r k

36°49.5' 121°44.7*2 . 41 2 0 3 E l k h o r n D a i r i e s

36°48.8' 121°45.6'3 . 3H o r s e s h o e B e n d D a i r i e s1 2 0 4

36°48.8* 121°46.6*1 2 0 5 P . G . & E . O u t f a l l 3 . 8

36°47.5* 121°47.6*1 2 0 6 0 . 3P r e s c o t t R o a d T i d e G a t e

36°48.1* 121°47,9*1 2 0 7 4 . 8|Y|oss Landing Harbor

36°48.6' 121°48.0*1 2 0 8 Range Marker 4 . 0

36°48.9* 121°47.7'1 2 0 9 Y a c h t C l u b 2 . 2
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S G 7 1 - 4 R e p o r t e r : E . S . D a i l e y

LOCATION AIDS, WITNESS LINES, ETC.
(a2 imuths f rom landmarks, lo ran,
d e p t h r e a d i n g , e t c . 3 e c o m p l e t e * )

C O O R D I N A T E SSTATION STATION MAfC OR DESCRIPT ION
NUMBER (eg 30 mdepth off Pajaro mouth

(4-DIGIT)	 L a t . ( N ) Lg.nqt.C'ill

36°51.1* 121°48.3* S t a t i o n i s l o c a t e d i n t h e c h a n n e l
o f t h e u i i d e e s t u a r y a r e a b e f o r e i t
n a r r o w s a n d j o i n s t h e W a t s o n v i l l e
S l o u g h ,

3 0 m e t e r s s o u t h o f t h e g r a n i t e a n d
grave l nor th bank .

S t a t i o n l o c a t e d j u s t s o u t h o f t h e
1301 stat ion in the more quiet
poo l i ng a rea o f the l ower es tua ry.
W o r e s u i t a b l e a r e a f o r a l g a e a n d
p r o d u c t i v i t y s t u d i e s ,

W i d - c h a n n e l , j u s t b e f o r e r i v e r t u r n s
n o r t h . L i n e u p w i t h B l u f f R d , a n d
go to mid-channel, 40 meters from
n e w t i r e l a n d i n g .

1 3 0 1 L o w e r P a j a r o e s t u a r y n e a r m o u t h ,
c e n t e r o f c h a n n e l ,
3 0 m e t e r s s o u t h o f n o r t h b a n k w h e r e

l e v e e r o a d e n d s a t W a t s o n v i l l e S l o u g h

121°48,3'36°51,0'1 3 0 2 S o u t h e s t u a r y l a g o o n a r e a ,
3 0 m e t e r s n o r t h o f s o u t h b a n k

121°48,0'36°51,4»H u n t ' s L a n d i n g , m i d - c h a n n e l , m i d - e s t u a r y
a r e a a t b a s e o f h i g h c l i f f w h i c h
o v e r l o o k s t h e e s t u a r y f r o m J e n s e n
R o a d e n t r a n c e

1 3 0 3

121°48,1»36°52,1« 5meters f rom nor th bank, near fa rm
h o u s e . J u s t o f f t h e b a n k w h e r e
l e v e e a n d a c c e s s r o a d i n t e r s e c t .

Fos te r ' s Ho le , a t po in t where r i ve r t u rns
t o n o r t h e a s t t o w a r d s W a t s o n v i l l e

1 3 0 4

121°48.0*36°52,8' I n c h a n n e l 5 0 m e t e r s f r o m n o r t h s i d e
of bridge on Monterey Bay (west)
s ide , 3mete rs f rom bank .

1 3 0 5 T h u r w a c h t e r B r i d g e

121°48.5'36°51,8* 3 m e t e r s f r o m e n d o f b o a t p i e r o f
Pajaro Dunes,

W a t s o n v i l l e S l o u g h , b o a t d o c k c h a n n e l1 3 0 6

(Ylid-way between main pilings sup¬
port ing t ress le. Just below
b r i d g e .

583 ,000NS o u t h e r n P a c i fi c R a i l r o a d b r i d g e ,
u n d e r b r i d g e i n m i d - c h a n n e l ,
W a t s o n v i l l e , n e a r P G & E s u b s t a t i o n

1 , 1 9 5 , 0 0 0 E1 3 0 7

D
I

r o
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'CALIFORNIA STATE COLLEGES at Fteano, Haywaid, Sacramento. San Ranctaco, San Jose
P.O. Box 223, Moss Landing, California 95039

Environmental Studies, Monterey Bay Region
Nat ional Sea Grant Program

O U T L I N E

MOSS LANDING MARINE LABORATORIES REGIONAL ADVISORY COMMITTEE

(reprinted from project proposal to the National Science Foundation, pp. 66-68)

3. The Regional Advisory Conmlttee will provide amost important advisory
M e m b e r s o f t h e C o m m i t t e e w i l l s e r v efunc t i on t o t he t o ta l Sea Gran t p ro jec t ,

without salary., though certain of their expenses will be paid by the project
in relation to special conferences and other consultative functions.
a. Representation on the Committee (tentative);

1) In relation to living resources of the sea, the Regional Advisory
Committee should include local representation from;

California Department of Fish and Game
Cal i fo rn ia D iv is ion o f Beaches and Parks
Ca l i fo rn ia Depar tment o f Conserva t ion
Hopkins Marine Station
U n i v e r s i t y o f C a l i f o r n i a , S a n t a C r u z
R e s o u r c e s f o r t h e F u t u r e
C o m m e r c i a l fi s h i n g I n t e r e s t
S p o r t s fi s h i n g I n t e r e s t s

2) In relation to non-living marine resources, the following should be
rep resen ted :

C a l i f o r n i a D i v i s i o n o f M i n e s a n d G e o l o g y
Cal i fornia Department of Water Resources
California Regional Water Quality Control Board
U . S . A r m y E n g i n e e r s
U.S. Naval Postgraduate School
County Health Department
Aerospace Industry (e.g. Lockheed)
Pet ro leum Indus t ry (e .g . Chevron)
E x t r a c t i v e i n d u s t r y ( K a i s e r R e f r a c t o r i e s )
Power generation (Pacific Gas and Electric)
Scientific Instruments (e.g. CM^)

3) To represent the general public, and particularly to speak for agencies
and groups specifically concerned with marine resources and their
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development, the following agencies should be represented:
Monterey Bay Ocean Sciences Council
Association of Monterey Bay Area Governments
Monterey County Industr ia l Development
C a l i f o r n i a A d v i s o r y C o m m i s s i o n o n O c e a n R e s o u r c e s .

4) It is at once apparent that this Committee will be far too large to
function effectively as atotal body, except for general policy review

M o s t o f t h e a c t u a l w o r k o f t h e C o m m i t t e e w i l la n d a p p r o v a l p u r p o s e s .

be carrried out by smaller working subcommittees in association with
Alarge committee of the whole is requiredappropriate faculty members,

in order to offer representation to the broad array of interest both
public and private which have major concern for development of marine
resources and for protect ion of the mar ine env i ronment ,

b. Planning activities of the Regional Advisory Committee—tentative schedule
f o r t h e fi r s t y e a r .

1) Committee appointments verified as soon as possible after this project
i s a p p r o v e d .

2) Organizat ional meet ing as
- e s t a b l i s h a s t e e r i n g s u b c o m m i t t e e ;
- a p p r o v e a

a n d d a t e s ;
-make assignments of members (and faculty support staff)

to working subcommittees;

3) Subcommittee meetings as necessary according to time priorities
tablished by the Committee (with afaculty member providing

appropriate staff support).
4) Annual meeting at end of first year for the Committee as awhole to

review, modify, and approve progress to date, and to plan for the

e a r l y a s p o s s i b l e i n t h e p r o j e c t t o :

general plan of operations including target objectives

e s

s e c o n d y e a r .

(Success of these committee activities will depend heavily upon good staff
work in preparation for meetings,and in on-going support of them,
requested in the budget for planning conferences support will be used in
part to provide for staff expenses during the first year preparation
period when other funds are not available,
expenses in most cases will be borne by the agencies providing the

S o m e f u n d s m u s t b e h e l d i n r e s e r v e

F u n d s

I t i s a s s u m e d t h a t t r a v e l

representation on the committees,
fo r i ns tances where th i s i s no t poss ib le , however. )

c. Policy guidance of the Sea Grant Program by the Regional Advisory Committee
will stem in part from the planning activities outlined. I n a d d i t i o n ,
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will assist the staff in deciding matters of emphasis andt h i s C o m m i t t e e

in relation to Implementation phases of the total project,
o f t h e p u b l i c i n f o r m a t i o n

interpretation services proposed for this project, Its counsel should
S i m i l a r l y t h e

p r i o r i t y
Since the Committee represents the c o n s u m e r s

a n d

be sought in development of guidelines for those services.
should advise in matters of priority for the pilot researchC o m m i t t e e

activities which are engendered by the planning phases of the project.
Certainly it is to be expected also that Committee members will advise

and institutions in relation to development of externalt h e i r o w n a g e n c i e s

financial and other support for appropriate research activities.
for consideration by the Regional Advisory Committee.d . S o m e p a r t i c u l a r a r e a s

Afirst task for staff and Regional Advisory Committee will be development
detailed outline for the program desired, particularly ino f a m o r e

relation to relative weights to be placed on its various components.
Indicated in the Introduction to this proposal, however, certain

A s

a r e a s

h a v e o b v i o u s i m p o r t a n c e .

1) An analysis of particular threats to the long-term well-being of the
marine environment (e.g. from pollution, beach and shore erosions,
siltation, stream channelization, dredging and filling, and other
natural or man-made environmental modifiers).

2) As an outgrowth of (1), definition of apriority series of problems
facing society as aresult of the encroachments of civilization upon
the sea, with particular attention to systems approaches for solution
of those problems.

3) Delineation of particularly promising avenues for marine resources
development in the Monterey Bay area, with particular concern for
their compatibility with problems considered under (2), and including
recommendations for possible approaches or guidelines for such development.
(Some Immediately apparent possible areas include asystems approach to
harbor development in terms of multiple uses of resources concerned;
possible beneficial uses of warm coolant waters from electric power
generating stations; fisheries development for under-utilized species;
aquaculture possibilities in thermal industrial effluents; anadromous
fish farming in stream diversions, with food injection from the sea.)

4) Recommendation of pilot research activities suitable for exploration
o f se lec ted resou rce deve lopmen t a reas as i den t i fied i n (3 ) .
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JianJUiU^ MoidMm j£â 4î aiofidm4>
CALIFORNIA STATE COLLEGES

Of the

at Fresno, Hayward, Sacramento^ San Rancisco, San Jose
P.O. Box 223, Moss Unding, California 95039

Env i ronmen ta l S tud ies , Mon te rey Bay Reg ion
Nat iona l Sea Grant Program

The Moss Landing Marine Laboratories of the Caiifornia State Coiieges have been awarded
Nat iona l Sea Gran t o f $106 ,000 fo r the fi rs t year o f a long- te rm env i ronmenta l s tudy

of Monterey Bay and Its environs. Enclosed is abrief overview of this project,
order to guide this study most effectively and assure its functional relationship to the
needs of the area, we are establishing aRegional Advisory Committee with representation
from educational, governmental, and industrial sectors of the Monterey Bay region. We
would very much like to have your organization represented on that committee.

a

I n

We hope that representatives to the Regional Advisory Committee can indicate to us their
organization's interests and concerns In relation to the ocean and marine resources, and
that they will provide feedback to their organizations regarding our Sea Grant operations.

Additionally, we hope to benefit from their expert adviceneeds , and po ten t ia l va lues ,
in areas of their own special interests and competences.

Attached are three pages from our Sea Grant proposal which outline the general scope and
function of this committee. We anticipage that the entire group will meet only twice
this fiscal year. Small subcommittees organized by subject area will be established to
deal with specific needs and problems. These sub-groups may choose to meet several
add i t i ona l t imes , as needed .

Apublic information open meeting Is scheduled for Monday, November 16, 7:30 P.M
Fireside Lounge of CabriIlo College (see enclosed map for location and parking),
will bo first an introductory session describing the project generally, then acoffee
break, followed by our Regional Advisory Committee organizational meeting.

If your organization wishes to participate In this Important research and educational
effort through representation on our Regional Advisory Committee, please send us the name
and mailing address of your representative, his title or official function, and abrief
note as to any special technical expertise he may be able to provide.

I n t h e
T h e r e

● f

Ihe Regional Advisory Committee will fill an important role in assuring that our efforts
provide maximum possible service to the greater Monterey Bay region. We look forward to
an ac t ive and product ive year.

Yo u r s s i n c e r e l y .

\ ) o h n P . H a r v i I I e
Director, Sea Grant Program

L n c l o s u r e s
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1 6 N o v e m b e r 1 9 7 0Regional Advisory Committee, Sea Grant Program
Woss Landing Marine Laboratories

ATENTATIVE OUTLINE FOR SUBCOMMITTEE ORGANIZATION

A. EDUCATION SUBCOMMITTEE

ocean-or iented educat iona l programs and re la ted1 , C e n t r a l i n t e r e s t ;
r e s e a r c h e s ,

e d u c a t i o n a l i n s t i t u t i o n s o f f e r i n g m a r i n e s t u d i e s2 . R e p r e s e n t a t i o n ;
i n s t r u c t i o n a n d r e l a t e d r e s e a r c h a c t i v i t i e s a t t h e s e v e r a l l e v e l s o f
e d u c a t i o n .

3 , S p e c i a l c o n t r i b u t i o n s ;

a. Review of MLML Sea Grant program in relation to educational needs and
values, with recommendations for future modifications or other
d e v e l o p m e n t s ;

b. Inventory and review of marine studies and related research programs
of o ther ins t i tu t ions o f the Monterey Bay area; recommendat ions
regarding appropriate interactions among such programs; summarization
for public information purposes (perhaps ideal subject for next
meeting of Regional Advisory Committee?)

c. Recommendations regarding possible interact ions between above educa¬
t ional and research programs and those of publ ic agencies and indust ry,
w i t h p a r t i c u l a r a t t e n t i o n t o p o s s i b l e a r e a s f o r m u t u a l l y b e n e fi c i a l
c o o p e r a t i v e e f f o r t s .

B. CONSERVATION AND DEVELOPMENT (PLANNING) SUBCOMMITTEE

planning for e ffect ive management o f the coasta l zone1 , C e n t r a l i n t e r e s t ;
f o r l ong - te rm p ro tec t i on and w ises t poss ib le uSe o f i t s na tu ra l r esou rces .

2 . Rep resen ta t i on ; conse rva t i on g roups , conce rned c i t i zens , p l ann ing and
development agencies and organizat ions.

3 , S p e c i a l c o n t r i b u t i o n s ;

a. Review of MLML Sea Grant program wi th part icular at tent ion to array
o f da ta be ing co l lec ted , i t s d isp lay and management , and i t s re le¬
vance for p lanning purposes; suggest ions as necessary for improvements.

b . D e fi n i t i o n o f p a r t i c u l a r l y u r g e n t p r o b l e m s o f u s e a l l o c a t i o n s i n t h e
M o n t e r e y B a y a r e a c o a s t a l z o n e ; s u g g e s t i o n s o f p r i o r i t y f o r t h e i r
d e t a i l e d s t u d y ; p a r t i c u l a r a t t e n t i o n t o e n v i r o n m e n t a l d a t a r e q u i r e d
f o r d e c i s i o n - m a k i n g .

c . R e c o m m e n d a t i o n s r e g a r d i n g p o s s i b l e p i l o t r e s e a r c h p r o j e c t s f o r f u t u r e
action, including priorit ies (relative urgency) and possible cooper¬
a t i v e i n t e r a c t i o n s w i t h o t h e r a g e n c i e s a n d g r o u p s .
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1 , C e n t r a l i n t e r e s t ; l o n g - t e r m p r o t e c t i o n a n d e f f e c t i v e u s e o f l i v i n g
m a r i n e r e s o u r c e s .

2 , R e p r e s e n t a t i o n ; a g e n c i e s a n d i n d i v i d u a l s p a r t i c u l a r l y c o n c e r n e d w i t h
c o m m e r c i a l , r e c r e a t i o n a l , a n d e s t h e t i c v a l u e s o f fi s h e s a n d w i l d l i f e
a n d o t h e r l i v i n g r e s o u r c e s ,

3 . S p e c i a l c o n t r i b u t i o n s ;
a. Review of WLWL Sea Grant program in relat ion to data col lect ion plans

regard ing l i v ing resources , w i th recommenda t ions fo r mod ifica t ions as
n e e d e d ,

b. Definition of particular problems or areas requiring concentrated study
efforts—threatened species or habitats, l iv ing resources of part icular
potential value and presently unused or abused, or other problems
particularly merit ing special study. Recommendations for pilot research
p r o j e c t s — g u i d e l i n e s a n d p r i o r i t i e s ,

c . E x p l o r a t i o n o f p o s s i b i l i t i e s a n d p r o c e d u r e s f o r c o o p e r a t i v e e f f o r t s
among interested groups and agencies in development and support of
p i l o t r e s e a r c h p r o j e c t s ,

D. NON-LIVING RESOURCES (including water quality) SUBCOmmiTTEE
1 , C e n t r a l i n t e r e s t ; l o n g - t e r m p r o t e c t i o n a n d e f f e c t i v e u s e o f n o n - l i v i n g

mar ine resources, inc lud ing water qua l i ty as the pr ime e lement o f such
c o n c e r n .

2, Representation; agencies and Individuals particularly concerned with
water qua l i t y enhancement and w i th e f fec t i ve use o f non- l i v ing resources
(eg extractive, heat management, transportation, and other uses).

3 . S p e c i a l c o n t r i b u t i o n s ;
a. Review of MLWL Sea Grant program with regard to data collection plans

pertinent to water quality considerations and to non-living marine
r e s o u r c e s .

b. Definition of particular problems or areas requiring concentrated study
efforts beyond those in the present program—specific habitats, loca¬
tions, or resources which should be considered for pilot research
projects. Recommendations of priorities and guidelines for these
p i l o t r e s e a r c h p r o j e c t s ,

c. Exploration of possibilities and procedures for cooperative efforts
among interested groups and agencies for development and support of
p i l o t r e s e a r c h p r o j e c t s ,

E. PUBLIC INFORMATION AND INTERPRETATION SUBCOKimiTTEE

development of an effective and relevant public1 , C e n t r a l i n t e r e s t ;
i n f o r m a t i o n p r o g r a m ,

2 . R e p r e s e n t a t i o n ; i
3 . S p e c i a l c o n t r i b u t i o n s ;

Review of present plans for information and interpretation program
with particular attention to recommendations for effective implemen¬
tation this year, and any modifications or additions desirable for

c o m m u n i c a t i o n s m e d i a , l i b r a r i e s , i n t e r e s t e d i n d i v i d u a l s .

a .

s u b s e q u e n t y e a r s .

b. Recommendations for, and assistance with, most effective possible
l o c a l c o m m u n i c a t i o n s — n e w s r e l e a s e s , p r e s s c o v e r a g e , e t c ,

c. Recommendations particularly relating to publications needs and plans.
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1 6 N o v e m b e r 1 9 7 0

REGIONAL ADVISORY COMIVIITTEE, SEA GRANT PROGRAM

Moss Landing Mar ine Laborator ies , Ca l i fo rn ia Sta te Col leges

A P a r t i a l L i s t i n g o f O r g a n i z a t i o n s ^ I n d i v i d u a l s I n v i t e d t o P a r , U q 4 fl 9 t e

S TAT E a n d F E D E R A L A G E N C I E S

California Department of Fish and Game

Cal i forn ia Depar tment of Parks and Recreat ion

Cal i fo rn ia Div is ion o f Mines and Geology

C a l i f o r n i a O c e a n A r e a P l a n
Department of Navigation and Ocean Development

U.S, Geologica l Survey

U.S. Army Corps of Engineers

COUNTY and REGIONAL AGENCIES

Association of Monterey Bay Area Governments

Board of Supervisors, Monterey County

Board of Supervisors, San Benito County

Board of Supervisors, San Luis Obispo County

Board of Supervisors, Santa Cruz County

C o u n c i l o n M o n t e r e y B a y

Monterey County Health Department

Monterey Peninsula Area Planning Commission

Monte rey -San ta Cruz County Un ified A i r Po l lu t ion
C o n t r o l D i s t r i c t

Pajaro Val ley Joint Water Commit tee

Regional Water Qual i ty Contro l Board
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C a p i t o l a S a l i n a s

C a r m e l S e a s i d e

Del Rey Oaks Sand City

M o n t e r e y S a n t a C r u z

P a c i fi c G r o v e W a t s o n v i l l e

C D U C A T I O N

C a b r i l l o C o l l e g e Mon te rey Ins t i t u te o f Fo re ign S tud ies

C a l i f o r n i a S t a t e C o l l e g e s Monterey Peninsula Col lege

H a r t n e l l C o l l e g e Santa Cruz County Public Schools

H o p k i n s M a r i n e S t a t i o n U n i v e r s i t y o f C a l i f o r n i a , S a n t a C r u z

M o n t e r e y C o u n t y S c h o o l s U . S . N a v a l P o s t g r a d u a t e S c h o o l

I N D U S T R I A L - R E S E A R C H

B e t a R e s e a r c h O c e a n o g r a p h i c L a b s O c e a n S c i e n c e S e r v i c e s

Pacific Gas and Electr ic CompanyC h e v r o n O i l R e s e a r c h

S t a n f o r d R e s e a r c h I n s t i t u t eK a i s e r R e f r a c t o r i e s

S y l v a n i a E l e c t r o n i c s S y s t e m sL i t t o n S y s t e m s , I n c .

Y o d e r - T r o t t e r - O r l o b A s s o c i a t e sL o c k h e e d P a l o A l t o R e s e a r c h
L a b o r a t o r i e s

P U B L I C

Audubon Society-Monterey Peninsula Monterey Peninsula Herald

M o n t e r e y P e n i n s u l a J a y c e e sA u d u b o n S o c i e t y - S a n t a C r u z

R e g i s t e r - P a j a r o n i a nH u m a n F a c t o r s S o c i e t y,
M o n t e r e y B a y C h a p t e r

S a n t a C r u z S e n t i n e lLeague o f Women Voters

Monterey County Sportsmen's Counci l

(plus individuals known to have particular interest in marine affairs)

S i e r r a C l u b
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The SS-foot Amigo is pictured tied up at its Moss Landing berth,
awaiting first orientation cruise in Monterey Bay under the National Sea Grant program.

Amigo Sails on
M a i d e n C r u i s e Research

All told, Dr. Harville said,!
this schedule of primary studies
will commit the Sea Grant par¬
ticipants to hundreds of re- j

“search chores weekly in coming*
●'semesters.	 |

The student scient ists wi l l
gather data about the profile of
the beaches, the movement of
sand, the sea-air-land interface
of the area, the shallow waters

-and the cur ren t a long the i r
edge, under the supervision of

iRobert E. Arnal, marine geolo¬
gist and interim director of the
laborator ies .

Evaporation, considered vital
'in its impact on recreation, agri¬
culture and daily living comfort,
and the maritime air mass, will
be studied under Robert Read,
meteorologist; chemical charac¬
teristics of the water of Elkhorn
Slough and the bay, water
movements in input of materials
from bay tributaries, under Wil¬
liam Broenkow, chemical ocea¬
nographer.

Beginning aprogram funded
by the National Sea Grant Office
for scientific research in Monte¬
rey Bay, the 55-foot Amigo took
i t s m a i d e n o r i e n t a t i o n c r u i s e
ove r the weekend . The vesse l
set out Friday from the Moss
Landing Marine Laboratories
with four faculty advisors, seven
research assistants and the first
of aseries of student teams. At
the wheel was Frank Monnich,
pilot-owner who has made the
Amigo available.

An examinat ion was made of
eight marine sampling stations
which are to provide environ¬
mental data expected to have a
direct bearing on plans of local
and regional governmental
agencies, private enterprise, pro¬
fessional associat ions and c i t i¬
zens groups, for short and long¬
term use o f the waters o f the
bay.

Among the questions to be an¬
swered, according to Richard
Smith, graduate student special¬
izing in physical and chemical
studies, and David B. Seielstad,
oceanographic technician, are:

What is the value of Elkhorn
Slough, with or without adeep¬
w a t e r h a r b o r ?

Others in the spr ing term
operation of the Sea Grant pro¬
gram include graduate teaching
assistants Arndt Lorenzen, in
charge of the sea-air-land zone
of contact studies; Gary McDon¬
ald, Monterey canyon sector;
Roger Hilaski, Monterey Bay
Open coast; Scott Dailey, Pajaro
River estuary. They are partici¬
pating ip the planning and exe¬
cution of the studies and in the
training and direction of student
teams working with them.

“These teams can c la im adi¬
rect and highly practical service
to the bay communities and at
the same time can acquire a
unique capstone for their aca¬
demic careers through experi¬
ence in the working processes
of scientific inquiry,** said John
P. Harville, program director.

Sta t ions

At the sampling stations the
student crews wil l check out an
extended and met iculous ser ies
of procedures:

Observing at all stations the
air temperature, wind force,
barometric pressure, cloud
c o v e r, w a v e d i r e c t i o n a n d
period.

At the hydrographic stations,*
measuring water temperature,
salinity, dissolved oxygen, five
d i f f e r e n t n u t r i e n t s a t s t a n d a r d
depths to 500 feet.

At geologic and biologic sta-|
tions, noting particle size of bot-j
tom sediments, general condi-j
tion, color, odor, organic con¬
tent of sand; the varied fauna of |
the bay bottom and intermedi-!
ate waters, fishes, invertebrates !
and plankton.	 I

C o n c e r n
F isher ies and the food webs

that support them, with particu¬
lar concern for the productivity
and shelter values of estuaries,
wil l be examined under the di¬
rection of Dr. Harville; tech¬
niques for underwater naviga¬
tion and mapping, installation of
underwater test plots and diver
collection of environmental data,
under diving captain Patrick
A l b i n .

Laboratory technician Seid-
stad will guide all participants
in use of equipment, standards
for sampling and processing
jvi;‘to rials, and quality control
of laboratory anaylscs.

L o c a t i o n

Where can sewer outfalls, un¬
derwater parks and gardens
b e s t b e l o c a t e d ?

I n w h a t a r e a s s h o u l d s a n d
dunes be preserved?

The two apprentice scientists
say that they hope the public’s
link with their work will help
persuade bay communities to
plan multiple use of the bay
waters without further damag¬
ing the total environment.
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Salinas Valley Farmland
Facing Threat of Pollution

i ; v . J O H N W O O L F E N D E N
“For tunate ly, the farm- '

e r s h a v e b e e n v e r y c o o p e r ¬
ative and have promised us
overnight shel ter i f neces¬
sary," said Read. Measure-1
ments were to be taken ev-;

itemperaturesIft Tthe Tsay I“This whole area is now
land off the cotust a?e gener- 'beginning to be polluted
!ally in the vicinity: of .'iO to with urban sprawl and
58 degrees -F,. all year.’ highway development, and

ISince the flow is generally Iwhat is now good produc-
onshore, except for periods ing land will be out of pro-

!in December, January and duction in another 10 years.
F e b r u a r y, t h e " s u r f a c e I t t h e r e f o r e b e c o m e s i m -
winds blov/ing over the bay portant to determine this
bring in cool moist air over climate before it is gone
the coast and deep Into the and its description lost for-
valley.	 e v e r .

I l r r a l i l . S ( a i r W r i t e r

T l i e S a l i n a s V a l l e y , >
known as the most pi'oduc- .
l ive va l ley In the wor ld in
U ' r n i . s o f c o l d w e a t h e r v e g -
I' lablt'.s, is beginning to be
pol lu ted wi th urban sprawl
and h ighway deve lopmen t ,
Wha1 is now good produc¬
ing land will be out of pro¬
duction in another 10 years
i n a m a n n e r s i m i l a r t o

wha i has happened in the
Santa Clara Val ley.

S u c h a r e t h e c o n c l u s i o n s

o f R o b e r t G . R e a d , a s s o c i ¬
ate professor of meteorolo-T
g y a t S a n J o s e S t a t e C o l ¬
l e g e . w h o l a . s t w e e k e n d w i t h
a t e a m o f 5 2 i n v e s t i g a t o r s
s e n t o u t t o l e s t h i s t h e o r i e . s
a n d t o d e t e r m i n e t h e m i ¬
c r o c l i m a t e o f t h e S a l i n a s
V a l l e y b e f o r e i t i s d e ¬
s t r o y e d .

His field study of the ef¬
f e c t s o f m a r i n e a i r o n

e r y h o u r f r o m 6 a . m . t o 6 j
p.m., the roaming observer joperating at one-mile inter-!
vals from Moss Landing to |
S o l e d a d . A i r , s e a a n d w e t ’
bu lb tempera tu res , ra te o f
e v a p o r a t i o n , w i n d s p e e d“Because of this flow the

relative humidity seldom i“It is estlmaied that for	 d i r e c t i o n a n d p i b a l
falls below 60 per cent, and every acre of land that is !winds were to be deter-
in the immediate coastal to be used for urban resi- .mined, with balloons to be
area the temperature dence, about 8to 10 acres released hourly on the
orppf w	 S a l i n a s a n d S o l e -grees F. Temperatures msprawl, which is defined as, ̂ ad to obtain adetailed
S^h^^hiZl-	 w h a t t h e w i n dmuch higher than this, 35 supermarkets, highways, moks like at 5000 feetto 85 degrees P., and as one 'city streets, public utility	like at 5,000 feet,proceeds south into the val-	 --	 H a t e r U s e
ley, the temperatures are leasements and the like. At “The ground is so wet,’’
much harsher, being hot in this rate, it will not be long	 Read, “tha,t all the so-
the summer and cold in the before this climate is modi-	 energy will go into
winter	 . ,	 e v a p o r a t i n g t h e m o i s t u r e ,

fled by man as agricultural too bad the weatherman
jland is utilized for urbani- couldn’t give us abetlbr
|zation.’’	 d a y, b u t w e ’ r e g o i n g a h e a d

It had been raining when because the students are
t h e fi r s t o f t h e s t u d e n t s r e -

.,.	 ,	 s u i t s s h o u l d s h o w t h e fi e l d
ported to Moss Landing to ̂ ^ter use as we go from
pick up the equipment for the coast to Soledad. Dur-
the weekend s tud ies . More ing the ho t tes t pa r t o f t he

day Soledad uses 10 times
a s m u c h w a t e r a a t h e
c o a s t .

“ M a i n p u r p o s e o f t h e
s t u d y i s t o d e t e r m i n e t h e
e x t e n t t o w h i c h m a r i n e a i r
penetrates the Salinas Val¬
l e y a t c r o p l e v e l s a n d t o
m a k e e s t i m a t e s o f m o i s ¬

ture zoning along the floor
lof the valley. There is little
Iknown yet about this zon-
jing and its association with
the eco logy o f p lan ts and
animals. .

L o s t A c r e s

Z o n e s E s t a b l i s h e d

“As aresult of this pre-
ivailing onshore wind field, |

h a v e

c r o p s a n d a n i m a l s w a s t h e
firs t p ro jec t made poss ib le
by the National Sea Grant agricultural zones
o f S 1 0 6 , 0 0 0 a w a r d e d t o t h e b e e n e s t a b l i s h e d .

“ T h e c o a s t a l z o n e h a s
y e a r - r o u n d c r o p s o f a r t i ¬
chokes, cabbages, broccol i . ,
b russe ls sprouts and o ther

,cold-weather-loving plants.
In the nex t ad jo in ing zone
landward, c rops o f le t tuce.

■Mo.ss Landing Marine Lab-
i i i ' a t o r i e s b y t h e N a t i o n a l
S c i e n c e F o u n d a t i o n . S a n
J o . s e S t a t e i s o n e o f fi v e

s ta te co l leges wh ich oper¬
a t e t h e l a b o r a t o r i e s .

ra in appeared in p rospec t .
Wi th h i s assoc ia tes , Pe te r
L e s t e r , K e n M c C a y a n d

ca r ro ts , ce le ry and o the r Rober t Bo rns te in , p lus
cloud physic is t Roger Ren-
k i n g . R e a d w e n t o v e r t h e
a s s i g n m e n t s , w h i c h c a l l e d
for stations to be set up at
M o s s L a n d i n g , i n t h e A r -

grown during the sumiper. |omas-Watsonville area, at
It is desirable to know just |oak Hill, on the agriculture
Iwhere the edges of these Icampus of Hartnell College
'zones are located to define .jn salinas, at Chualar, Gon-
Ihe climate by its environ- zales and Soledad, with one i
mental factors of potential jroaming
e v a p o t r a n s p i r a t i o n ,
pc ra lure,
w i n ; ! fi e l d .

F o l l o w - u p
The pro ject is a fo l low-up

( o a s t u d y m a d e b y R e a d ;
a n d h i s s t u d e n t s l a s t y e a r
i n Ca rme l Va l l ey.

“ T h e S a l i n a s V a l l e y , "
Read explained, “open.s out
o n t o M o n t e r e y B a y a n d
l i e n e e c o m e s u n d e r t h e i n ¬
fl u e n c e o f t h e s e a b i ' o e z e

w h i c h b l o w s i n f r o m t h e

b a y d a i l y . A l a r g e p a r t o f
t h e y e a r t h e l a r g e s c a l e
c i r c u l a t i o n i s s u c h t h a t t h e
p r e v a i l i n g w i n d s a r e f r o m

I t h e n o r t h w e s t a n d h e n c e
a r e o f f t h e b a y . T h e w a l e r

c o m m o n t r u c k v e g e t a b l e s
a r e g r o w n t h e y e a r a r o u n d .

|ln the next zone landward
w ' a r m w e a t h e r v e g e t a b l e s
s u c h a s t o m a t o e s . a r e

I

I

T h e r e

tern- Iwere to be three students ‘
:at each, taking sleeping !
● b a g s a n d e n o u g h f o o d a n d !
water for one night and one |
d a y i n t h e fi e l d .

s t a t i o n .

h u m i d i t y
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Monterey Bay Sea Study
Planned With U.S. Grant
S A N ' I ' A n U ' A - M o s s

T.andinfi Marino haboratories
wi l l ho. i^ in a two or throo-
yoar onviron,mpntal study off
Montoroy Ray as aNational
So aTri'anl IVoject.

1’ho study is aimed at |

mysteries is in its currents.
Scientists are not sure wheth-

The need of astudy was
brought home to County su-j
pervisprs recently when the!
c o n t r o v e r s i a l

s t u d y w a s r e l e a s e d . T h e
study proposed agiant out¬
fall system off the San Mateo
County'coastline to dispose of
sewage effluent from the San
Francisco Bay Area.	 i

e r a n o f f s h o r e s u b m a r i n e
canyon is making the bay
“lake-like” and preventing
sewage from being pulled to
sea or if currents could pull

, .sewage down from the San
tion and making il aworld|prancisco area into Monte-
s e a l a h n r a t o r v . A n o t l s h o r e .

Bay-D e11 a

keeping Ihe* bay froe of pollii-

rey Ray.
mile-deep trench in the bay!-
makes it ideal for siichj
studies	 I

The Moss I ,anding study
w \ \ ] d o v e t a i l w i t h a n e v e n
more extensive project pro¬
posed by the Association of
Monterey l-?ay Area Govern¬
m e n t s ( A M R A G )

AMRAG nfficials. alt.empt-
Ing to ge t f ede ra l f unds , a re
rmphasi/. ing Ihe bay is one of
the few left relati\'oly free of
pollution and roiild eventiial-
l y h a \ ’ e w o r l d - w i d e s i g n i fi -
<;anee as asea study area.

Th^' federal gox’ernmcnl , a l -
r e a r l y h a s a p p r o p r i a t e d
.‘titon.OOO for t.h(' first year of'
t h e s ( ' a g r a n t s t u d y , a n d
stale <olleges \\ ill pay about
? 5 ' T t 0 . 0 0 ( ) f o r I h e e d u c a I i o n ‘
\alue il [U'o\ irles st udents.

AMFkAG's stiid>' would l')e|
much more costly and will bo'
carried out by ( ‘onsi i l tanls.
A'liieh of the in formal ion de-
\eloped by the Sea Grant I
study will he used by AM-\
B.AG. according to Dr. .lohiG
llar\'ille, marine laboratory;
director.	 |

One of the bay’s majorj

12- Santa CrmSenliitel

Monday At Cabrillo

Sun., November 15, 1970

Bay Study Advisory
Group To Organize
Moss Landing Marine Labora¬

tories has been awarded aNa¬
tional Sea Grant of $106,000 to
finance the first year of along¬
term environmental study of
Monterey Bay and its environs,
according to John Harville, pro¬
gram director.

The laboratories, operated by
five state colleges, are asking
area educational, governmental
and industrial agencies to name
representatives to an advisory
committee to guide the study
and “assure its functional rela¬
tionship to the needs of the
a r e a . . .

Apublic information meeting
on the project will be held Mon¬
day at 7:30 p.m. in the Fireside
Lounge of Cabrillo College. An
organizational meeting of the
advisory committee will follow.

Particular areas of considera¬
tion in the study will be:

1. An analysis of particular
threats to the long-term well be¬
ing of the marine environment.

2. Definition of apriority se-i
ries of problems facing society!
as aresult of the encroachments j
of civilization upon the sea. |

3. Delineation of particularly I
promising avenues for marine 1
resources development.	 !

4. Recommendation of pilot re¬
search activities suitable for ex-!
ploration of resource develop¬
m e n t a r e a s .
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Advisers Sought for Monterey Bay Study
By JOH.V U'OOLFENDEX: ICalifornia Departments

of Fish and Game, Beaches
a n d P a r k s a n d C o n s e r v a ¬
tion; Hopkins Marine Sta¬
tion, University of Califor-
niat at Santa Cruz, Resour¬
c e s f o r t h e F u t u r e , c o m ¬
mercial and sports fishing
interests; California Divi¬
sion of Mines and Geology;
Department of Water Re¬
sources and Regional Wa¬
ter Quality Control Board:
U. S. Army Engineers, U.S.
Naval Postgraduate School,
Monterey County Health
Depa r tmen t ; ae r0space ,
petroluem and extractive
industries (Kaiser Refrac¬
tories), power generation
(Pacific Gas and Electric)
and scientific instruments.

F o r P u b l i c

To represent the general
public, and to speak for
agencies and groups specif¬
ically concerned with ma¬
r i n e r e s o u r c e s a n d t h e i r d e ¬

velopment, it was also sug¬
ges ted tha t the Counc i l o f
M o n t e r e y B a y, A s s o c i a t i o n
of Monterey Bay Area Gov¬
e rnmen ts , Mon te rey Coun¬
t y I n d u s t r i a l D e v e l o p m e n t
a n d C a l i f o r n i a A d v i s o r y
C o m m i t t e e o n O c e a n R e ¬
s o u r c e s b e i n c l u d e d .

I t i s a p p a r e n t , ” s a i d
H a r v i l l e , “ t h a t t h e c o m ¬
mi t tee w i l l be too la rge to
function effectively as ato- send the name and address
tal body, except for general of their representat ive, h is
policy review and approval tit le or official function,
purposes. Most of the ac- and abrief note on any
t u a l w o r k w i l l b e c a r r i e d s p e c i a l t e c h n i c a l e x p e r t i s e
out by smaller working he may provide, to John P.
s u b c o m m i t t e e s I n a s s o c i - H a r v i l l e , P. O . B o x 2 2 3 ,
atlon with appropriate fac- Moss Landing, 95039. He
●u l t y members .

Some of the areas for conferences on the East
consideration by the re- Coast and in Washington,
gional committee Include:	 D.C., in connection with the

Threats	 g r a n t .
An ana lys is o f par t i cu la r

t h r e a t s t o t h e m a r i n e e n v i ¬

r o n m e n t f r o m p o l l u t i o n ,
b e a c h a n d s h o r e e r o s i o n ,
s i l t i n g , s t r e a m c h a n -

Inelization, dredging and
filling, and other natural or
m a n - m a d e e n v i r o n m e n t a l
m o d i fi e r s .

D e fi n i t i o n o f a p r i o r i t y
series of problems, with at¬
t e n t i o n t o s y s t e m s a p ¬
proaches for solution.

De l i nea t i on o f pa r t i cu la r -
' ly promis ing avenues for

m a r i n e r e s o u r c e s i n t h e
M o n t e r e y B a y a r e a , s u c h
a s m u l t l p l e u s e h a r b o r d e ¬
velopment, possib le benefi¬
c i a l u s e s o f w a r m c o o l a n t
wa te rs f rom e lec t r i c power
generating stations, fish¬
er i es deve lopmen t f o r un¬
d e r u t i l i z e d s p e c i e s , a q u a ¬
culture possibilities in ther¬
m a l i n d u s t r i a l e f fl u e n t s ,
a n a d r o m o u s fi s h f a r m i n g
i n s t r e a m d i v e r s i o n s , w i t h
food injection from the sea.

R e c o m m e n d a t i o n s o n p i ¬
l o t r e s e a r c h a c t i v i t i e s i n
t h e s e d e v e l o p m e n t a r e a s
w i l l b e s o u g h t f r o m t h e
c o m m i t t e e .

t t

O rgan i za t i ons w i sh ing t o
p a r t i c i p a t e a r e i n v i t e d t oH e r a l d S l a f t W r i l e r

A n a d v i s o r y c o m m i t t e e
f r o m e d u c a t i o n a l , g o v e r n ¬
m e n t a l a n d i n d u s t r i a l s e c ¬
t o r s o f t h e M o n t e r e y B a y
region, is being sought by
t h e M o s s L a n d i n g M a r i n e
L a b o r a t o r i e s t o g u i d e a n
env i ronmenta l s tudy o f the
bay for which aNat iona l
S e a G r a n t o f $ 1 0 6 , 0 0 0 w a s
a w a r d e d i n J u l y .

The funding from the Na¬
t i o n a l S c i e n c e F o u n d a t i o n
is to cover the first year of
aproposed longterm study.

A p u b l i c i n f o r m a t i o n
meeting has been sched¬
uled by John P. Harville,
d i r e c t o r o f t h e s e a g r a n t
program, for Monday, Nov.
16, at 7:30 p.m. In the fire¬
side lounge of Cabrillo Col¬
l e g e . A t t h i s I n t r o d u c t o r y
session the project will be
described to groups invited
to par t i c ipa te .

I n t e r e s t s
Representat ives to the

commit tee wi l l be asked to
ind icate the i r in terests and
c o n c e r n s i n r e l a t i o n t o t h e
o c e a n a n d m a r i n e r e ¬
s o u r c e s .

In the project proposal to
the National Science Foun¬
dation, the laboratories, op¬
erated jointly by state col¬
leges at Fresno. Hayward,^
Sacramento, San Francisco|
and San .lose, suggested'
ihe lollowing representa-1
l i o n ;

I

w i l l r e t u r n N o v . 1 1 f r o mf t
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Monterey Bay Bibliography,
Four Years in Making, Ready

A300-page bibliography of
Monterey Bay l i terature has
been prepared by the Moss
Landing Marine Laboratories.

The work, undertaken in 1967
in response to requests from lo¬
cal communit ies and the needs
of the laboratory, was deliv¬
ered this week.

The volume was compiled by
the staff and graduate students
at the laboratory and scientists
and librarians at neighboring in¬
stitutions under direction of the

laboratory ’s l ibrar ian, Dor is
B a r o n .

Distribution of the 400-copy
limited edition has already be¬
gun. The Association of Monte¬
rey Bay Area Governments,
which helped finance the book,
has ordered 150 copies.

Certain government officials,'
scientists and librarians will re¬
ceive gift copies, and alimited
number will be sold at the labo¬
ratory at $4 each.

The document wi l l become a

part of the environmental data
being collected by the labora¬
tory’s public information and in¬
terpretation section recently es¬
tablished under auspices of the
Sea Grant Program.

The more than 2,000 listings
re la te to the cent ra l Cal i forn ia
coast from Tomales Bay to Mor-
ro Ba; ●. The earliest listing, da¬
ted 1^5, concerns features of
the area between the Pajaro
and Salinas rivers.

Listings
Some listings concern ecologi¬

cal problems such as erosion,
earthquakes, fill deposits, fish¬
eries and salt water pollution of

;fresh water lagoons.
Other listings should be of in¬

terest to sportsmen, commercial
fishermen and scuba divers.

Cabrillo Times &Green Sheef, |Thursday, March 4, 1971

Public views sought on
environmental questions

Assisting in the compilation
were Alan Baldridge, librarian
at the Hopkins Marine Station;
George Luckett, librarian at the
Naval Postgraduate School ;
Ethel Solliday, Monterey city li¬
brarian; and Stuart Baillie, di¬
rector of the San Jose State Col¬
lege Library.

People who have views on educational
environmental problems organizations, and to anyone else
plaguing Monterey Bay now have who can make use of it.
an opportunity to tell someone

what they are and which of the three-county regional advisory
problems they think are the most committee met last week at the
pressing.	 l a b o r a t o r i e s a t M o s s L a n d i n g t o

Views of the public are being begin the preparation of areport
solicited by the Regional which will summarize data
Advi.sory Committee of the gathered by
National Sea Grant Progr̂  committees, and will present it at
project at Moss Landing Marine ameeting of the full committee in
I^aboratories.

The laboratory has been given

a n d s c i e n t i fi c

The executive committee of the
A d v i s e r

John Phillips, director of the
Hopkins Marine Station, advised
on retrieval systems and devel-

ioped the key punch programs
used to print the bibliography
and which will be used for up¬
dating the document.

I I
I

o t h e r s u b -

I
J u n e .

- T h e e x e c u t i v e c o m m i t t e e
a$106,000 grant by the federal wants the views of the public on
government to analyze the bay’s the environmental problems, and
physical and living resources, invites those who live in Santa
how they may be conserved and Cruz, Monterey and San Benito
developed, and to collect and Counties to make them known to
disseminate this research data to the members of the advisory
governmental, business, group.

Cor'-ections and additions will]
be made constantly, according^
to John Harville, laboratory di-i
rector, and a1971 supplement is;
alread\' being prepared.

4second edition will be pub-1
lished within three years, and!
users are urged to make recom-
Imendations for it.


