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ABSTRACT 

The San Diego Marine L i f e  Refuge Area o f  Special B io log i ca l  S ign i f icance 

(ASBS) i s  located i n  La Jo l l a  Bay, adjacent t o  Scripps I n s t i t u t e  o f  

Oceanography, La Jo l  l a ,  San Diego County. 

The San Diego Marine L i f e  Refuge ASBS i s  p a r t  o f  t h e  San Diego- 

La J o l l a  Underwater Park. The park has a t o t a l  surface area o f  5,977 

acres while the surface area o f  the ASBS i s  approximately 92 acres. 

The San Diego Marine L i f e  Refuge ASBS includes th ree  d i s t i n c t  

habitats: a broad, sandy shelf;  a concrete p ie r  p i l i n g  system; and an 

i n te r t i da l  mudstone reef complex o f  dikes, boulders, and ledges. There- 

fore, the ASBS contains organisms representative o f  a sandy substrate 

and a rocky reef, while the p ie r  exh ib i t s  a l im i t ed  rocky biota.  

This ASBS i s  immediately nor th  o f  the  San Diego-La J o l l a  Ecological  

Reserve ASBS, with which it shares many o f  the same species and organisms 

(Kobayashi . 1979). 

Sai l ing,  shore f ishing, snorkeling, SCUBA d iv ing,  sur f ing,  body 

surf ing, and t ide pooling are some o f  the water-use recreat ional  ac t i v -  

i t i e s  that  occur w i th in  the Refuge; spor t f ish ing and commercial f i sh ing .  

whale-watching, water-skiing, and je t -sk i  i ng  occur i n  waters immediately 

adjacent t o  the ASBS. 

There appear t o  be no actual po in t  source p o l l u t i o n  threats  except 

that  o f  sewage s p i l l s  during periods of heavy r a i n f a l l .  This t h r e a t  

appears minimal to  the ASBS as the waters have no t  been found unsafe 

when tested. 

Consideration should be given t o  the  de l iberate development o f  a 

program of periodic but regular monitoring o f  the San Diego Marine L i f e  

Refuge Area o f  Special Biological Significance. The s ta tus  of protec- 

t i o n  afforded th is  designated area can only be accurate1 y evaluated 

through such continuing surveys. 
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FINDINGS AND CONCLUSIONS 

The reconnaissance survey o f  the San Dlego Marine L i f e  Refuge Area 

o f  Special B io log ica l  Significance (ASBS) y ie lded the f o l  lowlng f lndf  ngs 

and conclusions: 

Findings 

1. The i n te r t i da l  and subt idal  waters o f  t h e  ASBS conta in  

representatives o f  three d i s t i n c t  habi tats:  

a. A broad sandy she l f  ranging from the shorel ine down t o  

depths o f  40 f e e t  (12 m). 
b. A p i e r ,  w i th  concrete p i  1 ings embedded Tn a sandy bottom 

t o  depths o f  20 fee t  (7 m). 

c. An f n te r t i da l  reef  system o f  dikes, boulders, and ledges. 

2. The f l o r a  and fauna o f  these areas r e f l e c t  t h e  substrate, w i t h  

charac te r i s t i c  differences obvious between sand, p i e r  p i l i ngs ,  and rocks. 

3. There are two components o f  the b io ta  which can be character ized 

as unique: the Ca l i fo rn ia  ha1 l b u t ,  Para1 ichthys ca l l forn icus;  and t h e  

grunion, Leuresthes e. Each o f  these a t t r ac t s  an in te res t  t o  t h e  

ASBS that i s  probably disproportionate t o  f t s  r o l e  i n  the cornuni ty  

dynamics o f  the habi tat ,  but  each i s  profound i n  i t s  Inf luence on humans. 

4. The designation of t h i s  ASBS as a regulated marine l i f e  area 

o f f e r s  protection t o  those species subject t o  human co l lec t lon ,  such as 

many t idepool invertebrates and attached p lants .  The San Diego Marine 

L i f e  Refuge ASBS includes the area around Scripps P i e r  and t h e  small 

rocky r e e f  adjacent t o  shore j u s t  north o f  the p ie r .  It i s  an area t h a t  

protects attached plants and invertebrates, but  permits the t ak ing  o f  

f i sh .  It does not include the head o f  the  Scripps branch o f  La J o l l a  

Submarine Canyon. 



Conclusions 

1. The shorel ine and waters o f  the ASBS, and the  areas immed~ately 

adjacent, are heavi ly used for  recreational and sc ien t i f i c  a c t i v i t i e s .  

It appears from t h i s  survey tha t  current levels of use are compatible 

w i t h  the b i o t a  as re f l ec ted  by t h e i r  health and vigor. 

2. The observable impacts o f  disposal o f  indust r ia l  and o the r  

wastes are minimal, and the water qua1 i t y  o f  the area appears v e r y  

conducive both t o  recreational use and t o  vigorous and healthy popula- 

ti ons of marine organisms. 

3. The designated status o f  "marine l i f e  refuge" f o r  t h i s  ASBS 

should be perpetuated. Relaxation from protected status f o r  any o f  the 

protected species would make it exceedingly d i f f i c u l t  for  enforcement 

and f o r  evaluation o f  the f u l l  e f f e c t  of the  closure. 

4. As the inc lus ion  o f  three biotypes within t h i s  small ASBS i s  

establ ished and s ign i f i can t ,  e f f o r t s  t o  el iminate any o f  these hab i t a t s  

from protected status must be thwarted. 

5. The undertaking of monitoring studies and/or l i f e - h i s t o r y  

invest igat ions i n  t h i s  area under natural,  i n  s t t u  condltfons should be 

encouraged. Natural f luctuat ions i n  b i o t i c  populations should be made a 

mat te r  o f  s c i e n t i f i c  record. 

6. Serious consideration should be given t o  extending the boundaries 

o f  the San Diego Marine L i fe  Refuge t o  include the head o f  Scripps 

Canyon. The attached f l o r a  and invertebrate species would then be 

af forded the  protect ion now available i n  the Marine L i f e  Refuge. 



INTRODUCTION 

The Cal i forn ia  State Water Resources Control Board, under Resolution 

No. 74-28, designated cer ta in  Areas o f  B io log ica l  S ign l f  icance (ASBS) 

i n  the  adoption of water qual i ty  con t ro l  plans f o r  the con t ro l  o f  wastes 

discharged t o  ocean waters. The ASBS are intended t o  a f f o r d  spec ia l  

p r o t e c t i o n  to  marine l i f e  through prohibition o f  waste discharges w i t h f n  

t hese  areas. The concept of "special b io log ica l  s ign i f icance"  recognizes 

t h a t  cer ta in  b io log ica l  communities, because o f  t h e i r  value o r  f r a g i  l l t y  , 
deserve very special protect ion tha t  consists o f  preservat ion and malnten- 

ance o f  natural water qua l i t y  conditions t o  pract icable extents (from 

S t a t e  Water Resources Control Board's and Ca l i fo rn ia  Regional Water 

Qua1 i t y  Control Board's Admlnistrati ve Procedures, September 14, 1970, 

Sec t i on  X I .  M i  scellaneous--Revision 7, September 1, 1972). 

Spec i f i ca l l y ,  the  following r e s t r i c t i o n s  apply t o  ASBS i n  the  

implementation o f  t h i s  pol icy: 

1. Discharge o f  elevated temperature wastes i n  a  manner t h a t  

wou ld  a l t e r  natural water qual i ty  condit ions i s  prohfbited. 

2. Discharge o f  discrete po in t  source sewage o r  i n d u s t r i a l  process 

wastes i n  a  manner t h a t  would a1 t e r  natural water q u a l i t y  condi t ions i s  

p r o h i b i t e d .  

3. Discharge o f  wastes from nonpoint sources, Inc lud ing b u t  not  

1  i m l t e d  t o  storm runoff ,  s i l t  and urban runof f ,  w i l l  be con t ro l l ed  t o  

the extent practicable. I n  control programs f o r  wastes from nonpoint 

sources, Regional Boards w i l l  give high pr-lority t o  areas t r i b u t a r y  t o  

ASBS. 

4. The Ocean Plan, and hence the designation o f  areas of special  

b i o l o g i c a l  signif icance, i s  not applicable t o  vessel wastes, the con t ro l  

o f  dredging, o r  the disposal o f  dredgi ng spoi 1. 

I n  order f o r  the State Water Resources Control Board t o  evaluate 

t h e  status o f  protect ion o f  the marine resources o f  t h i s  designated 

ASBS, a reconnaissance survey in tegrat ing a1 1 avai lab le  hydrographic, 

geo log ic ,  and b io log ica l  information was prepared under cont ract  by Bert  

Kobayashi, University o f  Cali fornia, San Diego. This repo r t  i s  one o f  a  

s e r i e s  being prepared by Cal i fornia Department o f  F ish and Game under an 

In teragency Agreement w i t h  the State Board. 



The San Diego Marine L i f e  Refuge ASBS i s  an area o f  keen s c i e n t i f i c  

I n t e r e s t .  I t s  close geographlcal proximity t o  Scripps I n s t i t u t i o n  o f  

Oceanography has undoubtedly contr ibuted s ign i f i can t l y  t o  the  large 

numbers o f  research p ro jec ts  conducted there. This area contains three 

(3) d i s t i n c t  b i o t i c  habi tats:  a gradual sloping sandy bottom; a p i e r  

complex with concrete p i l i n g s  embedded i n  a sandy bottom; and a rocky 

i n t e r t i d a l  r e a f .  

Further, t h i s  area receives heavy recreational use--sunbathing, 

f i s h i n g ,  swlming,  sur f ing,  snorkeling, SCUBA diving, body-surfing, 

s a l l l n g ,  power boating, j e t  skiing, water ski ing,  picnicking, vo l l eyba l l ,  

f r i s b e e  throwing, and jogging are t h e  most popular. 

The head o f  the  Scripps branch o f  the La J o l l a  Canyon approaches 

w i t h i n  100 meters o f  the shorel ine and i s  imed ia te l y  adjacent t o  t h i s  

ASBS. This steep-sided, mudstone canyon i s  the only local  s i t e  o f  

spectacular va l leys  and ve r t i ca l  walls f o r  divers. As one of the few 

areas tha t  abound w i t h  the  purple-hinged rock scal lop and the pink sea 

whlp,  there i s  a l o g i c  t o  fu ture Inc lus ion  o f  t h i s  area as p a r t  of t h i s  

ASBS. 

The designat ion o f  t h i s  area as an ASBS i s  va l i d  and should ensure 

i t s  re ten t l on  as a v iab le  s i t e  f o r  the mu l t ip le  uses t o  which i t  i s  now 

subjected, w l thau t  ove r t l y  changing the natural ecology o f  i t s  b iota.  



ORGANIZATION OF SURVEY 

This reconnaissance survey o f  the San Qiego Marine L i f e  Refuge Area 

of Special Biological  Significance employed a number o f  d i f f e r i n g  means 

of investigation. These included a 1 i terature review, interviews, a 

search of records, map reconnaissance, shorel i ne  observations, and 

underwater observations. 

Background information on the area was gleaned from maps, c i t y  

records, interviews with various persons, pub1 ished 1 i t e r a t u r e ,  unpub- 

1 i shed records, general shorel i ne and ae r i a l  observatfons, and impres- 

sions col lected by the p r inc ipa l  invest igator  from near ly  19 years o f  

d iv ing i n  t he  area. 

S ta t i s t i cs  on beach and water use were furnished by the San Diego 

Ci ty  L i  feguard Service, various SCUBA d i v i n g  organizations, and several 

local  sport f ishing companies. Estimates o f  some types o f  water use were 

extrapolated f r o m  gross counts made on several occasions by t h e  i nves t i -  

gat ion team. 

Biological  and corresponding environmental data were obtained 

pr imar i ly  by point-counts i n  i n t e r t i d a l  and supratidal areas, by estimat- 

ing abundance5 along transects, and by l i s t i n g s  o f  species i n  subt ida l  

regions. The supratidal and i n t e r t i d a l  observations were c a r r i e d  out  

while walking along the shoreline during 1 ow t i des  whereas the subt ida l  

observations were made during a ser ies o f  SCUBA dives. 

I n  both i n te r t i da l  and subt idal  areas, t he  l i s t i n g  o f  species 

observed was compiled without much de ta i led  quan t i t a t i ve  data. The 

po int  counts i n  shoreline observations were car r ied  o u t  by t ak ing  actual 

counts i n  10 x 10 centimeter squares. 

I n  subtidal observations, one team o f  two persons was u t i l i z e d .  

This team carr ied a 25-meter weighted t ransect  l i n e  on a spool. A l -  

though the general locat ion o f  the  t ransect was i n i t i a l l y  selected t o  

t y p i f y  a given habi tat ,  the actual p lac ing o f  t he  t ransect  l i n e  along 

the substrate was randomized w i th in  tha t  habitat. 



The composition o f  t he  p lant  cover o f  the subt idal  substrate was 

noted a t  1-meter i n te rva l s  along t h e  transect. The dominant o r  consplc- 

uous p lan ts  were noted, and an estlmate o f  abundance was made: R ( rare)  
2 = 1 2  ; F (few) = 3-5/m2; C (common) = 6-50/m2; A (abundant) = more 

than 50/m2. 

The animal species i n  the  subt idal  environment a t  each meter-interval 
were 1 is ted,  and abundance was estimated fo r  the more conspicuous species 

a t  5-meter in te rva ls .  The observations w e n  l i m i t e d  t o  benthic epifauna 

and pelag ic  macro-animals. 

I d e n t l f l c a t l o n s  o f  some orga'nisms proved t o  be d i f f i c u l t  w i t h  

ava i lab le  keys; i n  a l l  cases, i d e n t i f i c a t i o n  was determined t o  the  

lowest unquestioned taxon, and d i f f e r e n t  species wf th in  the same taxon 

were d i f f e ren t i a ted ,  even though unident i f ied.  



PHYSICAL AND CHEMICAL DESCRIPTION 

Location and Size 

The San Diego Marine L i f e  Refuge Area o f  Special B io log ica l  Signi f icance 

i s  located a t  32' 52' north l a t i t ude ,  117' 15' 16" west longitude, i n  La 

Jol la, San Diego County. The seaward boundaries are formed by a l i n e  

extending 1,000 fee t  westward from the mean hlgh t i d e  l i n e  along the 

north boundary o f  the San Diego-La J o l l a  Ecological Reserve Area o f  

Special Biological Significance. The shoreward boundary l i n e  i s  the  

mean high t i d e  l i ne  (Figure 1). This San Diego Marine L i f e  Refuge Area 

o f  Special Biological  Significance (ASBS) i s  p a r t  o f  t h e  San Diego-La 

J o l l a  Underwater Park. The park extends from Point  La J o l l a  westward, 

then nor ther ly  t o  the Ci ty o f  San Diego l i m i t s ,  a north-south distance 

of approximately seven (7) miles along a l i n e  about one (1) m i l e  ou t  

from the  shoreline f o r  a t o t a l  surface area o f  5,977 acres. The surface 

area o f  the San Diego Marine L i f e  Refuge ASBS i s  approximately 92 acres. 

or 37 hectares. 

The legal  descript ion o f  the ASBS, gfven i n  -- Areas o f  Special B io log ica l  

Significance. Cal i f o r n i a  State Water Resources Control Board, J u l y  1976 

(page 131, reads: 

"Ocean waters wi th in  t h a t  po r t i on  o f  F ish and Game D i s t r i c t  
19 consist ing o f  that  cer ta in  s t r i p  o f  land l y i n g  between the 
westerly edge o f  Pueblo Lot No. 1298 o f  the  Pueblo Lands o f  t he  
C i t y  o f  San Diego, according t o  the o f f l c i a l  map o f  said pueblo 
lands as made by James Pascoe, and f i l e d  i n  the o f f i c e  o f  the 
County Recorder o f  said County o f  San Diego, and t h e  mean h igh  t i d e  
l i n e  opposite t o  and west o f  said pueblo l o t ,  whfch said s t r i p  o f  
land i s  bounded on the north by the nor ther ly  boundary l i n e  o f  sa id  
pueblo l o t  extended westerly and on the south by the souther ly  
boundary l ine  o f  said pueblo l o t  extended wester ly;  together w i t h  
the s ta te  waters o f  the State o f  Ca l i fo rn ia  adjacent thereto, being 
those s ta te  waters which l i e  between said extended nor ther ly  and 
souther ly boundaries o f  said pueblo l o t  and extend wester ly from 
said mean hlgh t i d e  l i n e  f o r  a distance o f  1,000 feet . "  



Figure 1 .  The San Diego Marine L i f e  Refuge Area o f  Special Biological Significance (ASBS) .  
The broken, dashed l i n e  represents the  boundaries of t h i s  ASBS.  The adjacent  
San Diego-La J o l l a  Ecological  Reserve ASBS i s  circumscribed by the s o l i d  l i n e  
connecting the so l id  c i rc les  which represent f ive  orange-red buoys that mark 



The shorel ine boundary o f  the ASBS i s  0.56 mi les (0.9 km) i n  

length. Along t h e  shoreline, the  souther ly  0.4 m i l es  (0.64 km) i s  

composed o f  a wide sandy beach, whereas the  nor ther ly  0.16 mi les (0.26 km) 

i s  var iab le ,  depending on seasonal changes as a narrow sandy beach 

o r  a boulder-strewn sandy beach. The extreme northern shorel ine t i p  o f  

the ASBS i s  composed o f  a rocky, mudstone d ike running i n  a northeast- 

southwest d i rec t i on .  Ledges and boulders extend seaward o f  t h e  5 t o  10 

foot (1 .5  t o  3 m) wide d ike f o r  a distance o f  approximately 35 meters a t  

i t s  widest point. The d ike r f s e s  5 t o  6 f e e t  (1.5 t o  2 m) above the  

surrounding basement and extends seaward i n  a southwesterly d i rec t ion ,  

and i s  v f s i b l e  as Dike Rock 100 meters south o f  the ree f  complex. The 

depth around the base o f  Dike Rock i s  about 1 0  f ee t  (3 m) a t  h igh  t ide .  

Nears hore Waters 

The general submarine topography i n  the  La J o l l a  Basin area can be 

described as a narrow cont inenta l  shelf,  traversed by a submarine canyon 

that approaches t o  w i t h fn  328 t o  984 ft. (100 t o  300 m) o f  the  shore. 

The canyon empties i n t o  the  broad San Diego Trough, whlch i s  a p a r t  o f  

the i r r e g u l a r  submarine region o f  deep basins and in te rven ing  r idges 

termed the Southern Ca l i f o rn ia  Cont inental  Borderland. 

Elements o f  t h e  Ca t i f o rn ia  Current and the  Southern C a l i f o r n i a  

Counter Current in f luence  the ocean waters i n  the  La J o l l a  area; addi t -  

tonal ly ,  l a t e  summer and winter  Santa Ana winds Prom the  northeast, o r  

the prevai  1 i ng north/northwest winds du r i ng  the  spring, promote periods 

of upwel l ing.  The Oceanside Ce l l  o f  sand t ranspor t  f lows  southward and 

empties an estimated 260,000 cubic  yards o f  sand annually i n t o  t he  

Scripps branch o f  t h e  submarine canyon. A small amount o f  sand bypasses 

th is  branch of the canyon and i s  deposi t ied on La J o l l a  Shores Beach 

(Keen, 1976). Sand f low ing  f u r t h e r  south i s  emptied i n t o  the La J o l l a  

branch of t h e  canyon complex (Shepard and Inman, 1951, and Inman, 1953). 



Although t h i s  survey d i d  not  c o l l e c t  extensive physical-chemical 

data. t h e  oceanographic data taken d a i l y  a t  the end o f  the  Scripps I n s t i -  

t u t i o n  o f  Oceanography p i e r  were inspected (courtesy o f  Data Co l lec t ion  

Processing Group, Marine L i f e  Resources). Tables 1-4 summarize the  

temperature and s a l i n i t y  data, some o f  which have been gathered since 

1916. 

Over the more than 50 years of observations, surface water tempera- 

tures a t  t h i s  s i t e  have ranged annual ly  between 46.4' and 58' F (8.3' 

and 14.5' C). The annual v a r i a t i o n  o f  surface and bottom water tempera- 

tures demonstrates t he  expected seasonal cycles (Tables 1-2). 

The s a l i n i t y  o f  surface waters has a var fa teo f  0.38 t o  1.50 par ts  

per thousand (o/oo) annually. Minimum sal  l n i t y  ranges between 32.34 

o/oo and 33.47 o/oo; maxlmm s a l i n l  t y  ranges between 33.68 and 34.65 

o/oo. This v a r i a t i o n  i n  s a l i n i t y  (Tables 3-4) exh ib i t s  an annual cycle 

s i m f l a r  t o  t h a t  f o r  temperatures, except t ha t  the peak occurs a month 

e a r l i e r  f n  the  summer. 

The La J o l l a  Basin sandy areas a re  general ly the c learest  among San 

Dlego nearshore waters, w i t h  v e r t i c a l  v i s i b i l i t i e s  ranging from near ly 

zero t o  50 f e e t  (15 m) a t  t h e  surface, although there i s  f requent ly 

greater  v i s f b i l i t y  a t  deeper depths. Horizontal v i s i b i l i t i e s  have a 

s i m i l a r  range. The rocky r e e f  areas I n  the axis o f  Dike Rock and North 

Reef a re  genera l ly  c lear ,  a l though t h e  v i s i b i l i t y  may be deceptive due 

t o  t h e  shallowness o f  these areas. A t  the  outer edge o f  these reefs,  

a t  depths o f  10 t o  15 fee t  (3 t o  5 m), the water i s  o f t e n  c lear enough 

t o  see the bottom, and v i s i b i l i t f e s  o f  20 t o  30 f e e t  (6 t o  9 m) are n o t  

uncommon. Blooms o f  phytoplankton, commonly ca l l ed  Red Tides, a f f e c t  

both v e r t i c a l  and horfzontal  v i s f b i l  i t i e s .  

The tmrnedfate nearshore waters o f  t he  La J o l l a  Shores area, inc lud ing 

the San Diego Marine L i f e  Refuge ASBS, have had excel l e n t  water q u a l i t y  

f o r  rec rea t iona l  use. I n  recen t  years ,  the only known closures o f  t h i s  

area t o  water use occurred dur ing  per iods o f  heavy f looding coincident 

w i t h  sewage l i n e  breaks elsewhere a long the San Diego coast l ine;  the 

ASBS was among the  f i r s t  areas dmmediately (w i th in  two days) cleared 

f o r  usage. These closures were i n  e f f e c t  f o r  up t o  two days per inc ident  

du r i  ng 1978-1980. 



TABLE 1. W A N  QONTHLY S!J?FACE WATEP TEPIPEDATl l~ES,  T K  O C ,  CALCVLATED FPOnl TEPPEFiATYaES 
TAXEN D A I L Y  AT THE EN@ OF THE P I E "  AT SCL'IPPS I N S T I T U T I O N  OF OCEAbJOCqAPHY 

month 

"ear Jan Feb ma P Aor  pay J un Jul Auq S e a  O c t  N o v  3 e c  
I 



TABLE 2. N A N  PlONTHLY BOTTOm ( 5  ~ E T E Q S )  WATER TEmPEQATU'IES. I N  OC.  CALCULATED f f?Ob'  
TEmPERATLIRES TAKEN D A I L Y  AT THE END OF THE P I E Q  AT SCAIPPS INSTITUTION OF 
OCEANOGRAPHY 

month 
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TABLE 3 .  lrEAFl GOFJTHLY SC?FACE S A L I N I T I E S ,  I N  c . ~ ~ ~ ~ ! ~ ~ ~ ~ ~ ~  FliOm S A L I N I T I E S  TAKEN S A I L Y  
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P o n t h  

Year Jan Feb mar A pr llra v J u n  J u l  Auq Sep O c t  Nov Dec 
I 



Vessel discharge and/or natura l  o i  1 seepage have deposited of 1 

globules on many San Diego beaches, including La J o l l a  Shores. These 

deposits appear t o  present more o f  a nuisance e f f e c t  than a heal th  

hazard t o  humans. The impact o f  these po l lu tan ts  on marine l i f e ,  i n -  

cluding birds,  i s  not  known. 

Topography and Geomorphology 

The La Jo l la  Shores area i s  a small a l l u v i a l  bas in  bordered by a 

high ridge which forms the c l i f f s  north o f  Scripps I n s t i t u t i o n  o f  Ocean- 

ography. The a l l uv ia l  f i l l  o f  the basin rests on a seaward sloping 

basement o f  Eocene sandstone and shale w i t h  a thickness o f  30 t o  40 f e e t  

(10 t o  12 m). 

The substrate i n  the San Diego Marine L i f e  Refuge ASBS i s  o f  three 

types: sand, p ier  p i l i ngs ,  and mudstone reef. The sand bottom i s  

composed o f  f ine sand mixed wi th  varying amounts o f  s l l t  and/or mud. 

During the surveys, the sand was found t o  be f l n e  and whfte, i n te r -  

spersed with occasional patches o f  mud. Presumably, t h i s  mud i s  derived 

from shore water runof f  during o r  a f t e r  periods o f  storms. The mud I s  

never so abundant t h a t  the sand appears anything other  than c lean and 

white a t  super f ic ia l  glance. The sand i s  mainly quartz, although 5% i s  

heavy minerals, 3% micaceous materials, and less than 3% s i  1 t (Fager, 1968). 

Fagerls study areas were close t o  the seaward end o f  the Scripps 

pier.  The silt/mud concentration or deposition i s  considerably greater 

as one moves southward, approaching the offshore area o f  the l a r g e s t  

storm drain located a t  the foot o f  Avenida de l a  Playa. 

The wide axis o f  the La J o l l a  branch o f  t he  La J o l l a  Submarlne 

Canyon contains a l l uv ia l  f i l l  t h a t  characterizes the e n t i r e  La J o l l a  

Basin. This axis runs i n  a northwesterly d i rec t i on  away from La J o l l a  

Shores and becomes confluent a t  depths o f  800 t o  900 f e e t  (243 t o  274 m) 
with the axis of the Scripps branch running southwest. 

The axis o f  the La J o l l a  branch o f  the La J o l l a  Submarine Canyon 

l i e s  along the  Rose Canyon faul t .  Moore (1972) suggested that  t h e  Rose 

Canyon f a u l t  i s  pa r t  o f  a zone o f  f a u l t i n g  which includes the Newport- 

Inglewood f a u l t  and the Val leci to and San Miguel f a u l t s  i n  Baja Cal i f o r n l a .  



The northern offshore extension o f  the Rose Canyon f a u l t  zone extends 

from La Jo l la  t o  wi th in  28 miles (45 km) o f  the southern onshore t e r m i -  

nat ion o f  the Newport-Inglewood f a u l t  zone (Moore, 1972). According t o  

Simons (1977). a t  least  nine o f  the eleven earthquakes since 1963 i n  t he  

San Diego area have occurred i n  a broad area i n  the v i c i n i t y  of San 

Diego Bay, and the epicenter d is t r ibut ion suggests that the  Rose Canyon 

f a u l t  zone i s  currently active. No epicenters were located i n  the 

imnedf a te  La Jo l  l a  area. 

The i n te r t i da l  substrate i n  the San Diego Marine L i f e  Refuge ASBS 

consists of three d i f fe ren t  materials: a f a i r l y  wide, 98 ft. (30 m), 

sandy beach tha t  constitutes the southern two-thirds o f  the shoreline; 

a ser les of concrete p ie r  p i l i ngs  extending out t o  the seaward 1 i m i t  o f  

the ASBS, to  depths o f  20 fee t  (7 m); and a narrow, 33 f t .  (10 m) system 

o f  rocky boulders, ledges, and a prominent dike. 

The wide southern sand beach i s  composed o f  f i n e  white sand that  i s  

p a r t i a l l y  or f u l l y  covered by hlgh tides. The slope character ist ics 

vary according t o  the surf regime, but t h i s  i s  usually an even and 

gently sloping beach. It i s  bordered throughout i t s  e n t i r e  length by a 

sea wa l l  or t a l l  c l i f f s .  

As shown i n  Figure 1, the Scripps p ier  traverses the sand beach and 

extends out t o  the seaward l i m i t  o f  the ASBS (1.000 feet, o r  300 meters) 

a t  a po in t  about 300 yards (275 m) north o f  the southern boundary of t he  

ASBS. 

The northern end o f  the ASBS grades i n t o  an area t h a t  i s  composed 

o f  large boulders a t  the base o f  c l i f f s ,  before widening in to  a broad 

sandy beach north o f  the ASBS. 

The geomorphology o f  the adjacent land mass i s  t h a t  of a small 

a l l u v i a l  basin with surrounding ridges. The La Jo l l a  Shores area i s  

bordered on the south by the northwestern flanks o f  Soledad Mountain and 

t o  the east by a high ridge. The ent i re  area i s  underlain wi th  nearly 

f l a t - l y i ng  Eocene, Pliocene, and Pleistocene rocks and s teep ly - t i l ted  

Upper Cretaceous and Eocene rocks (Kennedy, 1975). 

The La J o l l a  Shores area i s  a residential area, wi th a city-operated 

park, a hotel, a tennis club, and a number o f  p r i va te  residences border- 

i ng  t he  wide, sandy beach. There i s  a low sea wa l l  tha t  separates t h o  



beach from beachfront property throughout the major pa r t  o f  the La J o l l a  

Shores beach. The h igh r idge t o  t he  east f ron ts  the  beach a t  the  Scrlpps 

I n s t i t u t i o n  o f  Oceanography campus and runs northward along the shore- 

l i n e  t o  Del Mar. 

Although there are no s ign i f i can t  natural  watersheds w i th in  the  San 

Diego Marine L i f e  Refuge ASBS, a paved roadway leading down Black 's  

Canyon approximately 500 yards (457 m) nor th  o f  the  ASBS concentrates 

storm runoff.  Further, the sea wal l  that  f ronts  the  Scripps I n s t i t u t i o n  

o f  Oceanography campus i s  studded w i th  near ly 20 runof f  out le ts ;  these 

are not a l l  funct ional  a t  the current time. The act ive drains discharge 

excess o r  used sea water from the various bui ld ings and labora to r ies  a t  

Scripps; t h i s  discharge empties d i r e c t l y  onto the sandy beach f r o n t i n g  

t he  campus. The large, 50-foot (17 m) long concrete f i l t r a t i o n  system 

a t  the base o f  the Scripps p i e r  has a continual overf low along the  top 

h a l f  o f  the structure. 

There are several other drainage pipes emptying i n t o  the ASBS area. 

A 12 i n .  o u t l e t  i s  s i tuated along a d i r t  c l i f f  t h a t  f r o n t s  the beach 

immediately south o f  the Scripps sea wall .  This drains storm r u n o f f  

from the  surrounding area. Two la rge  36 i n .  pipes c o l l e c t  and d r a i n  the  

sea water systems from the Marine Biology bu i ld ing  a t  Scripps (ac t i ve  

v i r t u a l l y  a l l  the time) and from the bui ld ings north o f  the Marine 

Biology bu i ld ing.  

C l  fmate 

The warm, moderate weather o f  the San Diego region i s  due t o  the 

subtropical h igh  pressure o f  the northeastern Paci f ic .  I n  the fa1  1 and 

ea r l y  winter, t h i s  h igh pressure i s  f requent ly centered over Nevada and 

produces dry winds known i n  southern Ca l i fo rn ia  as Santa Anas. These 

winds are usual ly warm and produce La J o l l a ' s  high temperatures i n  l a t e  

September and the  ear ly winter months. 

The monthly median temperatures f o r  the minimum d a i l y  temperatures 

range from 45" t o  48" F ( 8 O  t o  go C) i n  the winter and t o  about 62" t o  

64O F (17" t o  18" C) i n  the summer months; the maximum d a i l y  temperatures 

range from 57O t o  59" F (14" t o  15O C) i n  the  winter and spring months 



t o  68' t o  7 Z 0  F (20° t o  2 2 O  C) i n  the  l a te  summer and ear ly  f a l l  months 

(Appendix 1). R a i n f a l l  i s  la rge ly  concentrated i n  the winter months, 

a l though in f requent  t r o p i c a l  squalls deposit s ign i f i can t  r a i n  during the  

summer . 
The sea s t a t e  o f  the La Jo l la  Basin waters i s  generally calm and 

smooth, w i t h  w ind  waver o f  less than two feet. Swells a t  the p i e r  

usua l l y  come from the  west t o  west-northwest, although winter storm swells 

come from a more souther ly  direct ion.  Waves have an average height o f  on l y  

1 t o  2 f e e t  (although there are w in te r  storms t h a t  produce waves o f  

e i g h t  f e e t  o r  g ree te r  i n  the v i c i n i t y  o f  the Scripps p ier ) .  



BIOLOGICAL DESCRIPTION 

Subtidal B io ta  

Although the number o f  p lants  and animals occurr ing i n  the subt idal  

environment o f  the San Diego Marine L i f e  Refuge ASBS i s  l im i ted ,  many 

uncommon o r  t ransient species move through the area. This i s  espec ia l ly  

t rue fo r  many ffshes. Furthermore, none o f  the species of organisms 

occurring a t  the ASBS are endemlc t o  t h i s  area only; a l l  o f  them are 

widely d is t r ibuted and occur i n  s im l la r  habitats throughout southern 

Cal i fornia.  I t was impossible t o  encounter a l l  o r  even most o f  the 

species t h a t  could possibly occur during the i n te rva l  o f  t h i s  survey; 

the T is t ing  of species reported f o r  each habi ta t  i s  thus incomplete. 

The seasonal changes that  occur i n  any hab i ta t  o r  the subtle di f ferences 

between s im i la r  habitats could no t  be adequately documented due t o  the 

l i m i t e d  scope of t h l s  survey and p a r t l y  t o  unfavorable div ing condit ions 

from the beglnning o f  January through March. Nevertheless, there i s  a 

suf f ic iency o f  data that  includes a l i s t i n g  o f  species f o r  each o f  the 

three d i s t i n c t  habitats. The p i e r  and rocky ree f  systems were consid- 

ered under the  i n t e r t l d a l  area, whereas the sandy substrate was e f fec t -  

i v e l y  classed under both the subt idal  and i n t e r t i d a l  areas. Appendix 

I1  summarizes the data f o r  the sandy subt idal  areas. 

No attached plants were found i n  any o f  the sandy areas observed. 

Whole plants,  o r  par ts  o f  specimens i n  d i f f e ren t  stages o f  decompo- 

s i t i on ,  were noted during dives i n t o  the area. 

The number o f  animal species tha t  are found i n  t he  sandy areas o f  

the ASBS i s  nearly as res t r i c ted  as observed f o r  the plants, although 

many specles o f  animals not  normally l i v i n g  on o r  over sand are car r ied  

there by currents o r  employ t h i s  area as t ransportat ion corr idors.  The 

l i s t  given i n  Appendix I1  i s  not  a l l - inc lus ive;  rather,  i t l i s t s  those 

species which are common, abundant, or widely d l  s t r ibuted.  The shallow 

depths ( less than 40 f t ,  o r  14 m) o f  the sandy subt idal  areas w i t h i n  t he  

ASBS and the  clay-banked walls o f  the La Jo l l a  branch o f  the La J o l l a  

Submarine Canyon, contained w i th in  the San Diego-La J o l l a  Ecological 



Reserve ASBS, account f o r  the major di f ferences between the  sandy sub- 

s t r a t e  1 i s t i n g s  o f  the two areas. 

The species, which by v i r t u e  of abundance o r  by frequency o f  occur- 

rence, dominate t h i s  area include the  burrowing anemone, Harenactis 

attenuata; sea pansy, Ren i l la  k o l l i k e r i ;  sea pen, Sty la tu la  elongata; 

DIopatra splendfdissima; oppossum shrimp, Acanthomysis costata; Epitonium 

tinctum; o l i v e  snai ls ,  O l i v e l l a  spp; sand s tar .  Astropecten spp; b r i t t l e  

s ta r ,  Amphiodia spp; sand do l l a r ,  Dendraster excentrlcus; speckled 

sanddab, Cftharichthys stigmaeus; and Ca l i fo rn ia  hal ibut, ParalichthY: 

ca l i forn icus.  Addi t ional ly ,  the  thornback Platyrh ino id is  t r l s e r i a t a ,  

shovelnose gu i t a r  f i sh ,  Rhinobatos productus, and the round s t ing  ray, 

Urolophus ha1 l e r i  , were found. 

During the series o f  dives made wi th in  the ASBS, both f o r  the 

survey and on previous dives, many species o f  f i s h  other than those 

included i n  Appendix I1 were observed. However, the l i s t i n g  i s  l im i t ed  

t o  those f l s h  which were known t o  be sandy substrate-oriented. 

I n t e r t i d a l  Biota 

The i n t e r t i d a l  areas o f  the San Diego Marfne L i fe  Refuge ASBS 

consist  o f  three substrate types: a gently s loping sandy beach; a 

ser ies o f  concrete p i e r  p i l i n g s ;  and a rocky ree f  system made up o f  

mudstone boulders, ledges, and a dike. The sandy i n t e r t i d a l  and sup- 

r a t i d a l  areas are res t r i c ted  t o  a handful o f  species (Appendix III), 

whereas t h e  rocky ree f  complex contalns a large d i ve rs i t y  o f  p lants and 

anjmals. The concrete p i e r  p i l i n g s  e x h i b i t  a l i m i t e d  rocky f l o r a  and 

fauna--al l  species found on t h e  p i l i n g s  were found on the rocky reef  

systems b u t  only a few o f  those found on the rocky reef were able t o  inha- 

b i t  the p i e r  p i l i n g s .  Appendix I V  contains a l i s t i n g  of those species 

found i n  the l a t t e r  two habi tats;  observations were made c h i e f l y  i n  the 

i n t e r t i d a l  zones. 

The p a r t  o f  La J o l l a  Shores beach tha t  1s contained w i th in  the 

ASBS, known l o c a l l y  as Scripps beach. i s  e n t i r e l y  open to  the  sea, but 

t he  presence of t he  La J o l l a  Submarine Canyon produces a fauna that  i s  



t yp ica l  f o r  a protected outer coast. The canyon serves t o  break the 

f u l l  force o f  the waves over the long, gradually s loping sandy shel f  

offshore; wave heights average less  than 1 t o  2 f ee t  (0.5 m) annually. 

The species 1 isted i n  Appendix 111 are few i n  number, although some o f  

these species are highly successful and abundant. The abundance leve ls  

vary considerably between s i tes  and times o f  observation. For example, 

counts o f  30,000 specimens per square meter have been reported f o r  the 

bloodworm, Euzonus mucronata, (McConnaughey and Fox, 1949) whereas t h i s  

survey noted densit ies no higher than 4,000 per square meter. The bean 

clam, Donax gouldi, was extremely rare dur ing t h i s  survey (only three 

1 i ve  ind iv iduals  were observed); Coe (1955) noted f luctuat ions f o r  t h i s  

species of 1 t o  20,000 specimens per square meter i n  a span o f  two 

months along the  same stretch of beach. 

The grunion, Leuresthes w, and shore birds are n o t  normally 

included i n  1 i s t ings  o f  i n t e r t i d a l  species by most invest igators.  They 

are presented here as they const i tu te  an in tegra l  par t  o f  the seashore 

1 i f e  i n  the i n t e r t i d a l  and supratidal areas o f  the ASBS. The grunion i s  

a migrant, entering the i n t e r t i d a l  zone only during i t s  swim t o  the 

sandy beach f o r  spawning. 

The number o f  species found on t h i s  sand i n t e r t i d a l  area i s  low. 

Any attempt t o  monitor o r  study b l o t a  o f  the  area should include a l l  

elements present, a1 though observations on the lower i n t e r t i d a l  species 

(Pismo clam. stultorum, spiney sand crab, Blepharipoda occidental i s ,  

and mole crab, Lepidopa myops, especially) may be somewhat d i f f i c u l t  t o  

obtain on a regular basis, due to  surf/surge and l im i t ed  v i s i b i l i t y .  

The shal low mudstone ledges, boulders, and a conspicuous d l  ke make up 

the rocky i n t e r t i d a l  substrate a t  the  northern end o f  the ASBS. The area 

supports a f l o r a  and fauna tha t  are ind icat ive of a semi-protected outer 

coast zone. I t  i s  l im i ted  i n  size, wi th a narrow s t re tch  o f  t idepools 

and ledges. Gross estimates of populations were applied t o  the higher 

i n t e r t i d a l  zones, and the resu l ts  given here should be interpreted 

r e l a t i v e l y  ra ther  than absolutely. The lowermost zones were not lnten- 

s ive ly  surveyed, but presence or absence was noted (Appendix IV). The 

estimates o f  abundance for  these organisms l i s t e d  fo r  t h e  lower zones 

are taken from the personal experiences and knowledge o f  the p r i nc ipa l  

invest igator.  



The f l o ra  i n  the i n t e r t i d a l  rocky substrate i s  dominated by red 

algae and surfgrass. Phyl lospadix. These are v i r t u a l l y  everywhere i n  

t he  intertidal zone. Other attached p lants  are also abundant or common 

i n  the various t i d a l  zones: yel low rock weed, Pelvet ia fas t ig ia ta ,  i s  

t he  most conspicuous form i n  t h e  high I n t e r t i d a l  zone, although another 

brown algae, probably Scytosiphon lomentaria, i s  more abundant i n  the 

upper margins o f  the  Pelvetia-zone. The tops o f  many boulders end ledges 

i n  the t idepools  conta in  a mat o f  cora l  l i n e  red algae, w i th  many speci- 

mens o f  Enteromorpha and Sargassum interspersed throughout the area. 

Sea l e t t uce ,  - Ulva, and Pachydictyon a r e  also very common throughout the 

lower and middle zones, as i s  the very  abundant su r f  grass. Sponge 

cushion. Codium, woody chain bladder, Cystoseira, Hatidrys. Eisenia, and 

Gel i d i  um were seen occasionally, but these were not common. 

The species observed and l i s t e d  f o r  the rocky i n t e r t i d a l  area are 

representat ive f o r  those given fo r  a semi-protected outer rocky coast. 

There a r e  not any unexpected species. although the densi t ies noted are 

no t  i n  pe r fec t  accord w i t h  pub1 ished 1 i t e ra tu re .  

The species important t o  the community dynamics o f  the area include: 

Enteromorpha, Pelvet ia,  and crustose and cora l l i ne  red a lga l  cover; the 

incidence o f  s o f t  red algae; Phyllospadix cover; Anthopleura spp. d l s t r i -  

butions; Phragmatopoma ca l l f o rn i ca  but  ldup; incldences o f  other poly-  

chaetous tube worms; notat ion o f  the various species o f  barnacles and 

l impets, l i t t o r i n e  o r  per iwink le  sna i l s  ( L i t t o r i n a  spp.), and the black 

turban sna i l ,  Tegula funebral fs;  and numbers, sizes, and movements of 

t he  C a l i f o r n i a  spiny lobster,  Panul i r u s  interruptus.  Fish that  should 
be included are tne wooly scul gin, C l  inococcus dnal i s ,  an0 rne opaleye, 

S i r e l l a  n igr icans.  

The p lants  and animals observed on the concrete p i e r  p i l i n g s  represent 

a g r e a t l y  abbreviated l i s t i n g  of the species noted f o r  the  rocky reef. 

The pr imary species noted on the  concrete p i e r  p i l i n g  were: bay mussel, 

My t i lus  edulus and the  Ca l i fo rn ia  mussel, M. cal i fornianus; Chthamalus 

spp. and Balanus spp., two genera o f  barnacles; gooseneck barnacles, 

M i t e l l a  spp. and P o l l  i c l pes  polymerus; L i t tordna planaxis and C. scutul ina.  

two species o f  1 i t t o r i n e  o r  per iwink le  snai 1s; several species o f  anemones, 

i n c l u d i n g  Anthopleura elegantissima and A. xanthogrammi ca; and sea 

l e t t u c e  and Eisenia, a t  the base o f  t h e  p i l i ngs .  



The i n t e r t i d a l  spedes most l i k e l y  t o  be i n f l uenced  by human use i n  

the San Diego Marine L i f e  Refuge ASBS i s  t h e  grunion, Leuresthes tenu is ,  

and several o f  the shore b i rds ;  however, storm and s p i l l a g e  r u n o f f s  may 

adversely a f f e c t  those elements t h a t  a r e  sedentary o r  only s l i g h t l y  

mobile. 

Landside Vegetat ion 

The l a n d  mass adjacent t o  t h e  San Diego Marine L i f e  Refuge ASBS i s  

s i t u a t e d  i n  t h e  m i d s t  o f  developed r e s i d e n t i a l  and i n s t i t u t i o n a l  areas 

so t h a t  the landside vegetat ion i s  p r i m a r i l y  in t roduced and non-nat ive 

o r  species t h a t  p r o l i f e r a t e  i n  d is turbed- land s i t e s .  Steepness o f  the  

c l i f f s  along the northern t h i r d  o f  the ASBS l i m i t s  the na t i ve  p l a n t s  t o  

an occasional i nd i v idua l  o f  the c l i f f  spurge, Euphorbia mlsera, and 

Frankenia pelmer i .  The most conspicuous and abundant p l a n t  a long  t h e  

c l i f f s  and above the  sea w a l l s  i s  t h e  i ce  p l a n t ,  Mesembryanthemurn spp. 

Unique Components 

Two species o f  f i s h  are inc luded as being unique i n  t h e i r  i n f l u e n c e  

on humans. These a r e  the grunion, Leuresthes tenuis,  and the C a l i f o r n f a  

ha1 i b u t .  Para1 ichthys ca l i f o rn i cus .  

The grunion i s  wel l  known throughout southern C a l i f o r n i a  f o r  i t s  

p e c u l i a r  spawning behavior. It i s  inc luded as a migrant  component of 

the  sandy i n t e r t i d a l  zone as the female, usua l ly  accompanied by  several 

males, swims completely ou t  o f  t h e  water t o  lay her eggs i n  t h e  mois t  

sand. She d i g s  w i t h  a wr igg l ing ,  t a i l - f i r s t  motion i n t o  the sand w i t h  

t h e  males wrapped about her,  deposits her  eggs, and t h e n  wr iggles back 

t o  t h e  sea. 

Walker (1952) gives an exce l l en t  review o f  t h e  l i f e  h i s t o r y  o f  t h e  

grunion. Although a great deal o f  in fo rmat ion  has been assessed on t h e  

aspects o f  spawning o f  the grunion, not much i s  y e t  known about the  

major p a r t  o f  i t s  2-3 year 1 i f e  span. Grunion apparent ly  do n o t  S t ray  

f a r  from the beach areas on which they  spawn. 



Human use o f  the  beaches and areas o f  the ASBS has appeared t o  

in f luence t h e  behavior o f  the grunion. The l i g h t i n g  o f  Kellogg Park i n  

the southern end o f  the ASBS, coupled w i t h  the shorel ine spo t l i gh ts  a t  

the base o f  t h e  Scripps p ie r ,  have served t o  concentrate much o f  the 

spawning runs o f  the grunion t o  t h a t  s t re t ch  o f  beach between these two 

l i g h t e d  areas. But even there, the  spawning runs are l im i ted ;  the 

completely darkened beaches nor th  o f  the ASBS, i n  t h a t  s t r e t c h  approp- 

r i a t e l y  c a l l e d  Black's, are now the  best areas t o  observe a la rge  run o f  

spawn1 ng grunion. 

The Cal t f o r n i a  ha1 ibu t ,  Para1 ichthys ca l i fo rn icus .  i s  a f a v o r i t e  

food f i s h  o f  many anglers and spearfishermen. The San Dlego Marine L i f e  

Refuge ASBS permits the tak ing  o f  f i s h  species, and the  sandy areas 

beneath the  Scripps p i e r  and the sandhock margins o f  t h e  Dike Rock- 

North Reef complex are considered excel lent  f o r  ha l i bu t .  Ha l i bu t  are 

general ly  found buried i n  sand o r  l y i n g  on top o f  the sand near rocks, 

seaweeds, and between rows o f  sand do l la rs ,  a t  vary ing depths from 

i n t e r t i d a l  areas t o  deep waters. They have been repor ted t o  72 pounds, 

although a 61.5 pound f i s h  i s  the la rges t  v e r i f i e d  record (Feder, Turner. 

and Limbaugh. 1974). This f i s h  i s  reported t o  have been about f i v e  f e e t  

long. 

The h a l i b u t  feeds on squid and small f ishes, i nc lud ing  other f l a t f i s h e s .  

They are known t o  frequent shallower depths during per iods o f  grunion 

runs. 



LAND AND WATER USE DESCRIPTIONS 

Marl ne Resource Harvesting 

The San Diego Marine L i f e  Refuge ASBS i s  designated as a reserve 

fo r  invertebrates and plants. Consequently, no harvesting o f  these 

organisms i s  permitted wi th in  the  ASBS. However, f i s h  species can be 

taken. Most o f  the waters i n  t he  ASBS are shallow and l i e  over sandy 

bottom; subsequently, f i sh ing  i s  r e s t r i c t e d  c h i e f l y  t o  shore f i sh ing ,  

although an occasional boat i s  seen i n  t he  l i m i t s  o f  t he  ASBS. The 

waters immediately adjacent t o  t h e  ASBS are f ished by spor t - f  ishermen, 

especially i n  the area of Scripps branch o f  La J o l l a  Canyon. 

Underwater photography, sight-seeing SCUBA and snorkel dlves, 

tidepool observations and projects, shorebird watching, grunion hunting, 

and the enjoyment o f  i n t e r t i d a l  and subt ldal  community dynamics have 

become a fascinat ing and in tegra l  par t  o f  the educat ion o f  many San 

Diego c i t i zens  and v i s i t o r s .  

Municipal and I n d u s t r i a l  A c t i v f t i e s  

The community o f  La Jo l la ,  p a r t  o f  the  C i ty  o f  San Diego, surrounds 

the en t i r e  shoreline o f  the San Diego Marine L i f e  Refuge ASBS. La J o l l a  

i s  p r imar i l y  a resident ia l  and reso r t  community, w i t h  a population o f  

30,000. Scripps I n s t i t u t i o n  of Oceanography, a research and graduate 

t r a in ing  center f o r  oceanographic studies, and the National Marine 

Fisheries Service, conducting research on tuna and r e l a t e d  studies,  are 

s i tuated immediately shoreward f n  the northern h a l f  o f  t he  ASBS. There 

are no manufacturing or i ndus t r i a l  concerns s i tuated anywhere c lose t o  

the ASBS. 



Governmental Designated Open Space 

The La J o l l a  Community Plan serves as the long-range p o l i c y  guide 

f o r  the  f u tu re  land use development o f  La Jo l la .  I t s  objectives and 

recommendations are i n  accord w i t h  the Ca l i fo rn ia  Coastal Plan. One o f  

t h e  object fves c a l l s  f o r  a l l  types o f  open space t o  be preserved wherever 

possible. The p lan  po in ts  out La Jo l la ls  reputation as an a t t r ac t i ve  

seaside res iden t i a l  community and notes that i t s  a t t r ac t i on  t o  tour is ts  

I s  l a r g e l y  due t o  i t s  f i n e  beaches, parks, and topographical features. 

These assets should be emphasized for  the  benef l t  o f  cornmunlty residents 

and v i s i t o r s .  Implementation o f  th ts  ob ject ive i s  general ly proposed 

through maintenance o f  La Jo l l a ' s  re la t ionship t o  the sea, through 

p ro tec t i on  and improvement o f  ex is t ing  physical and visual access t o  the 

shore1 ine and ocean. The plan c a l l s  f o r  a l l  forms o f  open space t o  be 

preserved--beaches, parks, c l i f f s ,  scenic vlstas, tldepools, coastal 

waters, and canyons. Although the La Jo l l a  Community Plan l i s t s  27 

s p e c i f l c  recomendations f o r  the Open Space and Recreation Element, only 

t h e  fo l low ing  are spec i f i ca l l y  per t inen t  t o  t h i s  discussion o f  the ASBS 

( l i s t e d  i n  same numerical designation as i n  La J o l l a  Community Plan): 

"1. The C i t y ' s  beach and park land along the shorel ine should 
be expanded wherever possible. 

2. Construction, grading, o r  improvements of any sor t ,  
except those mentioned i n  t h i s  Plan, should be discouraged a t  beach 
areas. Public access to  the  shoreline should be increased (or 
improved) wherever possible. . . 

3. No addi t ional  parking f a c i l i t i e s  should be provided 
adjacent t o  beach areas.. . I f  addit ional beach u t i l i z a t i o n  i s  con- 
s idered necessary, a l te rna t i ve  means o f  t ransportat ion must be 
explored. 

4. New developments should not prevent o r  unduly r e s t r i c t  
access t o  beaches o r  other recreational areas. 

5. A connected system of shoreline walkways should be developed 
t o  extend from La J o l l a  Shores Beach t o  Hermosa Terrace Park. 

6. All beach lands i n  the publ ic  domain should be dedicated 
o r  otherwise l e g a l l y  reserved as park area t o  assure fu tu re  publ ic 
usage. 



8. . . .Concessions and other  forms o f  commercl a1 a c t i v i t y  
should not be permitted on any beaches o r  i n  any parks.. . 

16. The ocean and submerged lands w i th in  the j u r i s d i c t i o n a l  
l i m i t s  of San Diego should be preserved i n  t h e i r  na tu ra l  s ta te .  
Plant and marine l i f e  i n  t idepools and of fshore waters should be 
protected from environmental degradation. 

23. C r i t e r i a  for  the select ion o f  scenic v i s t a s  should be 
formulated and u t i l i zed .  Outstanding scenic v i s tas  should be 
preserved. These should include. . . c) Coast Walk.. ." 
Although t h e  La J o l l a  Community Plan l i s t s  25 parks, only t h e  La 

J o l l a  Underwater Park (o f  which the ASBS i s  a part) ,  E l len  Scripps Cove 

Park, and Kellogg Park are adjacent t o  the ASBS. The La J o l l a  Under- 

water Park has been described above already. Both E l len  Scripps Cove 

and Kellogg Park are improved shorel ine parks. E l len  Scripps Cove has a 

rocky shore, although the Cove i t s e l f  i s  a pocket sand beach. Kel logg 

Park i s  adjacent t o  the sandy La J o l l a  Shores beach. 

Recreational Uses 

A va r ie ty  o f  recreational a c t i v i t i e s  occur w i t h i n  t h e  San Diego 

Marine L i f e  Refuge ASBS and i t s  immediate v i c i n i t y .  These inc lude 

swimming, sunbathing, bodysurfing, surfboarding, snorkel and SCUBA 

div ing,  sport f i sh ing  (adjacent waters), yacht ing and boat ing,  w i l d l i f e  

observation (already discussed under marine resource harvesting), p i c -  

nicking, jogging, vol leybal l ,  so f tba l l ,  baseball, f o o t b a l l ,  and f r i s b e e  

throwing. 

Swimming occurs p r imar i l y  i n  the  E l len  Scripps Cove area, where 

hardy swimmers swim long distances a l l  year-round, as w e l l  as La J o l l a  

Shores, and Scripps beaches. 

Sunbathers f lock t o  these beaches, especial ly durf ng warm, sunny 

days. The beach attendance estimates, furnished by the San Dlego C i t y  

Lifeguard Service, are given i n  Table 5. 

The commercial sport f ishing f l e e t  f ishes the areas immediately 

adjacent t o  the San Diego Marine L i f e  Refuge. Each boat makes two t r i p s  

d a i l y  from Mission Bay, and the  number o f  boats var ies between 4 and 10 

dai ly .  This nearshore summer f l sh i  ng i s  prirnari l y  f o r  barracuda, Sphyraena 



TABLE 5. ATENDANCE ESTIMATES FOR LA JOLLA BEACHES FROM SAN DIEGO CITY 
LIFEGUARD SERVtCE RECORDS. 

Beach 
Date La J o l l a  Shores E l l e n  Scr ipps Cove 

1972 1,760,200 296,425 
1973 1,320,943 207,617 
1974 1,165,692 221,620 
1975 1,482,262 320,659 
1976 1,939,096 462,415 
1977: 1,673,290 (10 months) 308,710 (10  months) 

Jan 64,400 21,965 
Feb 111,900 23,773 
Mar 44,550 17,000 
APr 128,700 25,050 
Hay 116,195 30,345 
Jun 204,720 23,850 
Ju 1 446,950 53,100 
Aug 293,400 52,102 
S ~ P  187,100 
Oc t 

42,750 
175,375 12,775 



arqentea, bonito, - Sarda ch i l i ens is ,  ke lp  or ca l i co  bass, Paralabrax 

clathratus, cabezon Scorpaenichthys marmoratus, sculpt n, Scorpaena gu t ta ta ,  

mackerel, Scomber japonicus, and ye l lowta i l ,  Ser io la  dorsal i s .  The 

winter f i sh ing  i s  pr imar i ly  f o r  rockfish. Sebastes spp., and assorted 

bottom fishes. Interviews with the two leading spo r t f  i sh ing  companies 

tha t  regular ly send the i r  boats t o  La Jo l l a  ind icate t h a t  a l l  skippers 

are aware o f  the protected status o f  the  San Diego Martne L l f e  Refuge 

f o r  invertebrates and plants, b u t  that  tak ing  o f  f i s h  i n  these waters i s  

permitted. However, they consider the waters o f  the  ASBS t o  be too 

shallow and unproductive f o r  t h e i r  comcnercial operations. The prox imi ty  

o f  f i sh ing  t o  the ASBS i s  dependent on the  skipper, t h e  weather, and t h e  

qua1 i t y  o f  f ish ing i n  Scripps Canyon. 

The Cal i forn ia  gray whale, Eschrichtius gl bbosus , t rave l s  f a i r l y  

close t o  shore on i t s  southward migration from the Ber lng Sea t o  the  

bays and lagoons o f  Baja Cal i fornia.  This migration has become a great 

publ ic  at t ract ion,  coming wi th in  a few hundred meters o f  shore a t  ce r ta in  

spots. There are whale-watching boats, carry ing more than  50 passengers, 

tha t  da i ly  p l y  the waters o f f  La Jo l la  during January and February, as 

we1 1 as numerous small boats tha t  in tercept  and Pol low t h e  whales. 

Sc ien t i f i c  Study Uses 

The ASBS has been, and continues t o  be,a study s i t e  t o r  a wide 

var ie ty  o f  s c i e n t i f i c  investigations. The proximity o f  Scripps I n s t i t u -  

t i o n  o f  Oceanography, which celebrated the 75th anniversary Of i t s  

founding i n  1978, has greatly promoted the  use o f  the surrounding waters, 

including the  ASBS, f o r  sc ien t i f i c  studies. Many geological, chemical, 

physical oceanographic, and b io log ica l  studies have been conducted 

e i ther  wholly o r  i n  par t  wi th in the  San Diego Marine L i f e  Refuge o r  i t s  

immediate environs. The fol lowing l i s t  i s  representative o f  t he  recent 

studies completed t o  date; l i s t i n g  i s  chronological. 

B.H. McConnaughey and D.L. Fox, 1949. Anatomy and ecological  

aspects of the  bloodworm, Euzonus mucronata. Study s i t e  La J o l l a  Shores 

beach. 



J.C. McGowan, 1954. Sexual behavior and spawning o f  the squid, 

Lo l iqo  opalescence. Observations a t  t h e  head o f  La J o l l a  branch o f  the 

La J o l l a  Submarine Canyon. 

W.R. Coe, 1955. Ecological studies of the bean clam, Donax gouldi.  

La J o l l a  Shores beach. 

C. Limbaugh, 1964. T.A. Clarke, 1971. L i f e  h is to ry  aspects o f  the 

gar1 ba ld i  , Hypsypops rubicunda. 

R.W. Holmer, P.M. Will iams, and R . W .  Eppley, 1967. Study o f  red 

t i d e s  o f  1964-66 i n  La J o l  l a  Bay. 

E.W. Fager, 1968. The composition and dynamics o f  a shallow subt lda l  

sand bottom epifaunal community. Study s i tes i n  the v i c i n i t y  o f  Scripps 

p ie r .  

C. L. Hubbs, A. L. Ke l ly ,  and C. Llmbaugh, 1970. Feeding preferences 

o f  the Brandt' s coromorant, Phalacrocorax penic i  1 la tus.  Nesting and 

roos t ing  s i t e s  above La J o l  l a  Caves. 

A.C. Hart l ine,  1972. Invest igat ions in to  the ecology o f  the subt ida l  

acorn barnacle, Balanus pac i f icus,  using the Zostera bed along La J o l l a  

Canyon as one o f  the  study sites. 

T.J. Chow, H.G. Snyder, and C.B. Snyder, 1976. Mussels as an 

i nd i ca to r  o f  lead po l l u t i on .  Specimens from Scripps p ier .  

M.S. Olsson, T.D. Finnigan, S.R. Glass, A. Milgrom, R .  Kaufmann, 

R.A. Arkin,  G. Rankin, and V. Paul, 1977-78. Studles on populat ion 

dynamics and migrat ion o f  the Cal i forn ia  spiny lobster Panulirus 

i nterruptus.  

E.D. Goldberg, V.T. Bowen, J.W. Farrington, G. Harvey, J.H. Mart in,  

P.L. Parker, R.W.  Risebrough, W. Robertson, E. Schneider, and E. Gamble, 

1978. Concentrations o f  Ag i n  t h e  t issues of Myti lus. 

M.S. Olsson and G. Newston, 1979. Population studies o f  t he  red 

urchin,  Strongylocentrotus franciscanus. 

The ASBS and the adjacent San Diego-La J o l l a  Ecological Reserve 

ASBS are t he  s i t e s  f o r  considerable s c i e n t i f i c  projects o f  note. The 

character o f  the b io log i ca l  studies i n  th is  area has changed conside- 

r a b l y  w i t h  the establishment o f  the Ecological Reserve i n  1972. 

m, natura l  populat ion invest igat ions have replaced the co l l ec t i on -  

oriented, laboratory-based stud1 es of t h e  past. SCUBA d iv ing  has pro- 

v ided the  means o f  conducting these studies e f f ec t i ve l y  i n  both ASBS. 



Transportation Corridors 

Shipping lanes are considerably removed offshore from t h e  ASBS, and 

the primary surface water t r a f f i c  i s  conflned t o  sai lboats and an occaf- 

ional powerboat. Since the waters of the ASBS are shallow, t h e  boatlng 

t r a f f i c  ra re ly  invades the actual ASBS. 



ACTUAL OR POTENTIAL POLLUTION THREATS 

Point Sources 

There are no indus t r ia l  or municipal wastes t h a t  are deposlted i n  

the  ocean w i t h i n  a ml le of the ASBS. The closest wastewater treatment 

p lan ts  are t he  Metro plant a t  Point  Loma and the San E l i j o  Treatment 

Plant. These are located a t  s t ra igh t - l i ne  distances o f  12.7 and 9.2 

mi les,  respectively, from t h e  nearest border o f  t h e  San Diego Marine 

L i fe  Refuge ASBS. The nearest s o l i d  waste disposal s i t e  i s  located a t  

Miramar, a distance o f  s l i g h t l y  more than 6.5 miles. There are no 

thermal e f f l u e n t  discharges anywhere near the  ASBS. 

Closure o f  the waters w i t h i n  t he  ASBS has p a r a l l e l e d  heavy r a i n f a l l  

and associated f looding, which, when combined w i t h  sewage l i n e  breaks, 

have resul ted i n  contamination o f  much o f  the l o c a l  nearshore waters. 

Although the La J o l l a  Shores area has been subjected t o  closures w i t h i n  

t h f s  period, each closure was fo r  less than two f u l l  days; i n  each o f  

the 3 t o  5 cases, t h i s  beach was the f i r s t  one given clearance i n  t h e  

San Diego area. 

Nonpoi n t  Sources 

A repor t  on the trace metal concentrations i n  the Ca l i f o rn ia  mussel, 

M y t i l  us cal i forn ianus,  noted high concentrations o f  lead (Pb) and s i l v e r  (Ag) 

i n  specimens co l lec ted i n  the  ASBS or i n  adjacent waters. The repor t  

does n o t  c r e d i t  these elevated concentrations t o  any spec i f i c  source; 

however, speculation that the Point  Loma municipal discharge i s  t h e  

contaminating source 1s offered, although concession i s  y ie lded f o r  

other po in t  o r  nonpoint source discharges con t r ibu t ing  t o  these observed 

mussel t issue enhancements (Stephenson, Martln, Lange, Flegal , and 

Mar t in  , 1979). 



SPECIAL WATER QUALITY REQUIREMENTS 

The present leve l  o f  water q u a l i t y  w i t h i n  t he  San Dlego Marine L f f e  

Refuge ASBS i s  of s u f f i c i e n t  qua l i t y  to  enable the  unique components t o  

t h r i ve  as expected. Grunion, Leuresthes tenuls, and Ca l i fo rn ia  ha1 ibut ,  

Para1 ichthys cal i fornicus,  occur i n  substantial numbers throughout t he  

A S K ;  hence, the q u a l i t y  o f  water I s  conduelve. o r  a t  l e a s t  non-inhib- 

atory, f o r  t h e  growth and maintenance o f  these organjsms. 
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APPENDIX 1 WEATHER DATA COMPILED PROM DAILY OBSERVATIONS TAKEN AT TBE END OF TBE PIER AT 
SCRIPPS INSTITUTION OF O C E A N O W H P  FRaM 1974 THROUGH WCA, 1978. TBE FIGURES 
CITED ARE THE MONTEKY MEDIAN. WITH THE MONTIiLY RANGE OF VALUES I N  PARENTHESES, 
EXCEPT FOR RAINPALL (CUMULATIVE FOR EACH M O N ~ )  

- - -  - 

Wind Air Svell l a t i v e  
Air Temp. Direc- Speed V i s i -  D i r e c -  Rain- 

i n  OC t ion i n  Sea b i l i t y  t i on  Period lleight f a l l  
Date Max Hin in O Knots Weathera stateb i n  M i .  i n  O in Sec. in Ft. i n  In. 

1974 
Jan 13.9 10.1 280 0 00,01,02, 1 7 290 9 2 3.13 

(12.8- (6.1- (100- (0-22) 42.43.45, (1-4) (0-9) (250- (4-14) (1-5) 
17.5) 18.8) 350) 49.80 290) 

Feb 14.7 9.2 158 0.1 00,01,02 1 7 290 8 2 0.00 
(12.8) (6.7- (010- (0-10) 10.41.43. (0-2) (5-8) (265- (4-12) (0-5) 

45 295) 

Mar 14.4 10.6 290 0 01,02,03, 1 7 290 9 2 1.93 
U2.8- C6.7- (160- (0-20) 21,43,45, (14) (0-8) (270- (5-13) (1-8) 
17.3) 12.8) 360) 49.62.80 305) 

Apr 15.7 11.7. 210 0 01,02,03 1 7 290 8.5 2 0.01 
(14.2- (9.0- (090- (0-12) 10.43.45, (1-2) (1-9) (250- (4-12) (1-4) 
19.2) 14.4) 290) 47 290) 



APPENDIX 1 WEATHER DATA COMPILED FROM DULY OBSERVATIONS TAKEN AT TtlE END OF TBE PIER AT 
(cont.) SCRIPPS INSTITUTION OF OCEANOGRAPHY FROM 1974 THROUGH MARCB. 1978. TEE FIGURES 

CITED ARE THE MONTHLY MEDIAN, WITH THE MONTHLY RANGE OF VALUES IN PARENTHESES, 
EXCEPT FOR RAINFALL (CUMITLATIVE FOR EACH MONTH) 

Wind 
Air zemp. Direc- Speed 

in.  C t ion i n  
Date Max Min i n 0  b a t e  Weal 

1974 
Aug 20.0 17.2 295 2 00,01,02, 

(19.4- 15.6- (140- (0-7) 42,43,45. 
28.6) 19.7) 360) 47,49 

Sep 20.4 17.2 285 0.8 00,02,41 
(18.7- (14.7- (010- (0-10) 42.44.45. 
22.8) 19.4) 355) 46 

Oct 18.8 15.0 265 0.5 00.01,02, 
(16.9- (9.4- (160- (0-12) 03.42.43, 
25.6) 17.6) 360) 44,45 

Nov 17.4 12.2 205 0 01.02.03, 
U5.0- (6.1- (100- (0-5) 40,42.43 
25.3) 17.8) 290) 

D e c  16.0 8.9 308 1 01.02,03, 
(15.3- (2.8- (020- (0-13) 21,40,43, 
20.0) 12.8) 360) 44,47,62 

1975 
Jan 14.4 8.1 220 2 01,02,10, 

(12.2- (6.1- UOO- (0-15) 42,45.49 
21.1) 13.1) 360) 

Ah! Swell l a t i v e  
i s -  D i r e c -  Rain- 

Sea b i l i t y  t ion  Period Height f a l l  
stateb ia M. in in  ~ e c ,  i n  ~ t .  in ~ n .  



APPENDIX 1 WEATHER DATA COMPILED FROM DAILY OBSERVATIIXS TAKEN AT TKE END OF THE PIER AT 
(cont.) SCRIPPS INSTITUTION OF OCEANOGRAPHY FROM 1974 THROUGH MARCR, 1978. THE FIGURES 

CITED ARE THE M0NTHL.Y MEDIAN, WITH THE MONTMY RANGE OF VALUES I N  PARENTHESES, 
EXCEFT FOR RAINFALL (CUMULATIVE FOR EACH MONTH) 

Wind Air Swell l a t i v e  
Air Temp. Dlrec- Speed V i s i -  Dllec- Rain- 
i n  OC t ion i n  Sea b i l i t y  t ion  Period Height f a l l  

D a t e  Max Min in O Knots Weathera s t a t eb  in Mi.  -in O in Sec. in Ft. i n  In. 

Apr 14.4 9.1 260 2.5 01,02,03, 1 7 280 7 2 3.98 
(11.9- (6.6- (100- (0-15) 20,29,43, (1-3) (4-9) (245- (4-15) (0.5- 
16.7) 13.1) 360) 63 295) 6 

May 15.6 11.3 280 1 01,02,03, 1 6 280 7 1.5 0.25 
3 3  (9.2- C130- (0-18) 20,40,43, (0-3) (0-7) (250- (5-12) (0.5- 
17.2) 13.3) 360) 45,47 295) 4) 

J u l  18.9 16.1 260 1 01,02.03 1 . 6  270 7 1.5 0.00 
(16.1- (11.1- (010- (0-7) 42,43,44, (1-3) (3-8) (255- (5-10) (0-4) 
22.2) 18.3) 340) 45,47 300) 

Aug 19.2 16.7 290 1 01,02,40, 1 5 280 8 1 0.00 
(17.2- (12.2- (005- (0-5) 42,43,44, (1-2) (1-8) (250- (6-12) (0.5- 
21.1) 17.8) 355) 45 290) 3). 

Sep 20.1 16.4 293 0.1 01,02,44, 1 5.5 280 6 1 0.01 
(18.3- (12.2- (200- (0-3) 45,50,51 (1-2) (1-8) (250- (5-12) (0.5- 
30.6) 20.6) 320) 300) 3) 



APPEaDIX 1 WEATHER DATA COMPILED FROH DAILY OBSERVATIONS TAKEN AT TEE EUD OF TEE PIER AT 
(cant.) SCRIPPS INSTITUTION OF OCEANOGRAPHY FRM 1974 TAROUGE MARCB, 1978. TfIE FIGURES 

CITED ARE TEE MONTALY MEDIAN, WITE THE MONTRLY RANGE OF VALUES I N  PARENTRESES, 
EXCEPT FOR RAINFALL (CLIMULATIVE FOR EACEI MONTH) 

Wind 
Air Temp. Direc- Speed 

Curnu- 
Air Swell l a t i v e  

V i s i -  Direc- Rain- 
in u~ - t i on  in Sea b i l i t y  t ion  Period Height fall 

Date Max Min in O Knots weathera s ta teb  in Mi. in O in Sec. in Ft. in In. 

1975 
O c t  18.9 13.9 298 0.5 01,02,03, 2 7 280 7 1.5 0.22 

(17.2- (11.7- (030- (0-11) 42,44,45, (0-3) (0-9) (260- (4-10) (1-4) 
22.2) 16.7) 350) 60 310) 

Nov 17.1 11.1 255 0.3 01,02,10, 2 7 280 7 2 ' 0.91 
(12.2- (6.7- (040- (0-17) 42.45 (0-3) (0-9) (270- (4-13) (1-5) 
25.6) 15.0) 350) 300) 

Dee 14.4 8.9 255 0.1 01,02,03. 1 6 290 8 1 0.56 
U2.8- (6.1- (020- (0-14) 28.40.42, (0-4) (3-9) (260- (5-16) (0.5- 
21.1) 12.8) 340) 44 320) 6) 

1976 
Jan 16.1 8.9 205 0 01,02,03, 1 7 280 8 1.5 0.00 

(13.1- (5.0- (40- (0-12) 44 (1-2) (4-9) (270- (6-15) (1-3) 
26.9) 15.0) 360) 300) 

Feb 15.6 10.6 170 0.5 01,02,03. 1 7 270 7 1.5 3.80 
(13.9- (8.2- (60- (0-25) 21.25.28, (1-3) (1-9) (240- (4-13) (1-5) 
23.3) 13.6) 330) 42.44.45, 310) 

52.63 

Mar 15.8 10.0 265 0.5 01,02,03, 2 7 280 7 2 0.65 
(12.8- (5.8- (100- (0-22) 25,40,50, ( 1 4 )  (2-9) (250- (4-14) (0.5- 
19.4) 13.3) 340) 62 300) 8) 



APPENDIX 1 kTEATlER DATA COWILED FROM DAILY OBSERVATIONS TAKEN AT ZILE END OF TEE PIER AT 
(cont .) SCRIPPS INSTITUTION OF OCEANOGRAPHY FROM 1974 THROUGR MARCH, 1978. TEE FIGURES 

CITED ARE TAE MONTHLY WDIAN, WITH THE UONTElLY RANGE OF VALUES I N  PARENTHESES. 
EXCEPr FOR RAINFALL (CUMULATIVE FOR EACH MONTH) 

Wind 
A i r  Temp. Direc- Speed 

Air Swell l a t i v e  
V i e i -  Direc- Rain- 

FR OC - ti? in Sea b i l i t y  t ion  Period Xieight f a l l  
k te  Max Win In Knots W e a t h e r a  S t a t e  in Mi. in O in Sec. in Ft. i n  In. 

1976 
Apr 15.6 10.9 270 1 01,02,03, 2 7 280 7 2 0.78 

(12.8- (6.0- (60- <0-20) 45,50,60 ( 1 4 )  (5-9) (260- (3-11) (0.5- 
19.2) 13.71 320) 310) 7) 

I 
a 
c May 17.2 1 3 ~ 9  260 3 01,02.03. 2 7 2 80 6 2 0.00 
I (15.6- (11.7- (150- (0-12) 42,43,45, (1-4) (2-8) (240- (3-10) (1-7) 

18.6) 15.6) 330) 47 300) 

Aug 21.1 16.9-  270 3 01,02,25, 2 7 280 6 2 0.08 
(20.0- (15.0- (020- (0-10) 40,42,44, 1 3  . (1-8) (260- (3-10) (1-51 
23.9) 19.2) 330) 45 300) 

Oct 21.7 16.8 230 1 01,02,03, 2 7 280 8 1 0.29 
(20.0- (13.9- ( 0 0  (0-10) 17,21,40, (1-2) (3-9) (240- (4-11) (1-3) 
27.8) 18.4) 350) 42,45 300) 



APPENDIX 1 W~ATBER DATA COMPILED FROM DAILY OBSERVATIONS TAKW AT TKE END OF TBE PIER AT 
(cont . ) SCRZPPS INSTITUTION OF OCEANOGRAPHY FROM 1974 TFIROUGII lIARCB, 1978. TBE FIGURES 

CITED ARE TILE MONTHLY MEDIAN, WITH THE MONTHLY RANGE OF VALUES IN PARENmSES. 
PXCEPT FOR RAINFALL (CLMLILATIVE FOR EACH MONTE!) 

Wind Air Swell l a t i v e  
Air ijerup. Direc- Speed Visi- Mrec- Rain- 

i n  C t ion i n  Sea b i l i t y  t i on  Period Height f a l l  

Date Hax Min in Knots weathera stateb i n  M i .  in O in Sec. in  Ft. in In. 

1976 
Nov 20.0 13.9 250 1 01,02,18, 1 8 280 8.5 1 0.56 

(17.2- (6.1- (015- (0-15) 20,25,28, (0-3) (4-9) (270- (5-13) (0.5- 
28.9) 17.8) 350) 42.45 310) 4) 

Dec 18.9 11.4 1 2 0  0.5 01,02,03, 1 8 2 80 8 1.5 0.00 
(15.9- (8.3- (030- (0-12) 25 (1-3) (6-9) (265- (6-14) (1-7) 
25.7) 13.9) 340) 300) 

1977 
Jan 17.2 10.6 155 2 01,02,03, 1 7 2 80 8 2 1.33 

(15.0- (8.1- (010- (0-13) 21 (1-3) (6-9) (260- (5-15) (1-5) 
29.7) 15.3) 350) 300) 

Mar 15.6 9.4 268 3 00,01,02, 2 7 285 7 2 0.33 

(12.8- (6.5- (020- (0-30) 03,47,50 (0-4) (3-9) (260- (4-10) (0-5) 
19.4) 12.8) 320) 300) 



APPENDIX 1 WEATHER DATA COMPILED FROM DAILY OBSERVATIONS TAKEN AT THE END OF TRE PIER AT 
(coat.) SCRIPPS INSTITUTION OF OCEANOGRAPHY FROM 1974 -UGH MARCH, 1978. TElE FIGURES 

CITED ARE THE MONTHLY MEDIAN, WITH TRE MONTELY RANGE OF VALUES I N  PARENTtEESES. 
EXCEPT FOR RAINFALL (CLTMITLATIYE FOR EACH IIONTH) 

Wind Air Swell l a t i v e  
Air Temp. D i r e c -  Speed V i s i -  Direc- Rain- 
in OC t i o n  in Sea . b i l i t y  t i o n  Per iod  Height f a l l  

Date Max M i n  ino Knots weathera s t a t e b  In Hi. in O in Sec. in Ft. in In. 

I 
P 
w Jul 19.4 16.7 275 5 00.01.02, 2 6 275 6 1 0.00 
I 
- (17.8- U4.4- (150- (0-10) 03,40,42, (1-3) (0-7) (210- (4-11) (1-3) 

22.8) 20.6) 360) 44,45. 340) 

Aug 21.1 18.3 280 4 01,02,20, 1 6 270 7 1 1.83 
(20.0- (17.2- (120- (0-12) 44.45,52 (0-3) (2-8) (200- (3-30) (0.5- 
22.8) 20.6) 355) 300) 3) 

Sep 21.1 17.8 302 6 00,01,02, 2 7 275 5.5 1.5 0.00 
(20.0- (15.0- (010- (0-12) 43,44,45, (0-3) (1-9) (210- (3-9) (0.5- 
23.9) 19.4) 355) 46 3 15) 10) 

O c t  20.0 16.1 270 4 01.02,03, 2 6 270 6 a 0.39 
(18.9- C14.4- (080- (0- 21,42,43, (1-4) (2-8) (225- (2.5- (1-7) 
23.3) 17.8) 357) 8.5) 44,45,50 315) 13) 

Dec 17.8 13.9 240 3.5 01,02,03, 2 6 270 7.5 2 2.73 
(16.7- (9.4- (0- (0- 40,42,44, (0-3) (1-9) (210- (5-10) (0-7) 
22.2) 16.7) 360) 18) 45.61.81 310) 



APPENDIX 1 WEATHER DATA CONPILED FROn DAILY OBSERVATIONS TAKEN AT TKE END OF THE PIER AT 
(cont. ) SCRIPPS INSTITUTION OF OCEANOGRAPHY FROM 1974 THROUGH NARCXI, 1978. THE FIGURES 

CITED ARE TKE MONTHLY MEDIAN, WITH THE MONTHLY RANGE OF VALUES I N  PARENTHESES, 
EXCEPT FOR FL4INFAL.L (CUMULATIVE F I R  EACH MONTE) 

cumu- 
Wind Air Swell l a t i v e  

Air  Temp. Direc- Speed V i s i -  Direc- Rain- 
in OC t i o n  in Sea b i l i t y  t i o n  Period Eeight f a l l  

Date Max M i n  in O Knots weathera stateb i n  Hi. in O in Sec. in Ft. in In. 

1978 
Jan 17.2 12.2 160 4 01,02,03, 2 7 270 8 3 7.29 

(15.6- C7.2- (045- (0-15) 20,21.45 (1-4) (5-9) (225- (3.8- (1-8) 
18.9) 14.4) 330) 300) 15) 

Feb 16.9 11.1 270 2 01,02,03, 2 7 270 8 2 2.20 
(14.4- (8.3- (090- (0-40) 21,42,50, (1-4) 0-9)  (225- (3-15) (1-8) 
21.1) 16.1) 357) 81 290) 

Mar 17.8 13.6 200 4 00,01.02. 2 7 270 8 3 4.22 
C16.1) (10.0- (090- (0-30) 03.21,42, (1-4) (1-9) (200- (4.3- (1-6) 
28.3) 17.8) 300) 50.53.58, 300) . -- 15 1 

aweather is l i s t e d  in accord wi th  t h e  following d e s c r i p t i v e  code given by World 
Meteorological Organization Code 4677: 

Cloud development n o t  observed o r  n o t  obserpable 
Clouds genera l ly  d i s so lv ing  o r  becoming less developed 
S t a t e  of sky on the whole unchanged 
Clouds genera l ly  forming o r  developing 
Mist 
Thunderstorm, bu t  no p r e c i p i t a t i o n  a t  t h e  s t a t i o n  
Squalls  
D r i z z l e  (not f reezing) ,  no t  f a l l i n g  as shover(s) 
Rain (not f reezing) ,  not  f a l l i n g  as shower(s) 
Shover(s) of rain 

~ ~ 

Fog 
Thunderstorm ( w i t h  o r  without  p r e c i p i t a t i o n )  



APPENDIX 1 WEATHER DATA COMPILED FROM DAILY OBSERVATIONS TAKEN AT !CHE END OF THE PIER AT 
(cant.) SCRIFPS INSTITUTION OF OCEANOGRAPHY FROM 1974 THROUGK UARCR, 1978. THE FIGLXS 

CITED ARE THE MONTHLY MEDIAN, WITH THE MONTHLY RANGE OF VALUES I N  PARENTHESES, 
EXCEPT FOR RAINFALL (CUMULATIVE FOR EACH MONTH) 

- 

Fog a t  a dis tance but not  a t  the s t a t i o n  
Fog in patches 
Fog, sky visible,  thinning during preceding hour 
Fog, sky inv is ib le ,  thinning during preceding hour 
Fog, sky v i s i b l e ,  no change during preceding hour 
Fog, sky inv is ib le ,  no chance durlng preceding hour 
Fog, sky v i s i b l e ,  thickening d u r h g  preceding hour 
Fog, sky inv is ib le ,  thickening during preceding hour 
Fog, depositing rime. sky i nv i s ib l e  
S l igh t  d r i zz l e ,  not  freezing, intermit tent  
S l igh t  d r izz le ,  no t  freezing, continuous 
Moderate d r i zz l e ,  not freezing, intermit tent  
Moderate dr izz le .  not freezing. continuous 
Drizzle and ra in ,  s l i g h t  
S l igh t  rain. not freezing, intermit tent  
Sl ight  rain. not  freezing, continuous 
Moderate rain, not  freezing, intermit tent  
Hoderate rain, not  freezing, continuous 
Rain shower (8) , s l i g h t  
Rain shover(s), moderate o r  heavy 
Slight  r a in  a t  time of observation, thuuderstorm during preceding hour but not a t  

time of observation 

b ~ e a  s t a t e  given in accord with code established by World Meteorological Organization 
Code 75: 

0 Calm-glassy, height of wind vaves 0 f e e t  
1 Calm--rippled, height of wind waves 0-113 f e e t  
2 Smooth-wavelets, height of wind wave8 1/3 t o  1-213 f e e t  
3 S l igh t ,  height of wind waves 1-213 t o  4 f e e t  
4 Moderate, height of vind vaves 4-8 f e e t  



APPENDIX 1 1 .  ORGANISMS OCCURRING ON SUBTIDAL SANDY SUBSTRATES WITHIN THE SAN DIEGO MARINE LIFE 
REFUGE ASBS. Numbers g iven a re  i n  i n d i v i d u a l s  per  square meter. 

Th ls  survey Faqer (1968) 
ATTACHED PLANTS None observed None observed 

AN l MALS 
PORl  FERA (sponges) None observed None observed 

COELENTERATA 
Harenact is at tenuata,  burrowing anemone 0-0.24 6.48 
R e n i l l a  k o l l i k e r i ,  sea pansy 0-0.43 1.68 
S t y l a t u l a  elongata, sea pen 0.20-0.48 ---- 
Zaolutus ac t i us ,  anemone None observed 1.76 
Obel ia dichotorna, hyd ro id  0-0.12 ---- 

ANNELIDA/Polychaeta 
D iopat ra  splendidissima, parchment tube wrm 0.24-1.00 ---- 
Owenia fus i formis,  tube w r m  0-0.04 0.04 

ARTHROPODA/Malacostraca 
Ancinus spp., isopod None observed Inf requent  ( less  than 0.04) 
Blepharipoda occ iden ta l i s ,  sp iny sand crab 0-0.08 l n f  requent 
Cancer g r a c i l i s ,  cancer crab 0-0.04 l n f  requent 
Crangon nigromaculata, b l a c k  spo t ted  shrirnp None observed In f requent  
I soc l~e les  p i l osus ,  moon s n a i l  he rm i t  crab None observed 0.26 
Heterocrypta occ identa l  i s ,  elbow crab None observed Inf requent  
Lepidopa e, mole crab 0-0.04 In f requent  
Acanthomysis cos ta ta ,  mysid shrimp Dense hordes seen ---- 

hover ing 1-2 meters 
o f f  the  bottom 

Portunus x a n t u s i i ,  swimning crab 0-0.12 In f requent  
Puge t t i a  products, nor thern  k e l p  crab One i n d i v i d u a l  seen ---- 
P y r m a i a  tubercu la ta ,  sp ider  crab None observed In f requent  

HOLLUSCA/Scaphopoda 
Dental i u m  spp.. t o o t h  she1 1 -- 



APPENDIX I I .  ORGANISMS OCCURRING ON SUBTIDAL SANDY SUBSTRATES WITHIN THE SAN DIEGO MARINE LIFE 
(cont . ) REFUGE ASBS. Numbers g iven are i n  i n d i v i d u a l s  per square meter. 

Th is  survey Fager (1968) 
MOLLUSCA/Pel ecypoda 

Donax gou ld i ,  bean clam 
Leptopecten nunot imer is ,  ke lp  sca l l op  

NOLLU'SCA/Cephalopoda -- 
L o l i g o  opalescens, P a c i f i c  coast squ id  None observed None observed 
Octopus bimaculoides, mudf la t  octopus None observed None observed 

R i c t a x i s  punctocoelatus 
B a l c i s  spp, e u l i m i d  
~ e r i t h i d e a  spp, horn s h e l l  
Epitoniurn tincturn, t i n t e d  went le t rap  
Hermissenda c rass i co rn i s ,  sea s l u g  
Nassarius spp, basket s h e l l  
O l i v e l l a  son. o l i v e  shell - - , - . . - - . . - . . 
Armina c a l i f o r n i c a ,  sea s l u g  
Pol i n i ces  rec luz ianus,  Recluz' m n s n a i  l 
T u r b o n i l l a  spp, p y r a m i d e l l l d  
U n i d e n t i f i e d  d o r i d  nudibranch 

ECTOPROCTA (BRYOZOA) 
Diaperoecia c a l i f o r n i c a ,  mass animal 
Assorted encrus t ing  species, probablv 
Membran i pora spp , ~ u c ~ u l a  spp ,. and 
Schizoporel l a  un ico rn i s  

ECHINODERHATA/Asteroidea 
Astropecten armatus, southern sand s t a r  
Astropecten c a l i f o r n t c u s ,  sand s t a r  

~ m ~ h i o d i a  o k i d e n t a l  i s ,  b r i t t l e  s t a r  - 
Anphiodia u r t i c a ,  b r i t t l e  s t a r  

None observed 
0-0.08 
0-0.84 
0-0.08 
0-0.04 
0-0.84 
0-0.08 

None observed 
0-0.08 

None observed 
0-0.48 

l nf requent 
1 n f  requent ---- 

---- ---- 
0.07-0.37 ---- 
l n f  requen t 

0.10 
In f requent  ---- 

0-0.08 ---- 
Encrust ing on leaves 
and f ronds o f  a 1 gae 
washed i n t o  area 

0.04-0.52 0.04 
None observed 1 n f  reauent 

0.04-0.16 ---- 
None observed l n f  requent 



APPENDIX 1 1 .  ORGANISMS OCCURRING ON SUBTIDAL SANDY SUBSTRATES WITHIN THE SAN DIEGO HARlWE LIFE 
k o n t . )  REFUGE ASBS. Numbers g iven a re  i n  i n d i v i d u a l s  pe r  square meter. 

Th is  survey Fager (1968) 
ECHINODERMATAIEchinoidea 

Dendraster excentr icus,  sand do1 1 a r  0-0.08 More than 10 
Lytechinus anamesus, wh i te  sea u rch in  0-0.20 ---- 

ECH INODERMATA/Holothurioi dea 
Molpadia aren ico la ,  sweet po ta to  TWO .individuals In f requent  

seen 

P I SCES 
C i tha r i ch thys  stigmaeus, speckled sanddab . Leuresthes tenu ls ,  g r u n ~ o n  
Para l ich thys  c a l i f o r n i c u s ,  C a l i f o r n i a  h a l i  
My l i obat i s  c a m o r n i c u s  , bat  ray 
P l a t y r h i n o i d i s  t r i s e r i a t a ,  thornback 
Rhinobatos productus, shovelnose g u i t a r  f i  

quat ina c a l i f o r n i c a  angel shark 
t r o l a p h u i % T i m i u n d  s t i n g  ray 

' b u t  

sh 

0-0.20 
None observed 
Three i n d i v i d u a l s  
None observed 
One i n d i v i d u a l  
Six i n d i v i d u a l s  
One i n d i v i d u a l  
Ten i n d i v i d u a l s  

---- 
--..- 
---- 
---- 
---- 

Trans ient  ---- 
---- 



APPENDIX Ill. ORGANISMS OCCURRING IN THE SANDY BEACH INTERTIDAL SUBSTRATE OF THE SAN DlEGO MARINE 

LIFE REFUGE ASBS. Numbers g iven a re  i n  i n d i v i d u a l s  per  square meter. 

ATTACHED PLANTS None observed, except for those washed ashore 

AN IHALS 
COELENTERATA/Hydrozoa 

C l y t i a  baker i ,  clam hyd ro id  Var iable,  fo l lows cycles o f  Donax and/or T i v e l a  - 
ANNEL I DA/Pol ychaeta 

Euzonus mucronata, bloodworm 

Nephtys c a l  i f o r n i e n s i s  

Abundant, up t o  30.000 reported by McConnaughey 
and Fox (19491 

ARTHROPODA/Crustacea 
Blepliaripoda o c c i d e n t a l i s ,  sp iny sand crab - Rare 

I 
P 

Emerita analoga, sand crab t o m n  i n  aggregat ions 
w 
I 

Lepidopa myops, w h i t e  sand crab Rare 
Orches to idea spp. Abundant, e s p e c i a l l y  under p i l e s  o f  k e l p  on sand 

MOLLUSCA/Pelecypoda 
Donax gou ld i ,  bean clam Var iable,  up to  20,000 repor ted  by Coe. (1955) 
T i v e l a  stu l torum. Plsmo clam Rare 
U n i d e n t i f i e d  c a r d l i d ,  cockles Four i n d i v i d u a l s  observed 

PISCES/Leuresthes tenu is ,  grunion Migrant  i n t o  zone f o r  spawning 

AVES/shore bi  rds 
Cal i d r i s  alba, sander1 i n g  Comnon 
Larus o c c i d e n t a l i s ,  western g u l l  Common 
Limosa fedoa marbled godwit 

-1 Common 
pelecanus occ iden ta l i s ,  brown p e l i c a n  Rare on beach 
Phalacrocorax p e n i c i l l a t u s ,  Brandtls cormorant Extremely r a r e  on beach 



APPENDIX I V .  ORGANlSMS OCCURRING ON THE MUDSTONE DIKE, BOULDERS. AND LEDGES. AND THE CONCRETE 
PIER PILINGS WITHIN THE SAN DIEGO MARINE LIFE REFUGE ASBS. These observat ions were 
made p r i m a r i l y  i n  the i n t e r t i d a l  zones. Numbers g iven are in  ind i v idua ls  per  square 
meter. 

ATTACHED PLANTS 
CHLOROPHYTA/Green a lsae - 

Chaetomrpha spp. 
Codium f r a g i l e ,  Dead man's f i nge rs  
Enteromorpha spp. 
Ulva SOD. sea l e t t u c e  . . 

PHAEOPHYTA/Brown algae 
Co lpmenia  sinuosa 
Cystosei ra t l a l i d rys  spp 
E isen ia  arborea, southern palm k e l p  
Pachydictyon coriaceum 
P e l v e t i a  f a s t i g i a t a  
Petrospongium rugosum. rock  sponge 
Sargassum agardh i anum 
Scytosiphon lomentar ia 

RHODOPHYTA/Red algae 
Chondria c a l  i f o r n i c a  
C o r a l l i n e r e d s 1  I ina  spp and Bossiel  l a  spp) 
Crustose reds ~ ~ 

Gel id ium spp, agarweed 

Phy l lospad ix  spp, sur fgrass 

AN I MALS 
PORIFERA/Sponges 
COELENTERATA/Anthozoa 

Anthopleura e legant iss ima.  aggregate sea anemne 
Anthop leura  m, green anemone 

Rocky Reef System P i e r  P i  1 lngs 

Common None observed 
Scat tered few None observed 

Abundant Common 
C o r n  C o m n  

C o m n  
Scat tered few 
Scat tered few 

Common 
Abundant 

Rare 
Scat tered few 

Abundant 

None observed 
None observed 
Few a t  base o f  p i l i n g s  

Rare 
Rare 

None observed 
None observed 
None observed 

Comnon on o t h e r  algae None observed 
Abundant None observed 
Abundant Scat tered few 

Rare None observed 
C o m  None observed 

Commn on o t h e r  algae None observed 
Conanon None observed 

Abundant None observed 

Not evaluated but  d e f i n i t e l y  present  

Abundant 
Comnon 

Comnon 
Few 



APPENDIX I W .  ORGANISMS OCCURRING ON THE HUDSTOWE DIKE, BOULDERS, AND LEDGES, AND THE CONCRETE 
(cont) PIER PILINGS WITHIN THE SAN DIEGO MARINE LIFE REFUGE ASBS. These observat ions were 

made p r i m a r i l y  i n  the  i n t e r t i d a l  zones. Numbers g iven a re  i n  i n d i v i d u a l s  pe r  square 
meter. 

Rocky ree f  system P i e r  p i l i n g s  
ANNELIOA/Polychaeta 

Eupomatus g r a c i l l s ,  calcareous tube worm Cormn Few 
Phragmatopoma c a l i f o r n i c a ,  c o l o n i a l  sandy-tubed worm Abundant None observed 
Sp i ro rb i s  spp C o m n  Few 

ARTHROPODA/Crustacea 
Balanus glandula, P a c i f i c  acorn barnacle Comnon Few 
Balanus t in t innabulum, red  and w h i t e  barnacle - Few Rare 
Chtharnalus f i ssus ,  buckshot barnacle 6 ,000-~~0,000 Abundant 
C i  r o l  ana h a r f o r d i  , dark-backed isopod Few None observed 
L i g i a  o c c i d e n t a l i s ,  rock louse Comnon t o  few None observed 
Pachygrapsus crassipes,  s t r i p e d  shore crab Comnon Few 
Pagurus h i  rsu t iuscu lus ,  h a i r y  hermi t  c rab Few None observed 
Pagurus samuelis, blue-clawed he rm i t  c rab Common None observed 
Panul i rus i n te r rup tus ,  C a l i f o r n i a  sp iny  l o b s t e r  Few None observed 
P e t r o l i s t h e s  spp Few Rare 
P o l l i c i p e s  polymerus, gooseneck barnacle - Comnon Comnon 
M i t e l l a  spp., gooseneck barnacle . - . .. Few Rare 
T e t r a c l i t a  squamosa, thatched barnacle Few None observed 

MOLLUSCA/Polyplacophora 
N u t t a l i n a  f l u x a  and Mopal ia spp, ch i tons  - 

M0LLUSCA/Gastro~oda 
Acmaea spp and C o l l l s e l l a  spp, l impets  
Ap lys ia  c a l i f o r n i c a ,  sea hare  
Crepidula onyx, onyx s l i p p e r  s h e l l  
F l a b e l l i n a  iodinea, v i o l e t  sea s l u g  
L i t t o r i n a  spp, pe r iw ind le  o r  l i t t o r i n e  s n a i l  
L o t t i a  gigantea, owl l impet  
Navanax inermis, s t r i p e d  sea s lug  
O l i v e l l a  b i p l i c a t a ,  pu rp le  o l i v e  
Tegula funebra l is ,  b lack. turban s n a i l  
Thais emarginata, dogwinkle - 

MOLLUSCA/Pelecypoda 
Hytilus ca l i f o rn ianus ,  C a l i f o r n i a  m s s e l  
M y t i l u s  e d u l i s ,  e d i b l e  mussel 
~ i ~ l o d o n t a e 1 l a ,  P a c i f i c  orb c lam 

ECTOPROCTA/Bryozoa 

Few Rare 

700-1400 
Few 
Few 

Rare 
Abundant 

400-800 
Rare 

Few 
C m n  

Few 

Scat tered few 
None observed 
None observed 
None observed 

Comnon 
Few 

None observed 
None observed 

Few 
Rare 

Abundant Abundant 
Gorrmon C o m n  

Few None observed 
Not evaluated b u t  d e f i n i t e l y  present  



APPENDIX IV. ORGANLSMS OCCURRING ON THE MUDSTONE DI KE, BOULDERS, AND LEDGES, AND THE CONCRETE 
(c0nt) PIER PILINGS WITHItl THE SAN D i E G O  MARINE LIFE REFUGE ASBS. These observat ions Were 

made p r i m a r i l y  i n  the i n t e r t i d a l  zones. Numbers given are i n  i n d i v i d u a l s  per  square 
meter. 

Rocky r e e f  system P i e r  p i  1 ings 

ECHINODERMATA/Asteroi dea 
Astromet is  s e r t u l i f e r a ,  s o f t  sea s t a r  Rare None observed 
P a t i r i a  min ia ta ,  b a t  s t a r  Few Rare 
P isas te r  giganteus, knobby sea s t a r  Rare Rare 
P isas te r  ochraceus, ochre sea s t a r  Few Rare 

E C H I N O D E R M A T A / O ~ ~ ~ U ~ O ~ ~ ~ ~  Not i d e n t i f i e d  b u t  comnon Rare 
ECHINODERMATA/Echinoidea, Strongylocentrotus purpuratus Few Rare 
~C~t~ODERMATA/Holothurioidea, Stichopus parvimensis Few None observed 
PI SCES 

C l i noco t tus  ana l i s ,  wooly s c u l p i n  Comnon None observed 
G i r e l i a  n ig r i cans ,  opaleye Comnon None observed 
Heterost ichus ros t ra tus ,  k e l p f i s h  Rare None observed 
Hypsypops. rubicundus, g a r i b a l d i  Few None observed 
I n  a d d i t i o n  t o  these f i s h .  t he re  were many o thers  observed b u t  these were t r a n s i e n t  t o  these 

areas. 



STATE WATER RESOURCES CONTROL BOARD 
P. 0. Box 100, Sacramento, CA 95801 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARDS 

NORTH COAST REGION (1) C E N T R A L  V A L L E Y  REGION (5) 
1000 Coddinglown Center 3201 S Street 
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(707) 545-2620 (916) 445-0270 0 
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LOS ANGELES REGION (4) LAHONTAN REGION (6) 
107 South Broadway, Room 4027 2092 Lake  Tahoe Boulevard 
L o s  Angeles, California 90012 P. 0. Box 14367 

(213) 620-4460 South Lake  Tahoe. Callfornia 95702 
(916) 544-3481 

V lc torv l l le  Branch Offlce 
15371 Bonanza Road 
V ic torv i  lle. Cai  ifornia 92392 
(714) 245-8583 

COLORADO RIVER BASIN REGION (7)  
73-271 Highway 11 1, Suite 21 
Palm Desert. Californla 92260 

(71 4) 346-7491 

SANTA A N A  REGION (8) 
6809 Indiana Avenue 
Riverside, California 92506 

(714) 684-9330 

SAN DIEGO REGION (9) 
6154 Mission Gorge Road, Suite 205 
San Diego. California 92120 

(71 4) 265-51 14 




