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PROJECT SUMMARY 

This document describes the e c o l o g i c a l resources of the C a b r i l l o N a t i o n a l 

Monument I n t e r t i d a l zone and makes recommendations f o r t h e i r management, A 

summary of the accomplishments f o l l o w s : 

1. A map of the major i n t e r t i d a l communities was developed using f i e l d 

observations and a e r i a l photographs of the study area. 

2. Species l i s t s f o r p l a n t s and animals are annotated w i t h e c o l o g i c a l 

i n f o r m a t i o n s p e c i f i c to the study area. The 1976 study documents the presence 

of 109 p l a n t species and 160 i n v e r t e b r a t e animal species ( b i r d s and f i s h e s 

were not i n v e n t o r i e d ) . Some of the species were found only as dead i n d i v i d u a l s . 

3. A brochure to be given to i n t e r t i d a l v i s i t o r s was d r a f t e d and 

awaits Monument approval f o r p u b l i c a t i o n . I t describes the major i n t e r t i d a l 

h a b i t a t s and stresses the value of the e c o l o g i c a l resources, the impact which 

the p u b l i c can have on i n d i v i d u a l species, and the p o t e n t i a l f o r community-

wide e f f e c t s r e s u l t i n g from impacts on i n d i v i d u a l species. 

4. D e t a i l e d d e s c r i p t i o n s of the e c o l o g i c a l resources are provided f o r 

s i x h a b i t a t s which were i n v e n t o r i e d i n s p r i n g and f a l l 1976: A l g a l Mats, 

Phyllospadix Pools, P e l v e t i a Rocks, M y t l l u s Rocks, Barnacle Rocks and C l i f f 

Faces. 

5. The communities found i n these h a b i t a t s are compared among areas 

of low and frequent p u b l i c use to develop hypotheses concerning the impact 

of the p u b l i c on i n t e r t i d a l b i o t a . P l a n t s which appear to be decreased i n 

abundance by p u b l i c use Include the limestone-encrusted C o r a l l i n a spp., 

the brown rockweed, P e l v e t i a f a s t i g i a t a , and the understory p l a n t s of 

the Phyllospadix p o o l s . Animals which were less abundant i n f r e q u e n t l y used 

areas were the sand c a s t l e worm, Phragmatopoma c a l i f o r n i c a , the l i m p e t s , 

Acmaea d i g i t a l i s and Acmaea scabra, and the sm a l l barnacle, Chthamalus f i s s u s 

(on M y t i l u s r o c k s ) . 
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The small red alga, CentrQceraa clavulatum. and the sea anemone, Antho- 

p_le_ura elegantlsslma. were both more abundant i n used areas and appear to be 

favored by p u b l i c use. Higher abundances of the barnacles, Te.trac.lita  

squamosa and Chthamalus f i s s u s (on Barnacle r o c k s ) , i n used areas are less 

l i k e l y due to p u b l i c use, and t h e i r d i s t r i b u t i o n s r e q u i r e f u r t h e r study. 

Consideration of the t r o p h i c s t r u c t u r e , t o t a l cover of p l a n t s , and 

numbers of p l a n t and animal species suggested no major d i f f e r e n c e s I n 

community s t r u c t u r e w i t h degree of p u b l i c use. We conclude t h a t the c u r r e n t 

p u b l i c impact i s l o c a l i z e d near access routes and on s e n s i t i v e species. 

Previous p u b l i c impact, i n c l u d i n g h a r v e s t i n g l o b s t e r s and abalone, has 

probably had major e f f e c t s on e c o l o g i c a l community s t r u c t u r e throughout the 

study area. 

6 . Management recommendations are t o l i m i t the number of v i s i t o r s 

to the i n t e r t i d a l zone, t o provide more c o n t r o l of v i s i t o r a c t i v i t i e s , to 

expend more e f f o r t i n educating the p u b l i c through brochures and ±u s i t u 

explanations of the e c o l o g i c a l resources, and to c o n t r o l e r o s i o n of the 

access f o o t path and the n a t u r a l arch. A m o n i t o r i n g program i s suggested t o 

assess long-term changes i n I n t e r t i d a l b i o t a . 

http://Te.trac.lita
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PROJECT OBJECTIVES AND RESEARCH APPROACH 

The purpose of the E c o l o g i c a l Resource Inventory was to describe the 

b i o l o g i c a l resources present i n the C a b r i l l o N a t i o n a l Monument I n t e r t i d a l 

Zone and to make recommendations f o r t h e i r management. F i n a n c i a l support 

was through a grant from the N a t i o n a l Park Service t o the p r i n c i p a l 

i n v e s t i g a t o r . 

The research approach r e q u i r e d a sampling design which would allow us 

to determine what marine species were present as w e l l as to assess the 

e x i s t i n g impacts of the p u b l i c on those species. We chose a design which 

would allow us to assess the abundance of p l a n t s and animals i n a v a r i e t y 

of e c o l o g i c a l h a b i t a t s which were subjected t o d i f f e r e n t degrees of p u b l i c 

u t i l i z a t i o n . We r e s t r i c t e d our sampling t o the western p o r t i o n of the 

Monument's I n t e r t i d a l zone, d i r e c t l y below and to the n o r t h of the Naval 

Undersea Center (Figure 1 ) . We se l e c t e d three general sampling areas i n 

January of 1976 which d i f f e r e d I n the degree o f p u b l i c use. At t h a t time, 

tha I n t e r t i d a l access was near NUC, and we selected two areas which were 

near t h a t access, designated "North Use" and "South Use" areas on Figure 1. 

A d i s t a n t l o c a t i o n , r a r e l y v i s i t e d by the p u b l i c , was chosen and designated 

"Low Use." Late i n s p r i n g 1976, a f t e r our f i r s t i n v e n t o r y sample, the Low 

Use area became the major access rou t e f o r i n t e r t i d a l v i s i t o r s , f o l l o w i n g 

the erosion and closure of the o r i g i n a l access. Hence the designations 

"Low Use" and "Use" areas are d e s c r i p t i v e of our s p r i n g i n v e n t o r y sample, 

but no longer apply to the a c t u a l p u b l i c use. For consistency, however, 

we have maintained the designations as they e x i s t on Figure 1. 

Hab i t a t S i t e S e l e c t i o n 

W i t h i n each sampling area, we chose seven d i f f e r e n t e c o l o g i c a l h a b i t a t s 

f o r sampling of species abundance. Plants are most conspicuous on the f i r s t 



CABRILLO NATIONAL MONUMENT Map of I n t e r t i d a l Communities 

Legend (Communities are named f o r the dominant species or species group.) 

1 = A l g a l mat 
2 = Phyllospadix Pools (Surf Grass) 
3 - P e l v e t i a Rocks (Rock Weed) 
A = M y t i l u s Rocks (Mussels) 
5 * Barnacle Rocks 
6 m C l i f f Face 
7 * Rocky Rubble, Small Rocks 
8 - Egregia (Feather Boa) 
9 = Sargassum 

10 = Sandy Beach 
11 = T e t r i c l l t a Rocks (Thatched Barnacle) 
12 = Bare Rocks 
13 = Small Cobblestones 

Where two community types occur toget h e r , they are mapped 
as 1 + 8 , 8 + 1 , e t c . , w i t h the dominant l i s t e d f i r s t . 

Large rocks are mapped as 0 i f dominated by M y t i l u s ; 
Cj i f not.dominated by M y t i l u s . 

Dashed l i n e s e n c i r c l e l a r g e areas of s i m i l a r b i o t a . 
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thren h a b i t a t s ; animals dominate the remaining four* 

1. A l g a l Mat3 (Figure 2 ) : This h a b i t a t i s very extensive and 

covers the l a r g e f l a t rock "benches" i n the I n t e r t i d a l zone. The cover 

of algae i s very dense but s h o r t , so t h a t i t fotnns a t u r f . Several species 

of algae are int e r m i x e d . C a l c i f i e d , c o r a l l i n e red algae dominate w i t h other 

small species of red and brown algae. 

2. P h y l l o s p a d i x Pools (Figure 2 ) : These are the l a r g e r t i d e pools 

which r e t a i n water at low t i d e . P h y l l o s p a d i x s c o u l e r i ( s u r f g r a s s ) , which 

I s a f l o w e r i n g p l a n t , forms dense green cover i n these pools; underneath 

i t s "canopy" are s e v e r a l species o f algae and many animals. 

3. P e l v e t i a Rocks (Figure 3 ) : Small and l a r g e boulders i n the middle 

i n t e r t i d a l zone are o f t e n dominated by the l a r g e brown alga P e l v e t i a f a s t i g l a t a . 

The boulder tops are o f t e n bare o f seaweeds, so t h a t the P e l v e t i a forms a band 

around the sides of the rocks. 

4. M y t i l u s Rocks (Figure 4 ) : Large boulders are dominated by the 

C a l i f o r n i a mussel, M y t i l u s c a l i f o r n i a n u s . which o f t e n c o e x i s t s w i t h the gooseneck 

barnacle, P o l l i c i p e s polymerus. The g i a n t M y t i l u s boulders are a prominant 

f e a t u r e of the i n t e r t i d a l zone and s e v e r a l can be seen I n Figure 1. 

5. Barnacle Rocks (Figure 5 ) : Boulders which are highest i n the i n t e r ­

t i d a l zone are u s u a l l y covered w i t h barnacles of three d i f f e r e n t species 

(Balanaa glandula, Chtzhamalus f i s j s u s , and T e t r a c l i t a squamosa). They are 

u s e f u l stepping stones f o r the i n t e r t i d a l v i s i t o r because the sharp edged 

barnacle s h e l l s p r o v i d e t r a c t i o n i n an otherwise s l i p p e r y h a b i t a t . 

6. C l i f f Face (Figure 6 ) : The v e r t i c a l face o f the sandstone c l i f f s 

separates the i n t e r t i d a l zone from the t e r r e s t r i a l environment. I t i s the 

highest extent of the I n t e r t i d a l zone, and many areas receive only wave 

splash or i n u n d a t i o n at extreme high t i d e s . Algae have sparse cover, and 

animals are o f t e n hidden i n crevices* 



Figure 2. A l g a l mats covering the rock benches are int e r s p e r s e d w i t h 
l a r g e boulders and t i d e p o o l s . A Phyllospadix dominated pool i s shown at 
the r i g h t . 

Figure 3. P e l v e t i a Rocks are dominated by P e l v e t i a f a s t i s i a t a on the 
sides and barnacles on top. The P e l v e t i a p l a n t s reach lengths of .5 meters. 



Figure 4* M y t i l u s Rocks are l a r g e (2-3 meter's i n h e i g h t ) conspicuous 
components of the C a b r i l l o Monument i n t e r t i d a l zone. Here they are 
surrounded by A l g a l Mat and Phyllospadix Pool h a b i t a t s . 

Figure 5. Barnacle Rocks are abundant near the upper l i m i t of the 
i n t e r t i d a l zone. The common name, buckshot barnacle, i s d e s c r i p t i v e 
of the dense and widely d i s t r i b u t e d dominant, Chthamalas f i s s u s . 



Figure 6 . C l i f f Face h a b i t a t s are s t r u c t u r a l l y heterogeneous because 
of the d i f f e r e n t i a l erosion o f rock l a y e r s . The smallest i n d e n t a t i o n s , 
however, are caused by the a c t i o n of t h e i r l i m p e t occupants. 



7. Rocky Rubble, S u l l Rocks: Lower I n the i n t e r t i d a l zone are found 

patches of rocks which are s u i t a b l e h a b i t a t f o r animals t h a t l i v e underneath 

a p r o t e c t i v e s h e l t e r . We have sampled the undersides of these rocks t o 

i n v e n t o r y fauna such as b r i t t l e s t a r s , c h i t o n s , sponges, and others. Rock 

tops are colonized by a v a r i e t y of p l a n t s and animals not u n l i k e the a l g a l 

mat h a b i t a t . 

A d d i t i o n a l h a b i t a t s have been i d e n t i f i e d and are mapped i n Figure 1. 

However, these have not y e t been sampled, e i t h e r because they were not r e p l i c a t e d 

I n the d i f f e r e n t Use c o n d i t i o n s or because of i n s u f f i c i e n t time. Inve n t o r y 

of t h e i r e c o l o g i c a l resources w i l l f o l l o w i n 1977. 

Sampling Methods 

A f t e r i d e n t i f y i n g r e p l i c a t e areas of each h a b i t a t type i n the three 

Use areas we chose sampling methods f o r p l a n t s and animals which would provide 

a r a p i d but q u a n t i t a t i v e estimate of the abundance of each species i n each 

h a b i t a t . Representative h a b i t a t s were se l e c t e d and mapped f o r easy r e l o c a t i o n . 

Plants wore sampled by measuring percent cover f o r each species. A 

meter-square frame was strung w i t h e l a s t i c thread t o create a g r i d of 100 

I n t e r s e c t i o n s or p o i n t s . The presence o f each species under a p o i n t was then 

recorded f o r f o u r such meter-square areas, f o r a t o t a l of 400 p o i n t s per 

h a b i t a t i n each use area. The e l a s t i c remained f l a t f o r the a l g a l mats, 

Phyllospadix p o o l s , and c l i f f face, and s t r e t c h e d e a s i l y over the curved 

surfaces of the boulder h a b i t a t s . Plant species abundance data are thus 

percent cover (the p r o p o r t i o n of p o i n t s occupied) f o r each h a b i t a t sampled. 

Animals were i n v e n t o r i e d by counting i n d i v i d u a l s i n two sizes of 
2 2 c i r c u l a r quadrats, .1 m f o r the larger, less dense species, and .01 m f o r 

the smallest or most abundant species. Three t o f i v e quadrats were placed 

under randomly selected p o i n t s , using a gridded square meter frame. 

Our r e s u l t s on abundance of animals c o n s i s t of d e n s i t y per square meter 
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except f o r c e r t a i n under-rock fauna f o r which i t was impossible to separate 

i n d i v i d u a l s (e.g. sponges). Here percent cover data weretaken using the same 

procedure as f o r p l a n t s . 

Each of the seven h a b i t a t s was sampled i n the Low, Nor t h , and South Use 

areas i n w i n t e r - s p r i n g 1976 and again i n f a l l 1976. The w i n t e r - s p r i n g sample 

was t o o b t a i n b a s i c i n v e n t o r y data on species abundance throughout the i n t e r ­

t i d a l zone and t o compare abundances under low and frequent p u b l i c use. The 

f a l l sample was done to l o c a t e a d d i t i o n a l species which might be seasonal 

i n t h e i r d i s t r i b u t i o n , and to determine i f species abundances change w i t h 

season. I n a d d i t i o n , we wanted to determine i f species abundances would Increase 

f o l l o w i n g the summer p e r i o d when p u b l i c use i s l i m i t e d since t i d e s are high 

during d a y l i g h t hours. 

• 
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RESULTS 

A, Map of I n t e r t i d a l Communities 

An o b l i q u e a e r i a l photo o f the i n t e r t i d a l study area was taken at low 

t i d e i n e a r l y s p r i n g of 1976, Although the angle from which the photograph 

was taken i s not best f o r mapping purposes, i t i s very u s e f u l f o r viewing 

each of the h a b i t a t s which were i n v e n t o r i e d . Since there i s undoubtedly 

d i s t o r t i o n i n exact l o c a t i o n of o b j e c t s i n the photo, the map i s an approx­

i m a t i o n , and not a precise d u p l i c a t i o n of the i n t e r t i d a l zone. 

The map was drawn by Steve Hosmer, who has been a member of the 

sampling team throughout 1 9 7 6 and who has obtained considerable f i e l d 

experience on the p r o j e c t . He prepared sketches of segments of the study 

area i n the f i e l d , using the a e r i a l photo as a guide, and took notes on the 

dominant species on each large boulder, each t i d e p o o l , etc. I n f o r m a t i o n 

from the sketches was t r a n s f e r r e d onto an overlay on the a e r i a l photo. 

Graphics were improved and p r i n t e d by the SDSU Audio-Visual Services. 

The legend f o r the map explains the symbols used to designate d i f f e r e n t 

areas. Each number symbol r e f e r s t o the dominant species or h a b i t a t type 

present. The f i r s t seven communities are those areas which are most s i m i l a r 

to the seven h a b i t a t s chosen f o r q u a n t i t a t i v e sampling. B r i e f d e s c r i p t i o n s 

o f these h a b i t a t s are given i n the previous s e c t i o n ; d e t a i l e d data are 

provided i n a l a t e r s e c t i o n . Numbers 8 through 13 have not been sampled y e t . 
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B. Species L i s t s f o r Plants and Animals 

The f o l l o w i n g axe annotated species l i s t s f o r the p l a n t s and animals 

i d e n t i f i e d throughout the 1976 study p e r i o d . Included are species found 

i n the areas sampled q u a n t i t a t i v e l y as w e l l as species seen elsewhere i n 

the study area. Species are grouped by major taxonomic categories, f o l l o w i n g 

the sources i n d i c a t e d . Complete names are given, w i t h the genus and species 

underlined, f o l l o w e d by the name(s) of the taxonomist(s) who described the 

organism (and l a t e r r e v i s e d i t ) . 

Taxonomy f o r the algae f o l l o w s Abbott and Hollenberg's newly published 

Marine Algae of C a l i f o r n i a (19761 Stanford U n i v e r s i t y Press) which came out 

i n time to c o r r e c t nomenclature used i n the s p r i n g i n v e n t o r y . Sources used 

i n i d e n t i f y i n g the fauna i n c l u d e L i g h t 1 s Manual: I n t e r t i d a l I n v e r t e b r a t e s of 

the Central C a l i f o r n i a Coast, e d i t e d by Smith and Carlto n ( 3 r d e d i t i o n , 1975: 

U n i v e r s i t y of C a l i f o r n i a Press) and A l l e n ' s Common I n t e r t i d a l I n v e r t e b r a t e s 

of Southern C a l i f o r n i a (Revised E d i t i o n , 1976: Peek P u b l i c a t i o n s ) , Abbott's 

Marine Shells of Southern C a l i f o r n i a (1974: Van Nostrand Reinhold), McLean's 

Marine Shells of Southern C a l i f o r n i a (1969: Los Angeles County Museum of 

Nat. H i s t o r y , S c i . Ser. 24, Zool. #11), R i c k e t t s and Calvin's Between P a c i f i c  

Tides (1968: Stanford Univ. Press), and Johnson and Snook's Seashore animals 

of the P a c i f i c Coast (1955: Dover P u b l i c a t i o n s ) . 
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SPECIES LIST OF THE INTERTIDAL ALGAE OF 
CABRILLO NATIONAL MONUMENT 

Note: The morphological d e s c r i p t i o n s provided f o r a l g a l species I n t h i s 
l i s t were paraphrased from I . A. Abbott and G. J. Hollenberg i n 
Marine Algae of C a l i f o r n i a (1976: Stanford U n i v e r s i t y P r e s s ) . 
E c o l o g i c a l i n f o r m a t i o n i s based on observations i n the C a b r i l l o 
N a t i o n a l Monument i n t e r t i d a l zone. 

CHLOROPHYTA 

Order U l o t r i c h a l e s 

1. Enteromorpha compressa (Linnaeus) G r e v i l l e 
Plants t u b u l a r , upper p o r t i o n s compressed, t a p e r i n g t o base; t h a l l u s 
u s u a l l y branched. This species occurs i n the moist areas of c l i f f faces 
and r a r e l y on the sides o f l a r g e rocks i n the m i d - i n t e r t i d a l . 

D i s t r i b u t i o n : High to m i d - i n t e r t i d a l , 

2. Enteromorpha flexupga (Roth) J . Agardh (E_. tubulosa) 
Plants u s u a l l y unbranched, c y l i n d r i c a l or sometimes s l i g h t l y compressed. 
This species occurred i n moist areas of c l i f f faces together w i t h E_. 
compresaa. 

D i s t r i b u t i o n ; High i n t e r t i d a l , 

3. Enteromorpha spp. L i n k 1820 
Plants h o l l o w and t u b u l a r ; the w a l l s one c e l l t h i c k ; t h a l l u s c y l i n d r i c a l 
or expanded and b l a d e - l i k e i n upper p o r t i o n s . This genus of algae most 
f r e q u e n t l y occurs i n moist areas on c l i f f faces and on the east and n o r t h 
sides of l a r g e rocks i n the upper i n t e r t i d a l , 

4. Ulva angusta S e t c h e l l and Gardner 
Blades l i g h t t o medium green, more or l e s s , s t r a p - l i k e ; t h a l l u s s p i r a l l y 
t w i s t e d w i t h h i g h l y r u f f l e d margins. This species was found t o occur 
e x c l u s i v e l y i n the lower I n t e r t i d a l on rocks I n Phyllospadix pools. 

D i s t r i b u t i o n : Low i n t e r t i d a l t o s u b - t i d a l , 

5. Ulva c a l i f o r n i c a W i l l e (U. r i g i d a ) 
Blades mostly 1.5 t o 2 cm t a l l ; wedge-shaped to ovate, commonly much 
c r i s p e d ; u s u a l l y i n dense t u r f - l i k e stands on r e c e n t l y d i s t u r b e d areas or 
overturned rocks. Sparsely occurs on the moist faces o f l a r g e rocks and 
oc c a s i o n a l l y on a l g a l mats and on rocks i n Phyllospadix pools. 

D i s t r i b u t i o n : High to m i d - t i d a l . 
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Order Cladophorales 

6. Chaetomorpha liaum ( M u l l e r ) K u t z i n g (£. aerea) 
Plants grass-green to y e l l o w i s h - g r e e n ; f i l a m e n t s s t r a i g h t , b a s a l l y 
attached by d e l i c a t e r h l z o i d s . Occasionally occurs I n shaded areas 
an l a r g e rocks and i n Phyllospadix pools. 

D i s t r i b u t i o n : Mid t o low i n t e r t i d a l . 

7. Cladophora spp. Kutzing 
Plants e r e c t , upper branches u s u a l l y w i t h conspicuous u n i l a t e r a l branching; 
lower p o r t i o n s sometimes matted, d i m i n u t i v e . Rarely occurs i n shaded, 
moist areas of l a r g e rocks and i n Phyllospadix pools. 
D i s t r i b u t i o n : Mid t o low i n t e r t i d a l . 

Order Siphonales 

8. Codium f r a g i l e (Suringar) H a r l o t 
Plants dark green, 10-30 cm t a l l ; branches thickened, b l u n t t i p p e d and 
c y l i n d r i c a l throughout. Commonly o c c u r r i n g on the Bides of l a r g e rocks and 
on the tops of smaller rocks. 

D i s t r i b u t i o n : Mid to low i n t e r t i d a l . 

PHAEOPHYTA 

Order Ectocarpales 

9. Ectocarpus parvus (Saunders) Hollenberg (E. confervoldes) 
Plants e p i p h y t i c upon La m i n a r i a l e s , forming patches on the h o s t ; f i l a m e n t s 
simple and mostly 4-12 mm t a l l , occurs on o l d e r , somewhat d e t e r i o r a t i n g , 
p a r t s of the t h a l l u s of Egregia m e n z i e s i l . 

D i s t r i b u t i o n : Mid t o s u b - t i d a l . 

10. R a l f s i a spp. Berkeley (R. p a c i f i c a ) 
Plants crustose, expanded and commonly a dark brown. Commonly occurs on 
c l i f f s , l a r g e and small rocks and on v a r i o u s s e s s i l e i n v e r t e b r a t e s . These 
species occur i n areas of h i g h d e s i c c a t i o n but o b t a i n a t h i c k e r and more 
robust appearance when they occur i n moist shaded areas, such as under 
P e l v e t i a . 

D i s t r i b u t i o n : Upper t o lower i n t e r t i d a l . 

Order Chordariales 
11. Cylindrocarpus rugosus Okamura (Petrospongium sp.) 

Plants cushion-shaped, spongy, convoluted to w r i n k l e d , up to 5 cm broad. 
This species commonly occurs on d r i e r areas of c l i f f faces and l a r g e rocks. 

D i s t r i b u t i o n ; Upper i n t e r t i d a l . 

Order Dictyosiphonales 

12. Colpomenia sinuosa (Roth) Derbes and S o l i e r 
Plants g l o b u l a r , becoming expanded and commonly deeply convoluted, 2-5 cm 
broad, r e l a t i v e l y t h i c k w a l l e d . These p l a n t s are e p i p h y t i c on a wide 
v a r i e t y of algae, becoming common I n l a t e s p r i n g and summer. 

D i s t r i b u t i o n ; mid to low i n t e r t i d a l . 
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13. Endarachne binghamiae J. Agardh 
Blades u s u a l l y i n c l u s t e r s 10-18 cm t a l l , l i n e a r t o cuneate or broadly 
s p a t u l a t e . Plants sparsely o c c u r r i n g on the sides of l a r g e rocks. 

D i s t r i b u t i o n : High t o told i n t e r t i d a l . 

14» Scytosiphon d o t y i Wynne 
Small t u f t e d p l a n t , greenish t o dark brown, c y l i n d r i c a l t o f l a t t e n e d and 
mostly not c o n s t r i c t e d . Plants o c c u r r i n g on the v e r t i c a l and s t e e p l y 
s l o p i n g faces of c l i f f s and t i d a l benches i n moist depressions or c r e v i c e s 
I n the upper i n t e r t i d a l . 

Order D i c t y o t a l e s 

15. D l c t y o p t e r l a undulata Holmes 
Plants 8-12 cm t a l l w i t h short t e r m i n a l branches, i r r e g u l a r l y dichotomous 
w i t h prominent m i d r i b . Plants o c c a s i o n a l l y o c c u r r i n g I n Phyllospadix 
p o o l s , appearing somewhat I r i d e s c e n t i n l i f e . 

D i s t r i b u t i o n : Low I n t e r t i d a l to s u b t i d a l . 

16. D j c t y o t a f l a b e l l a t a ( C o l l i n s ) S e t c h e l l and Gardner 
Plants .10-20 cm t a l l , branches dichotomous w i t h rounded apices. T h a l l u s 
appearing l i g h t brown, e a s i l y mistaken f o r Pachydictyon coriaceum. This 
species occurs r a r e l y i n Phyl l o s p a d i x pools. 

D i s t r i b u t i o n : Low i n t e r t i d a l . 

17. Pachydictyon coriaceum (Holmes) Okamura 
Plants 20-30 cm t a l l , a r i s i n g from a thickened mass o f dark brown h a i r s ; 
these c l o s e l y appressed and extending some distance up the main a x i s . 
T h a l l u s s i m i l a r t o t h a t of D i c t y o t a f l a l > e l l a t a u s u a l l y o c c u r r i n g i n P h y l l o ­ 
spadix pools i n the lower I n t e r t i d a l , 

18. Taenia l^nnebackerae J, Agardh 
Plants 10-30 cm t a l l , o l i v e to dark brown; t h a l l u s w i t h deeply i n c i s e d 
f l a b u l a t e d i v i s i o n s ; sporangia borne i n vaguely c o n c e n t r i c l i n e s . P l a n t s 
r a r e , found p a r t i a l l y imbedded i n sand. 

D i s t r i b u t i o n : Lower i n t e r t i d a l . 

Order Sphacelariales 

19. Sphacelaria c a l i f o r n i c a (Sauvageau) S e t c h e l l and Gardner (Brown filamentous) 
P l a n t s brown, s t i f f l y t u f t e d , up to 3 cm, upper branches c y l i n d r i c a l , 
f requent but i r r e g u l a r l y arranged. A p i c a l c e l l s conspicuous; propagula 
club shaped. This p l a n t o c c a s i o n a l l y occurs i n Phyllospadix pools where 
i t s d i s t r i b u t i o n i s patchy on exposed rock. 

D i s t r i b u t i o n : Lower i n t e r t i d a l . 

Order Laminariales 

20. Egregia m e n z i e s i i (Turner) Areschoug (E_. l a e v i g a t a ) 
P l a n t s 5^15 m long w i t h f l a t t e n e d , s t r a p - l i k e branches covered d i s t i c h o u s l y 
w i t h l i n e a r blades and subspherical pneumatocysts. This p l a n t i s f r e q u e n t l y 
the host f o r a l a r g e number of epiphytes as i t ages and begins t o d e t e r i o r a t e . 
I t dominates lower i n t e r t i d a l pools and boulders; frequent as d r i f t . 
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21. E l s e n l a arborea Areschoug 
Plants w i t h conspicuous s t i p e s t h a t are b i f u r c a t e d and topped w i t h numerous 
blades. Blade margins toothed and forming dense groves. This p l a n t i s very 
r a r e l y found i n deep i n t e r t i d a l pools and commonly as d r i f t . 

D i s t r i b u t i o n s lower I n t e r t i d a l and s u b t i d a l . 

22. Laminaria f a r l o w l i S e t c h e l l 
Plants dark chocolate brown w i t h s i n g l e s t i p e and blade. Blade l e a t h e r y 
t h i c k and l o n g i t u d i n a l l y corrugated. This p l a n t i s r a r e l y found i n the 
low i n t e r t i d a l on rocks or on sandy beaches as d r i f t . 

D i s t r i b u t i o n : Low t o sub t i d a l , 

23. Macrocystis i n t e g r i f o l i a Bory 
Plants t o 6 m l o n g ; s t i p e dichotomously branched, t e r m i n a l p o r t i o n narrowly 
sickle-shaped. Blades l a n c e o l a t e . Single p l a n t s r a r e l y found a t the tops 
o f s u b t i d a l ledges i n areas of strong s u r f . 

D i s t r i b u t i o n : Low i n t e r t i d a l t o s u b t i d a l . 

24. M i c r o c y s t i s p y r j f e r a (Linnaeus) C. Agardh 
Plants t o 45 m l o n g ; h o l d f a s t c o n i c a l t o one meter t a l l . Blades l a n c e o l a t e . 
This species i s f r e q u e n t l y found on beaches as d r i f t where i t may make up the 
b u l k of the d r i f t m a t e r i a l . 

D i s t r i b u t i o n : S u b t i d a l . 

25. Pelagophycus p o r r a (Leman) S e t c h e l l 
Large p l a n t s w i t h a n t l e r s ; blades corrugated w i t h spiny margins. Stipes t o 
27 m long terminated by s p h e r i c a l pneumatocyst. T h a l l i o c c a s i o n a l l y found 
as d r i f t o n l y , r a r e l y whole. 

D i s t r i b u t i o n : S u b t i d a l , 

26. Pterygophora c a l i f o m i c a Ruprecht 
Plants 2-3 m t a l l ; s t i p e s long w i t h upper p o r t i o n f l a t t e n e d , terminated by 
s i n g l e blade t o 80 cm l o n g ; s p o r o p h y l l present along s t i p e resemble t e r m i n a l 
blade. Stipes and blades are shed i n w i n t e r ; o c c a s i o n a l l y found on beach as 
d r i f t o n l y . 

Order Fucales 

27. Cystoseira osmundacea (Turner) C. Agardh 
Plants up t o 8 m t a l l ; branches below f l a t t e n e d , upper p o r t i o n s develop 
s e r i e s of 5-12 subspherical pneumatocysts. These p l a n t s are o c c a s i o n a l l y 
found i n groups on rocks or t i d a l ledges along s u b t i d a l areas. D i s t r i ­
b u t i o n patchy; p l a n t s i n d i s t i n g u i s h a b l e from H a l i d r y s d i o i c a when 
pneumatocysts are not present. 

28. H a l i d r y s d i o i c a Gardner 
Plants to 2 m t a l l w i t h apparent zig-zag branching; upper s t i p e bearing 
t a p e r i n g 5-12 chambered, f l a t t e n e d pneumatocysts. Plants f r e q u e n t l y 
found o f f tops of s u b t i d a l ledges and i n lower i n t e r t i d a l pools. 
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29. P e l v e t i a f a s t i g i a t a ( J . Agardh) DeTonl 
Plants t o 90 cm l o n g , dark o l i v e - g r e e n ; branches dichotomous, subcylin*-
d r i c a l t o compressed. Apices swollen and c o n t a i n i n g conceptacles. This 
i s the dominant a l g a l species on upper m i d t i d a l rocks; I t forms a moist 
canopy over rocks s h e l t e r i n g v a r i o u s algae and i n v e r t e b r a t e s . 

30. Sargassum agardhianum J. Agardh 
Plants attached by i r r e g u l a r h o l d f a s t ; branching o f f main a x i s from basal 
area few to many and c y l i n d r i c a l ; main s t i p e s h o r t e r than l a t e r a l branch-
l e t s * B e r r y - l i k e pneumatocyst o c c u r r i n g i n b r a n c h l e t s . Rare I n mid-* 
i n t e r t i d a l pools sometimes emerging from a sandy bottom, 

31. Sargassum muticum (Yendo) Fensholt 
P l a n t s l o c a l l y to 1 m; main a x i s i n t r i c a t e l y branched; leaves l a n c e o l a t e 
w i t h pneumatocysts borne i n t h e i r a x i l s . This species i s commonly the 
dominant alga i n m i d - i n t e r t l d a l pools r e p l a c i n g Phyllospadix which becomes 
dominant I n lower I n t e r t i d a l . T h a l l u s I s attached by h o l d f a s t t o rocky 
bottom, f r e q u e n t l y emerging through sandy l a y e r . 

RHODOPHYTA 

Order Bangiales 

32. Smithora naiadum (Anderson) Hollenberg 
P u r p l i s h red to deep purple epiphytes 2-10 mm h i g h ; host s p e c i f i c f o r 
Phyllospadix. Blades are b r o a d l y wedge shaped and membranous. This 
species e x h i b i t s patchy d i s t r i b u t i o n on Phyllospadix s c o u l e r l i n lower 
i n t e r t i d a l pools; when o c c u r r i n g common throughout host. 

33. E r y t h r o t r i c h i a sp. Areschoug (Unbranched red) 
Plants e r e c t , filamentous throughout; apices c y l i n d r i c a l o r f l a t t e n e d ; 
upper p o r t i o n s u s u a l l y unbranched; d i m i n u t i v e . Sparsely occurs on 
exposed rocky bottoms of Phyl l o s p a d i x pools I n lower i n t e r t i d a l . 

Order Nemalionales 

34. Acrochaetium p a c i f i c u m K y l i n 
Plants e p i p h y t i c w i t h o c c a s i o n a l endophytic attachments; f i l a m e n t s 1-3 
mm l o n g , branching i r r e g u l a r , a l t e r n a t e or u n i l a t e r a l . Axes are simple 
or branched i n more than one plane. Sparsely occurs on the old e r d e t e r ­
i o r a t i n g t h a l l u s of Egregia m e n z i e s i i i n the lower and s u b t i d a l zone, 

35. Acrochaetium t h u r e t i l (Bornet) C o l l i n s and Hervey 
Plants e p i p h y t i c , s u p e r f i c i a l l y a t t a c h e d , 4-5 mm lon g , e r e c t f i l a m e n t s 
branched a l t e r n a t e l y or u n i l a t e r a l l y , u s u a l l y ending i n h a l r - l l k e 
extensions. Occasionally occurs w i t h Acrochaetium p a c i f i c u m on Egregia  
m e n z i e s i i i n the lower and s u b t i d a l . 

36. Cumaglola a n d e r s o n i i (Farlow) S e t c h e l l and Gardner 
Pla n t s annual, o l i v e brown to deep p u r p l i s h - r e d , g e l a t i n o u s but tough; 
young axes c y l i n d r i c a l , older axes f l a t t e n e d . Rarely found attached t o 
exposed rocky bottom of Phyl l o s p a d i x pools i n lower i n t e r t i d a l , r e p o r t e d l y 
common i n upper i n t e r t i d a l . 
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Order G e l i d i a l e s 

37. G e l i d i n n n u d i f r o n s Gardner 
Plants t o 35 cm t a l l , clumped, s p a r s e l y or I r r e g u l a r l y branched; axes 
compressed t o f l a t t e n e d w i t h a l l p a r t s of equal dimensions. Appearance 
much l i k e h e a v i l y grazed and abused P t e r o c l a d i a c a p i l l a c e a ; o c c a s i o n a l l y 
found as d r i f t . 

D i s t r i b u t i o n : S u b t i d a l . 

38. G e j j j i u m p u s i l l u m (Stackhouse) L e J o l i s ( S e r r a t e d , pinnate red) 
Abundant or t u f t e d p l a n t s 1-3 cm t a l l , w i t h p r o s t r a t e axes and compressed 
e r e c t branches t h a t may become s e c o n d a r i l y attached t o the s u b s t r a t e . 
Commonly o c c u r r i n g e p l z o i c on T e t r a c l i t a squamosa and other barnacles. 
Occasionally o c c u r r i n g on M y t i l u s c a l i f o r n l a n u s as w e l l as on moist sides 
of rocks i n the mid to lower h i g h i n t e r t i d a l . 

39. Gelidium robustum (Gardner) Hollenberg and Abbott 
Plants t o 40 cm t a l l , the branches mostly compressed and basal axes 
c y l i n d r i c a l ; branching d i s t i c h o u s and o f t e n s t r i c k i n g l y g e n i c u l a t e . 
Frequently found growing on the tops and sides o f rocks i n the lower 
i n t e r t i d a l Egregia zone, 

40. P t e r o c l a d i a caloj^ 1 ossoides (Howe) Dawson 
Erect branches, 1-2 cm h i g h , a r i s i n g from creeping rhyzome-like systems, 
and f l a t t e n e d except at the bases. Rarely found on a l g a l mats I n the 
mid i n t e r t i d a l to lower i n t e r t i d a l . 

41. F t e r o c l a d i a c a p i l l a c e a (Gmelin) Bornet and Thuret ( P t e r o c l a d i a pyramidale) 
P l a n t s t o 30 cm h i g h ; d i s t i c h o u s w i t h pinnate appearance; sparse to 
abundant branching; axes compressed w i t h upper p o r t i o n s f l a t t e n e d . 
Commonly very dense i n t i d e pools attached to the base of rocks or 
o c c u r r i n g on t h e i r moist surfaces. 

D i s t r i b u t i o n : Mid t o s u b t i d a l . 

Order Cryptonemiales 

42. B o s s l e l l a orbigniana ssp. dlchotoma (Manza) Johansen (Bossea g a r d n e r i ) 
Plants mostly dlchotomously branched, the margins of the branches 
i n c i s e d ; i n t e r g e n i c u l a arrow-shaped m i d r i b not p r o j e c t i n g from lower 
and upper ends of i n t e r g e n i c u l a . Occasionally found o c c u r r i n g on 
rocky surfaces and on rocks i n P h y l l o s p a d i x pools i n the lower i n t e r t i d a l . 

43. B o s s l e l l a orbigniana ssp. o r b i g n i a n a (Decaisne) S i l v a 
P l a n t s mostly dlchotomously branched; t h a l l u s much l i k e ssp. dlchotoma 
except m i d r i b i s evident above and below i n t e r g e n i c u l a ends; adjacent 
i n t e r g e n i c u l a complete, d e l i c a t e and conspicuously arrow-shaped. 
Frequently found as d r i f t throughout i n t e r t i d a l , occurs s u b t i d a l l y * 

44. C a l l o p h y l l i s f l r m a ( K y i i n ) R. N o r r i a 
Blades broad and c i r c u l a r , simple, d i s s e c t e d , lobed or p e l t a t e , deep 
rose, c r i s p and b r i t t l e ; l a r g e medullar c e l l s v i s i b l e t o unaided eye. 
May occur as epiphyte on Crytopleura cor a l l i n a r a which i s e p i p h y t i c on 
CoralUna sp.; e a s i l y over looked when o c c u r r i n g on former species* 

D i s t r i b u t i o n : Mid t o s u b t i d a l . 
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4 5 . C o r a l l i n a frondescens Poetels and Ruprecht 
Fronds t o 5 cm t a l l ; a x i a l i n t e r g e n i c u l a t o 1 mm l o n g , f l a t t e n e d , 
winged; t e r m i n a l i n t e r g e n i c u l a sometimes broadly expanded, i r r e g u l a r l y 
I n c i s e d ; conceptacles a x i a l , sometimes b u l g i n g from surfaces. Commonly 
occurs I n moist areas under P e l v e t i a f a s t i g l a t a where I t I s commonly 
associated w i t h C a l l i t h a m n l o n rupicolum. Occasionally found on moist 
rock surfaces i n v a r i o u s h a b i t a t s throughout mid I n t e r t i d a l . 

46. C o r a l l i n a o f f i c i n a l i s var. c h j l e n s i s (Decaisne) K u t z i n g 
Fronds p i n k i s h , up t o 15 cm t a l l , mostly p i n n a t e ; branches becoming 
p r o g r e s s i v e l y s m a l l e r , l y i n g i n one plane; i n t e r g e n i c u l a r o b u s t . 
Commonly o c c u r r i n g on rocks i n t i d e pools or r a r e l y on the moist sides 
of rocks i n the low i n t e r t i d a l . 

47. C o r a l l i n a p l n n a t l f o l i a (Manza) Dawson ( C o r a l l i n a g r a c i l u s f . f o l i o a a , densa) 
Fronds t o 7 cm t a l l , forming dense clumps, axes densely branched; a x i a l 
i n t e r g e n i c u l a broader than l o n g ; n o n - a x i a l i n t e r g e n i c u l a sometimes 
f l a t t e n e d and i r r e g u l a r l y lobed; conceptacles a x i a l . Frequently the 
dominant species on a l g a l mats and on rock surfaces I n t i d e pools. 

D i s t r i b u t i o n : Mid t o low i n t e r t i d a l , 

48. C o r a l l i n a p o l y a t i c h a Dawson 
Fronds to 4 cm t a l l , branched, s t i f f and e r e c t ; 2-10 branches a r i s i n g 
i n a more or less whorled f a s h i o n from the branching I n t e r g e n i c u l a . 
Occasionally found among stands of C. p l n n a t l f o l i a i n a l g a l mats as w e l l 
as on moist rock surfaces i n the lower mid t i d a l . 

49. C o r a l l i n a vancouverlensis Yendo 
Fronds p u r p l i s h to 14 cm l o n g , u s u a l l y densely branched and congested i n 
limp t u f t s ; i n t e r g e n i c u l a of branches narrower but longer than those o f 
main axes. Occurring i n a number of v a r i e t i e s ; e a s i l y confused w i t h 
C_, p i n n a t i f o l i a . May be common i n same h a b i t a t s . Reportedly h i g h l y 
capable o f w i t h s t a n d i n g d e s i c c a t i o n . 

50. Endpcladia muricata (Postels and Ruprecht) J. Agardh 
Plants dark red t o brown, densely bushy, 4 cm t a l l ; branches c y l i n d r i c a l 
and covered w i t h spines. Occasionally found growing i n t u f t s on exposed 
surfaces of l a r g e rocks I n the h i g h t o mid i n t e r t i d a l . Seasonal occurrence 
can be i n d e t e r m i n a t e . 

5 1 . F o s l i e l l a p a s c h a l i s (Lemoine) S e t c h e l l and Gardner 
Thin crustose, e p i p h y t i c p l a n t s , forming p i n k patches on v a r i o u s algae; 
d i s c o i d outgrowths w i t h s t i p e - l i k e attachments may be present. Found 
r a r e l y o c c u r r i n g on Rhodymenia p a c i f l e a i n the lower mid i n t e r t i d a l . 

52. G l o i o s l p h o n i a v e r t i c i l l a r i s Farlow 
Deep rose p l a n t s , u s u a l l y growing i n dense t u f t s ; c y l i n d r i c a l s t a l k s w i t h 
small whorled b r a n c h l e t a . Rare, o c c u r r i n g i n low i n t e r t i d a l P hyllospadix 
pools. 

53. H a l i p t y l o n g r a c l l e (Lamouroux) Johansen 
Fronds m u l t l p i n n a t e ; branch i n t e r g e n i c u l a are smaller than a x i a l 
i n t e r g e n i c u l a and are c y l i n d r i c a l ; t h a l l u s appearance d e l i c a t e . Rare, 
o c c u r r i n g i n low i n t e r t i d a l P h y l l o s p a d i x pools* 
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54. Hildenbrandia sp. Nardo 1834 
A crustose, u n c a l c l f i e d , i n d e f i n i t e l y expanded alga t h a t appears t o be 
a p u r p l i s h - r e d s t a i n upon rocks. These species are d i f f i c u l t t o 
d i s t i n g u i s h and may a c t u a l l y be d i f f e r e n t l i f e cycle forms of other 
algae. They occur on bare rock surfaces i n h i g h i n t e r t i d a l t o s u b t i d a l 
h a b i t a t s . 

55. Janla crassa Lamouroux 
An a r t i c u l a t e d c a l c i f i e d alga 4 - 6 cm t a l l ; fronds dlchotomously 
branched throughout. Found i n t i d e pools and a l g a l mats where I t I s 
o f t e n associated w i t h C o r a l l i n a species. 

D i s t r i b u t i o n : Mid t o upper low i n t e r t i d a l . 

5 6 . Janla t e n e l l a (Kutzing) Grunow 
Plants u s u a l l y e p i p h y t i c ; fronds form s o f t , dense, t u f t s 1-2 cm t a l l ; 
branch angles I B B S than 4 5 degrees. Occasionally found i n warm t i d e 
pools where i t may occur w i t h J . crassa. 

5 7 . L e p t o c l a d i a blnghamiae J. Agardh 
Plants compressed, deep r e d , dlchotomously to i r r e g u l a r l y branched; 
margins of branches w i t h s h o r t p o i n t e d t e e t h . F i n a l branches are 
t o o t h - l i k e or s l i g h t l y broadened. Common I n d r i f t a f t e r w i n t e r storms; 
occurs s u b t i d a l l y . 

5 8 . Lithothamnlon sp. P h i l i p p e 1 8 3 7 (Lithothamnion giganteum) 
A n o n a r t l c u l a t e d and sometimes nodular crustose a l g a , e p i l i t h i c , 
e p i p h y t i c or e p l z o i c i n h a b i t . Frequently found on moist rock surfaces 
on c l i f f faces i n crevices and on mid t i d a l rocks. 

5 9 . L i t h o t h r i x a s p e r g l l l u m Gray 
Plants 3 - 5 cm h i g h ; a r t i c u l a t e d c a l c i f i e d fronds w i t h i r r e g u l a r , 
sometimes abundant branching, conceptacles are l a t e r a l . Most common 
i n warm t i d e pools and on a l g a l mats. 

D i s t r i b u t i o n : Mid t o upper low i n t e r t i d a l , 

6 0 . Melobesla mediocris ( F o s l i e ) S e t c h e l l and Mason 
Plants appear as p u r p l i s h - p i n k t o w h i t e , t h i n , i r r e g u l a r , crustose 
patches upon Phyllospadix s c o u l e r i . Species s p e c i f i c t o host but 
occurrence i s patchy; when o c c u r r i n g common throughout h o B t . 

D i s t r i b u t i o n : Low i n t e r t i d a l . 

6 1 . Mesophyllum conchatum ( S e t c h e l l and F o s l i e ) Adey 
Plants dark lavender, forming c i r c u l a r c r u s t s up t o 3 cm diameter, 
attached t o a r t i c u l a t e d c o r a l l i n e s by s h o r t c e n t r a l s t a l k ; upper surface 
o f t e n w i t h c o n c e n t r i c r i n g s . Commonly e p i p h y t i c on C o r a l l i n a sp. i n 
a l g a l mats; may densely occur over host t h a l l u s . 

D i s t r i b u t i o n : Mid to low i n t e r t i d a l . 

6 2 . F r l o n i t i s l a n c e o l a t a (Harvey) Harvey 
Red t o red-brown s t i p e s , 3 - 3 5 cm t a l l , w i t h i r r e g u l a r dichotomous 
branching; small l a t e r a l blades commonly present. Rarely o c c u r r i n g on 
a l g a l mats but f r e q u e n t l y found as d r i f t . 

D i s t r i b u t i o n : Low to s u b t i d a l . 
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Order G i g a r t i n a l e s 

63. G l g a r t l n a c a n a l i c u l a t e Harvey 
Annually a r i s i n g from p e r e n n i a l bases; l o v e r p o r t i o n s of t h a l l u s 
greenish, upper p o r t i o n s p u r p l i s h and compressed; growing i n dense 
clumps. I n f r e q u e n t from mid to low i n t e r t i d a l on rock surfaces. 

64. G l g a r t l n a leptorhynchos J. Agardh 
Pla n t s dark brown to b l a c k i s h , slender, w o o l l y or s o f t , i r r e g u l a r l y 
branched, c y l i n d r i c a l t o compressed; spines numerous and o f I r r e g u l a r 
l e n g t h . Occasionally o c c u r r i n g on moist sides of P e l v e t i a rocks i n the 
mid t i d a l where t h a l l u s i s seldom over 3 cm lo n g . 

65. G l g a r t l n a t e p i d a Hollenberg 
Plants p u r p l i s h t o b l a c k , l o o s e l y t u f t e d ; main b r a n c h l e t s splnose; 
l a t e r a l branches a r i s i n g mainly from basal p o r t i o n s . Common as epiphyte 
over C o r a l l i n a sp. and other algae or Phragmatopoma col o n i e s on the 
moist sides of mid t i d a l rocks. I n f r e q u e n t on rocks i n Phyllospadix 
pools i n low i n t e r t i d a l . 

66. G r a c l l a r i a a n d e r s o n i i (Grunow) K y l i n 
T h allus dark red t o 10 cm t a l l w i t h numerous and I r r e g u l a r branching; 
apices straw-colored. Found e p i p h y t i c on C o r a l l i n a sp. i n low i n t e r ­
t i d a l P hyllospadix pools. 

67. G r a c l l a r i a veleroae Dawson 
Plants e r e c t , dark red, membranous, l e s s than 6 cm t a l l ; blades w i t h 
wedge-shaped bases; i r r e g u l a r and dlchotomously f l a b e l l a t e branches 
w i t h round apices. Rare; found e p i p h y t i c on C o r a l l i n a sp. i n low 
i n t e r t i d a l P hyllospadix pools. 

68. Hypnea v a l e n t i a e (Turner) Montagne (Hypnea c o u l t e r ! ) 
Plants e r e c t to decumbent and bushy; branches numerous w i t h acute 
apices; commonly w i t h s m a l l s t e l l a t e groups o f branches which may be 
attached t o l a r g e jagged stand g r a i n s . Common t o occasional i n t i d e 
pools and a l g a l mats on va r i o u s algae. 

D i s t r i b u t i o n : Mid t o low i n t e r t i d a l . 

69. O p u n t i e l l a c a l i f o r n i c a (Farlow) K y l i n 
Plants broad, deep dark red; a s i n g l e blade a r i s i n g from a round 
s t i p e ; secondary blades fan-shaped to broadly obovate, commonly l a r g e r 
than primary blade. A l l blades o f a rubbery t e x t u r e . Frequently 
found i n d r i f t and r a r e l y o c c u r r i n g i n t e r t i d a l l y . When found secondary 
branches u s u a l l y missing and t h a l l u s badly t o r n , 

70. Ozophora l a t i f o l i a Abbott 
Plants e r e c t , b r i c k red w i t h o r w i t h o u t round s t i p e s ; main axes blade­
l i k e , dlchotomously f l a b e l l a t e or w i t h s t l p i t a t e p r o l i f e r o u s margins. 
Rare i n t e r t i d a l l y on moist surfaces of lower rocks; occasional as 
d r i f t . 

D i s t r i b u t i o n : Low to s u b t i d a l . 

4 
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71. Petroglossum p a c i f i c u m Hollenberg 
Plants w i t h e r e c t branches, t o 5 cm t a l l , p u r p l i s h - r e d , w i t h few t o 
many f l a b e l l a t e d i v i s i o n s ; u s u a l l y s l i g h t l y c r i s p e d . Rare; found 
p r o j e c t i n g from t h i n sand l a y e r below Phyllospadix cover i n low 
i n t e r t i d a l pools. 

72. Petroglossum parvum Hollenberg 
Plants 10—18 mm t a l l , p u r p l e t o r e d d i s h ; e r e c t branches simple, l i g u l a t e 
t o s p a t u l a t e , producing s e v e r a l new branches from eroded apex. Rare; 
found i n same h a b i t and h a b i t a t as P_. p a c i f icum. 

73. Plocamium c a r t i l a g i n e u m (Linnaeus) Dixon (P. cocclneum v. pacificum) 
Plants p i n k to p u r p l i s h - r e d , and 5-20 cm h i g h ; er e c t plumose branches 
are compressed and of several orders w i t h the t i p s curved outwardly. 
Occasionally found i n Phyl i p s p a d i x pools s h e l t e r e d below s u r f grass 
cover and as d r i f t . E a s i l y n o t i c e a b l e due to i t s b r i l l i a n t c o l o r and 
d e l i c a t e appearance. 

74. Rhodoglossum a f f i n e (Harvey) K y l i n ( f l a t , unbranched, f l e s h y brown) 
Plants are g r e e n i s h - o l i v e o r re d d i s h - p u r p l e t o b l a c k , i n bushy t u f t s 
1.5-5 cm h i g h ; blades l i n e a r t o broadly l a n c e o l a t e w i t h margins e n t i r e 
and the apices t a p e r i n g . Frequently found on moist surfaces of l a r g e 
rocks i n the mid I n t e r t i d a l . 

• 

Order Hhodymenlales 

75. Coeloseira compressa Hollenberg 
Plants t o 3 cm t a l l , dark red t o p i n k , t u b u l a r and septate throughout; 
commonly w i t h downward c u r v i n g apices developing a d d i t i o n a l s t i p e s . 
Frequently found i n lush a l g a l mats and where m a t - l i k e a l g a l assemblages 
occur on moist rock surfaces i n the mid to lower I n t e r t i d a l . 

76. Coeloseira parva Hollenberg 
Plants 2-3,5 cm t a l l , dark red w i t h t u b u l a r septate branches borne on 
erect s o l i d s t i p e s . S u p e r f i c i a l l y s i m i l a r to C_. compresaa but o f t e n 
p r o j e c t i n g out of a l g a l mat surface and branches not compressed. 
Found i n s i m i l a r h a b i t and h a b i t a t as compressa. 

77. Gastroclonium c o u l t e r ! (Harvey) K y l i n 
Plants 10-26 cm t a l l , w i t h r e d d i s h bases and greenish tops; s o l i d 
c y l i n d r i c a l axes bearing many s h o r t , hollow, septate b r a n c h l e t s . 
Branchlets o f t e n h e a v i l y grazed making i d e n t i f i c a t i o n d i f f i c u l t . 
Occurs on moist rock surfaces I n mid i n t e r t i d a l . 

78. Rhodymenia c a l i f o r n i c a K y l i n 
B r i g h t p i n k to deep red bushy clumps, 3-5 cm t a l l ; one t o many spreading, 
dlchotomously d i v i d e d blades upon short s t i p e s t h a t a r i s e from a 
s t o l o n i f e r o u s system. Rare; o c c u r r i n g on the moist surfaces of l a r g e 
rocks and a t t h e i r bases I n mid t i d a l pools. Frequent I n d r i f t ; 
r e p o r t e d l y p r e f e r r i n g shaded h a b i t a t . 

79. Rhodyioenia p a c i f i c a K y l i n 
T h allus deep rose, f l a t t e n e d and attached by d i s c o i d h o l d f a s t ; branching 
dichotomous i n f l a b e l l a t e blades at i r r e g u l a r I n t e r v a l s ; blades o f t e n 
b l u n t and t e r m i n a l l y broadened. Rare; o c c u r r i n g on shaded moist 
rock surfaces i n mid t o lower I n t e r t i d a l ; occasional as d r i f t . 
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Order Ceramiales. 

80. Acrosorlum uncinatum (Turner) K y l i n 
Plants deep rose r e d ; blades I r r e g u l a r l y t oothed, o c c a s i o n a l l y ending 
i n hooks t h a t f u n c t i o n as t e n d r i l s . T h a l l u s extremely f l a t t e n e d and 
d e l i c a t e . E p i p h y t i c on a v a r i e t y o f algae; most common on moist 
surfaces of P e l v e t i a dominated rocks and on l u s h m a t - l i k e a l g a l assemblages 
i n mid t o low i n t e r t i d a l . 

81. A n l s o c l a d e l l a p a c i f l e a K y l i n 
Blades u s u a l l y 1.5-3 cm t a l l , deep rose p i n k , forming masses, f r e q u e n t l y 
b u r i e d i n f i n e sand; blades w i t h o p p o s i t e l y branched mldveins. Rare; 
e a s i l y overlooked under Ph y l l o s p a d i x cover i n low i n t e r t i d a l p o o l s. 

82. C a l l l t h a m n i o n b i s e r i a t u m K y l i n 
Plants e p i p h y t i c , deep rose, u n c o r t i c a t e d w i t h endophytic r h i z o l d s ; 
conspicuous p e r c u r r e n t axes a l t e r n a t e l y branched i n one plane w i t h 
u n i l a t e r a l appearance. Pound on o l d e r d e t e r i o r a t i n g p o r t i o n s of 
Egregia m e n z i e s i i I n low to s u b t i d a l . 

83. C a l l l t h a m n i o n rupicolum Anderson 
Plants form s o f t , f e l t e d , deep rose t o chocolate brown t u f t s , 1-2 cm 
t a l l ; branching a l t e r n a t e . Frequently found over sandy s u b s t r a t e 
and associated w i t h C o r a l l i n a frondescens beneath P e l v e t i a cover and 
i n P h y l l o s p a d i x pools; occurs mid t o low i n t e r t i d a l . 

84. Centroceras clavulatum (C. Agardh) Montagne 
Plants dark red, t u f t e d , 1-3 cm t a l l ; each segment i n younger branches 
w i t h s e v e r a l spines; u l t i m a t e branches incurved i n p a i r s . This species 
i s f r e q u e n t l y found o c c u r r i n g as an epiphyte on a v a r i e t y of algae on 
a l g a l mats i n the low to mid i n t e r t i d a l . 

85. Ceramium eatonianum (Farlow) DeToni 
Plants purplish-brown, 1-4 cm t a l l , i n loose t u f t s , branching dichotomous; 
lower p o r t i o n s appear banded. Frequently found on moist surfaces of 
P e l v e t i a rocks and on mat forming algae i n the mid t o low i n t e r t i d a l . 

86. Ceramium sp. Roth 
Plants u s u a l l y e r e c t , c y l i n d r i c a l and f r e e l y branched; branches c o r t i c a t e d 
c o n t i n u o u s l y or i n transverse bands at nodes; apices u s u a l l y f o r c i p a t e . 
These species may occur f a i r l y f r e q u e n t l y throughout the i n t e r t i d a l 
but are d i f f i c u l t to i d e n t i f y due to t h e i r small s i z e and microscopic 
d i s t i n g u i s h i n g c h a r a c t e r i s t i c s . 

87. Chondria c a l i f o m i c a ( C o l l i n s ) K y l i n 
Plants u s u a l l y p u r p l i s h and conspicuously i r i d e s c e n t i n l i f e , 4-5 cm 
t a l l ; t h a l l u s densely and openly branched. Always found e p i p h y t i c on 
various algae; e a s i l y I d e n t i f i e d due t o I t s i r i d e s c e n c e and d e l i c a t e 
appearance. Most commonly found i n low i n t e r t i d a l pools. 

88. Chondria n i d i f i c a Harvey 
Plants dark r e d , 15-20 cm t a l l ; c y l i n d r i c a l axes remotely and m u l t i ­
f a r i o u s l y branched, these t e r m i n a l l y attenuated. These p l a n t s were 
found to occur o n l y beneath P h y l l o s p a d i x i n the low i n t e r t i d a l . They 
commonly may host up to four species of epiphytes. 
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89. Chondria sp. C. Agardh 
Plants e r e c t , polyslphonous; branches c y l i n d r i c a l ; branching r a d i a l 
or i r r e g u l a r and sometimes whorled. These species are g e n e r a l l y common 
i n t i d e pools but are d i f f i c u l t to i d e n t i f y due t o t h e i r simple form. 

90. Cryptopleura c o r a l l i n a r a (Nott) Gardner 
Plants brownish-red, adhering c l o s e l y t o c o r a l l i n e host; margins 
smooth t o scallop e d ; branches f r e e and p a r t l y e r e c t . Frequent wherever 
C o r a l l i n a sp. occur i n abundance, u s u a l l y mid t o s u b t i d a l . 

91. Cryptopleura c r i s p a K y l i n 
Plants rose red, creeping, w i t h e r e c t p o r t i o n s , 3-8 cm t a l l ; margins 
undulate to densely scalloped and c r i s p ; e p i p h y t i c upon P t e r o c l a d i a , 
Gelidium or C o r a l l i n a . This species a t t a i n s i t s most robust appearance 
below Phyllospadix I n the lower i n t e r t i d a l . 

92. E r y t h r o c y s t i s saccata ( J . Agardh) S i l v a 
Plants e l l i p s o i d a l , t o 1 cm l o n g ; e p i p h y t i c mostly upon Laurencia  
p a c i f l e a and o c c a s i o n a l l y on ot h e r Laurencia spp. This p l a n t i s most 
commonly found on i t s host i n the low i n t e r t i d a l zone. 

93. G r i f f i t h s i a p a c l f i c a K y l i n 
Tufted p l a n t s up to 3 cm h i g h ; orange-pink i n c o l o r ; lower p a r t s 
dichotomous w i t h bases entangled. Rare; only occurred on a l g a l mats 
i n the low i n t e r t i d a l d u r i n g s p r i n g . 

94. Herposiphonia v e r t i c i l l a t a (Harvey) K y l i n (H. parva) 
P r o s t r a t e p l a n t s commonly e p i p h y t i c upon c o r a l l i n e s ; deep red i n c o l o r 
w i t h branching i n one plane, 3-4 cm h i g h . This p l a n t c l o s e l y adheres to 
i t s host and can be seen conspicuously entwined around i t . Occasional 
where C o r a l l i n a occurs abundantly . 

95. Heterosiphonia erecta Gardner 
Plants s m a l l , dark rose and p a r t l y p r o s t r a t e ; e r e c t p o r t i o n s s t o u t 
w i t h branching every two segments; axes u n c o r t i c a t e d w i t h monosiphonous 
l a t e r a l s and divergent acute apices. Dominant epiphyte on Egregia; 
occurs low to s u b t i d a l l y . 

96. Janczewskla lappacea S e t c h e l l 
Plants growing on Chondria n i d i f i c a ; p i n k , b u r r - l i k e , 3-5 mm i n d i a ­
meter. Occasionally found on i t s host under Phyllospadix i n the low 
i n t e r t i d a l . 

97. J a n t i n e l l a verrucaeformis ( S e t c h e l l and McFadd) K y l i n 
Minute, w h i t i s h p l a n t s growing on Chondria c a l i f o r n i c a and £. n i d i f i c a ; 
f r e e polyslphonous branches s p i r a l l y i n s e r t e d ; commonly causing s l i g h t 
bend a t attachment p o i n t . May be found to be common on hosts under 
microscopic examination; occurs wherever hosts are common. 

98. Laurencia p a c l f i c a K y l i n 
Deep r e d d i s h - p u r p l e ; numerous r a d i a l l y branched e r e c t axes, 6-16 cm 
t a l l , a r i s i n g from numerous s t o l o n s ; u l t i m a t e b r a n c h l e t s i n v e r s e l y 
c o n i c a l . Common i n dense groupB on the bottoms and sides of mid t i d a l 
rocks and below Phyllospadix and Egregia cover i n low i n t e r t i d a l . 
Frequently found as epiphyte on d e t e r i o r a t i n g Egregia sp. 
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99. Laurencia a i n i c o l a S e t c h e l l and Gardner (L. s c r i p p s e n s i s ) 
A small p i n n a t e l y branched e p i p h y t e , 10-16 mm h i g h , growing i n dense 
t u f t s ; branches f l a t t e n e d and u s u a l l y c ontorted* Common on l u s h a l g a l 
mats and on l a r g e f l a t rocks I n P h y l l o s p a d i x p o o l s ; o c c a s i o n a l l y 
o c c u r r i n g on algae on moist rock faces i n the mid i n t e r t i d a l . 

100. Laurencia s p e c t a b i l i s v. dlegoensls (Dawson) Dawson 
Deep reddish-brown p l a n t s , 8-20 cm high w i t h c h a r a c t e r i s t i c a p i c a l 
p i t s ; the l a r g e s t o f our f l a t t e n e d Laurencia's. Frequently found w i t h 
a blue-green i r i d e s c e n t pigment on the top side of the t h a l l u s as i n 
L. s i n l c o l a . Commonly o c c u r r i n g low i n the i n t e r t i d a l on rock. 

101. Laurencia splendenB Hollenberg 
Plants 3-20 cm t a l l , reddish-brown; e r e c t axes s t r o n g l y compressed, 
bearing dense simple b r a n c h l e t s ; o f t e n e p i p h y t i c upon c o r a l l i n e s . 
Found e x c l u s i v e l y o c c u r r i n g on sandy bottoms of Phyllospadix pools i n 
the low i n t e r t i d a l , 

102. Laurencia subopposita ( J . Agardh) S e t c h e l l 
Deep rose e p i p h y t i c p l a n t s , 10-20 cm h i g h ; p l a n t s c h a r a c t e r i z e d by 
t e r m i n a l hooks c o i l i n g around the host p l a n t s . Abundant on low 
i n t e r t i d a l stands of P h y l l o s p a d i x and v a r i o u s algae. 

103. L e v r i n g i e l l a g a r d n e r i ( S e t c h e l l ) K y l i n 
Minute, t u f t e d , p i n k i s h - w h i t e p l a n t s , ' p a r a s i t i c * on F t e r o s i p h o n i a sp,; 
branches r a d i a l and s p i r a l l y arranged. L o c a l l y found o c c u r r i n g on 
Chondria n i d i f i c a i n the low i n t e r t i d a l . 

104. F l a t y s i p h o n i a parva S i l v a and Cleary 
D e l i c a t e deep rose epiphytes o c c u r r i n g on Codlum f r a g i l e and up t o 
1 cm t a l l ; branching somewhat sparse and u n i l a t e r a l ; the branches 
f l a t t e n e d and polyslphonous, c o n t a i n i n g f o u r p e r i c e n t r a l c e l l s per 
segment. E a s i l y overlooked on h o s t ; may be common upon close examina­
t i o n ; d i s t r i b u t i o n , mid t i d a l . 

105. Pogonophorella c a l i f o m i c a ( J , Agardh) S i l v a 
Small dense p l a n t s w i t h e r e c t dark red axes p r o j e c t i n g through f i n e 
sand; repeatedly branched and r a d i a l l y organized; each segment bearing 
branched f i l a m e n t s . Rare; found e x c l u s i v e l y under Phyllospadix 
i n low I n t e r t i d a l pools. 

106. Polysiphonia s a v a t i e r l Harvey 
Plants 3-10 mm t a l l ; e r e c t branches spreading somewhat dlchotomously, 
t u f t - l l k e ; o f t e n e p i p h y t i c upon Codlum f r a g i l e . This species waB 
e x c l u s i v e l y found growing on i t s host i n the mid i n t e r t i d a l . 

107. Pplysiphonia scopulorum v. v i l l u m ( J . Agardh) Hollenberg 
Brownish-red p l a n t s a r i s i n g from u n i c e l l u l a r r h i z o i d s ; e r e c t branches 
simple or s p a r i n g l y branched; l a t e r a l branches independent of i n f r e q u e n t 
t r i c h o b l a s t s . These p l a n t s are microscopic i n character and o c c a s i o n a l l y 
occur as an epiphyte on o l d e r d e t e r i o r a t i n g p o r t i o n s of Egregia sp, 
i n the low and s u b t i d a l . 
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1 0 8 . F t e r o s i p h o n i a b a i l e y i (Harvey) Falkenberg 
Plants 8-25 cm t a l l , n e a r l y b l a c k , main axes p e r c u r r e n t , c y l i n d r i c a l , 
much branched above and completely c o r t i c a t e d . Occasionally found 
almost completely b u r i e d I n sand deposits under Phyllospadix I n the 
low i n t e r t i d a l . When found secondary branches missing from lower two-
t h i r d s o f p l a n t s . 

109. Pterosiphonia dendroidea (Montagne) Falkenberg 
Plants brownish-red to deep r e d , w i t h numerous e r e c t p e r c u r r e n t 
branches of 2 or 3 orders; branches of a l l orders a r i s i n g at i n t e r v a l s 
of 2 segments. I n f r e q u e n t ; o c c a s i o n a l l y o c c u r r i n g on moist faces of 
mid t i d a l rocks and on rock surfaces of Phyllospadix pools; e a s i l y 
overlooked due to i t s s m a l l s i z e . 
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SPECIES LIST OF INTERTIDAL ANIMALS OF 
CABRILLO NATIONAL MONUMENT 

FQRIFERA 

Class Demosponglaei 

1. Flocamla k a r y k l n a de Laubenfels, 1927 (Family Plocamildae) 
Common on the undersides of mid- and l o w - t i d e rocks; red. 

2. Cliona ceJLata c a l i f o r n i a n a de Laubenfels, 1932 (Family Clionidae) 
Several abalone s h e l l s found at low t i d e w i t h Cliona bored i n d o r s a l 
s h e l l surface; yellow b o r i n g sponge. 

3. Xestospongia v a n i l l a (de Laubenfels, 1930) (Family H a l i c l o n i d a e ) 
Found on the undersides of a few l o w - t i d e rocks; w h i t e sponge. 

CNIDARTA 

Class Anthozoa: 

4. Anthopleura elegantissiina (Brandt, 1835) (Family Anthopleuridae) 
Very abundant on h i g h - and m i d - t i d e b a r n a c l e , P e l v e t i a and M y t i l u s 
rocks; common as s o l i t a r y i n d i v i d u a l s on a l g a l mat and i n t i d e p o o l s ; 
u s u a l l y I n large aggregations, o r a l d i s k w i t h s t r i p e s . 

5. A s t r a n g i a l a j o l l a e n s i s Durham, 1947 (Family Astrangidae) 
Common on the undersides of some m i d - t i d e rocks; red-orange c o r a l , 

6. U n i d e n t i f i e d s m a l l red anemone on undersides o f rock. 

PLATYHELMINTHES 

Two species have been observed on the undersides of h i g h - and m i d - t i d e 
rocks, both u n i d e n t i f i e d . 

NEMERTEA 

Several u n i d e n t i f i e d species have been found under m i d - t i d e rocks 
and i n M y t i l u s beds. 

ANNELIDA 

Class Polychaeta: 

7. Halosydna b r e v i s e t o s a Kinberg, 1855 (Family Polynoidae) Found on 
the undersides o f some mi d - t i d e rocks; scale worm. 

8. S p i r p r b i a s p i r i l l u m (Linnaeus, 1758) (Family Serpulidae) Found on 
hard surfaces and on the undersides of h i g h - t o l o w - t i d e rocks; 
d e x t r a l s p i r a l tube* 
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9. S p i r o r b i a exlmius Bush, 1904 (Family Serpulidae) Found on hard 
surfaces and on the undersides of h i g h - t o l o w - t i d e rocks; s i n i s t r a l , 
corrugated s p i r a l tube. 

10- S p i r o r b i a sp. (Family Serpulidae) Found on hard surfaces and on t h e 
undersides of h i g h - to l o w - t i d e rocks; s i n i s t r a l , smooth s p i r a l tube. 
These l a s t two species very abundant. 

I l l Eupomatis g r a c i l i s Bush, 1904 (Family Serpulidae) Common on the 
undersides of mid- to l o w - t i d e rocks; n o n - s p i r a l calcareous tube. 

12. Salmacina t r i b r a n c h l a t a (Moore, 1923) (Family Serpulidae) Very 
ahundant on the undersides of some mid- and l o w - t i d e rocks; s m a l l 
tube worms. 

13. Fhragraatopoma c a l i f o r n i c a (Fewkes, 1889) (Family Sabellaridae) Large 
colonies found a t base of some h i g h - t i d e barnacle rocks; colonies common 
on P e l v e t i a rocks; sand c a s t l e worm. 

14. U n i d e n t i f i e d tube worm. Found on the undersides of mid- to l o w - t i d e 
rocks; tubes composed of s h e l l and d e b r i s . 

15. Lumbrineris sp. (Family Lumbrineridae) One l a r g e I n d i v i d u a l found 
i n sand below l o w - t i d e rock; earthworm-like, 

16* u n i d e n t i f i e d Nereid Worm (Family Nereidae) Worms found i n M y t i l u s 
beds and i n sand underneath rocks; may be more than one species. 

ARTHROPODA 

Class Crustacea: 

Subclass C l r r l p e d i a : 

17, P o l l i c i p e s polymerus (Sowerby, 1833) (Family S c a l p e l l i d a e ) Common 
along w i t h M y t i l u s and at base o f c l i f f faces; Goose-neck Barnacle. 

18. Balanus glandula Darwin, 1854 (Family Balanldae) Common on h i g h -
t i d e barnacle rocks and some S. Use M y t i l u s rocks. 

19« T e t r a c l i t a squamosa Darwin, 1854 (Family Balanidae) Abundant 
on the bases and v e r t i c l a faces o f M y t i l u s and P e l v e t i a rocks. 

20. Chthamalus f i s s u s Darwin, 1854 (Family Balanidae) Very abundant 
on barnacle rocks and on M y t i l u s s h e l l s i n M y t i l u s beds; common 
throughout the mid- and h i g h - t i d e on most rocks. 

Subclass Malacostraca: 

Order Isopoda: 

21. Cirolana h a r f o r d i (Lockington, 1877) (Family Cirolanidae) Common on. 
the undersides of mid- and l o w - t i d e rocks. 
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22. L i g l a o c c i d e n t a l i s Dana, 1853 '(Family L i g i d a e ) F a i r l y common on 
extreme high t i d e c l i f f faces. 

23. Idotea urotoma .Stimpson, 1864 (Family I d o t e i d a e ) Common on the 
undersides o f m i d - t i d e rocks. 

24. Pentidotea resecata (Stimpson, 1857) (Family I d o t e i d a e ) A few specimens 
found on Phyl l o s p a d i x leaves. 

Order Amphipoda: 

There are probably s e v e r a l species of amphipods, a l l species u n i d e n t i f i e d . 
Mainly found on a l g a l mats. 

Order Decapoda; 

25. Lysmata c a l i f o r n i c a (Stimpson, 1860) (Family H i p p o l y t l d a e ) Moderately 
common under rocks and I n t i d a l pools. 

26. S p l r o n t o c a r i s p i c t a (Stimpson, 1871) (Family H i p p o l y t i d a e ) Moderately 
common under rocks and I n t i d a l pools. 

27. Pagurus samuelis (Stimpson, 1857) (Family Paguridae) Found i n h a b i t i n g 
s h e l l s i n high and middle t i d e t l d e p o o l s ; also very common along rocks on 
f l a t benches. 

28. Pagurus h i r s u t i u s c u l u s (Dana, 1851) (Family Paguridae) Same h a b i t a t 
as P. samuelis. 

29. P e t r o l i s t h e s c i n c t i p e s (Randall, 1839) (Family Porcellanidae) F a i r l y 
common on the undersides of mid- and l o w - t i d e rocks. 

30. P u g e t t i a products (Randall, 1839) (Family M a j i i d a e ) Occasionally found 
at mid to low t i d e i n P e l v e t i a and Egregia. 

31. Taliepus n u t t a l l i (Randall, 1839) (Family M a j i i d a e ) A few i n d i v i d u a l s 
found a t low t i d e i n pools covered by algae. 

32. Loxorhynchus c r i s p a t u s Stimpson, 1857 (Family M a j i i d a e ) Moderately 
common on the undersides of m i d - t i d e rocks. 

33. Cancer antennarlus Stimpson, 1856 (Family Cancridae) A few i n d i v i d u a l s 
found a t low t i d e i n algae-covered pools. 

34. Pachygrapsus crasslpes Randall, 1839 (Family Grapsidae) Common i n 
crevices at high t i d e ; f a i r l y common on M y t i l u s rocks. 

ECHINODERMATA 

Class Asteroidea: 

35. P i s a s t e r giganteus (Stimpson, 1857) (Family A s t r i i d a e ) A few i n d i v i d u a l s 
found under some mi d - t i d e rocks and i n t i d e pools i n S. Use area. 

36. P i s a s t e r ochraceus (Brandt, 1835) (Family A s t r i i d a e ) Only a couple of 
i n d i v i d u a l s found at the base o f l a r g e M y t i l u s rocks. 
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37. F a t i r i a m i n i a t a (Brandt, 1835) (Family A s t r l n i d a e ) Several s m a l l 
i n d i v i d u a l s found on rock benches among rubble from mid to low t i d e 
i n S. Use area. 

38. Astrometis s e r t u l i f e r a Xantus, 1860 (Family A s t r i i d a e ) Ted Turk 
r e p o r t s seeing t h i s species. 

Class Ophiuroidea: 

39. Ophioderma panamense L u t k l n , 1872 (Family Ophiocomidae) Common 
on the undersides of mid and l o w - t i d e rocks. 

40. Ophiopteris papulosa. (Lyman, 1875) (Family Ophiocomidae) Moderately 
common on the undersides of mid and l o w - t i d e rocks. 

41. Ophioplocus esmarki (Lyman, 1874) (Family Ophioleptidae) A few 
i n d i v i d u a l s found on the undersides of mid and l o w - t i d e rocks. 

42. Cjphlothrix r u d i s Lyman, 1874 (Family Ophioleptidae) Ted Turk r e p o r t s 
seeing t h i s species. 

43. O p h i o t h r i x s p i c u l a t a LeConte, 1851 (Family Ophioleptidae) Ted Turk 
r e p o r t s seeing t h i s species, 

44. Ophionereis annulata LeConte, 1851 (Family Ophiactidae) Ted Turk 
r e p o r t s seeing t h i s species. 

45. Amphipholls pugetana (Lyman, i860) (Family Amphiuridae) Ted Turk 
r e p o r t s seeing t h i s species. 

Class Echinoidae: 

46. L y t e c hinus p i c t u s ( V e r r i l l , 1867) (Family Toxopneustidae) A s i n g l e 
i n d i v i d u a l found i n depression on the undersides o f a l o w - t i d e rock. 

47. Strongylocentrotus purpuratus (Stimpson, 1857) (Family Strongylo-
c e n t r o t i d a e ) A few i n d i v i d u a l s found under l o w - t i d e rocks. 

48. Strongylocentrotus franciscanus Agassiz, 1879 (Family Strongylo-
c e n t r o t i d a e ) Ted Turk r e p o r t s seeing t h i s species. 

ECTOPROCTA: 

While t h e r e are probably many species of bryozoans found i n the i n t e r t i d a l 
zone at C a b r i l l o , only two seem t o be conspicuous; 

49. Red Bryozoan Common, forming f l a t , red en c r u s t a t i o n s on the undersides 
of rocks from mid t o low t i d e . 

50. Brown Bryozoan Common, forming f l a t , brown en c r u s t a t i o n s on the undersid 
of rocks from mid to low t i d e . 

CHORDATA: 
Subphylum Urochordata: 

5 1 - Euherdmania c l a v i f o r m i s ( R i t t e r , 1903) (Family Synoicidae) Moderately 
common i n colonies on the undersides of some mid and l o w - t i d e rocks; c l u b -
shaped c o l o n i e s . 
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MOLLUSCA 

Clagg Pelecypoda: 

52. Barbatia b a i l y i (Bartsch, 1931) (Family Arcidae) Common, attached by 
byasal threads to the undersides o f m i d - t i d e rocks. 

5 3 . M y t i l u s c a l i f o r n i a n u s Conrad, 1837 (Family M y t i l i d a e ) Very common 
i n l a r g e c o l o n i e s , attached to l a r g e m i d - t i d e rocks; smaller c o l o n i e s 
found at base of c l i f f face. 

5 4 . S e p t i f e r b i f u r c a t u s (Conrad, 1837) (Family M y t i l i d a e ) Small co l o n i e s 
f a i r l y common, attached i n cre v i c e s o f h i g h - t i d e rocks and on P e l v e t i a 
rocks. 

5 5 . Modiolus capax (Conrad, 1837) (Family M y t i l i d a e ) Empty s h e l l s found 
at low t i d e among rocks i n rubble area. 

56. Adula f a l c a t a (Gould, 1851) (Family M y t i l i d a e ) Only moderately common, 
found bored I n s o f t shale a t mid and l o w - t i d e . 

57. Lithophaga plumula (Hanley, 1843) (Family M y t i l i d a e ) A couple of 
specimens found bored i n empty s h e l l s o f H a l l o t i s and H i n n i t e s . 

58. Ostrea l u r i d a Carpenter, 1864 (Family Ostreidae) Empty s h e l l s found 
among deb r i s and rubble. 

59. Leptopecten monotimeris (Conrad, 1837) (Family Pectinidae) One specimen 
found attached to a blade of Macrocystis washed up. 

50. H i n n i t e s multirugosus (Gale, 1928) (Family P e c t i n i d a e ) Empty s h e l l s 
found at low t i d e among rocks. 

Chama p e l l u c i d a Broderip, 1835 (Family Chamidae) Not very common, 
attached t o the undersides of some l o w - t i d e rocks. 

62. Pseudochama exogyra (Conrad, 1837) (Family Chamidae) F a i r l y common, attached 
to the undersides and bases o f l o w - t i d e rocks; o c c a s i o n a l l y attached t o rock 
on a l g a l mat benches. 

63. Glans subquadrata (Carpenter, 1864) (Family C a r d i t i d a e ) Common, attached 
to the undersides of mid and l o w - t i d e rocks. 

64. Lasaea s u b v i r i d i s D a l l , 1899 (Family Erycinidae) A few empty s h e l l s 
found i n g r a v e l among rocks. 

65. Codakia c a l i f o r n i c a (Conrad, 1837) (Family Lucinidae) A couple of empty 
s h e l l s found among rocks I n rubble area. 

66. Diplodonta o r b e l l u s (Gould, 1851) (Family Ungulinidae) Moderately common, 
n e s t l e d among rubble and rocks at low t i d e ; a couple of i n d i v i d u a l s found 
among algae i n samll pools I n a l g a l mat area. 

67. Trachycardium quadragenarlum (Conrad, 1837) (Family Cardiidae) One empty 
valve found I n rocky rubble a t low t i d e . 
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68. Chione u n d a t e l l a (Sowerby, 1835) '(Family Veneridae) A few empty s h e l l s 
found among rocks. 

6 ^ Protothaca stamlnea (Conrad, 1837) (Family Veneridae) Empty s h e l l s 
common among rocks and d e b r i s . 

70. Cumingia c a l i f o r n i c a Conrad, 1837 (Family Semelidae) F a i r l y common, 
found i n rock crevices at low t i d e . 

71. Semele decisa (Conrad, 1837) (Family Semelidae) Empty s h e l l s found among 
low-1 ide ro cks, 

72. Semele r u p i c o l a B a l l , 1915 (Family Semelidae) Empty s h e l l s found among 
rocks, 

73. Sanguinolaria n u t t a l l i i (Conrad, 1837) (Family Psammobiidae) One empty 
s h e l l found washed up onto Grunion Beach, 

74. Platyodon c a n c e l l a t u s (Conrad, 1837) (Family Myidae) Empty s h e l l s very 
common i n rubble area at mid and low t i d e ; a few l i v i n g specimens found 
burrowed i n s o f t shale. 

75. H i a t e l l a a r c t i c a (Linnaeus, 1767) (Family H I a t e l l i d a e ) Empty s h e l l s 
common i n g r a v e l . 

76. P e n l t e l l a p e n i t a (Conrad, 1837) (Family Pholadidae) Common, bored i n 
s o f t shale from mid to low t i d e . 

7 7 . Netastoma r o s t r a t a (Valenciennes, 1846) (Family Pholadidae) Common, bored 
i n s o f t shale from mid t o low t i d e * 

Class Gastropoda: 

78. H a l i o t i s corrugata Wood, 1828 (Family H a l i o t i d a e ) Empty s h e l l s moderately 
common among rocks a t low t i d e . 

7 9 . H a l i o t i s rufescens Swalnson, 1822 (Family H a l i o t i d a e ) One empty s h e l l seen 
among rocks a t low t i d e . 

80. H a l i o t i s c r a c h e r o d i i Leach, 1814 (Family H a l i o t i d a e ) Several specimens found 
attached t o bases and undersides o f m i d - t i d e rocks. 

81. Diodora aspera (Rathke, 1833) (Family F i s s u r e l l i d a e ) One empty s h e l l 
found among rocks a t low t i d e . 

82. Megathura c r e n u l a t a (Sowerby, 1825) (Family F i s s u r e l l i d a e ) Occasionally 
found on m i d - t i d e rock benches, 

83. F i s s u r e l l a volcano Reeve, 1849 (Family F i s s u r e l l i d a e ) Common on the 
undersides of mid and l d w - t i d e rocks and on rocks covered by P e l v e t i a * 

84. Acmaea rosacea Carpenter, 1864 (Family Acmaeidae) One l i v i n g specimen 
found on the underside o f a l o w - t i d e rock; empty s h e l l s f a i r l y common i n 
gra v e l . 

85. C o l l i s e l l a p e l t a (Rathke, 1833) (Family Acmaeidae) Common on rocks 
covered by P e l v e t i a , (Referred to as Acmaea p e l t a I n t e x t . ) 
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86. C o l l i a e l l a d i g i t a l i s (Rathke, 1833) (Family Acmaeidae) Very common on 
v e r t i c a l c l i f f faces at h i g h t i d e and splash zone; common on barnacle rocks. 
(Referred t o as Acmaea d i g i t a l i s i n t e x t . ) 

87. C o l l i s e l l a scabra (Gould, 1846) (Family Acmaeidae) Common on rocks I n 
most areas, e s p e c i a l l y c l i f f f aces, barnacle rocks, P e l v e t i a and M y t i l u s rocks. 
(Referred t o as Acmaea scabra i n t e x t . ) 

88. C o l l i s e l l a aomiM-(Test, 1945) (Family Acmaeidae) Common on rocks i n upper 
m i d - t i d e zone (grouped w i t h _C. scabra due t o d i f f i c u l t y I n i d e n t i f i c a t i o n ) . 
(Referred t o as Acmaea conus i n t e x t . ) 

89. C o l l i s e l l a l i m a t u l a (Carpenter, 1864) (Family Acmaeidae) F a i r l y common 
on rocks covered by P e l v e t i a and some M y t i l u s rocks, 
(Referred to as Acmaea l i m a t u l a i n t e x t . ) 

90. C o l l i s e l l a s t r i g a t e l l a (Carpenter, 1864) (Family Acmaeidae) Common on most 
mid-and h i g h - t i d e r i c k s . 
(Referred to as Acmaea s t r i g a t e l l a i n t e x t . ) 

91. C o l l i s e l l a asm! (Middandorff, 1847) (Family Acmaeidae) A few i n d i v i d u a l s 
found attached on s h e l l s of l i v i n g Tegula f u n e b r a i l s i n upper mid t i d e zone, 
(Referred to as Acmaea asmi i n t e x t . ) 

92. Notoacmea f e n e s t r a t a (Reeve, 1855) (Family Acmaeidae) One i n d i v i d u a l found 
attached to blade of Egregia at low t i d e . (Referred to as Acmaea f e n e s t r a t a 
i n t e x t . ) 

93. Notoacmea insessa (Hinds, 1843) (Family Acmaeidae) F a i r l y common, attached 
to blades of Egregia i n surge channels. (Referred to as Acmaea insessa 
i n t e x t . ) 

94. Notoacmea paleacea (Gould, 1853) (Family Acmaeidae) Common on leaves of 
Phyllospadix. (Referred to as Acmaea paleacea i n t e x t , ) 

95. L o t t i a glgantea Sowerby, 1834 (Family Acmaeidae) Common on c l i f f faces and 
M y t i l u s rocks. 

96. N o r r i s i a n o r r i s i (Sowerby, 1838) (Family Trochidae) Only moderately common 
among rubble and rocks at low t i d e , 

9 7 - Tegula a u r e o t i n c t a (Forbes, 1852) (Family Trochidae) Several i n d i v i d u a l s 
found among rock rubble from mid t o low t i d e . 

98. Tegula e i s e n i Jordan, 1936 (Family Trochidae) Common on mi d t i d e benches 
and on the undersides of m i d - t i d e rocks. 

99. Tegula f u n e b r a i l s (A. Adams, 1855) (Family Trochidae) Very common i n the 
lower h i g h t i d e zone, on and under rocks. 

100. Homalopoma lur i d u m ( D a l l , 1885) (Family Turbinidae) Common on the undersides 
of m i d t i d e rocks. 

101. Astraea undosa (Wood, 1828) (Family Turbinidae) Moderately common among 
rocks at low t i d e . 

102. T r i c o l i a p u l l o i d e s (Carpenter, 1865) (Family P h a s i a n e l l i d a e ) F a i r l y 
common on leaves of Phyllospadix. 

103. T r i c o l i a r u b r i l i n e a t a (Strong, 1928) (Family Phasianellidae) Several 
empty s h e l l s found i n g r a v e l , 

104. Lacuna u n i f a s c i a t a Carpenter, 1857 (Family Lacunidae) Common on leaves of 
Phyllospadix; moderately common on c o r a l i n e algae on a l g a l mats. 
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1 0 5 . L i t t o r i n a p l a n a x i s F h i l i p p i , 1 8 4 7 (Family L i t t o r i n i d a e ) Very common, 
found on c l i f f faces from h i g h t i d e t o above the splash zone. 

106. L i t t o r i n a s c u t u l a t a (Gould, 1849 (Family L i t t o r i n i d a e ) Very common i n 
crevices from high t o mid t i d e ; common i n empty barnacle s h e l l s . 

107. Teinoatoma supravallatum (Carpenter, 1864) (Family V i t r i n e l l i d a e ) A few 
empty s h e l l s found i n g r a v e l . 

108. V i t r i n e l l a o l d r o y d i Bartsch, 1907 (Family V i t r i n e l l i d a e ) A few empty 
s h e l l s found i n g r a v e l . 

109. Caecum c a l i f o m l c u m D a l l , 1885 (Family Caecidae) Empty s h e l l s found i n 
gra v e l . 

110. Caecum c r e b r i c i n c t u m (Carpenter, 1864) (Family Caecidae) One empty s h e l l 
found i n g r a v e l . 

111. Fartulum o r c u t t i ( D a l l , 1885) (Family Caecidae) Very common on the under­
sides of some m i d - t i d e rocks. 

112. Serpulorbis squamigerus (Carpenter, 1857) (Family Vermetidae) Common 
on the undersides of mid- t o l o w - t i d e rocks and on rocks covered by 
P e l v e t i a . 

113. C e r i t h i o p s i s cosmia Bartsch, 1907 (Family C e r i t h l o p s i d a e ) A few empty 
s h e l l s found i n g r a v e l . 

114. S e l l a montereyensis Bartsch, 1907 (Family C e r i t h l o p s i d a e ) A few empty 
s h e l l s found i n g r a v e l . 

115. Trlphora pedroana Bartsch, 1907 (Family T r i p h o r i d a e ) A few empty s h e l l s 
found i n g r a v e l . 

116. Epitonium t i n c t u m (Carpenter, 1864) (Family E p i t o n i l d a e ) Several 
i n d i v i d u a l s found a t bases of Anthopleura. 

117. Opalia f u n i c u l a t a Carpenter, 1857 (Family E p i t o n i l d a e ) A couple of 
i n d i v i d u a l s found i n rocky rubble a t low t i d e . 

118. Hipponix antiquatus (Linnaeus, 1767) (Family Hipponicidae) Empty s h e l l s 
found among rocks. 

119. Crepidula aculeata (Gmelin, 1791) (Family Calyptraeidae) Empty s h e l l s 
common i n g r a v e l . 

120. Crepidula acunca Sowerby, 1825 (Family Calyptraeidae) A s i n g l e empty s h e l l 
found i n g r a v e l . 

121. Crepidula n o r r i s l a r u m Williamson, 1905 (Family Calyptraeidae) Empty 
s h e l l s found i n g r a v e l . 

122. Crepidula onyx Sowerby, 1824 (Family Calyptraeidae) Empty s h e l l s found 
among rocks. 
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123. Crepidula perforans (Valenciennes, 1846) (Family Calyptraeidae) Common, 
attached to Che i n s i d e apertures of l a r g e s h e i l a of empty Tegula, Astraga 
and K e l l e t i a . 

124. C r e p i p a t e l l a l i n g u l a t a (Gould, 1846) (Family Calyptraeidae) Moderately 
common, attached t o undersides of m i d - t i d e rocks. 

125. T r i v i a c a l i f o r n i a n a (Gray, 1827) (Family Eratoidae) One empty s h e l l 
found i n g r a v e l . 

126. Cypraea spadlcea Swainson, 1823 (Family Cypraeidae) Empty s h e l l s found 
among mi d - t i d e rocks. 

127. Erato v i t e l l i n a Hinds, 1844 (Family Eratoidae) One i n d i v i d u a l found on 
the underside of a m i d - t i d e rock. 

128. Ceratostoma n u t t a l l i (Conrad, 1837) (Family Muricidae) F a i r l y common i n 
M y t i l u s beds and i n rocky rubble a t low t i d e . 

129. Ocenebra circumtexta Stearns, 1871 (Family Muricidae) F a i r l y common on 
the undersides of m i d - t i d e rocks. 

130. Ocenebra pou l s o n l (Carpenter, 1864) (Family Muricidae) A s i n g l e i n d i v i d u a l 
found at the base of a M y t i l u s rock. 

131. Acanthina l u g u b r i s (Sowerby, 1821) (Family Thaldidae) Common on lower 
c l i f f faces and on My t i l u s rocks. 

132. Acanthina s p i r a t a ( B l a i n v i l l e , 1832) (Family Thaididae) Only moderately 
common, among M y t i l u s . 

133. K e l l e t i a k e l l e t i i (Forbes, 1852) (Family Buccinldae) Empty s h e l l s common 
among rocks at low t i d e ; s e v e r a l l i v i n g specimens found among rocks i n 
low t i d e rubble. 

134. Macron l i v i d u s (A. Adams, 1855) (Family Buccinldae) Common, found under 
P e l v e t i a , on the undersides of rocks and on mid t i d e a l g a l benches. 

135. Nassarina p e n i c i l l a t a (Carpenter, 1864) (Family Columbellidae) (•Anachis 
p e n i c i l l a t a ) Found on the undersides of some mi d - t i d e rocks. 

136. M i t r e l l a c a r i n a t a (Hinds, 1844) (Family Columbellidae) Common on Phyllospadix 
leaves and on the undersides of m i d - t i d e rocks. 

137. M l t r a idae M e l v i l l , 1893 (Family M i t r l d a e ) Several empty s h e l l s found among 
rocky rubble at low t i d e . 

138. Hyalina t a e n j o l a t a (Moerch, 1860) (Family M a r g i n e l l i d a e ) Moderately common 
on the undersides of mid' and l o w - t i d e rocks, 

139. O l i v e l l a b i p l i c a t a (Sowerby, 1825) (Family O l i v i d a e ) Empty s h e l l s found 
among rocks. 

140. Conus c a l i f o r n i c u s Hinds, 1844 (Family Conidae) F a i r l y common i n sand i n 
Phyllospadix pools and on a l g a l benches i n sand. 
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141. Pseudomelatoma p e n i c i l l a t a (Carpenter, 1864) (Family Turridae) F a i r l y 
common on a l g a l mat areas; common on the undersides of l o w - t i d e rocks. 

142. Haminoea virescens (Sowerby, 1833) (Family Atyidae) A couple o f 
i n d i v i d u a l s found i n a mi d - t i d e p o o l on algae. 

143. Hopkinsla rosacea MacFarland, 1905 (Family Goniodorididae) Common on the 
undersides of mi d - t i d e rocks and i n t i d e p o o l s . 

144. Coryphella i o d i n e a (Cooper, 1862) (Family Coryphellidae) ( - F l a b e l l l n a  
lodlnea) Moderately common on the undersides of mi d - t i d e rocks. 

145. Hermissenda c r a s s i c o r n i s (Eschscholtz, 1831) (Family Favorinidae) Common 
on the undersides of m i d - t i d e rocks. 

146. D o r i o p s i l l a albopunctata (Cooper, 1863) (Family Dendrodorididae) One 
i n d i v i d u a l found on the undersides of a l o w - t i d e rock. 

147. Navanax inermis (Cooper, 1862) (Family A g l a j i d a e ) A few specimens found 
i n pools on mi d - t i d e benches. 

148. A p l y s i a c a l i f o r n i c a (Cooper, 1863) (Family A p l y s i i d a e ) Common, mainly on mid-
t i d e benches and i n pools dominated by Sargassum. 

149. Odostomia nota D a l l and Bartsch, 1909 (Family Pyramidellidae) Found on the 
undersides of midtide rocks; f a i r l y common. 

150. T u r b o n i l l a t e n u l c u l a (Gould, 1853) (Family Pyramidellidae) F a i r l y common 
on the undersides of mi d - t i d e rocks. 

151. T u r b o n i l l a k e l s e y i D a l l and Bartsch, 1909 (Family Pyramidellidae) Empty 
s h e l l s found i n g r a v e l . 

152. T u r b o n i l l a j e w e t t i D a l l and Bartsch, 1909 (Family Pyramidellidae) Several 
empty s h e l l s found i n g r a v e l . 

153. Pedipes u n i s u l c a t u s Cooper, 1866 (Family E l l o b i i d a e ) Several i n d i v i d u a l s 
found on the undersides of m i d - t i d e rocks. 

154. Trimusculus r e t l c u l a t u s (Sowerby, 1835) (Family Trimusculidae) Moderately 
common on the undersides of m i d - t i d e rocks. 

Class Polyplacophora: 

155. Cyanoplax h a r t w e g l i (Carpenter, 1855) (Family Lepidochitonidae) Common 
under P e l v e t i a on rocks; f a i r l y common i n crevices at h i g h t i d e . 

156. N u t t a l l i n a f l u x a (Carpenter, 1864) (Family Lepidochitonidae) Very common, 
i n depressions I n rock at base of c l i f f face. 

157. Mopalia muscosa (Gould, 1846) (Family Mopaliidae) Several I n d i v i d u a l s 
found on the undersides of m i d - t i d e rocks. 

158. Lepidozona c a l i f o r n i e n s i s Berry, 1931 (Family Ischnochitonidae) Common, 
on the undersides of mi d - t i d e rocks. 



Stenoplax conspicua ( P i l s b r y . 1892) (Family Isehnochitonidae) Very common, 
on the undersides o f mi d - t i d e rocks having a l a y e r of sand under the rocks. 

Class Cephalopoda; 

Octopus blmaculatus V e r r i l l , 1883 (Family Octopodidae) F a i r l y common 
i n crevices and holes at bases of l a r g e rocks. 



C. D r a f t Brochure 38 

An I n t r o d u c t i o n "to the Marine L i f e 
o f t h e C a b r i l l o N a t i o n a l Monument I n t e r t i d a l Zone 

C a b r i l l o N a t i o n a l Monument contains one o f the few remaining " n a t u r a l " 

rocky i n t e r t i d a l areas i n southern C a l i f o r n i a . " I n t e r t i d a l " designates the 

region o f the seashore l y i n g between the h i g h t i d e and low t i d e l e v e l s . This 

region i s o f t e n c a l l e d " t i d e p o o l s , " which r e f e r s t o t h e many depressions and 

low areas throughout the i n t e r t i d a l zone t h a t r e t a i n water at low t i d e . The 

div e r s e marina l i f e o f the i n t e r t i d a l zone area i s a valuable resource i n 

many ways. Many commercially important species, i n c l u d i n g l o b s t e r , abalone and 

f i s h spend a t l e a s t p a r t o f t h e i r l i f e c y c l e here. Also, ease o f a c c e s s i b i l i t y , 

i n a d d i t i o n t o the r i c h l i f e , makes i t one o f the most observed of marine 

h a b i t a t s , by the r e c r e a t i o n a l v i s i t o r and the s c i e n t i s t a l i k e . Much has been 

learned about how nature works through study o f t h e i n t e r t i d a l zone. 

The purpose of t h i s brochure i s t o acquaint you, the v i s i t o r , w i t h some 

of t h e i n t e r t i d a l p l a n t s and animals and t o seek your cooperation i n p r e s e r v i n g 

the marine l i f e o f t h i s area f o r the enjoyment and education o f f u t u r e 

generations. Peel f r e e t o observe and handle the organisms you f i n d , b u t please 

do not abuse or molest them i n any way. Since many o f the species here i n t e r a c t 

w i t h o t h e r s , the abuse o f one organism can a f f e c t others. I f you t u r n over a 

rock, be sure t o t u r n i t back t o i t s o r i g i n a l p o s i t i o n . I f a rock i s l e f t 

o verturned, the organisms on both t h e top and bottom w i l l d i e . Do not remove 

permanently attached organisms, such as seaweed, mussels o r barnacles. Also, 

the c o l l e c t i o n o f any animal or p l a n t , l i v i n g o r dead, o r o f sand, rocks, e t c . 

i s p r o h i b i t e d . 

Although some of the species found here occur i n deeper water, many are 

r e s t r i c t e d t o the i n t e r t i d a l r egion. This may be because l i f e here r e q u i r e s 

adaptation t o a s p e c i a l c o n d i t i o n : exposure t o t h e a i r twi c e a day d u r i n g 

low t i d e s . I n the i n t e r t i d a l zone ther e i s a large v a r i a t i o n i n the d u r a t i o n 
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o f t h i s exposure- Areas near the l a n d are exposed f o r long p e r i o d s , w h i l e 

the most seaward p a r t s are almost always submerged. So, there i s also v a r i a t i o n 

i n the d r y i n g s t r e s s caused by the exposure t o a i r . Many i n t e r t i d a l organisms 

are adapted t o p a r t i c u l a r amounts o f exposure and t h e r e f o r e occur at c e r t a i n 

l e v e l s . This, along w i t h competition and p r e d a t i o n , leads to a sonation of i n t e r t i d a 

T)iota» You may n o t i c e t h i s change o f species w i t h i n t e r t i d a l l e v e l as you 

explore the area. This brochure d i v i d e s t h e i n t e r t i d a l zone i n t o t h r e e major 

zones; high* middle, and low. 

High I n t e r t i d a l Zone 

Since the organisms i n t h i s zone are out o f t h e water f o r long p e r i o d s , 

they must be w e l l p r o t e c t e d against the d r y i n g e f f e c t o f the a i r . Indeed, 

p a r t s of t h i s h a b i t a t are moistened only by the occasional splashes o f breaking 

waves. Among the hardy species here are the p e r i w i n k l e s s n a i l s , l impets ( s n a i l s 

w i t h cap-shaped s h e l l s ) , and several kinds o f barnacles, i n c l u d i n g the goose­

neck barnacle* These animals can be seen on t h e c l i f f faces and t h e large 

boulders as you enter the i n t e r t i d a l area. 

P e r i w i n k l e s and li m p e t s are herb i v o r e s . Using a t o n g u e - l i k e s t r u c t u r e 

covered w i t h many small t e e t h , they graze on t h e small seaweeds i n t h e i r 

h a b i t a t - Barnacles and C a l i f o r n i a mussels, on the oth e r hand, have feeding 

s t r u c t u r e s designed t o f i l t e r small organisms, p l a n k t o n , from the water around 

them. This i s c a l l e d f i l t e r feeding. At low t i d e , mussels and barnacles close 

up t i g h t t o avoid d r y i n g out. 

Boulders s l i g h t l y c l o s e r t o the water's edge are o f t e n covered w i t h 

mussels, barnacles, and rockweed. The photograph below ( 3 7 } shows a boulder 

on which zonation between two species i s q u i t e d i s t i n c t . Mussels occupy the 

top o f the rock, w h i l e t h e lower p a r t i s covered w i t h rockweed. 

A mussel clump c o n s t i t u t e s a separate b i o l o g i c a l community i n i t s e l f . 

Many types o f p l a n t s and animals, some very s m a l l , f i n d s h e l t e r i n t h e dense 
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mass o f mussel s h e l l s . Many o f these organisms, although mobile, spend t h e i r 

e n t i r e a d u l t l i v e s i n a s i n g l e mussel clump. I n a d d i t i o n , some species are 

s p e c i a l l y adapted t o l i v e among mussels and are not found i n any o t h e r marine 

h a b i t a t . 

Mussels can have a considerable e f f e c t ori o t h e r i n t e r t i d a l organisms 

through another k i n d o f i n t e r a c t i o n , c o m p e t i t i o n f o r space. B i o l o g i s t s have 

found t h a t on some rocky shores the C a l i f o r n i a mussel i s capable o f occupying 

almost a l l the rock s u r f a c e , thus e x c l u d i n g many other species from the area. 

I f the mussels are removed, t h e other species have room t o a t t a c h and grow. 

I n some areas, these other species can e x i s t o nly because predators such as 

s t a r f i s h k i l l and eat some o f the mussels. Obviously, t h e mussel i s one o f 

the most important i n t e r t i d a l species i n i n f l u e n c i n g the organisms around i t . 

Any disturbance t h a t changes the abundance o f mussels could have repercussions 

among many other species. 

Another predator on mussels, s n a i l s and barnacles i n our area i s the 

brown d r i l l . This s n a i l d r i l l s through t h e s h e l l o f i t s prey and, us i n g i t s 

extended proboscis, eats the s o f t t i s s u e i n s i d e . This species occurs mostly 

i n Mexico; Pt. Loma i s i t s northernmost occurrence. 

The most a c t i v e r e s i d e n t of t h e h i g h zone i s the l i n e d shore crab, which 

i s o f t e n found h i d i n g under rocks. When d i s t u r b e d , these nimble creatures 

scurry r a p i d l y over the rocks t o new h i d i n g p l a c e s . Another animal t h a t 

gathers under rocks at low t i d e i s t h e bla c k turban s n a i l . A t h i g h t i d e 

these s n a i l s move out over the rocks t o graze on microscopic algae. 

Also found i n t h i s zone i s the sand c a s t l e worm, which b u i l d s colonies 
I 

o f tube-shaped dwellings on the undersides o f l a r g e boulders. As the name 

i n d i c a t e s , these colonies are made o f sand. They are very f r a g i l e , and t o 

prevent damage they should not be touched. These worms, f i l t e r feeders l i k e 

mussels and barnacles, extend feeding s t r u c t u r e s out o f the tube t o s t r a i n 
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food from the water. 

The green sea anemone i s a common and well-known denizen o f t h e upper 

i n t e r t i d a l . These animals, r e l a t e d t o c o r a l s and j e l l y f i s h , use t h e i r 

t e n t a c l e s t o catch seaweed and l i v i n g and dead animals t h a t d r i f t by. When 

exposed by the receding t i d e , sea anemones close up by t u c k i n g i n t h e i r 

t e n t a c l e s , and hold on t o pieces o f g r a v e l and oth e r d e b r i s . This may serve 

t o camouflage the anemones from p r e d a t o r s such as b i r d s . 

The anemone's green c o l o r i s due t o microscopic algae t h a t l i v e i n i t s 

t i s s u e s . By t h i s a s s o c i a t i o n the algae receive a place t o l i v e from the 

anemone, w h i l e the anemone derives n u t r i t i o n from substances produced by the 

photosynthesiaing algae. This k i n d o f r e l a t i o n s h i p , i n which both p a r t i e s 

b e n e f i t , i s c a l l e d " s y m b i o t i c . " 

V i s i b l e seaweed species f a l l i n t o one o f t h r e e major groupsi red, green 

or brown. These groups are more common i n some areas than i n others. For 

example, green seaweeds are most common i n t h i s upper zone, w h i l e reds and 

browns are p r e v a l e n t lower down. One of t h e most d i s t i n c t i v e seaweeds o f 

the high zone i s the green dead man's f i n g e r s . The o r i g i n o f t h i s r a t h e r 

gruesone name i s obvious from the shape o f the p l a n t . Also, n o t i c e the unusual 

spongy t e x t u r e . 

Since seaweeds serve as food f o r many grazing species, a change i n 

seaweed abundance could also a f f e c t p o p u l a t i o n s o f these grazers. 

Middle I n t e r t i d a l Zone 

As you move cl o s e r t o the water's edge, you may n o t i c e f a i r l y l a r g e , 

f l a t areas w i t h few boulders.. These benches are composed of the same s o f t 

sandstone as the c l i f f s . There are few animals here at low t i d e ; most o f the 

area i s covered by a lawn o f s m a l l , s t i f f r e d seaweeds c a l l e d c o r a l l i n e algae. 

Their hard t e x t u r e i s due t o the presence o f calcium i n the branches, which 

gives them a vague resemblance t o c o r a l . More f l e s h y red and brown seaweeds 
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also occur i n t h i s h a b i t a t , but they are less abundant than the c o r a l l i n e s . 

Perhaps t h e i r hardness gives them some p r o t e c t i o n from grazers t h a t the 

oth e r seaweeds lack. 

Tidepools can be found almost anywhere along a rocky shore a t low 

t i d e , and they are common at the middle i n t e r t i d a l l e v e l a t Pt, Loma. Because 

they contain water at low t i d e , they u s u a l l y have a more l u x u r i a n t growth o f 

seaweeds than do the surrounding h i g h e r areas. One o f the most abundant p l a n t s 

i n these pools i s the brown sargasso weed, a n a t i v e o f Japan. Another i s 

sur f g r a s s , which co n s i s t s o f many l o n g , t h i n green blades. Surfgrass, u n l i k e 

most marine p l a n t s , i s a f l o w e r i n g p l a n t and i s more c l o s e l y r e l a t e d t o land 

p l a n t s than t o algae. The flowers are very small and d i f f i c u l t t o see. 

At low t i d e , t i d e p o o l s serve as refuges f o r many mobile animals, i n c l u d i n g 

f i s h , shrimp, and the s l u g - l i k e sea hare. This l a r g e s n a i l appears t o have no 

s h e l l , b u t i t s s h e l l i s i n t e r n a l and small. The sea hare i s a b l o t c h e d dark 

red t o gray-green i n c o l o r and can weigh over 20 l b s . , although most are much 

smaller. Sea hares can be seen elsewhere i n the i n t e r t i d a l , e i t h e r stranded 

high and dry by the receding t i d e , o r searching f o r seaweed t o eat i n places 

where water remains. When d i s t u r b e d , sea hares exude a deep purple i n k . 

Low I n t e r t i d a l Zone 

I n the lowest p a r t s of the i n t e r t i d a l you w i l l n o t i c e t h a t the growth 

o f seaweeds becomes denser and t h a t l a r g e , f l e s h y species are more common than 

i n the higher zones. This region i s almost always submerged and i s t h e r e f o r e 

more s u i t a b l e f o r a l g a l growth. There are many species o f seaweed here. One 

of the most conspicuous i s the f e a t h e r boa k e l p , so named because some o f 

i t s branches resemble the snake-like arrangements o f feat h e r s t h a t women used 

t o wear around t h e i r shoulders. Another k i n d o f k e l p , g i a n t k e l p , forms 

the l a r g e k e l p beds o f f s h o r e . 



4 3 

Most o f the animals i n the low zone are found under rocks. This may be 

because the seaweeds, due t o f a v o r a b l e c o n d i t i o n s i n t h i s zone, occupy a l l the 

space on the tops o f rocks. The animals have nowhere else t o a t t a c h except 

under rocks, where ther e i s l i t t l e l i g h t f o r the p l a n t s . Here t h e r e i s a 

r i c h new assemblage o f species, almost completely d i f f e r e n t from those on the 

rocks higher up. I n the under-rock h a b i t a t you w i l l f i n d b r i t t l e s t a r ' s , 

sea u r c h i n s , sponges, worms, c h i t o n s , new kinds o f s n a i l s and crabs, and the 

i n t r i g u i n g octopus. Most o f these species r e q u i r e p r o t e c t i o n from exposure, 

so be sure t o r e t u r n a l l overturned rocks t o t h e i r o r i g i n a l p o s i t i o n . 

Chitons are oval-shaped mollusks t h a t are covered by a s e r i e s o f hard 

p l a t e s . (Mollusks are clams, mussels, s n a i l s , l i m p e t s , abalones, c h i t o n s , 

octopus and squid.) Chitons c l i n g t e n a c i o u s l y t o the undersides o f rocks and, 

l i k e l i m p e t s , are grazers. Since t h e r e are few algae under rocks, chitons must 

move up t o the sides and tops o f rocks t o f i n d seaweed t o eat. They never do 

t h i s i n d a y l i g h t , o nly at n i g h t . This i s probably another example o f predator-

avoidance behavior. Chitons have a p r i m i t i v e appearance and, indeed, they have 

been on the e a r t h f o r about 600 m i l l i o n years. 

Another grazer found i n the low zone i s t h e l a r g e , l i m p e t - l i k e abalone. 

Although they are not very abundant, abalones can be seen on the undersides 

of l a r g e rocks, e s p e c i a l l y ones standing i n pools o f water. There are several 

species of abalone; reds and greens are most p r e v a l e n t i n the i n t e r t i d a l r e g i o n . 

The meat of abalone i s very popular, b u t , o f course, the t a k i n g o f abalone i s 

p r o h i b i t e d i n C a b r i l l o N a t i o n a l Monument. 

B r i t t l e s t a r s c o n s i s t o f a c e n t r a l d i s c and f i v e long, f l e x i b l e arms, 

and they are q u i t e common under rocks. The " b r i t t l e " p a r t o f the name comes 

from the ease w i t h which the arms can break or become detached. Be c a r e f u l 

t o p i c k up b r i t t l e s t a r s by the c e n t r a l d i s c , since one t h a t i s h e l d by one 

arm w i l l q u i c k l y shed i t . 
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Another echinoderm t h a t may shed the arm by which i t i s h e l d i s 

the s o f t s t a r f i s h . (Echinoderms are s t a r f i s h , b r i t t l e s t a r s sea 

urchins,and sand d o l l a r s . ) The s o f t s t a r f i s h i s u s u a l l y gray-grean, w i t h 

a t t r a c t i v e orange and blue spines. I t i s a predator t h a t feeds on s n a i l s , 

c h i t o n s , barnacles and even sea urchins and b r i t t l e s t a r s . 

Several kinds o f large crab can be found h i d i n g among the rocks i n 

the low zone. One o f these i s the k e l p crab, which can be q u i t e l a r g e and 

has l o n g , t h i n legs. I t i s reddish p u r p l e i n c o l o r and, although i t i s 

clumsy, i t s claws are very s t r o n g and i t should be t r e a t e d w i t h c a u t i o n . 

Now t h a t you have learned a l i t t l e about the f a s c i n a t i n g and v a r i e d 

l i f e o f the i n t e r t i d a l zone, we hope t h a t you r e a l i z e t h e value of t h i s 

resource and w i l l always act t o preserve i t when v i s i t i n g C a b r i l l o N a t i o n a l 

Monument or ot h e r seashores. 

This brochure was prepared as p a r t o f a b i o l o g i c a l survey o f the 

C a b r i l l o N a t i o n a l Monument i n t e r t i d a l zone, sponsored by the U. S. N a t i o n a l 

Park Service. 
ft * * 

The brochure w i l l be published as a two-page pamphlet w i t h i l l u s t r a t i o n s 

of the f o l l o w i n g : general I n t e r t i d a l scene, goose-neck barnacles, sand c a s t l e 

worm and brown d r i l l s , green sea anemones, dead man's f i n g e r s , sea hare, f e a t h e r 

boa kelp and s u r f g r a s s , b r i t t l e s t a r , c h i t o n , and black abalone. 

P u b l i c a t i o n awaits Monument approval and necessary r e v i s i o n s . 

w 
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D. E c o l o g i c a l Resources o f the H a b i t a t s I n v e n t o r i e d 

D e s c r i p t i o n s of che h a b i t a t s which were sampled i n s p r i n g and f a l l 1976 

are provided below* For each h a b i t a t , a capsule summary of dominant species 

i s given f o l l o w e d by the t o t a l number of species found i n the f a l l sample. 

The community s t r u c t u r e i s discussed, and suggestions concerning the 

r e l a t i o n s h i p s of species to t h e i r p h y s i c a l environment and the importance 

of b i o l o g i c a l i n t e r a c t i o n s ( c o m p e t i t i o n and predation) are made. Photographs 

of each h a b i t a t are provided I n Figures 1-6. D e t a i l s of species composition 

are given i n Tables 1-6. 

1* A l g a l mats 

Dominants of the a l g a l mat community 

Pl a n t s : C o r a l l i n a spp., Centreceras clavulatum 

Omnlvores: Anthopleura elegantissima 

Species of p l a n t s : 34 

Species of animals: 4 

Large areas have s o l i d f l a t r o c k , benches extending from the mid through 

t h e low i n t e r t i d a l zones* These benches are covered by s h o r t , t h i c k a l g a l mats 

w i t h a t u r f - or l a w n - l i k e appearance. C o r a l l i n e (limestone encrusted) algae, 

I n c l u d i n g C o r a l l i n a p l n n a t l f o l i a , C. vancouveriensis, L i t h o t h r i x a s p e r g i l l u m 

and Jania crassa, dominate these mats. On t h e i r t h a l l i can be found up to 

17 species of epiphytes, of which the most common are Ulva c a l i f o r n i c a , 

Acrosorlum uncinatum, Laurencia s i n i c o l a , and Centroceras clavulatum. 

The e f f e c t s of d r i f t i n g sand seem t o be very Important t o the s t r u c t u r e 

of the a l g a l mat communities. Where l i t t l e sand i s present, the a l g a l mats 

are robust i n appearance and high I n species d i v e r s i t y . Areas B u b j e c t t o 

high amounts of sand abrasion are almost e x c l u s i v e l y i n h a b i t a t e d by the alga 

Centroceras clavulatum. 



46 

Few species of animals occur on the a l g a l mats. The sea anemone 

Anthopleura elegantiasima f r e q u e n t l y i n h a b i t s depressions throughout the 

a l g a l mat regardless of the degree o f sand abrasion, and minute amphlpods 

and j u v e n i l e crabs, such as Fachygrapsus crasslpes and Pagurus samuelis, 

are present except i n the h e a v i l y abraded mats. Grazer species are rare 

i n t h i s h a b i t a t . Although a l g a l food i s p l e n t i f u l , i t may be t h a t the 

c o r a l l i n e nature of the dominant species makes them unpalatable t o most 

animals. The only limpets i n t h i s region which are adapted to feed on 

c o r a l l i n e algae are s u b t i d a l species which do not occur i n the study area. 

Fachyftrapsis i s known to feed on c o r a l l i n e s , but these crabs, e s p e c i a l l y 

l a r g e i n d i v i d u a l s , are rare here. T h e i r s c a r c i t y may be due to pr e d a t i o n by 

b i r d s . Since there are few h i d i n g places I n the s h o r t dense t u r f , any 

conspicuous grazer could be easy prey to the abundant b i r d l i f e . 

2. Phyllospadix pools 

Dominants of the Phyl l o s p a d i x pool community 

P l a n t s ; Phyllospadix s c o u l e r l . Sargassum mutic um 

Grazers: Acmaea paleacea, Lacuna f a s c i a t a 

Species of p l a n t s : 58 

Species of animals: 7 

The Phyllospadix dominated pools of the low I n t e r t i d a l support a diverse 

group of a l g a l species but few species of fauna. The roots of Phyllospadix  

s c o u l e r l t r a p large q u a n t i t i e s of d r i f t i n g sand on the seaward side of the 

pools. The s h i f t i n g nature of t h i s s u b s t r a t e seems t o prevent settlement 

and establishment by other organisms. However, as one moves away from the 

Phy11gapadlx r o o t s , the a c t i o n of the s u r f removes sand from the bottom making 

the rock substrate a v a i l a b l e f o r c o l o n i z a t i o n . The shade provided by the 

Phyllospadix o v e r s t o r y and shallower l a y e r of sand create a combination of 
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environmental c o n d i t i o n s which are s u i t a b l e f o r species such as A n i s o c l a d e l l a 

p a c l f i c a , B o s s l e l l a o r b i g n i a n a , and Flocamium pacifIcum* 

The Phyllospadix ove r s t o r y also supports a unique group of l i f e forms. 

The algae Melobesia mediocria and Smithora naladum are s p e c i f i c epiphytes 

on the s u r f grass, w h i l e the gastropods Acmaea paleacea, Lacuna u n i f a s c i a t a , 

and Mitre11a c a r i n a t a , are the main fauna found grazing on i t s tough surface. 

The shading e f f e c t s of the Phy l l o s p a d i x cover and the c o n t r o l of sand depostis 

by I t s roots and canopy make i t evident t h a t the environment of these pools 

i s d i r e c t l y r e l a t e d to the density and c o n d i t i o n s of t h i s f l o w e r i n g p l a n t , 

3. P e l v e t i a rocks 

Dominants of the P e l v e t i a rock community 

P l a n t s : P e l v e t i a f a s t i g a t a 

F i l t e r feeders : Chthamalus f_isgus, Phragmatopgma 

c a l i f o r n i c a , T e t r a c l i t a squamosa 

Grazers: Acmaea scabra, Acmaea s t r i g a t e l l a 

Predators: Acanthina l u g u b r i s 

Omnivores; Anthppleura elegantissima 

Species o f p l a n t s : 39 

Species of animals: 24 

The P e l v e t i a dominated rocks of the mid i n t e r t i d a l support one of the 

most diverse assemblages of a l g a l and i n v e r t e b r a t e species I n the I n t e r t i d a l 

zone. The h i g h d i v e r s i t y i s a t t r i b u t e d to the v a r i e t y of m i c r o h a b l t a t s 

a v a i l a b l e . P e l v e t i a f a s t i g l a t a forms a canopy over the tops of these rocks 

t h a t creates a moist, shaded area i n which limpets of the genus Acmaea 

graze upon crustose algae such as R a l f s i a . One species of l i m p e t , Acmaea  

p e l t a , occurred e x c l u s i v e l y under t h i s moist P e l v e t i a canopy. 

The n o r t h and east sides of these rocks are o f t e n covered b y overhanging 
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P e l v e t i a and are subject t o low d e s i c c a t i o n and wave exposure, whereas the 

south and west sides g e n e r a l l y e x h i b i t c o n d i t i o n s of h i g h d e s i c c a t i o n and 

wave exposure. These d i f f e r e n t environmental c o n d i t i o n s support d i f f e r e n t 

groups of fauna and f l o r a . Colonies of the sand c a s t l e worm, Phragmatopoma  

c a l i f o r n i c a , o f t e n densely cover the rock surface. The sand covered tubes 

and the rock surfaces support a t u f t e d mat of algae, i n c l u d i n g C o r a l l i n a 

species, G l g a r t l n a t e p i d a , and various epiphytes. 

The south and west sides of the rocks are u s u a l l y less densely covered 

by algae unless adjacent rocks form p r o t e c t i o n against wave exposure or 

supply shade from the sun. I n these areas the barnacles become the dominants. 

Chthamalus f l s s u s occurs along the d r i e r rock surfaces, w h i l e T g t r a c l i t a  

squamosa dominates the moist perimeter, supporting t u f t s of the e p l z o l c alga 

Gelldium p u s l l l u m . 

Since each of the m i c r o h a b i t a t s on the P e l v e t i a rocks supports a 

d i f f e r e n t group of organisms, we expect t h a t p h y s i c a l environmental f a c t o r s 

are important i n determining community composition. 

4 . M y t i l u s rocks 

Dominants of the M y t i l u s rock community 

Pl a n t s : RalfsjLa sp., Gelldium p u s l l l u m , Lithothamnion sp. 

F i l t e r feeders: M y t i l u s c a l i f o r n i a n u s , Cthamalus 

f l s s u s , Balanus glandule, F o l l i c i p e s polymerus, 

'let rac l i t a squamosa 

Grazers: Acmaea scabra, Acmaea s t r i g a t e l l a , 

L o t t l a g_igantea 

Predators: Acanthina l u g u b r i s 

Omnivores: Anthopleura e l e g a n t l s s i m a , Pachygrapsus 

crassipas 

Species of p l a n t s : 20 

Species of animals: 20 
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Large boulders I n the lower mid I n t e r t i d a l zone are f r e q u e n t l y dominated 

by the mussel, M y t i l u s c a l i f o r n l a n u a . This f i l t e r ~ f e e d i n g mollusc attaches 

I t s e l f t o the rock surface and t o other mussels by n a t u r a l " p l a s t i c " f i b e r s 

c a l l e d byasal threads. Dense beds from one to f o u r I n d i v i d u a l s t h i c k are 

formed by t h i s method of attachment. Tha complex s t r u c t u r e of the M y t i l u s 

bed harbors a l a r g e number of other animal species which are not evident on 

f i r s t examination of the M y t i l u s rocks- M y t i l u s provides an important 

secondary s u b s t r a t e as w e l l as s h e l t e r f o r a d i v e r s i t y of organisms. The 

surface o f the mussel s h e l l s i s f r e q u e n t l y covered by patches of the barnacles, 

Chthamalus f l s s u s , Balanus glandule, T e t r a c l i t a squamosa, and P o l l i c i p e s  

polymerus. Gelldium p u s l l l u m i s the only alga t h a t becomes abundant on 

M y t i l u s and i t s associated barnacles. The gastropods of the genus Acmaea 

seem to graze on R a l f s i a , which i s found on the mussel s h e l l s . The predatory 

s n a i l , Acanthina l u g u b r i s , feeds on the mussels by d r i l l i n g i n t o t h e i r s h e l l s . 

M y t i l u s has been shown to be the c o m p e t i t i v e dominant where i t occurs 

I n the upper I n t e r t i d a l zone. This means t h a t where the h a b i t a t i s s u i t a b l e , 

Mytij-us w i l l e v e n t u a l l y grow and replace o t h e r animals or algae which colonize 

the rocks. The only successful competitor of M y t i l u s appears to be the owl 

l i m p e t , L o t t l a glgantea. This l i m p e t I s known to m a i n t a i n a home range f r e e 

of competing species by d i s l o d g i n g i n t r u d e r s . I n our study area, t h i s l i m p e t 

i s o c c a s i o n a l l y found occupying a bare hole I n the M y t i l u s beds. S t a r f i s h , 

which are capable of c o n t r o l l i n g mussel d e n s i t i e s , are rare i n the study area. 

The moist sides o f the M y t i l u s rocks support the same assemblage of species 

t h a t i s found on P e l v e t i a rocks. S t i l u s rocks are f r e q u e n t l y surrounded by 

shallow t i d e pools and the submerged f r i n g e of these rocks are covered by 

algae normally found i n t i d e pools or lower i n the i n t e r t i d a l zone. These 

include P t e r o c l a d i a c a p i l l a c e a , Laurencia p a c l f i c a and H a l i d r y s d i o i c a . 

-
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5. Barnacle rocks 

Dominants of the Barnacle lock community 

P l a n t s : R a i t s i a sp. 

F i l t e r feeders: Chthamalus f i s s u s , Balanus glandula 

GrazerB; Acme a s t r i g a t e l l a , A, scabra, A. d i g i t a l i s 

Predators: Acanthina l u g u b r i s 

Omnivores: Anthopleura elegantiseima 

The barnacle rocks at the upper i n t e r t i d a l are composed of e r o s i o n - r e s i s t e n t 

g r a n i t e which erodes evenly across the surfaces- I n d e n t a t i o n s are r a r e , and 

the r e l a t i v e l y smooth surface makes th e boulders an even less h o s p i t a b l e 

environment than the crevice-covered c l i f f s . 

The dominant species o c c u r r i n g here are those which are common on d r y , sun 

exposed c l i f f faces. Chthamalus f i s s u s i s dominant and can be found i n d e n s i t i e s 

as high as 43,000 per square meter. The s t r e s s f u l nature o f t h i s h a b i t a t i s 

suggested by the abundance of L i t t o r i n a s c u t u l a t a and the limpets t h a t also are 

common on the l i f f f ace, Acmaea d i g i t a l i s . A. scabra, and A. s t r i g a t e l l a . 

The anemone, Anthopleura e l e g a n t i s s i m a , and the barnacles, P o l l i c i p e B polymerus 

and T e t r a c l i t a squamosa, i n h a b i t the few moist depressions and cracks on the 

rocks. The only a l g a l species evident on the upper surfaces of the barnacle 

rocks are R a l f s l a sp. and the e p i z o i c Gelldium p u s l l l u m . However, the moister 

bases of these rocks support a l g a l species which are common to the P e l v e t i a 

Rocks. 

6. C l i f f face 

Species of p l a n t s : 14 

Species of animals - 14 

Dominants of the C l i f f face community 

P l a n t s : R a l f s l a sp., Lithothamnion sp., Enteromorpha sp. 
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F i l t e r feeders: ^Chthamalus f i s s u a , F o l l i c i p e s polymarus 

Grazers: Acmaea d i g i t a l i s , L i t t o r i n a s c u t u l a t a , 

Acmaea scabra, Acmaea s t i g a t e l l a 

Omnivores; Pafchygrapsus crasslpes 

Species of p l a n t s : 9 

Species o f animals: 17 

The landward perimeter of the i n t e r t i d a l zone i s bounded by near v e r t i c a l 

c l i f f s . The faces of these c l i f f s are covered by h o r i z o n t a l crevices and 

depressions formed by d i f f e r e n t i a l e r o s i o n of the rock by wave and wind a c t i o n . 

D e s i c c a t i o n , high daytime temperatures, and o f t e n v i o l e n t wave f o r c e l i m i t 

the species d i v e r s i t y here. L i t t o r i n a s c u t u l a t a and L. pla n a x l s are s n a i l s 

which are w e l l adapted to w i t h s t a n d these types of environmental s t r e s s , as 

are several species of Acmaea. 

Although the c l i f f s appear to be devoid of p l a n t food i n most places, 

a microscopic examination of the rock surface would r e v e a l the presence of 

many diatom and bluegreen a l g a l species. These provide food f o r the grazers 

L i t t o r i n a and Acmaea. Experiments elsewhere have demonstrated t h a t these 

herbivores c o n t r o l the a l g a l cover by t h e i r constant grazing pressure. 

Only the crevices and overhanging ledges are moist and w e l l shaded. 

These are favorable m i c r o h a b i t a t s f o r algae of the genera Enteromorpha,  

R a l f s l a , and LIthothamnion. The shore crab, Pachygrapsus crasslpes, takes 

refuge here from d e s i c c a t i o n and p o s s i b l y from p r e d a t i o n by shore b i r d s . 

Acmaea scabra, A. d i g i t a l i s , and A. s t r i g a t e l l a a t t a i n t h e i r g r e a t e s t s i z e i n 

the crevices. On the dry sun exposed faces o f the c l i f f s , the Armaea species 

are smaller and the buckshot barnacle Chthamalus f i s s u s i s f r e q u e n t l y found 

R a l f s l a and Cylindrocarpus rugosus are the only algae o c c u r r i n g on the d r i e r 

c l i f f faces. 



5 2 

E. Comparisons of communities under low and frequent p u b l i c use 

Pu b l i c use may have d i r e c t o r i n d i r e c t e f f e c t s on the e c o l o g i c a l resources 

of the i n t e r t i d a l zone, A d i r e c t e f f e c t i s the immediate removal of p l a n t s 

or animals as a r e s u l t of human a c t i v i t i e s , whether i t be through t r a m p l i n g , 

d i s l o d g i n g , or c o l l e c t i n g . I f d i r e c t e f f e c t s e x i s t , those changes may i n 

t u r n a l t e r the abundance o r growth of other species, e s p e c i a l l y i f there i s 

a strong dependence of one species upon another. Such an e f f e c t i s i n d i r e c t , 

and would u s u a l l y l a g considerably behind the d i r e c t e f f e c t s . For i n s t a n c e , 

a predator (or group of predators) which feeds l a r g e l y upon a p r e f e r r e d prey 

item may not be damaged by d i r e c t p u b l i c use; however, i t may decline i n 

growth or abundance i f i t s p e r f e r r e d prey I s decreased by use. Likewise, a 

grazer (or group of grazers) may be i n d i r e c t l y a f f e c t e d by decreased a v a i l ­

a b i l i t y of a l g a l food. 

To develop hypotheses about the d i r e c t and i n d i r e c t e f f e c t s of p u b l i c 

use upon the i n t e r t i d a l zone, we have compared the Low Use, North Use and 

South Use areas i n several ways. We have examined the abundance of i n d i v i d u a l 

species and s t a t i s t i c a l l y t e s t e d the data to determine i f average cover or 

density d i f f e r s s i g n i f i c a n t l y between areas and to determine i f species have 

increased t h e i r abundance f o l l o w i n g the summer "release" from t r a m p l i n g . 

We have grouped species together to see i f f u n c t i o n a l l y s i m i l a r species d i f f e r 

s i g n i f i c a n t l y i n t h e i r t o t a l abundance between the use areas. Last, we 

have examined c h a r a c t e r i s t i c s of community s t r u c t u r e ( t o t a l cover of algae, 

t o t a l numbers of species) to determine i f theae general community c h a r a c t e r i s t i c s 

d i f f e r between the use areas. 

The raw data f o r the various h a b i t a t s i n three Use areas are provided 

i n Appendix I ; summaries of those data are provided i n Tables 1-6. 
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1) D i f f e r e n c e s i n p l a n t species abundance, comparing Low, North and South 
Use areas. 

Several p a t t e r n s i n the abundance of p l a n t s were noted i n both che s p r i n g 

and f a l l samples. During s p r i n g we found the f o l l o w i n g to be more abundant 

i n the Low Use area: cover of understory p l a n t s i n Phyllospadix p o o l s , t o t a l 

C o r a l l i n a spp. on the a l g a l mat, and cover of P e l v e t i a f a s t i g i a t a on randomly 

sampled rocks. The higher cover values f o r the Low Use area compared t o the 

North and South Use areas suggest a p o s s i b l e impact where p u b l i c use i s 

grea t e s t . C e r t a i n l y the b r i t t l e c o r a l l i n e algae would be expected to be 

damaged by tr a m p l i n g . Most of these are slow growing forms which would not 

recover q u i c k l y from breakage; t h i s would e x p l a i n t h e i r lower cover i n usedareas. 

Understory cover would also be expected t o be lower where t r a m p l i n g has a 

s i g n i f i c a n t e f f e c t on the rocky s u b s t r a t e . 

Two p a t t e r n s noted f o r the s p r i n g sample d i d not f i t t h i s e x p l a n a t i o n , 

and these were the higher t o t a l cover f o r p l a n t s on the M y t i l u s rocks of the 

South Use area compared to the Low Use area and the higher cover of a red t u r f 

alga, Centroceras clavulatum ( p r e v i o u s l y i d e n t i f i e d as Ceramiua eatonianum). 

The l a t t e r species had 55.5 and 37.3% cover i n the North and South use a l g a l 

mat areas, r e s p e c t i v e l y , compared t o only 11,8% i n the Low Use area. However, 

t h i s i s probably an example of a species responding to disturbance, since the 

same species behaved as an o p p o r t u n i s t i c c o l o n i z e r i n a disturbance study by 

Emerson (1975). Since i t r e a d i l y colonized a r t i f i c i a l l y scraped rocks at False 

Point (San Diego), i t would also be expected t o colonize areas which are 

denuded by trampli n g . And t h a t i s i t s apparent behavior here. 

During the f a l l we found some s i m i l a r and some d i f f e r e n t p a t t e r n s . As 

i n s p r i n g , the t u r f alga, Centroceras clavulatum, was less abundant i n the 

Low Use area a l g a l mat, and t o t a l cover of p l a n t s on the M y t i l u s rocks was 

higher i n the South Use area. More abundant i n the Low Use area were t o t a l 

cover of C o r a l l i n a spp. on the a l g a l mat, and cover of Phyllospadix i n 
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Phyllospadix pools. However, whereas i n s p r i n g the t o t a l p l a n t cover of the 

Phyllospadix pools was higher i n the Low Use area, i n f a l l the p a t t e r n had 

reversed so t h a t the Low Use area had lower t o t a l p l a n t cover. ( T o t a l 

cover i n the Phyl l o s p a d i x pools excluded the Phyllospadix canopy and measured 

cover of p l a n t s on the rock and Band s u b s t r a t e , as i n other h a b i t a t s . ) 

To determine what was responsible f o r the s h i f t i n t o t a l cover of understory i n 

Phyllospadix pools from being higher i n the Low Use area (72,2%) than i n 

the North Use area (26.8) and South Use area (68.5) f o r the s p r i n g sample 

but lower i n the Low Use area (52.8) than i n the North Use (67.2) and South 

Use (83.0) areas i n f a l l , we examined the s p r i n g to f a l l changes f o r each 

area. T o t a l cover of p l a n t s showed s i g n i f i c a n t changes f o r two of the areas. 

I n the Low Use area, t o t a l cover d e c l i n e d from 73.2% to 53.0%. At the same 

time, t o t a l cover of the North Use area increased from 27.0% to 67.2%. The 

dominant, Phyllospadix s c o u l e r l , also changed s i g n i f i c a n t l y i n these two 

areas but both changes were increases: from 53.8% cover I n s p r i n g to 95.8% 

I n f a l l i n the Low Use area, and from 21,5% to 51.8% I n the North Use area. 

Thus, t o t a l cover declined i n the Low Use area despite an increase i n canopy cover 

by Phyllospadix. Thus i t i s d i f f i c u l t t o determine the cause of the s h i f t . 

I t seems to be the combined decreases of several species i n the Low Use area, 

which lowered t o t a l cover a small but s i g n i f i c a n t amount w h i l e at the same 

time, the dominant and ot h e r species (such as C o r a l l i n a spp.) increased t h e i r 

cover d r a m a t i c a l l y I n the South and p a r t i c u l a r l y the North Use areas. 

O v e r a l l seasonal changes i n abundance were i n v e s t i g a t e d by comparing 

s p r i n g and f a l l data f o r s e v e r a l species. A l l but one of the s i g n i f i c a n t 

values showed an increase i n cover from s p r i n g to f a l l . C o r a l l i n a spp. 

declined i n cover i n the SouthUse a l g a l mat, but the change was small (59.2% 

i n s p r i n g to 48.5% i n f a l l ) . The s i g n i f i c a n t increases were; Phyllospadix  

s c o u l e r l i n the Low and North Use Phyllospadix pools (as discussed above), 

R a l f s l a sp. on the North Use M y t i l u s rocks (1.0% i n s p r i n g to 23.0% i n f a l l ) , 
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P e l v e t i a f a s t j g j a t a on the North Use M y t i l u s rocks (57 . 8 % i n s p r i n g to 86.0% 

i n f a l l ) , C o r a l l i n a spp. i n the North Use Phyllospadix pools (3.5% I n s p r i n g 

to 48.8% I n f a l l ) . T o t a l p l a n t cover on the South Use c l i f f face h a b i t a t 

increased from 21.0% i n s p r i n g to 67.3% i n f a l l . 

These increases i n p l a n t cover i n d i c a t e t h a t the s p r i n g to f a l l p e r i o d 

i s a good growing season, s i n c e , d u r i n g the daytime, t i d e s are not extreme 

and exposure by low t i d e s i s b r i e f and i n f r e q u e n t . Desiccation from warm 

weather d u r i n g the f a l l low t i d e s sometimes i s d e t r i m e n t a l , e s p e c i a l l y when 

hot dry Santa Ana co n d i t i o n s coincide w i t h low t i d e s . Damage of t h i s type was 

not severe I n 1976. Unexpected, however, were the declines of t o t a l cover 

f o r Low Use Phyllospadix pools and C o r a l l i n a spp. i n the South Use a l g a l 

mat. The l a t t e r I s p a r t i c u l a r l y i n t e r e s t i n g , because the same species group 

showed a s i g n i f i c a n t increase i n the North Use PhylloBpadix pools. We 

conclude t h a t a l g a l species are v a r i a b l e i n t h e i r behavior, and much more 

needs t o be known about t h e i r seasonal abundance changes I n d i f f e r e n t h a b i t a t s . 

The ecology of i n t e r t i d a l algae i s p o o r l y known, e s p e c i a l l y f o r southern 

C a l i f o r n i a where very l i t t l e f i e l d research has been done. 

I n our attempt t o examine whether p l a n t species i n the Use areas had 

shown a response to release from t r a m p l i n g over the summer, we note t h a t f o u r 

of the s i g n i f i c a n t increases i n cover are i n the North Use area and one i s i n 

the South Use area. Only one s i g n i f i c a n t increase occurred i n the Low Use 

area, and t h a t was Phyllospadix i n i t s pools. Even f o r t h i s species, however, 

i t s increase i n the North Use area (1.8x) was gre a t e r than i t s increase (2.4x) 

i n the Low Use area. So there seems to be some i n d i c a t i o n of a p a t t e r n f o r 

greater growth during the summer i n areas p r e v i o u s l y used by the p u b l i c . 

However, the great v a r i a b i l i t y i n the data, and l a c k o f species to respond 

s i m i l a r l y i n a l l h a b i t a t s , l i m i t s our i n t e r p r e t a t i o n of these r e s u l t s . 



56 

2 ) Differences i n animal species abundance, comparing Low, North and South 
Use areas 

The three Use areas were compared i n s p r i n g and f a l l , t e s t i n g f o r d i f ­

ferences i n d e n s i t y f o r i n d i v i d u a l species. I n the s p r i n g sample ve had 

several samples from randomly s e l e c t e d rocks t h a t were added to the permanently 

l o c a t e d rocks of the three rock h a b i t a t s . Ve used the combined data f o r 

s t a t i s t i c a l a n a l y s i s i n these t h r e e h a b i t a t s i n order t o have as l a r g e a 

data base as p o s s i b l e t o show s i g n i f i c a n t d i f f e r e n c e s . 

Several species were more abundant i n the Low Use 'area than i n the 

Used areas. I n s p r i n g the sand c a s t l e worm, Phragmatopoma c a l i f o r n i c a , 
2 

numbered 343/m i n the Low Use P e l v e t i a Rock h a b i t a t (random rocks Included) 

compared to 40 and 56 i n the North and South Use areas. Densities f o r the three 

areas, excluding random rocks, were 560, 132, and 87 i n the s p r i n g and 132, 51, 

and 88 i n the f a l l , r e s p e c t i v e l y . This species b u i l d s a f r a g i l e tube colony 

out of sand. Because touching or t r a m p l i n g t h i s s t r u c t u r e damages I t , we 

would expect an impact of p u b l i c use, and the higher abundance f o r the Low 

Use h a b i t a t confirms our f i e l d observations of lower d e n s i t y where p u b l i c use 

Is frequent. The declines from s p r i n g to f a l l , however, were not evident 

i n the f i e l d , and we suspect t h a t the lower d e n s i t i e s i n f a l l were the r e s u l t 

of s l i g h t l y d i f f e r e n t placement of quadrats so t h a t areas where the species 

was most abundant ( i . e . crevices a t the b o u l d e r - s u b s t r a t e i n t e r f a c e ) were 

missed. Quadrat placement can make a d i f f e r e n c e i n o b t a i n i n g density estimates 

f o r species which are very clumped, as i n Phragmatopoma c a l i f o r n i c a . Rather 

than d e c l i n i n g , i t appeared i n the f i e l d t h a t t h i s species was recovering from 

t r a m p l i n g i n the North and South Use areas. Because of these suspected 

discrepancies between the f i e l d observations and data f o r clumped species, 

the 1977 study w i l l a l t e r sampling methods s l i g h t l y , o b t a i n i n g more data f o r 

Z* c a H f o m i c a and other s e n s i t i v e species, and using a rectangular shaped 

quadrat which w i l l provide less v a r i a b l e data then the c i r c u l a r quadrats* 
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Two l i m p e t species were also most 'abundant i n the Low Use area. Acmaea 

d i g i t a l i s was s i g n i f i c a n t l y denser i n the Barnacle r,bck h a b i t a t o f the Low 
2 2 Use area (79/m w i t h random rocks included) compared t o the North (17/m ) 
2 

and South (9/m ) Use areas. By f a l l , however, t h i s d i f f e r e n c e had d i s ­

appeared w i t h the d e c l i n e o f A, d i g i t a l i s i n a l l areas. Since quadrat place­

ment i s l e s s c r i t i c a l f o r t h i s species, we have more confidence i n the data. 

A. d i g i t a l i s forms a mucus s e a l upon exposure t o d e s i c c a t i o n , and disturbance 

of t h i s s e a l could lead t o m o r t a l i t y - Attempts t o pry the species o f f t h e 

rocks, even I f unsuccessful, could damage t h i s species of Acmaea; hence an 

impact of p u b l i c use would be expected. 

Acmaea scabra was s i m i l a r I n d e n s i t y f o r the t h r e e Use areas f o r the 

C l i f f face, Barnacle rock and M y t i l u s rock h a b i t a t s i n s p r i n g . However, d e n s i t i e s 

were higher i n the Low Use area f o r each of these t h r e e h a b i t a t s i n f a l l . 

Comparison f o r s p r i n g and f a l l d e n s i t i e s f o r t h e Low Use area do not show 

s i g n i f i c a n t increases, so t h a t small increases i n the Low Use area plus s m a l l 

decreases I n the North and South Use areas seem to have caused the s i g n i f i c a n t l y 

higher values f o r the Low Use area i n f a l l . U n like A. d i g i t a l i s , A. scabra 

does not form a mucus s e a l against the s u b s t r a t e upon d r y i n g . Trampling o r 

d i s l o d g i n g would probably have to be complete i n order to cause a s i g n i f i c a n t 

Impact on t h i s species. 

Chthamalus f i s s u s , the smallest and most numerous barnacle of the i n t e r t i d a l 

zone, was s i g n i f i c a n t l y more abundant i n the Low Use M y t i l u s rocks i n both 

s p r i n g and f a l l . However, on the Barnacle rocks, i t was lower i n d e n s i t y i n 

the Low Use area. These d i f f e r e n c e s could be due t o p u b l i c use I f t h i s species 

i s s e n s i t i v e t o t r a m p l i n g as we suspect. There appears t o be a d i f f e r e n c e i n 

the a c c e s s i b i l i t y of the Barnacle rocks I n the three Use areas so t h a t t h i s 

h a b i t a t may not be w e l l r e p l i c a t e d . For i n s t a n c e , the rocks of the Low Use 

area are now d i r e c t l y I n the paths o f persons spreading out t o the n o r t h of the 



58 

access. They could have been l i g h t l y trampled even d u r i n g s p r i n g when 

occasional v i s i t o r s were i n the Low Use area. They are h e a v i l y used now 

t h a t the access I s near the Low Use area. The Barnacle rocks o f the South 

and North Use areas which we chose t o sample at the beginning of the study 

are somewhat le s s trampled when the t i d e s are low, since ample area of a l g a l 

mat and rock bench are a v a i l a b l e . M o n i t o r i n g of barnacles I n 1977 w i l l play 

c l o s e r a t t e n t i o n t o rock s e l e c t i o n and w i l l expand our study of t h e three 

barnacle species. Because of d i f f e r e n c e s I n the s h e l l hardness, we would 

expect d i f f e r e n c e s i n s e n s i t i v i t y to t r a m p l i n g . 

Obviously, there are problems i n a t t r i b u t i n g our r e s u l t s to p u b l i c use. 

We have seen responses from a s i n g l e species which are d i f f e r e n t i n the 

various h a b i t a t s where i t i s found. We have seen d i f f e r e n t responses o f 

the same species f o r s p r i n g and f a l l . I t i s p o s s i b l e t o f i n d reasons t o 

e x p l a i n seemingly c o n t r a d i c t o r y r e s u l t s . For i n s t a n c e , a species which i s 

a f f e c t e d by t r a m p l i n g but not by d i s l o d g i n g would be expected t o behave 

d i f f e r e n t l y f o r d i f f e r e n t h a b i t a t s . On M y t i l u s rocks, which are too l a r g e 

to step on, one would expect l e s s impact on such species than on P e l v e t i a 

and Barnacle rocks. However, when we know so l i t t l e about the d i r e c t e f f e c t s 

of the p u b l i c users on d i f f e r e n t species, our i n t e r p r e t a t i o n s are subject 

to e r r o r . The data presented i n t h i s r e p o r t are c o r r e l a t i o n s between abundance 

and general p u b l i c use. What are needed are c a r e f u l l y c o n t r o l l e d experiments 

on the communities as a whole as w e l l as d e t a i l e d s t u d i e s on species which we 

suspect to be s e n s i t i v e t o p u b l i c use. These s t u d i e s are planned f o r 1977, 

Other s i g n i f i c a n t d i f f e r e n c e s i n the animal d e n s i t i e s show greater 

abundance i n the North and South Use areas than i n the Low Use area. A 

p a t t e r n such as t h i s would be expected of o p p o r t u n i s t i c species which colonize 

areas denuded by p u b l i c use. Species which produce l a r g e numbers of o f f s p r i n g 

year round which might behave as o p p o r t u n i s t s i n c l u d e Chthamalus, Anthopleura, 
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and L i t t o r i n a s c u t u l a t a * 

The sea anemone, Anthopleura e l e g a n t i s s i m a , was highest i n d e n s i t y i n 

the South Use P e l v e t i a , Barnacle, and M y t i l u s rock h a b i t a t s i n both s p r i n g and 

f a l l . These r e s u l t s lend support t o the hypothesis t h a t i t responds t o 

disturbance by invading denuded areas; however, only a c o n t r o l l e d experiment 

can c o n f i r m or negate t h a t hypothesis. 

T e t r a c l i t a squamosa» the l a r g e s t b a r n a c l e , was s i g n i f i c a n t l y more abundant 

i n the South Use P e l v e t i a rocks ( i n c l u d i n g randomly s e l e c t e d rocks) i n s p r i n g . 

Although the data are not s t a t i s t i c a l l y s i g n i f i c a n t f o r the Barnacle rock and 

M y t i l u s rock h a b i t a t s , the numbers are l a r g e s t i n the South Use, as observed 

i n the f i e l d , I n both s p r i n g and f a l l . D e n s i t i e s seem to have changed very 

l i t t l e between s p r i n g and f a l l except t h a t the high P e l v e t i a rock value of 
2 2 1020/m was reduced to 227/m . This d e c l i n e i s probably a sampling a r t i f a c t , 

since T e t r a c l i t a i s most abundant on t h e sides and base of rocks, and could be 

undersampled i f quadrats f e l l on the upper p a r t s of rocks. 

Although d i f f e r e n c e s were not s t a t i s t i c a l l y s i g n i f i c a n t , i t appears t h a t 

L i t t o r i n a s c u t u l a t a i s more abundant i n the two Used C l i f f face h a b i t a t s , 

although i t s occurrence onBamacle rocks i s h i g h l y v a r i a b l e . 

These p a t t e r n s , which are s i m i l a r t o our e x p e c t a t i o n s , suggest t h a t s e v e r a l 

species do increase t h e i r d e n s i t y w i t h d i s t u r b a n c e , and studies of these 

i n d i v i d u a l species w i l l be c a r r i e d out i n greater d e t a i l i n 1977. 

3) Differences I n animal species abundance, comparing feeding types i n 
Low, North and South Use areas. 

There are several ways i n which t h e p u b l i c might a f f e c t consumer species 

as a group. The f o l l o w i n g expectations prompted the a n a l y s i s of t o t a l f i l t e r 

feeders, t o t a l grazers and t o t a l predators f o r the Low, North, and South Use 

areas. 

For f i l t e r feeders, we expected i n d i v i d u a l s on tops of rocks could be 

-• 
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damaged by t r a m p l i n g and should be l e s s numerous i n used areas* F i l t e r 

feeders found under rocks were probably turned under by people who f a i l e d 

t o r o l l back the rocks, and should also be l e s s abundant i n used areas. 

Grazers l i v i n g on the rock or a l g a l surfaces l i k e w i s e would be subject 

to t r a m p l i n g or c o l l e c t i n g and could be depleted t h a t way. I n a d d i t i o n , 

I f food were l i m i t e d by the t r a m p l i n g and removal of algae, an i n d i r e c t 

e f f e c t would also e x i s t . Such grazers should also be decreased by use. 

Predators would l i k e w i s e be s u b j e c t to d i r e c t removal or i n d i r e c t 

d e p l e t i o n because of l i m i t i n g numbers of prey and would be decreased by 

p u b l i c use. 

Under rock fauna which are adapted t o f i n d i n g food I n a s h e l t e r e d 

l o c a t i o n , however, might show increases i n d e n s i t y w i t h human a c t i v i t i e s . 

The under rock h a b i t a t i s subject to sand accumulation by p h y s i c a l processes, 

and increased sand causes reduced c i r c u l a t i o n and less import of food i n 

the form of a l g a l d e b r i s . The manual r o l l i n g of rocks might lead t o increased 

c i r c u l a t i o n and sand removal and h i g h e r d e n s i t y of those species adapted t o 

feed on debris under rocks ( c h i t o n s , b r i t t l e s t a r s , sea u r c h i n s ) . Rock r o l l i n g 

a c t i v i t i e s , i f done c a r e f u l l y and i f rocks are replaced r i g h t side up, may 

a c t u a l l y increase growth or d e n s i t i e s of some i n t e r t i d a l species. 

The comparison o f f u n c t i o n a l l y s i m i l a r f e e d i n g groups show i n t e r e s t i n g 

r e s u l t s and suggests t h a t the d i f f e r e n c e s noted I n a l g a l cover have not had 

I n d i r e c t e f f e c t s upon the community consumers. Tables 5-6summarize the d e n s i t i e s 

of several f i l t e r feeders, h e r b i v o r e g r a z e r s , and predators found i n the three 

use areas. 

Barnacles are most abundant and dominate the d e n s i t i e s of f i l t e r feeders. 

A few a d d i t i o n a l species c o n t r i b u t e h i g h d e n s i t i e s , but the t o t a l s rank i n 

the same order as the barnacles taken s e p a r a t e l y . Hence we see the same 

pa t t e r n s as explored above on the species l e v e l . The d e n s i t y of f i l t e r 
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feeders of a l l seven h a b i t a t s and the randomly sampled rocks was averaged 

f o r the Low, North and South Use areas and found t o be 8,078; 9,509; and 

10,024, r e s p e c t i v e l y . These are very s i m i l a r numbers, co n s i d e r i n g the 

heterogeneity of the data t h a t were averaged! C l e a r l y there i s no major 

d i f f e r e n c e i n abundance of f i l t e r feeders f o r the thre e areas. 

Herbivore grazers were l i k e w i s e compared, and Acmaea sp. and L i t t o r i n a 

ap. provide the b u l k of the data. These species are fee d i n g on the a l g a l 

mats and on microscopic algae such as diatoms and t h i n l a y e r s of bluegreen 

algae, which were not sampled i n the study. The sums f o r t h i s f e e d i n g 

group show remarkably s i m i l a r d e n s i t i e s across the thre e use areas, so t h a t 

again the averages f o r a l l h a b i t a t s are very s i m i l a r numbers: 267, 344, and 

284, r e s p e c t i v e l y . No major d i f f e r e n c e s e x i s t i n d e n s i t y of grazers f o r the 

three areas. 

Predators, which would be the l a s t t r o p h i c l e v e l t o f e e l the e f f e c t s o f 

an Impact on algae, are not n o t i c e a b l y d i f f e r e n t i n de n s i t y when summed by 

h a b i t a t type f o r the thre e use areas. The presence o f Acanthina l u g u b r i s 

i n higher numbers i n the South Use area dominates the data f o r f o u r of the 

h a b i t a t s compared. Averages across a l l h a b i t a t s f o r the Low, North and 

South Use areas are 1*7, 7.7, and 7.9 predators per square meter. These numbers 

are averages of data which are too v a r i a b l e to show any s t a t i s t i c a l l y s i g ­

n i f i c a n t d i f f e r e n c e s , and hence we cannot hypothesize t h a t an impact o f p u b l i c 

use i s being f e l t by the i n t e r t i d a l p r e d a t o r s . 

The l a c k of major d i f f e r e n c e s i n the d e n s i t i e s of d i f f e r e n t feeding 

groups f o r Low, North and South Use areas suggests t h a t no s i g n i f i c a n t e f f e c t s 

of p u b l i c use are o c c u r r i n g at t h i s time. I t i s p o s s i b l e t h a t slow, l o n g term 

changes, are o c c u r r i n g which are unmeasurable given the v a r i a b i l i t y of the 

data. I t i s also p o s s i b l e t h a t such e f f e c t s have already proceeded t o the 

p o i n t of t o t a l removal of species from the e n t i r e area study. Several species 
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are conspicuous by t h e i r absence I n the data and are probably r a r e because 

of human e x p l o i t a t i o n . Lobsters and abalone are no doubt much less abundant 

and of smaller s i z e than they would be w i t h o u t past or present human i n f l u e n c e . 

I n summary, the impact of p u b l i c use on the fauna of the i n t e r t i d a l zone 

was probably much greater I n past years when l o b s t e r and abalone, and perhaps 

other i n t e r e s t i n g s h e l l - b e a r i n g species (e.g. Astraea undosa, t h e wavy top s h e l l ) 

were h e a v i l y c o l l e c t e d . Recovery of these species assuming they were f o r m e r l y 

abundant, cannot be expected t o be qui c k , since they are slow growing and s t i l l 

s u bject t o removal by poaching. 

The removal or d e p l e t i o n of l a r g e animals, such as l o b s t e r and abalone, 

might have an e f f e c t on the smaller, f a s t e r growing, or less sought animals 

of the i n t e r t i d a l zone. Their absence may be b e n e f i c i a l to growth and rep r o ­

duction of the remaining species. Indeed, i t could w e l l be t h a t the l a c k of 

numerous l a r g e consumers means t h a t t h e r e i s less c o m p e t i t i o n f o r food among 

the remaining species so t h a t a r e d u c t i o n i n the p l a n t s o r base of the food 

chain i s not s u f f i c i e n t t o a f f e c t higher t r o p h i c l e v e l s . P l a n t food i s cer­

t a i n l y abundant i n the C a b r i l l o i n t e r t i d a l zone. The only l o c a t i o n where 

heavy grazing seems to occur i s i n the C l i f f Face h a b i t a t where a l g a l cover 

i s sparse and experimental studies elsewhere have shown l u x u r i a n t regrowth 

of algae w i t h removal o f li m p e t s and p e r i w i n k l e s . Lower i n the i n t e r t i d a l 

area, however, the a l g a l mat i s dense and no areas appear t o be denuded 

because of g r a z i n g , and we assume t h a t food i s not l i m i t i n g t o herb i v o r e s . 

The changes I n cover of algae t h e r e f o r e do not seem to be responsible f o r 

the changes noted f o r i n d i v i d u a l animal species. Since there are no v i s i b l e 

changes i n feeding groups, no i n d i r e c t e f f e c t of a l g a l r e d u c t i o n I s seen 

here e i t h e r . 
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4) Differences i n community structure", comparing Low, North and South Use areas-

Di f f e r e n c e s I n p l a n t community s t r u c t u r e were sought I n examining t o t a l 

cover discussed above and i n t o t a l species found f o r each h a b i t a t . Neither 

of these i n d i c e s of community s t r u c t u r e shows a c o n s i s t e n t p a t t e r n o f being 

lower I n the Used areas. When t o t a l cover i n s p r i n g i s averaged f o r the s i x 

h a b i t a t s , the values are 71.2% i n the Low Use, 62.4% i n the North Use, and 

73.4% i n the South Use areas. S i m i l a r values f o r f a l l are 72.9% i n t h e Low Use, 

80.7% i n the North Use and 82.5% i n t h e South Use areas. 

Average number of p l a n t species f o r the s i x h a b i t a t s i n s p r i n g were 10.5, 

8.3, and 7.5 f o r Low, North and South Use areas, compared t o 15.3, 19.2 and 

1 5 . 5 , r e s p e c t i v e l y , i n f a l l . The l a r g e r numbers found i n f a l l are due i n p a r t 

to b e t t e r taxonomic i d e n t i f i c a t i o n . 

The average t o t a l cover and numbers of species of p l a n t s are s i m i l a r f o r 

the three Use areas and no strong e f f e c t of p u b l i c use i s apparent. 

Animal community s t r u c t u r e was compared by examining t o t a l d e n s i t y and 

numbers of species f o r the three Use areas. Because the d e n s i t y data are 

h i g h l y v a r i a b l e they have not been t e s t e d f o r s i g n i f i c a n c e . However, there i s 

only one h a b i t a t I n s p r i n g , the M y t i l u s Rocks, f o r which the dens i t y sum i s 

l a r g e r f o r the Low Use c o n d i t i o n , and there the d i f f e r e n c e i s s l i g h t . None 

of the h a b i t a t s has i t s highest d e n s i t y i n t h e Low Use area I n f a l l . 

Numbers of animal species are low I n a l l h a b i t a t s under a l l use c o n d i t i o n s . 

The most diverse habitats i n s p r i n g and f a l l were t h e P e l v e t i a Rocks and 

M y t i l u s Rocks. Averaging across a l l h a b i t a t s gave 8.5, 8.2 and 8.8 species 

f o r the Low, North and South Use areas, r e s p e c t i v e l y , i n spring and 12.3, 

10.0 and 11.3 species, r e s p e c t i v e l y , i n f a l l . No i n d i c a t i o n of an impact 

on t o t a l species numbers i s apparent. 

Combining the numbers of p l a n t and animal species l i k e w i s e d i d not show 

great d i f f e r e n c e s f o r the Use c o n d i t i o n s , since n e i t h e r type o f data showed 
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d i f f e r e n c e s i n d i v i d u a l l y * The t o t a l s averaged f o r a l l s i x h a b i t a t s were: 

f o r s p r i n g , 19.0 i n Low Use, 16.5 i n North Use, and 16.3 i n South Use; f o r 

f a l l , comparable numbers are 27.7, 29,2, and 26.8. 
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F. MANAGEMENT RECOMMENDATIONS 

Based on Che r e s u l t s of our comparisons between low and f r e q u e n t l y used 

areas of the I n t e r t i d a l zone and on our general observations and knowledge 

of i n t e r t i d a l areas, we present the f o l l o w i n g recommendations f o r t h e p r o t e c t i o n 

and p e r p e t u a t i o n of the e c o l o g i c a l resources of the C a b r i l l o N a t i o n a l Monument 

I n t e r t i d a l zone. We assume that p u b l i c use i s responsible f o r many d i f f e r e n c e s 

i n species abundance t h a t occur where use i s frequent. 

1. The number of v i s i t o r s t o the I n t e r t i d a l zone should be more l i m i t e d . 

When the d a i l y v i s i t o r s number i n the hundreds, we expect much gre a t e r damage 

to the b i o t a . Heavy use probably leads t o a gr e a t e r impact on the b i o t a than 

the same number of i n d i v i d u a l s v i s i t i n g the same area on d i f f e r e n t days. The 

reasons we b e l i e v e t h i s t o be so are: a) People tend to be found i n clumps; 

when one i n d i v i d u a l f i n d s something of i n t e r e s t , a group gathers around and 

tram p l i n g i s l o c a l l y heavy. Fewer people would mean smaller group f o r m a t i o n 

and more dispersed t r a m p l i n g . I t i s the l o c a l i z e d heavy t r a m p l i n g t h a t seems 

to lead t o the reductions i n a l g a l cover, b) Bad h a b i t s of one group of 

v i s i t o r s are r e a d i l y acquired by o t h e r s . Rock r o l l i n g I s an example. When one 

group begins t o t u r n over rocks and f i n d i n t e r e s t i n g animals, others f o l l o w 

I n step. Few people bother t o t u r n the rocks back again. 

2. Funds should be provided to support more rangers to p o l i c e the i n t e r ­

t i d a l zone d u r i n g lower low t i d e s . I t would be d e s i r a b l e t o have 1-2 rangers 

i n the i n t e r t i d a l area d u r i n g a l l periods of p u b l i c use. Problems w i t h 

poaching and c o l l e c t i n g could then be c o n t r o l l e d more e f f e c t i v e l y . 

3 . A grea t e r e f f o r t should be expended t o educate the p u b l i c which uses 

the i n t e r t i d a l zone. The main problem here seems t o be i n reaching the casual 

v i s i t o r , r a t h e r than the organized group w i t h v i s i t r e s e r v a t i o n s . The a v a i l ­

a b i l i t y of a brochure such as the one we have d r a f t e d should a i d t h i s education 

process. Three important concepts must be presented: 1) the resources are 

w 



66 

v a l u a b l e ; 2) p u b l i c use can abuse these resources; 3) an Impact on one 

species may a l t e r o t h e r s . H i r i n g a d d i t i o n a l rangers t o educate, as w e l l as 

p o l i c e , would help g r e a t l y . 

4, Erosion on the f o o t path should be c o n t r o l l e d by using some type o f 

r e t a i n i n g f a b r i c or asphault. Climbing on the n a t u r a l arche3 should be 

expressly p r o h i b i t e d . 

The Monument c l i f f s are extremely erodable, and l a n d s l i d e s occur i f s o i l -

h o l d i n g p l a n t s are worn away. This process l e d t o the l a n d s l i d e and entrance 

closure near NUC, I t w i l l occur again at the new access unless funds are 

provided from erosion c o n t r o l . 

The n a t u r a l arch near the new access i s an i n t e r e s t i n g landscape f e a t u r e 

and should be p r o t e c t e d from unnecessary ero s i o n (human abuse). Climbing 

and jumping are a c c e l e r a t i n g i t s disappearance. 

5. A d d i t i o n a l research of two general types i s recommended to determine 

the cause-effect r e l a t i o n s h i p s between p u b l i c use and i n t e r t i d a l b i o t a . The 

f i r s t type of research, an experimental approach to examine r e p l i c a t e areas 

w i t h and w i t h o u t p u b l i c use, i s planned f o r 1977. This work seeks to 

e s t a b l i s h whether or not p u b l i c use, r a t h e r than other c o i n c i d e n t a l e n v i r o n ­

mental c o n d i t i o n s , determines the observed d i f f e r e n c e s i n i n t e r t i d a l b i o t a . 

The second type of research recommended i s a m o n i t o r i n g program to assess 

long-term changes i n the major i n t e r t i d a l communities. This approach i s 

recommended because the great n a t u r a l . v a r i a b i l i t y of i n t e r t i d a l populations 

from year t o year can mask e f f e c t s which are due to c o n t i n u a l p u b l i c pressure. 

The d i f f e r e n c e s i n the abundance of a species under low and frequent p u b l i c 

use which we found i n 1976 could be due to n a t u r a l v a r i a t i o n i n i n t e r t i d a l 

p opulations. However, i f these d i f f e r e n c e s continue to e x i s t year a f t e r year, 

regardless of d i f f e r e n c e s i n seasonal or annual r e c r u i t m e n t , there i s much 
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stronger evidence t h a t the cause i s p u b l i c use. 

Also, d e t e r m i n a t i o n of the long-term changes i n i n t e r t i d a l b i o t a r e s u l t i n g 

from p u b l i c use, requ i r e s study over s e v e r a l years. A unique o p p o r t u n i t y to 

assess these e f f e c t s e x i s t s because of the change i n access route from near 

NUC t o the "Low Use" area. We i n v e n t o r i e d the Low Use area i n Spring 1976 

when i t was r a r e l y used by v i s i t o r s . Annual or b i e n n i a l re-surveys of t h a t 

area, w i l l permit the discovery of slow but gradual changes i n communities and 

populations which coincide w i t h c o n t i n u i n g p u b l i c use. At the same time, 

annual or b i e n n i a l surveys of the areas which were formerly h e a v i l y used w i l l 

make i t p o s s i b l e to document any d i f f e r e n c e s i n b i o t a which c o r r e l a t e w i t h a 

release from p u b l i c u t i l i z a t i o n . The F a l l 1976 resample showed only a few 

changes which may r e s u l t from a l t e r e d use p a t t e r n s ; more i n f o r m a t i o n , gathered 

over s e v e r a l years time, i s necessary to document the long-term p a t t e r n s of 

e c o l o g i c a l change. The mon i t o r i n g program should be c a r r i e d out under d i r e c t 

s u p e r v i s i o n of the Monument, w i t h permanent funding to insure c o n t i n u i t y i n 

data c o l l e c t i o n and i n t e r p r e t a t i o n . 
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Figure 2. A l g a l mats covering the rock benches are int e r s p e r s e d w i t h 
l a r g e boulders and t i d e p o o l s . A Phyllospadix dominated pool i s shown at 
the r i g h t . 

Figure 3 . P e l v e t i a Rocks are dominated by P e l v e t i a f a s t i g i a t a on the 
sides and barnacles on top. The P e l v e t i a p l a n t s reach lengths of .5 meters. 



Figure 4. M y t i l u s Rocks are l a r g e (2-3 meters i n h e i g h t ) conspicuous 
components of the C a b r i l l o Monument i n t e r t i d a l zone. Here they are 
surrounded by A l g a l Mat and Phyllospadix Pool h a b i t a t s . 

Figure 5 i Barnacle Rocks are abundant near ,the upper l i m i t of the 
I n t e r t i d a l zone. The common name, buckshot barnacle, i s d e s c r i p t i v e 
of the dense and widely d i s t r i b u t e d dominant, Chthamalus f i s s u s • 



Figure 6 . C l i f f Face h a b i t a t s are s t r u c t u r a l l y heterogeneous because 
of the d i f f e r e n t i a l e r o s i o n of rock l a y e r s . The s m a l l e s t i n d e n t a t i o n s , 
however, are caused by the a c t i o n o f t h e i r l i m p e t occupants. 



0 
01 u 

M 
a a> 

V 
<0 V H t 
Ui eft >n 
<fl # i 

d * 

J fi d JJ 
Q O 

•H 4J 
w a 

• '.-1 ai TJ u 1 t ! d 
a a M U s a 

•H a) 
n n 

T 3 3 •H •a 
4J u 
Li TH fri 
01 i H 

— i 
4J J 3 •M 

•H Q, s 
u 

j j a) i H 
1 u-l 

j y *H 

9 4-1 « 1 ! 1 w a 
a) 

••a P f- 1 H 
u ( 

f 1 fl 
O in in 

'—1 u 
J-
irl J-l . - I 

S T4 

a u r 
-H ai 

B 
H <H •H 

J3 U) i H 
ai H 

u H 0) 
0 *2 

9 9 u 
m 

H 4 (0 
o n) JJ 

H 
i s So J-I 
4 1 <4 I 1 MH 3 
i 1 M +J 

n 1 3 
( 4 u 
a> + j 

0 TH 
•4 1 a 
0 ft a B 
1 
h, 5 * 1 J r - l 

aen qrjnog 

s e n i p i O H 

a g n MOT 

sen 

aen qanog 

sen qj . ioM 

3ST1 ttOT 

asn q3,nog 

38ti qa.io}j 

a s n fto^ 

ssn q^nos 

aen q^JOH 

sen MOI 

3Sn qanOg 

g s n qaiOH 

3BT1 A O q 

sen q^nog 

39T1 ADq 

~4 r\ Os cn PH 

C-4 ' ,-4 
CM i- l 

CM 

1 

3 

(0 

H> CO 

PQ 

i r t co oo 

<M t o O C I 

— 1 
r - l 

I N 00 U l 00 o 
• • 4 I H 

m H 

I N o a 
d o H 

i H 

i - i 
" t • 

-H P. 
M ill u •rt •pi 

f 4-1 p •J-I 
vH 

tn (D •H 0 I H nl 

4 P-
i- ( • a 
n •H P . • u m a Q U) 

> b4 l b 
—* ( J i — | 

H <U f0 
i-4 en Hi 

* 
^ 1 

csi O 

CM 

06 O N N 

fM 

CD 
H 

CO 

Li-I 

•o 

O 

» * 

s 
a 
i n 

n 

ft 

e 

cM 

w 
•H 

3 

(0 
™ 
Q 

•H 

u 
aj 
u o

u
lt

i 

V 

1—1 
a 

™ i—1 T< u .H 
H 0 H • 9 A 

a -H I H "J El q 
A 
a • p d H « a (J a IM 1 4TTJ y 

Jo 
cd =1 g <d <D u s cd • •H •H q M 1-1 ta 

4. •r4 "O 13 •-) U-l n 
•n u <fl o Tt a 

H H 3 H •H o •H •̂ J 43 u 

13 r - j M d U u 0 n 
15 Cfl U Q 4J H 
Q 1-1 T3 n !ifl 
£ a • * d a) • * 
u u u H o (5 u u 



asn q j n o j 

asn H^aotJ 
<t —t ct 

nan M O - J 
~7 iT\ o 

u3 

CM 
asn qanog 

asn q u o f f 

aen qanog 

asn q*iOK[ 

asn noi 

0611 qjnLig <n 

asn qaj-JN 

j s n « O T 

CM 

asn q i n o g 
• 

asn ip-iQN 

asn noi 
to CM 

o 

sen q j n o g 
o o 

asn qiJlON - 3 -
m 

asn MOT 

CM ( 1 w"i 

asn qanog 

nsn q ^ j o ^ i 

asn nOi 

CO CO 

« J-l -H > 
M 1 IU Jj • 

a. •<-< « a , 
> m u a m 

I 
•H -H -H -H 
C C <0 £ (J 
0 O ~H O 0 £ j ic £ j ; 
D- P.J3 C Q. 

•r( - r l *J -H -H ») in H tn in 
a o *t-i o a 

-H -H u-i p. CL 
Q O H M M 

H H l* flj QJ 

u u n n 

M id m 
- H t - i -d H 

= 3 

<3 a 
b O 

J3 
C " I 
01 U •a I 

r-t a. 
• r t >i 
33 33 

a 
•rl 

i 
o w 
(J (0 

•H a 
a 

id ri-

dO 

en 

an . 
tH a. 
an tfi 

in m • D -H 01 
13 

d 

; 
-H 

-H 
O 
Id 

n) ui 
| B 4-> O 
0 3 M . - 1 
Id - i 00 
H B a • O 0 * at •4) a a, D H 

A I I O 
•nun 
9 § • 

•a • C a. nt ui 
to 

aj i - ( 
•H oo 

J _| J J J 

3 5 
•a ra c u v • 
i - l - 4 
SG ft* 

•H U 

( « "4-1 

a T4 y . n 
M a. 
> • a. 

in u 
<d ^ 

-rt —< 

B 
O Ml 

& - 4 
a u 

•H «H 
Ul • >. • 

rH fl 
O u a. PH 

fd fd cd 3 
•rt -4 Ifl IB TJ -H -a w -b 
(d E. ~ O C 

rl d H H I I 
y u y 00 B 
O Es O O r» 
M p, b T-J *5 
0) 1) O O 

P, p , P-

5 
=1 

• TJ 
Q. (0 
10 -H 

<d 
3 G 

a v 
% 5 

CO o m 
fM H A 3 
CM CO CO 

4 
• 

rO 
CM 

m co CM 

• • • Pi « M CM 
4J lO) 

8 * 
-̂1 *r4 

FM P 
0) 

U -H "3 V 3 01 £ O * 

•u oc y 
P4 n •o •r4 in « M V S3 

V •0 <H M 
^. dl - 3 u • r t •H 
10 D u T3 H < "O b 0) (4 •d M >• Cu u 4J o 01 O X Ul 

(D 
D ft u 4-J 04 <J 0 Q 

•B I? .11 H Q Q H - 1 O JJ ui t: u M g td H 
-H 

•H a EE b 
33 k>. a 0 T4 01 g i • J : 

to — i B. n 5 s < a. n Ex c2 p 



Q 
- 3 a ,J 

i u 
j 

• u 
i " 

•H u 
M p* 

. 3 • a 
. 1 
3 
n. 

» QJ 
.J •u u 
o u 

u 
— 1 

1 
a 

4-1 • 
JJ 
-i-4 
J3 

i n TO 0 .e 
>. X 

•H 
o V) 

i j j 
o 

> c 
- q 

SO 

p-» k4 
en « * r=i 
"JJT-J 5 
n m •., 
•i-

U Q. <u 
o. 

• 58,i qmos 

i l 
o 
3 

J3 asn qanog 
y 

f~4 

s 
H 

PH 

-a sen ftOT 

asn q i n o g 

sen n o l 

aan u j n o s 

00 

J »9n q i n o s 

H 

m asn M3"°S 
1 -

i 
« asn 

asn na1 

M 9 
3 J> 

5 

2 £ 

5 

s 

5 

5 

o a o 
- 4 o j - 4 
N r4 * 

o o g H IT- 50 
<N OJ u-i 

n to « 
CT» P4 -3-
H H 

O o o 
P*. O O 

© o o 
m in «n 

o r-. r--
O N N 

f> r-i a r~ rH <j in 

O en 
XT 

S 

o o f l 

in 

o o r* o 
N K 4 f 4T s 

ci n o n 
H - 4 o fj> 

•ft. 

u 
00 
a 

0J o 
oo a. a (o 
o 

< P . s Hi 

as • o H U <H & -a H 
M HI u 1 
K H H 
3 • P . 

V •4 
<4 -d •H V 
H 01 rH •a r-i w •H 3 
0 C y 4J 

U eg 

« p h *0 
u oo U 

•3 n <4 <M 
*4 •3 •H 

j - r -a 3 r-
O rH TH 0 0) 

4J Q. U W H 
4J 44 U U 
•H • B J H 
r J J J S 



asn Minos 

asn M U C I N 

asn, A D I 

asn, qanos 

33 p. q-l-to^ 

osn rtDT 

asfi i p n o s 

asn no*t 

asn q : m o S 

asn M " ° N 

asn t>-°ri 

33n Minos 

asn MH°N 

1 

3 

S 

5 

« 

o 

o o o 
CO CO 
r - i H c l 

•fl- (> CH I s " 

© 
(M 

g 
CO 

r-. CO 

-H 

r> O r l O M in r J 
H O 
u5 ^ 

eft O r-. 

H » 

- (0 

u 

I 
M 

, £ 01 
Oi * a m -H •° ti 

•a J 3 
l-i w 

CJ 

CJ 
ri "H 
U M 
Ifl "H 
Id U 

CO (0 
0) 0) Bk a> 

•H <H 

» j - i 

ai ( j u i j 
B C W 3 _ 
ai 5 a u ofl 

O O a OJ EH E -

o 0 o a n o - t i 
l-i iH U y - r l 

ftrS -A j S 6s (6 B 

5 

£ to u CL m 

. r j of) 3 rH 
u P-. u o 
0 £ n b 
X U « u 

0 ffl to <u 
p i OJ CM 



o, asn. qanog 

aan qinog 

sen MJJO M 

9£?n « o i 

asn q^nos 

asn WlrVPS 

3 aen quoH 

u sen eiOT 
Eh 

asn q3"os 

rH. 
r-t 

& 4 asn n o i 

•H 
••J fl) 
P Q 
0 • H 

( J O 

41 H c in n 3 S D 
H 
a t - t >• d 

u u n 
o m o 
Pi N 

• a H 
as n 

+ J 4J 

i H P. 

*̂ V) 
m <u to X 
U 4 J J - l O 

'd ri to cs tfl i u (J U U J 
« t 0 ' I - 1 "H J j -H 

2 U 3 3 4J Q 
D O H H u o 

a 

(fl <U 
(J 
« 
P-



I '3 

M 3 a n q m i o g 
(a > 
3 

•3 
QJ 

•B 
w 

rH 
<J . 
H Q 

rH 

SI 41 
Hi *™ 

-1 u 

(3 

l l 

q a n o g 

a e n q-jjou 

asn. M O T 

aan qanas 

c a n « o q 

* s s n q U o t l 

j|> asn qnnos 
•j 
i 

™ sen 43-ION 

> 

« a s n q-inos 
u 
o 
OS 

• 

asn « o i 

CM 

H 

- T hi 

- I 

CM 

f - CO - J CO 

N r | n 

•it rH 

s 

r-. n O 
-T f l O H H 

O O m3 
l i O J i 
- H (M f l 

(M M O 
CM Hf 

r—| rH CI 

CO Q 
* (O U3 

\S C?i CJi 
(N <T HT 

rH O 

CM 

(M 

U 

CM 
CN 

- \Q J3 O 
- H m t o 

so 

2 

TH (n H 
:' ii '— , T i 
W M 6M 

I I £ £ J 

J 



•o 
11 
•3 n 3 .5 CJ 

q p « 1-1 
OJ 

a H 
M 0 
, u 4 5 FJ p i 

.« . B fl a 
§ 

o8fl qanos 

asn q w o R 

asn 

asn M 3 N ° S 

asn w o i 

asn H-,nag 

asn H I - I O N 

asn " o l 

& s n Minos 

asn « M j 

asn M-UOH 

asn « ° 1 

a 
g 

C J 

01 
(0 
s 

i n tM 
H WS 

\jS Q"I r-. CM 

CO 

PJ OH 

f i CM on J3 i n tn i n PI 

3 

3 

3 

S 

cM 
••• 

M 

n-

1 
o in 

3 § 

SO " I 
CO iH 

cO e i -a¬
n cO CM i ^ - i n 

m r -

GO 
CP i—I CM Cil 

•0- i n 

i—I 

-a- * 

s 
M 

I fk i CO 
•H CD n 
•o • f l M « M 3 u 
0 

1M 

Cr
 w U 

H T3 0) 0? 
• CO a 5 1 9 

&-P t i ...i .p ca u iH u (H u a. CO P •»l p ffl m c ra o U 4-1 5, u » O 4 .<•->) CO CO X! rH O O 

•u cj o u o a. p 

El O H U 0- CM <H 

3 1 1 

b W 

o a 
J 6 -

1 



£ osn Hon 

| 39(1 q a - i o s 
V 

a s n n u ' l 

• sai l H 5 n ° S 

3SQ tranofi 

iii — 

s i 

I » 8 f l q i n o s 

0 

j ) s e n q ^ n o s 

3 
o 
as 

a s n q - l - i o w 

a s n «OT 

1 o 
,H 
a >> u o a u N -—' o 

N 

< 3 g 
ft P . 1 
© ca « 
cfi o 
0 - -n 
© v n 
B 
w 

>> 
M 
CJ 

_o CJ 

8 
n io n ui H CJ 

u t i u fl 
4 

•a 
H 0 'H » ( /J 

£ d Q U J l 
U 3 3 u O 
O H H M o u v 
a > 

M Q 

a. cj •« 

n 
CM 
CM 

u 

fi. 

U 



1 * 
CJ U 

I g 
O "a 
4J 

3 

•1 

S 3 
J-J - r l 

rH >H 

11 
•ri u 
l - l 

an 
•a I 
s : 

• 
- 3 n 

M (U 
CJ rH 

D +J 

(0 — I 
. 4J "H 

fl JJ 
J_J ^ 

I n M 
•« •« ID 
vO (fl - I 
r > tt ' f l 
» « I I 
•"" 0 <H 

— I 01 
i—I H HH 
H 

id X H 
in a. -a 

asn q+nos 

asn qqjion 

asn WOT 

aan m n o g 

*en qaaoy 

asn q i n o g 

asn qaJON 

asn ftOT 

asn q 4 nOs 

asn 

aSn no-j 

SSrt q 4 n o s 

asn q q j o u 

asn ftoi 

asn qzniog 

asn q 4 JOH 

asn A O T 

CM 

en c i 

O r J 

(M 
in 
to 

Q O 

CM i - t 

CM CM 
CM * 

PI 

3 

d 

if) 

ifl • vfi 
CM «M 

s? 

in in CM IM CO 

(M 

si 

J ) m O f - i 

S i j ( N W 

O \0 f l 

CD H 

O (*1 O 

CM CM i—I 

CO 

in CM CM m 
<r en 

co CM a ; Cf) CM |S| 

O co 
(SI cn 

H n N 
CM 

H H r l 

• 01 

* 



asn lianas 

asn q u a ] . ] 

asn ftoq 

asn q j n o g 

asn q 4 J . O M 

asn Acq 

asn q^nns 

asn qzuenji 

asn nai 

asn q H n o g 

asn qnioN 

asn j>ioq 

asn qinog 

asn qaJOM 

£] asn i\oi 

aen q i n a g 

asn q;uoN 

asn f i"7 

o 

o 
d 

BO 
f 

I 
O -N =0 

^0 \o 

O "1 
J 5 in" 

•Xi d 

j c-> 

f l n O O 

in O O 

I - . rH 

r - rH 

HT 

i d P I lO i n m m o 
i - H tN <N 

i / i i n i n 

(SI 

O N fl fl flj N 

i—I D 

O IN 

CO o 

fl co m 
m cs 

a 

>JH 0 
0 UH 

-H 
"1 i - 1 

£ rt 
- r t p 
rH e 
•—I hH 
n &. 
H 
o • 

U CJ 

rH re 
•H M 
y 0 

4 cj u 
HI 4 
g I 
o u 

rH rH 
^ 0-
JJ O 
0- 4-> 
•H Q.i 
—i s 
ffl cj 

fl 
0 
n) in 

•H 
H 
0) 
4-1 

o 
B 
ci 

_ k4 en _ a 

a. "H 

P CM) y 
u eg o 

a 
c j 3 H 

•H X- 3 
14 CJ -H 
w -r-i a 
>, >-. o 
U (J H 
0 O CJ 
M P D 

X, £ 6 
4J LJ 4J 
> . 5 l Ul 
M H 4 U U U 

rH U) 
iH 3 
•1 C 
O- IH 

a CJ A CO n 
i—i •H y a) 
n u •H > u » y P • MH 14 — • nj 3 .. 1 (A 01 a -H • CL -LJ V D> 01 ri _> Ul CJ « w ft cS .c CO CD 

n £ CJ *4 M w LU — a> 3 o HH •H •,-1 *ri 4 SH 
u S i p c 4 P d •n Q a • f l n fl .c 5 0 iH o a • rH •H u rH 

« U a J= « x : n n rX CD 4 •H O 
d • •a 04 

H 
0 - - = o. D, in H H UH u •-4 •H 

04 
H n w •rt H s tl y •JH •H 

CL (fl m -rt CO 4 c m 41 U a u <U 01 a O MH a 01 01 N nj 4 ~ i 
- i 4-1 L.I •H 1*4 p. -a fl T4 M 0 - M 

no a 0 "H M l - j f44 § s 3 H • a rH P-H U m 1-i n A » • 
o U U CJ) U eg 1 

3 -H 
C 01 

M 4J Q 
nj m rH oo 

-H > * O O 
*H ra EL a 
u ui m u 
IH Ej 
4 4 4 4 
U ' r i r l H - C C 

a o o w 
3 x ! x ; -H 

•H -H -rt 
4 CO O d 
••J O 
Q H r l H 

H O O H 
DH OH ft 6H 

01 

«S 
-H 
• 
ra IT4 
tfl >. 
• m 

4 
•H X4 
4 
CJ 4 ro CO 

U -H Qj 

cB o "3 
M 
•H 
Tf — I -C O 

H a h 

CL in a 
4 o 01 
U H T3 

ft til ft PH 



sen ipsigs 

3 B n qu-ioH 

asn H O T ; 

asn q^nog 

asn qaiOf i 

asn fton; 

asn q]JOM 

asn Aor\ 

asn qanos 

asn q j A U f i } 

asn !\oi 

asn q 4 n o s 

aSn q 4J.oH 

asn W O T ; 

asn t p n b g 

asn q^JON 

asn AOT 

a c 

Ul fl 
W 'H 
O B 
rH r« 

H 
a a 

- -a 
Ifl -H 

m 
-
B 

rH -H 
i-H 

ra q 

n 

JJ -H 

rH 

a 
9 • 

rjj « H .H -H -H 
33 T3 T3 

a. pw 
<0 01 ID 
E- q q 



3 u 
R X. a « 

4J 
- 1 (fl 
m J = 

G u 
0 

•rt m 
<rt 41 

Cfl LJ 3^ fl] 
U 

0 - r t 

3 1 
•H - J 
M * 

XI i L5 • 
W. 

4J H 4-1 

iJH o T J 

(fl 0 

§ , 
iH] Ul g S 
• 4 

(J 
0J -H 
X! - 1 ,.. ry 
•44 EH 
0 U 
!h 1 1 
U l~ o fl H 
- J j-i i > oi U > V —> 

a T J 
'H S >i 

3 rt u3 •H rt- eg -i Ch U •rl 

rH !lj fl LJ 
i—1 -TH XI rH fl o nj m H 

-n 

fl n • 
iE 

3Bn q j n o i j 

asn qU-iQH 

asn « O T ; 

asn q i n o g 

asn m- ioN 

asn e\o*i 

asn q^nog 

asn qijJOH 

A O 7 

asn qanog 

asn q 4 J i o ^ 

»3n M J I ' I 

asn qunos 

asn q u o H 

asn H O T ; 

q i n o g 

asn q^jinN 

sSn rtoi 

3 

CM 

• * - H 

J 
O m cn 
•IO •* rH 

rt o \o 
d H5 O M -d" r--

H O rH 
O -.1 CD 
M) n 

c-

CM 

3 0 

a p- o 
CO M3 

CM H 

a 

O CM O 
••O -•! (7i 

N N O 
C7\ U3 H T 

CO 

CM 
3 

rH 

s 

8 

OA CM 

[fl (0 
rH LJ 
- I u 
•rt 3 

rH (J C 
i - t CO - r t 

I I V B 4 
" •"] J :"i 

(0 rt B a . O U M u +J 
" ri < U) M 

IH ' r t O 
fl 4-1 
CJ :J 

5 5 

4 "(g 

Ht! < < HC H 

nj 
LJ 
B 

p I 
a H H 
Q <H 

U* r— 
•rt i r t 
rH (U 
m 4-i 
u CD 

ex. in TH 
3 a . 
C <i> 
S i 

3 C 

CJ c *a 

fl -H -rt 

•H fl U 
P. H cfl • w h 

Q 1 
CJ 

rrt 
o & fl 
cO U 

rH 0 

51 rfl J J (fl TH 
a i i >f u X 
rt cl I-H ifl eg 
W fl Q H C 
3 cA ' f l CJ rt. 

B D ( I d H 

cfl 
M D 

3 

|H 
Cfl 
3 10 

•rt fl 

in o fl rfl 

• 
fli 91 11 

B 
. -rt 

cfl M a P . en _ 0 o >\ fl a x " i4 rJ J 
CJ 4-1 



u 
• >. 

SHTI qqnos 

afln qq-ioN 

aen noi 

aan q i n o s 

asn 

asn noi 

asn qanos 

a s n qaiQN 

asn ttoq 

asn qanos 

a s n qtjaoN 

asn M O T 

asn q j n o g 

asn q ^ o N 

asn ftOT 

n o r- o 
en 

rt c l O 

•X) O O 

O ( 0 '-O rt 

asn q j n o s 

asn q3J .oN 

a B n A O i 

rt r-- rt O 
rH so rt 
— I u"t i n 

O rt rt rt 
rt cT> 

© o o o 
J3 iO O O 
t A l A I S HJf 

O 1> 1 

CO 

CM 

rt O 
r-1 O 

O 
rt 
-d* 

O O rt 
M O i n 

Q Q rt 

-5 

u3 - r 
CJi rt 
rt 

rt 

•M 

O r-» rH I — 
t o CM 
O CM 
<N 

rt O f > 

O CM 

rt HT 

O CN 

rH rt 

CN O 
CM 

m 

r-t r » O «* 
rt rt 

<0 

CQ to 
Hi <fl 

S rt (fl 

.1 
•rt rt 
CO. 

cfl C 
rt O 
u M 

5-5 2 

EL (fl rt 
3 rt 

ifl C «• 
4J B f> 1-
Q 0 -O 

H P U « J 
IH H u 

a (0 - H rQ 3 

en rt eu )- H I 1 rl [ J H « «H 
o u -a d rt rt 0 

O U) H 0 0 rt . -d ui u at «. JH O o a. cn H t- 1 E-



aan qrjnos 
a t 

asn n^JOf] 

asn q j n o g 

asn q 4 J 0 H 

asn M O T 

a s n q 4 n o s 

a s n q a a o u 

asn rtoi 

a s n t p n o s rH rH 

asn qqJOM 

asn « o q 

asn q j n o g 

a s n H 3 J 0 H 

asn noi 

asn q j n o g 

asn q n i O f i 

a s n noi 

an 
#», c 
ul -H 
a 13 
U rH 
0 

a a a 
OJ 4-J 01 
P I fl 
5b tu x: 
01 4J u 

t/l 0) >. 
•_• nj ^H 

j= o 
< U P, 
D 1* 
H - t l 
-J O OJ 
U Hi SI 
B 

•H 
-4 
T3 

A • 
4J in 
(0 01 
ki JZ 
•iH U 
P, A 
Ul IH U 
(0 

01 

c: 
<j ai 
to 

cd al 

fl 

o 
- V 
> H 

iTTj cr) A fl 

- L , 
=1 fl 

a 

3 a, c 
Ul O ro i-H 
3 P tJ fl 
•J u •< M 
rJ <n 
© « 

H H 3 
O 0) 

E U H u 
a tu H - H 

3= EH H 3C 

fl fl -4 •a 
O 
P. H 
•J 3 «H 
u u a 

a 
6 

c o 

•a 
a 
& 
o 
a 

< - H 
a 
O c 
fl. fl 01 
q is ai 
pi Q U 
s a. u 
B 9 

0 
41 
•o 

n c 
"4 3 fl 
u 
OJ T 3 
« O 
OJ P. 
) H O 

0) 

B in 
P rH 
fl 
vi oi 

fl 
•a 
5 , 3 . 

3 
O 

fl £ 
71 u in 
3 -rt 
H d i 
U M H 
ffl Q rH 
a n- u 
C H 3 
0) rH S 
•J fl fl 

§ ° w 0J fl I H 
a J 

C ul o0 
A >, ffl 
- I -

• ui 
P, -r4 
Ul U 

fl 
M SJ 
3 O 
U 4J 
fl M 

OH - H 
C L 

f l g in 

EH O 



TABLE . Comparison of f i l t e r f eeders, grazers, and predators i n the Low, 
North and South Use areas. Data are numbers per square meter 
i n Spring 1976. 

F i l t e r feeders i n c l u d e d ; Red sponge, y e l l o w sponge, Phragmatopoma  
c a l i f o r n i c a , S e r p u l o r b i s squamosa, Glans subquadrata, M y t i l u s c a l i ¬
f o r n i Neostoma r o s t r a t a , P e n i t e l l a p e n i t a , Fseudochama exoayra, 
S e p t i f e r b i f u r c a t u s , Balanus glandula, Chthamalus f i s s u s , 
P o l i c i p e a polymerus, and t e t r a c l i t a squamosa. 

Grazers i n c l u d e d : Acmaea d i g i t a l i s , A. insessa, A. l i m a t u l a , A. 
paleacea, A. p e l t a , A. scabra, A. s t r i g a t e l l a , C r e p j p a t e l l a  
l i n g u l a t a , H<THT)fl1 ftpfTfff l u r i d u m . Lacuna u n i f a c i a t a , L i t t o r i n a  
s c u t u l a t a , L. p l a n a x i s , L o t t i a g i g a n t i a , Tegula f u n e b r a l i s , 
T. e i s e n i , and F i s s u r e l l a volcano. 

Predators i n c l u d e d ; Acanthina l u g u b r i s , Ceratostoma n u t a l l i , Conus 
c a l i f o r n i c u s , Epitonium tin e t u r n . Erato v i t e l l i n e . Macron l l v i d u s , 
Ocenebra cir c u m t e x t a , 0. p o u l s o n i , and Pseudomelastoma p e n c i l l a t a . 

F i l t e r Feeders Grazers Predators 
H a b i t a t and Use Condition 
Phyllospadix Pools Low Use 0 5.0 1.6 

North Use 0 75.0 0 
South Use 0 110.0 0 

P e l v e t i a Rocks Low Use 5,793 66 7 
North Use 2,394 141 7 
South Use 7,527 280 20 

A l g a l Mat Low Use 0 .8 0 A l g a l Mat 
North Use 0 20.0 0 

• South Use 5 0 5 

C l i f f Face Low Use 714 725 0 
North Use 1,780 940 0 
South Use 867 627 13 

Barnacle Rocks Low Use 28,610 730 0 
North Use 39,000 590 0 
South Use 34,850 500 10 

M y t i l u s Rocks Low Use 13,035 349 3 
North Use 10,780 600 30 
South Use 11,370 420 0 

"Random" Rocks Low Use 16,166 224 2 
North Use 21,786 378 10 
South Use 25,468 330 14 



TABLE (.Continued) 

F i l t e r Feeders Grazers Predators 
H a b i t a t and Use Condition 
Under Rocks Low Use 307.1 17.8 0 

North Use 329,1 11.7 14.8 
South Use 103.9 6.7 1.4 

Average f o r a l l Low Use 8,078 267 1.7 
seven h a b i t a t s North Use 9,509 344 7.7 

South Use 10,024 284 7.9 

Average f o r P e l v e t i a Low Use 12,038 472 2.5 
Rocks, C l i f f Face, North Use 13,489 568 9.2 
Barnacle Rocks and South Use 13,654 457 10.8 
M y t i l u s Rocks 



TABLE Comparison of f i l t e r f eeders, grazers, and predators i n the Low, 
North and South Use areas. Data are numbers per square meter i n 
F a l l 1976. Species i n c l u d e d i n each feeding group are as i n 
Table 4. 

• 

F i l t e r Feeders Grazers Predators 
Habitat and Use Condition 

P e l v e t i a Rocks Low Use 1,778 84 2 
North Use 639 76 6 
South Use 2,465 149 22 

C l i f f Face Low Use 437 398 2 
North Use 470 510 0 
South Use 154 234 7 

Barnacle Rocks Low Use 11,873 253 0 
North Use 43,159 1,734 0 
South Use 24,980 7 20 

M y t i l u s Rocks Low Use 7,327 1,401 20 M y t i l u s Rocks 
North Use 3,919 714 14 
South Use 19,166 1,141 54 

Average f o r the Low Use 5,354 534 4.8 
four h a b i t a t s North Use 12,047 434 15.0 
considered South Use 11,691 383 12.3 

r 

-


