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Abstract - A total of 349 epibenthic taxa of 
macroinvertebrates were recorded from 7 
mainland and 15 island rocky intertidal sites in 
the Southern California Bight. The occurrence 
of these taxa among the 22 sites is presented as 
a checklist organized by phyla and classes. The 
majority of these were mollusks (188), followed 
by sponges (42) and crustaceans (30). Highest 
numbers of taxa were recorded from: Coal Oil 
Point (125); Big Fisherman's Cove, Santa 
Catalina Island (124); Santa Rosa Island (122); 
Willows Anchorage, Santa Cruz Island (122) 
and Government Point (120). Sites having the 
highest numbers of common taxa (i.e., those 
whose average densities exceeded one 
individual per m2) were located on islands, and 
included: Willows Anchorage, Santa Cruz 
Island (3 8 taxa); Catalina Harbor, Santa 
Catalina Island (36); Prisoners Harbor, Santa 
Cruz Island (34); Frenchy's Cove, Anacapa 
Island (33); Cave Canyon, Santa Barbara Island 
(33) and Big Fisherman's Cove, Santa Catalina 
Island (33). The most abundant taxa (based on 
density and averaged over all sites) were 
Chthamalus fissus / C. dalli, followed by Littorina 
keenae, Phragmatopoma californica and Tetraclita 
rubescens. Based on percent cover, the most 
abundant taxa were C. fissus/C. dalli, P. 
californica, Mytilus californianus and Anthopleura 
elegantissima. With the exception of sponges, 
the number of northerly and southerly range 
extensions along the Pacific Coast recorded by 
this study were few. 

Introduction 

Rocky intertidal community structure at a 
series of mainland and island sites in the 

Third California Islands Symposium 

Southern Cal ifornia Bight was studied 
intensively between 1975 and 1979 as a part of 
a broad investigation of the Bight by the Bureau 
of Land Management (now Minera ls 
Management Services) Outer Continental Shelf 
Program. Site records for the taxa of epibenthic 
macroinvertebrates from this 3-yr study are 
contained in individual chapters of the 
unpublished annual reports for the project 
(Littler 1978a, b, 1979). The main objectives of 
this paper are to: 1) integrate these disparate 
records and make them available in a concise 
format and 2) provide the data base for a 
biogeographic study of the rocky shore 
macroinvertebrates of the Bight (Seapy & 
Littler 1980), which was published as a part of 
the proceedings of the previous symposium on 
the California Islands (Power 1980). 

A review of the existing literature on the 
invertebrate taxa of the Southern California 
Bight was completed by Bright (1974) prior to 
the initiation of the Outer Continental Shelf 
Program in 1975. Bright compiled species lists, 
which were arranged by major taxonomic 
groups. A useful aspect of these lists was the 
inclusion of habitat type for each species. A 
more thorough and taxonomically-current 
listing of invertebrate species from the Bight 
was compiled by Straughan & Klink (1980). 
This paper consisted of chapters on the various 
taxonomic groups written by specialists actively 
working on the invertebrates of the Southern 
Cal ifornia Bight. Unfortunately, species 
habitats were not included. Data on species 
abundances obtained at island sites before the 
inception of the BLM's Outer Continental 
Shelf Program are limited to the studies of 
Caplan & Boolootian (1967) at San Nicolas 
Island and Littler & Murray (1975) at San 
Clemente Island. 
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Figure 1. Location of the 22 rocky intertidal sites studied between 1975 and 1979 during the Bureau of Land Management 
study of the Southern California Bight. 

No attempt is made here to review the 
literature concerned with specific studies on 
species of intertidal invertebrates from the 
Southern California Bight since two texts 
already have performed this task. Morris & co
authors (1980) presented synopses of the major 
species of rocky shore invertebrates from the 
California coast. Individual chapters of the book 
were written by specialists and each included a 
comprehensive list of literature citations. The 
classic text on rocky shore invertebrates of the 
Pacific coast, Between Pacific Tides, was revised 
by D. W. Phillips (Ricketts et al 1985). The 
annotated systematic index in this book was 
thoroughly updated and includes the more 
recent literature from the Bight. 

Characterization of the Study Area 

The Southern California Bight (Fig. 1) has 
been defined (Anon. 1973) as the open 
embayment of the Pacific Ocean bounded on 
the east by the North American coastline 
extending from Point Conception, California, 
to Cabo Colnett, Baja California, Mexico and 
on the west by the California Current. Eight 
islands are included within the Bight, four of 
which are northern (San Miguel, Santa Rosa, 
Santa Cruz and Anacapa Islands) and four 
southern (San Nicolas, Santa Barbara, Santa 
Catalina and San Clemente Islands). In terms 
of its topography, the Bight is a complex 
region, made up of basins del ineated by 
submarine ridges, banks and islands. 
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Cockerell (1939) was perhaps the first 
author to note that the reg ion of the 
southern California islands, especially near 
the 4 northern islands, are remarkable for the 
impingement and mixing of both cold and 
warm waters. Santa Cruz and Santa Rosa 
Islands periodically are exposed to both cold 
and warm currents, while San Clemente and 
Santa Cata l ina Is lands are bathed by 
relatively warm southern waters and San 
Miguel and San Nicolas Islands are exposed 
to the cold California Current throughout-
much of the year (discussed by Neushul et al. 
1976; Seapy & L i t t l e r 1980). Seasonal 

differences in the strength of the southward-
flowing California Current (Wyl l ie 1966) 
and, concomitantly, counterclockwise flow of 
the Southern Ca l i forn ia Eddy (Fig. 2) 
contribute to the complex intermingling of 
physical conditions in the Bight. Zoogeo
graphical ly , the islands in the Bight are 
intermediate between the cold-water and 
warm-water faunas to the north and south of 
Point Conception, with the offshore and 
northern islands having greater cold-water 
species a f f in i t i e s and the southern and 
nearshore islands having greater warm-water 
affinities (Seapy & Littler 1980). 

Figure 2. Surface current flow in the Southern California Bight (after Seapy 1974). Long dashed lines represent mean 
geostrophic flow contours for the month of August, averaged over a 16 yr period Wyllie 1966). Short dashed lines indicate 
surface current flow during August 1969 (Kolpack 1971). Solid lines are surface currents derived from 10 m drogue releases 
during October 1958 (Scripps Institution of Oceanography 1962), while the single dotted line between Santa Rosa and San 
Nicolas Islands is based on Neushul & co-authors (1967). 
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Table 1. Sampling schedule between 1975 and 1978 at the 22 rocky intertidal sites in the Southern California Bight. 

Seasons were defined as May to August (Summer) S), September to November (Fall; F), December and January (Winter; 


1975-1976 1976-1977 1977-1978 

W) and February to April (Spring; Sp). 

Materials & Methods 

Rocky intertidal communities were sampled 
between Ju l y 1975 and April 1979 at 7 
mainland and 15 island sites in the Southern 
California Bight (Fig. 1, Table 1). The latitude 
and longitude and a series of descriptive 
physiographic attributes that characterize each 
site are given in Table 2. 

At each of the 22 sites, species abundances 
(density and percent cover) were determined 
from a minimum of 30, 0.15 m2 rectangular 
quadrats, positioned at 1-m intervals along 
each of 2-4 transect lines (depending on the 
slope of the beach) that extended through the 
intertidal zone (described for each site in 
Littler, 1978a, b, 1979). Further details of the 
field methods are given in reviews of the first 
and second years of the study by Littler (1980a, 
b). Because density data were available from the 
quadrat samples, we were able to distinguish 
between those taxa at each site whose mean 
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densities were either greater or less than 1 m-2, 
averaged over all tidal intervals sampled and all 
seasonal site visits. 

For the purposes of this study, macro-
invertebrates are defined as conspicuous taxa, 
recognizable by the unaided eye in the field. 
Thus, small and cryptic animals such as the 
gammarid and caprellid amphipods were not 
included. In the field the macroinvertebrates 
were ident if ied and enumerated in the 
quadrats. If a species identity was questionable, 
specimens were preserved in 10% sea water-
formalin solution and subsequently identified 
by the senior author or outside taxonomic 
experts (see Acknowledgments). Two groups, 
the hydrozoans and bryozoans, generally were 
not identified to the species level. We could 
identify most specimens of hydroids only to the 
level of genus due to the lack of a taxonomic 
treatment of the group for the Pacific coast 
(Rees & Hand, 1975). Bryozoans are difficult 



to identify, and none of the taxonomic experts 
on this group were available at the time to 
assist with the project. As a result most 
bryozoans, with the exception of those few 
species which the senior author could identify 
with reasonable confidence, were lumped 
together as either "erect" or "encrusting" 
forms. Finally, the highly mobile supratidal 
isopod Ligia occidentalis was not represented in 
any of the quadrat samples and was collected 
only sporadical ly as voucher specimens. 
Although this is a common species on rocky 
shores throughout the Bight, we have not 
included it here because the site records were 
so inconsistent. 

In an earlier paper (Seapy & Littler 1980), we 
compared the faunal compositions of the islands 
in the southern California Bight to elucidate 
biogeographic patterns. The biogeographical 
classification for each species could not be 
included in that paper because of space 
constraints, but is included here. Taxa at each 
site were classified as either northern, southern, 
transitional or widespread. The ranges of 
northern and southern species frequently 
overlap in a region of about two and one-half 
degrees latitude centered at Point Conception, 
which Newman (1979) termed the Californian 
Transitional Zone (Fig. 3). Northern species are 
defined here as ranging northward from 
northern Baja California (at about Bahia del 
Rosario) into and often beyond the Oregonian 
Province. Southern species, on the other hand, 
range southward from central California (in the 
Monterey Bay area) into and, less commonly, 
through the Californian Province. Transitional 
species are narrowly defined as endemics 
restricted to the range of overlap, i.e., between 
northern Baja California and central California 
(Fig. 3). Species classified as widespread range 
broadly to the north and south of southern 
California; at a minimum, through the 
Californian and Oregonian Provinces between 
central Baja California and northern California. 
The interested reader is referred further to the 
analysis of the biogeographic provinces and their 
latitudinal boundaries on the Pacific coast of 

North America by Brusca & Wallerstein (1979). 
A voucher collection of the macro-

invertebrates from each of the study sites was 
assembled and deposited with the National 
Museum of Natural History, Smithsonian 
Institution, Washington, DC. A secondary 
voucher collection is archived at the Santa 
Barbara Museum of Natural History, Santa 
Barbara, CA. 

Results and Discussion 

The macroinvertebrate taxa totaled 349 and 
are listed according to their respective phyla 
and classes in the Appendix. Most were 
mollusks (188), of which 149 were gastropods. 
Sponges were well represented (42 taxa), 
followed by crustaceans (30) and ascidians 
(25). The numbers of taxa belonging to the 
various phyla and classes at each site are 
summarized in Table 3. The highest numbers 
were recorded from: Coal Oil Point (125); Big 
Fisherman's Cove, Santa Catal ina Island 
(124); Santa Rosa Island (122); Wi l lows 
Anchorage, Santa Cruz Island (122); 
Government Point (120) and Dutch Harbor, 
San Nicolas Island (115). Government Point 
and Coal Oil Point were the only mainland 
sites with more than 100 total taxa. 
Considerable variability in the numbers of 
taxa occurred among the island sites, ranging 
from 61 at Crook Point, San Miguel Island to 
124 at Big Fisherman's Cove, Santa Catalina 
Is land. However , the var iable sampl ing 
f requency at the study sites (Table 1) 
diminishes the relevance of these total counts. 

For between-site comparisons, a more 
meaningful measure than total counts is the 
number of taxa whose densities were greater 
than 1 m-2. Using this method, the highest 
numbers of taxa were all recorded at island sites 
(Table 3) and included: Willows Anchorage, 
Santa Cruz Island (38 taxa); Catalina Harbor, 
Santa Catalina Island (36); Prisoners Harbor, 
Santa Cruz Island (34); Frenchys Cove, 
Anacapa Island (33); Cave Canyon, Santa 
Barbara Island (33) and Big Fisherman's Cove, 
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Table 3. Numbers of taxa recorded at each of the 22 rocky intertidal sites in the Southern California Bight. Values in parenthesis 
indicate the number of species at each site whose densities exceed 1 m-2 . The study site abbreviations are given in Table 1. 

Taxonomic 
Group 

GP COP MAL WP CDM DP OB SMI 
-CP 

SMI 
-CH 

PORIFERA 
Combined 13 13 5 7 9 4 5 7 15 

CNIDARIA 
Combined 

ANNELIDA 
Polychaeta 

11 
(1) 

4 5 

5 
(1) 

(2) 

3 
(1) 

5 
(2) 

1 
(1) 

6 
(3) 

1 
(1) 

5 
(1) 

1 
(1) 

3 
(3) 

2 
(1) 

3 
(2) 

3 
(1) 

4 
(3) 

7 
(1) 

2 

ARTHROPODA 
Crustacea 

MOLLUSCA 
GastropodGastropodaa 

Bivalvia 

PolyplacophorPolyplacophoraa 

Combined 

13 
(7) 

43 
(12) 

10 
(3) 

8 

61 
(15) 

13 
(7) 

57 
(12) 

6 
(2) 

6 
(2) 

69 
(16) 

8 
(6) 

24 
(15) 

3 
(3) 

4 
(2) 

31 
(20) 

10 
(6) 

47 
(13) 

8 
(2) 

4 
(3) 

59 
(18) 

11 
(5) 

42 
(9) 

8 

9 
(3) 

59 
(12) 

13 
(4) 

36 
(13) 

4 
(3) 

5 
(3) 

45 
(19) 

10 
(5) 

22 
(9) 

5 
(4) 

3 
(2) 

30 
(15) 

8 
(6) 

17 
(8) 

6 
(3) 

6 
(2) 

29 
(13) 

13 
(5) 

36 
(9) 

8 
(3) 

6 
(2) 

50 
(14) 

ECHINODERMATA 
Combined 5 8 2 4 

(1) 
5 

(1) 
3 1 

(1) 
3 5 

ECTOPROCTA 
& ENTOPROCTA 5 4 2 1 4 0 0 1 2 

UROCHORDATA 
Ascidiacea 8 8 5 0 4 5 2 6 8 

TOTAL 
All Species 

120 
(23) 

125 
(26) 

61 
(29) 

88 
(29) 

98 
(20) 

74 
(27) 

53 
(24) 

61 
(23) 

102 
(20) 

Santa Catalina Island (33). All other island sites 
and all of the mainland sites had 30 or fewer 
common taxa. 

The three most abundant taxa from each 
site, in terms of both mean density and mean 
percent cover, are listed in Table 4. The 
barnacles Chthamalus fissus /C. dalli contributed 
the greatest density of all taxa at 16 of the 22 
sites and ranked second or third at the 
remaining six sites. Littorina keenae was among 

the top three taxa in terms of density at 10 
sites, followed by Phragmatopoma californica (7 
sites), Tetraclita rubescens (6), Balanus glandula 
(5) and Macclintockia scabra (4). On the basis of 
percent cover, the taxa that were most 
frequently represented among the top three at 
each site included: C. fissus/C. dalli (16 sites); 
P. californica (14); Mytilus californianus (8); 
Anthopleura elegantissima (7); Tetraclita 
rubescens (5) and B. glandula (4). It is 
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10 

SCR 
-W A 

SCR 
-PH 

ANA 
-CR 

ANA 
-SF 

ANA 
-FC 

SNI 
- W  P 

SNI 
-DPI 

SBA SCA 
-CH 

SCA 
-FC 

SCL 
-NW 

SCL 
-W C 

8 

(1) 

4 

(1) 

9 

3 
(1) 

5 
(3) 

2 

6 
(2) 

4 
(2) 

10 

6 
(1) 

4 
(3) 

8 
9 

(1) 

5 
(3) 

11 

4 
(1) 

4 
(3) 

8 

5 
(1) 

5 
(3) 

14 

7 
(1) 

6 

11 

9 
(2) 

4 
(3) 

7 

6 
(2) 

3 
(2) 

5 

10 

7 
(3) 

(2) 

8 

2 
(1) 

5 
(2) 

17 

7 
(2) 

6 
(2) 

14 
(6) 

54 
(12) 

10 

(3) 

18 
(5) 

52 
(17) 

13 
(6) 

13 
(8) 

34 
(14) 

7 
(6) 

9 
(5) 

38 
(13) 

6 
(4) 

9 
(6) 

22 
(11) 

6 
(4) 

7 
(5) 

32 
(19) 

2 
(2) 

11 
(5) 

37 
(12) 

4 
(1) 

12 
(5) 

48 
(14) 

7 
(3) 

I5 
(6) 

35 
(14) 

10 
(4) 

11 
(7) 

41 
(17) 

9 
(5) 

13 
(7) 

55 

(13) 

10 
(4) 

8 
(5) 

37 
(12) 

5 
(2) 

14 
(6) 

43 
(11) 

6 
(3) 

8
(2) 
72 
(17) 

9 
(3) 

74 
(26) 

5 
(2) 

46 
(22) 

3 
(3) 

47 
(20) 

4 
(3) 

32 
(18) 

4 
(3) 

38 
(24) 

6 
(2) 

47 
(15) 

6 
(4) 

61 
(21) 

6 
(3) 

51 
(21) 

4 
(3) 

54 
(25) 

10 
(3) 

75 
(20) 

5 
(3) 

47 
(17) 

7 
(3) 

56 
(17) 

7 

(1) 

8 
(3) 

1 3 
(1) 

2 2 7 
(2) 

5 7 
(1) 

2 6 
(1) 

1 2 

0 2 6 2 4 2 1 2 1 7 2 1 1 

7 3 1 1 5 0 6 8 8 4 6 4 1 

122 
(26) 

122 
(38) 

79 
(34) 

82 
(30) 

74 
(28) 

68 
(33) 

90 
(26) 

115 
(27) 

106 
(33) 

94 
(36) 

124 
(33) 

76 
(25) 

103 
(27) 

noteworthy that T. rubescens was among the 
top three taxa in terms of density and percent 
cover only at island sites. 

The geographic ranges of the species 
recorded from the Bight are included in the 
Appendix. As we described earlier (Fig. 3 in 
Seapy & Litt ler 1980), the proportionate 
representation by species classified as "northern" 
increases going from the southern to the 
northern island sites, whereas an opposite trend 

is seen for species characterized as "southern". 
Transitional species were represented more or 
less evenly at the various sites, although maximal 
percentages occurred at Anacapa and Santa 
Barbara Islands. These two islands would appear 
to be intermediate in terms of the mixing of cold 
and warm water faunas. 

Comparisons of published geographic ranges 
of species with their occurrences among the 
sites in the Bight are noteworthy in a number 
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Figure 3. Zoogeographical provinces of the California and 
northern Baja California coast (after Seapy & Littler 1980). 

of cases. Bakus & Green (1987) reported that 
22 of 58 species of sponges collected at 
intertidal and subtidal sites in the Bight during 
the BLM sampling program represented new 
range extensions. However, there are few range 
extensions among the other invertebrate 
groups. The records of two species of sea 
cucumbers from this study represented 
substantial northward range extensions. 
Pseudocnus californicus was recorded here from 
Santa Barbara Island and West Point, San 
Nicolas Island, but its northernmost limits 
were reported previously to be Isla Santa 
Margarita in southern Baja California (M. 
Bergen, pers. comm.). We collected 
Pachythyone lugubris from Dutch Harbor, San 
Nicolas Island, while the northernmost limit of 
this species was previously considered to be 

Cedros Island in central Baja California (M. 
Bergen, pers. comm.). 

Several minor range extensions were noted 
among the molluscs. Opalia funiculata was 
reported by McLean (1978) to range from 
Santa Monica (south of Los Angeles) to 
Panama. We found this species to be 
widespread throughout the Bight, occurring at 
all of the mainland sites and many of the 
islands. The southernmost limits of three 
species included in Morr is & co-authors 
(1980) are extended by the present records. 
Te c t u r a scutum was reported to extend 
southward to Point Conception; we 
encountered it from Cuyler Harbor, San 
Miguel Island, Santa Rosa Island and at both 
sites on San Nicolas Island. Along the 
mainland, however, we did not find T. scutum 
at any site south of Government Point. Nucella 
canaliculata was listed as ranging from Alaska 
to central California (Cayucos). We recorded 
this species at our northernmost mainland site, 
Government Point. Finally, the southernmost 
limit of the chiton, Tonicella lineata, on the 
Pacific coast was given as San Miguel Island, 
and we recorded this species from Santa Rosa, 
Santa Cruz and San Nicolas Islands. 

Because the sampling effort represented by 
this study was intensive and most of the taxa 
were identified to the species level, one would 
expect that a number of range extensions and 
possibly a few new species would have been 
discovered. Except for the sponges, this was not 
the case. The sponges represented the 
exception because the BLM baseline survey of 
the Bight was the first comprehensive survey of 
intertidal sponges from southern California 
(Bakus & Green, 1987). 
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Table 4. Abundant taxa at the 22 rocky intertidal sites. Mean densities and cover values are averaged over the tidal range 
intervals sampled at each site and are listed for the three highest ranking taxa. 

A. = Anthopleura Co.= Corynactis L. = Littorina P. = Phragmatopoma S. = Strongylocentrotus 
B. = Balanus D. = Dodecaceria Lo.= Lottia Pp.= Pagurus Sp.= Septifer 

Br=Brachidontes Dn.= Dendropoma Mc.= Macclintockia Po.=Pollicipes Sr.= Serpulorbis 
C = Chthamalus H. = Haliotis M. = Mytilus Ps.= Pseudochama T. =Tetraclita 
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Appendix 

Individual site records for the 349 macroinvertebrate taxa arranged by phyla and classes. Ranges 
are indicated as northern (N), southern (S), transitional (T) or widespread (W); as defined in 
Materials and Methods. The 22 study site abbreviations are given in Table 1. Open circles indicate 
the presence of a given species or taxon at a given site and closed circles indicate that a species or 
taxon occurred at a mean density greater than 1 m-2 at that site. 
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