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INTRODUCTION

The owl limpet Lottia Jijantea is a conspicuous
intertidal mollusc at San dicolas Island, Ventura County,
California. These large limpets may exceed 190 an in length
and range from northern California to at least Isla de

Guadalupe in 3aja California, 4Yexico. Lottia gigjantea is a

territorial species and each largé liapet wmaintains a
cleared territory of approximately 1000 cm 2 (Stiason i970,
1973) . All most all other inrertebrates ang algae are
remoyved from these territories 1ad  in areas wiere L.
qigantea occurs at high deasities the midlittoral reyions

appear denaded,

Lottia populations have peen overexploited by humans
from wvirtually all easily 1ccessible areas. The onlv
remilning nactral popualations ocsar on the 3ff$hoze islands
of <California and *exico ani o 2rotacted and roncte
habitats alonj the mainlard sdch as the 813 Sur rejion south
of Monterey. fnere Lottia lo2s occur tae asildiittora’
communities appear di1fferent trom midlittoral communities
where it is auseat. Tae wost noticeinla difference is tie

absence of aljae, ses3sile luvertebroites such 13 ma3sels anl
J ¢

barnacles, anid other herbivorosis Jastropnds in those araq

in which Lottia is presant,

The objective of our stuly is to determine tho roie of

e

Lottia gigantea in  littoral coamunity structure ai San

Nicolas. Island., Zarlier studizs (Stimson 1573, 1973y  bhave
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demonstrated that Lottia have an important effect an other
organisms in and inmediately sarrounding their territories.
Because Lottia populations have be=n overexploited by humans

throughout most of their range, this study will provide some
insignts into tke sorts of recent changes that may have
taken place in littoral commuaity structure aloag much of

the Pacific coast of the Jnited States.
METHODS and MATERIALS

fe selected four study sites along the soutawest coast
of San Nicolas Tslani. Each site was well circumscribei hy
natural boundries that limit Lottia migration into the study
sites. Superficialiy, these areas all appeared to he similar
to ore another in teras of their physical an4d biovlogical

makeup; Lottia were apundant in the midlittoral zones, and

the distributions and abuniinces of the other common
species there were similar. Eazh study site was ldiviged
into four levels or heights. These heights approximately

corresponded to biolojical ziaes., Height 1 cocresponded tH

the high littoral barnacie/liapet zone, Helqgu

(3

corresponded to the midlirtoral Lottia zone, h“eight 3 ts tie

russel zone, and heijht 4 to the low littoral corailine

-
-
oy
s
W

Jl}i@/B&X&nggédiﬁ Zon=2. ach heijghkt cone thres

permanent .,ualdrats were nlaca. Tn2 guadrats wmeasdare  one
quarter sqguare pwreter each 111 are farther livided ints 25

subplots and 32 point samples. Percent cover and density oF

all identifiable plants anil aanimals in each juaadrat are
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measured at bimonthly intervals. 4¥e also photograph each
Juadrat bimonthly with infrared color film to record changes

in encrusting and upright algal cover. It is also possible

to obtain sizes of Ea:roinvertebrates from these
photographic records, in addition, three perranent
transects in each study site were establishel. These

transects extend from above the barnacle/limpet zone to

)

below the corailine/Phyllospaiix zone. pPlants and animals
occurring under the transect lines are recorded at 10 cn

~

intervals along the transect.
Between february, 1980 and Jum=2, 1980 tho study sites
were monitoret three times prior to the removal of the

Lottia from study sites 1, 2 and 4. All Lottia found ir the
experimental study sites are renoved during each monitoriny
visit. The data presented herz covars thae period Dbetween

February, 1989 and April, 1931.
BESULTS

Figuras 1-4 present mean dersities (piu

4 . and  minus

standard error for taree specie
;

0l

of nollascs ard ona

species of algae within the 4 study

]

tas, At Site (T4
1) the removar of Lottia gijantea 1o June )80 rroducel no
significant shovt tera chaages. ddrdaver, 5y Jesember, 1930
trends becamce readily apparant. Tue . lispes
scabra Legan a slow yet steady increase iu density  whereas
another linpet Collisella digitalis essentially disappeared

from the stuly site. At study sit: 1 the Jraeean

e

262



Lindbery 5 Fstes-

showed a small recruitment in August, 1930, Jdisappeared in
October and then resurged in Deceambar.

At study site 2 (Fij. 2) the <zhanges in these three
species were nmuch more rapid as well as slijhtly different
frenm study site 1. By August, 1930, just 2 aonths after the
removal of Lottia, the C. dijitalis population aad increased
by a factor of 10. The C. dijitalis

increase until February 1931 when it bejan decreasing,

Collisella scabra also hegan a rapid increase in density

although slower than that seen in €. digitalis. However, by

april, 1981 it appears that the combination of the

decreasing F digitalis population with the slowly

increasing C. scabra population will result in 1 numerical

dominance of C. scabra over C- dijitalis as seen also at

study site 1. glva at study site 2 also showed A
recruitment in August and persisted at tha2 stidy site

throuagh April, 1981.

Study sit? 3 is the contryl site and the densities of
the three species at this sitae with Lottia presant were auch
ditferent thau a% any or the 2xperimental sites  (Tig.  3).

Ylva was never present at stady site 3 Ottira showed

i

little change +throujh <time aiad the popilation  appeare]

stable, The most iaterestiag Chanjes at the control site
were in the deasities of ., dijicalis and (. 3Caura.

Neither of these soezies shrved popualation iacreases like
those seen at  the 2xperimantal sites. Instead there

appeared to be 1 trideoff in leasities betiween the tyo
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species. Between April, 1980 and October 1981 C. digitalis

was numerically dominate I December, 1980 C. scabra was

more common and the densities of C. digitalis iere
substantially decreased. Hodever, this was a short terna

event and C.digitalis was again domirpate through February

and April, 1931.

At study site 4 (Fij. L) tae cnangyes Were similar to
those seen at Site 1 except tncy were much more rapid. Both
C. scabra and C. digitalis shoired initial irncreases in

density, however only in £. 3gabra was this tend sustained.

Pensity of C., divitalis feil to znco by December, 1980.
Ulva showed a larye recruitasnt in august, 1930 and again in

Decenber.

«

ISCJSS ITON

(%)
-
7

o

Species that are zapalle of structuringy intertidal
systems have heen Xnown for 12prokimately 20 vyears. Paine
(1966) in the Pacific northwest has shown the Luportance of
the sea star 32isaster ochraceus in structuring low and
midlittoral comminities. #™More recently, Branch in a ser ies
of papers (1971, 1973, 15735) aa35 shown the importance of
territorial limpets in South Africa. in 1littoral coamunity
structiure. We believe that Lottia gigjantea is also an
important organise forv structicing intertidal communities iw
Califorrnia and Baija Cilifornii, however thro drastically

reduced densities of this species 1long the nmainland  has

o3

prevented its recoquition until now. Yoreovar, the apsence
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of Lottia from much of the coas m2ans that many of the
previous studies of rocky intertidal areas have not had this
important species present in the system and the results of
these studies nust be carefully considered. Many of these
studies have considered that taat lower limits of intertidal
invertebrates are set by biolojical interactions whereas the
upper limits are determined by physical factors. dowever,
the presence of Lottia in the midlittoral certainly prevents
upward movewent and/or recruitaent hy low littoral and low-
midlittoral species. Moreover, because Lottia hLads been an
important factor iam the evolution of many of these
invertebrates {as demonstratel by 7fhe specific escape
responses of many invertebrates to Lottia) its relatively
recent removal may have upsat and altered rocky intertidal
community structure in recent yearg.

effect on the alga Ulva and on two osther species of limpets,

Ce. digitalis and C. scabra. Jlva never appearel at our

control site with Lottia present nowever it 4ias abundant at

—————— &

all three experimental sites alZter the removal of Lottia.

Both of the limpet species incraised in density after the

i

,0ttia however, jlite  unexpactedly a1  secoend

(ol

O

Pt

remova
interaction hetween <. gscabra and C. dij3itaiis has been

found thit sujjests that C. scasra 4ill altirately  displace

C. digitalis from the sitas Jhere Lottia is  absent.

Therefore, it appears that Lottia some now meliates the C,

z2es
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to coexist in its presence. Altaoajgh the . digitalis-C.

Scabra interaction has bee: @xinined before {Haven 1971

1973), these studies Were

the results were interpretei in terms of Phiysical factors

rather than than biological. Tkis Appeirs to be the first

case 0f facilitation between territorial 1nd nouterritorial

limpets.
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