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ABSTRACT

Glynn, Peter W., On the Ecology of the Caribbean Chitons Acanthopleura granulata
Gmelin and Chiton tuberculatus Linné: Density, Mortality, Feeding, Reproduction,
and growth. Smithsonian Contributions to Zoology, 66: 1-21, 1970.—Ecological
studies on two tropical chiton species (Acanthopleura granulata, Chiton tuberculatus),
including density, mortality, feeding, reproduction, and growth, were carried out
along the shore on coral reefs in Puerto Rico and Panama. Spatial segregation is
often complete in the vertical distributions of these chitons on the shore, Acanthopleura
occurs at a high level and Chiton below mean sea level. Acanthopleura is usually
less numerous, 1-8 individ./m?, but present at a higher biomass density, 17-21 gm/m?,
than Chiton, 1-22 individ./m? and 8-13 gm/m? A 40 percent reduction in suitable
habitat by hurricanes between 1962 and 1968 was probably the cause of a nearly
equal decrease in the numerical density of the chitons. Biomass density per unit area
remained essentially constant. Mortality results from low water exposure, dislodgment
and abrasion, and probably from predation by shore birds and fishes. Feeding is
primarily nocturnal, Acanthopleura feeds eight hours a day, and Chiton six to seven
hours daily. Several species of blue-green, green and red algae, and a relatively large
quantity of inorganic material, are browsed from the rock substratum. Breeding in
both species is seasonal, principally confined to the late summer and autumn when
sea-water temperatures are at a maximum. A nearly 2:1 sex ratio in‘favor of males
was found in sexually mature individuals, and larger chitons seemed to produce a
proportionately greater amount of spawn. Spawning in Acanthopleura occurs in phase
with the new and full moon; no marked rhythm was observed in Chiton. Multiple
spawning of individuals probably occurs throughout the breeding season and the
release of gametes is estimated to equal 5-10 percent of the dry weight standing crop in
Acanthopleura and around 34 percent in Chiton. The rate of growth in both species
is similar, equal to about 3040 mm /yr. Sexual maturity is attained in one year. The
bulk of the populations is composed of relatively young animals (=2 yrs.), indicating
a rapid turnover.
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Peter W. Glynn

Introduction

Acanthopleura granulata Gmelin and Chiton tubercu-
latus Linné contribute significantly to the numerical
and biomass densities of the littoral fauna in the trop-
ical western Atlantic region. Chiton ranges as far north
as Bermuda, whereas the northernmost range of
Acanthopleura is in south Florida (Warmke and Ab-
bott, 1961). The two species are members of the family
Chitonidae in the Order Chitonina, and commonly
cohabit the zone of emergent rubble on the seaward
edge of coral reefs. Despite their abundance and ap-
parent dominance in this biotope, little attention has
been directed toward a quantitative assessment of these
chitons as a functional component of the shore assem-
blage. The contributions of Crozier and Arey on the
general ecology and ethology of C. tuberculatus at
Bermuda (Crozier, 1918a, 1918b, 1920, 1921; Crozier
and Arey, 1918; Arey and Crozier, 1919), and of Lewis
(1960) on the reproductive biology of the two species
at Barbados, comprise all previous efforts of direct
ecological bearing. Analysis of various aspects of the
ecology of these species is enhanced by a number of
features which simplify field and laboratory measure-
ments—for example, accessibility, limited movements,
rapid adjustment to new surroundings, and hardiness.
Additionally, marked seasonal breeding in some regions
allows recognition of year classes, and thus provides a
means for determining the rate of growth.

This paper summarizes the results obtained on
studies of reproduction and growth, including seasonal
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activity, spawning, recruitment, rate of growth and
age at sexual maturity. Data on numerical and biomass
densities, as well as movements and feeding are also
included to provide a base for continuing studies of
rates of erosion and the energetics of the two species.
Most of the work was carried out in the vicinity of
La Parguera, Puerto Rico, except where specifically
stated otherwise. Data from the Atlantic and Pacific
sides of the Isthmus of Panama were obtained in the
Canal Zone or immediately adjacent to this area in
the Republic of Panama.

Some marked discrepancies with earlier findings be-
came apparent in the course of this study. The most
important of these concern a relatively slow rate of
growth and prolonged development to sexual maturity
reported for C. tuberculatus in Bermuda (Crozier,
1918a, 1918b, 1920). Evidence from several sources
in the present study indicates that growth and attain-
ment of sexual maturity occur rapidly in the two
chiton species. Examination of C. tuberculatus from
Bermuda, to help clarify the indirect methods of
measurement employed by Crozier, indicates that this
species develops rapidly and at a similar rate in the
northernmost part of its range. Because the earlier data
were the only available for a warm-water species, it has
been cited repeatedly as a basis for comparison between
tropical and temperate regions (e.g., Hyman, 1967).
In order to provide a clearer perspective for the assess-
ment of these parameters, a portion of the paper is
devoted to a critical discussion of all data now available
on growth and reproduction in chitons.

Specimens of the two chiton species forming the
basis of this study, and of four other chitons providing
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