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Morphological plasticity in a gorgonian coral 
(Briareum asbestinum) over a depth cline 
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Section of Ecology and Systematics, Cornell University, Ithaca, New York 14853, USA 

ABSTRACT: We document pronounced variation in whole colony morphology as well as polyp density,
sclerite morphology, egg size, and egg number between colonies of Briareum asbestinum ( Gorgo-
nacea) from shallow and deep reefs. Colonies from shallow (5 m) sites are shorter and stouter than col-
onies from deep (35 m) sites, with a greater density of polyps, greater number of eggs per polyp, and
larger eggs than their deep counterparts; in addition, deep colonies contain longer sclerites than shal-
low colonies. Through a transplant experiment, we demonstrate that variation in morphology of colo-
nies and sclerites between shallow and deep reefs is due, in part, to environmental effects. The stout
colonies of shallow reefs become thinner in deeper water and develop longer sclerites and fewer
polyps. Deep-water colonies become stouter and develop more polyps when moved to shallow water.
The shifts in sclerite morphology may have consequences for resistance to predation. Cyphoma gibbo-
sum (Gastropoda) avoids artificial foods invested with deep water relative to shallow water sclerites. 

INTRODUCTION 

Analyses of causes of variation in traits along habitat
clines have contributed to understanding the evolution
of variant forms and functions (Antonovics, 1976,
Briggs & Walters 1988). In marine systems, depth
clines provide such a gradient for examining causes of
variation since physical and biological factors such as
light level (McCloskey & Muscatine 1984, Miles 1991),
wave exposure (deWeerdt 1981) and predator levels
(Hay & Goertemiller 1983, Hay et al. 1983) change
drastically over distances as short as 10 m.

Colonial invertebrates are well known for phenotyp-
ically plastic responses to environmental change.
Variation in colony form or physiology with depth has
been demonstrated by Wijsman-Best (1974), Veron &
Pichon (1976), Dustan (1979), Davies (1980), Foster
(1980), and McCloskey & Muscatine (1984). In these
cases, variation in colony form among habitats was
believed to be due to phenotypic plasticity (Wijsman-
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Best 1974, Dustan 1979, Davies 1980, McCloskey &
Muscatine 1984) although colonies were actually
transplanted among habitats only in the studies of
Veron & Pichon (1976) and Foster (1980). Presumed
shifts in morphology have been sufficient to cause
errors in taxonomy (Wijsman-Best 1974, Veron &
Pichon 1976). However, recent genetic studies indicate
that some morphological variants of tropical bryozoans
(Jackson & Cheetham 1990) and corals (Knowlton et al.
1992) originally assumed to be environmentally
induced 'morphotypes' may actually be true sibling
species.

The gorgonian soft coral Briareum asbestinum is
morphologically variable among habitats in the
Caribbean. Unlike most other gorgonian corals that
are distributed over narrow depth ranges, B. asbesti-
num is widely distributed from shallow (1 to 5 m) sites
to deep reefs at 40 m (Bayer 1961, Kinzie 1971). It
occurs in both encrusting and erect forms in shallow
water. Since the 2 forms are genetically differentiated
in habitats in which they co-occur (D. Brazeau & C. D.
Harvell unpubl.), we consider only the erect form here.
Erect colonies from different habitats vary in morphol-
ogy; shallow-water colonies are short, stout and some-
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