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ABSTRACT: We describe the population structure of 3 coexisting species of Trapezia and 4 other 
common decapod species associated with the reef coral Pocillopora in the Eastern Pacific Ocean. Most 
species carry eggs throughout the year, and egg number is highly correlated with body size. Trapezia 
postlarvae ( =  postmegalopa) recruit in April and June only and reach adult size by the following 
January. Sex ratios vary among species and may be affected by the frequency of movement among 
coral heads. Decapod 
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tion (Glynn, 1983a). Although Eastern Pacific Trapezia 
are very similar in morphology and appearance, our 
comparative analysis reveals their population biology 
is quite distinct. 

In addition to the common species of Trapezia, we 
present some brief notes on the biology and population 
structure of 4 other Pocillopora associates: a snapping 
shrimp (Alpheus lottini Guerin), 2 palaemonid shrimp 
(Fennera chacei Holthuis and Harpiliopsis depressa 
[Stimpson]), and a spider crab (Teleophrys cristulipes 
Stimpson). Taken together, these 7 species are typical 
CO-occurring residents of a single coral head. 

In a previous analysis (Gotelli and Abele, 1983), we 
detected subtle correlations of abundance among 
Trapezia: a positive correlation between Trapezia fer- 
mginea and Trapezia corallina and a negative correla- 
tion between Trapezia corallina and Trapezia formosa. 
But our main finding was that indices of correlation 
and association among species were distributed ran- 
domly. In other words, the abundances of these 7 
species appear to fluctuate independently of one 
another, at least in a statistical sense. This finding 
provides a rationale for our analysis, in which we 
consider the population structure of coral-associated 
decapods on a species-by-species basis. 

MATERIALS AND METHODS 

P. W. Glynn collected coral heads and their associ- 
ated fauna during January (n = 56), April (n = 29), 
June (n = 24), and August (n = 
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the Multi-way Contingency Tables program. All com- 
putations were performed on the Cyber 760, at the 
Florida State University Computing Center. 

The proportion of females carrying eggs varied sig- 
nificantly among species (Fig. 2 A). The fecundities of 
Trapezia formosa (90 %) and T. ferruginea (81 %) were 
constant throughout the year and were similar for reef 
flat and flank samples. For T. corallina, however, the 

RESULTS 

Trapezia spp. complex 
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Sex ratios 

Sex ratio, both total and adult, does not vary by 
season or reef location, although differences among 
species are clear (Fig. 2 D). Of the Trapezia ferruginea 
collected 61 % were females, compared to only 40% of 
T. corallina and 42% of T. formosa. The sex ratio for 
T. formosa does not differ significantly from unity, 
whereas the ratios for T, ferruginea and T. corallina are 
definitely skewed. Thus, the sex ratio of T. ferruginea 
is skewed toward females, that of T. corallina toward 
males, and that of T. forrnosa is unskewed (although 
this may be an artifact of small sample size). Night 
samples might reveal other patterns because of crusta- 
cean movements. 

Notes on other Pocillopora associates 

Alpheus lottini Guerin 

This large (total length approx. 20 to 27 mm), con- 
spicuous snapping shrimp is a common associate of 
pocilloporid 
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related with coral head size (Abele and Patton, 1976). 
Feeding habits are undescribed. In rocky intertidal 
pools, individuals have been observed (by SLG) 
ingesting the green alga Caulerpa. 

Teleophrys cristulipes was present on 82 % of the 
coral heads. Coral-head size accounts for 21 % of the 
variation in abundance (Table 1). Seasonal differences 
in density are highly significant (ANCOVA F,,,,, = 

29.19, p < 0.01). Adjusted mean densities are similar 
in January (G = 3.00 indiv. head-'), April (G = 3.13), 
and June (G = 0.01). 
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Table 2. Significant correlations among population and environmental variables. + indicates a significant correlation between 2 
variables (p < .05) .  'Conditional density' statistics were calculated only for samples in which individuals were present; all other 

statistics were calculated for all samples 

Species Populations measure Area Season Location 

Trapezia femginea Density + + 
Conditional density + + 
Presence/absence 
AdulWjuvenile 
Adult male/adult female 
Male/female 
Gravid/non-gravid female 

Trapezia corallina Density 
Conditional density 
Gravidhon-gravid female 

Trapezia formosa Density 
Presence/absence 

Alpheus lottini Density 
Conditional density 

Fennera chacei Density 
Conditional density 
AdulVjuvenile + 

Harpiliopsis depressa Density t 
Conditional density 
Male/female + 
Gravid/non-gravid female + 

Teleophrys cristulipes Density + t 
Conditional density + 
Presence/absence + + 

dances and species richness of all decapods are also 
higher on the reef flat (Edwards and Emberton, 1980; 
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(Glynn, 1983b). Dana (1975) estimates that light pene- 
tration at 10 m may be 3 times greater during the dry 
season. 

While the crustaceans depend on Pocillopora heads 
for a habitat and coral mucus for a food source (Patton, 
1974), their presence is also essential for the health of 
the host coral. If symbionts are removed, Pocillopora 
mucus production drops, the polypal layer disinte- 
grates, and massive tissue exfoliation occurs (Glynn, 
1983a). Thus, interactions with the coral host are likely 
to influence crustacean population structure. 

The patterns described in this study may no longer 
hold. Early in 1983 (Feb-Mar), extensive bleaching 
and massive death of Pocillopora and other corals 
occurred in the Gulf of Chiriqui. Bleached coral heads 
contained 9 or 10 crustacean symbionts, compared to 
22 on healthy corals. Dead corals contained on average 
less than a single individual per colony (Glynn, 1983b). 
Although the cause of this bleaching and death is 
unknown, abnormally high water temperatures associ- 
ated with a strong El Nino current (Philander, 1983; 
Glynn, 1984) have been implicated. Coral death and its 
effects on crustacean populations in the Gulf of Chiri- 
qui are currently being monitored (Glynn and Gil- 
christ, in prep.). 
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