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EFFECTS OF PREDATION BY THE FIREWORM
HERMODICE CARUNCULATA ON
MILLEPORID HYDRO CORALS
Jon D, Witman
ABSTRACT
Fireworm predation caused permanent damage to the milleporid hydrocorals dominating
shallow fringing reefs off St, John, U,S, Virgin Islands, Consumption by Hermodice carunculata opened up 12.9 cm2 of new space per 1.0 m2 of Mi//epora complanata per day in
spring 1985 and initiated a sequence of algal colonization in the resulting lesions. H. carunculata preyed on four different shapes of M. complanata branch tips in proportion to their
abundance, suggesting that fireworms forage randomly within single species prey patches.
Lesion size was correlated with worm length and the duration of feeding. A mensurative
experiment followed the colonization of fireworm-produced lesions for I year. Ninety-seven
percent of bare space on the hydrocoral skeleton was colonized by algae 31 days after the
creation of lesions. Such rapid colonization was primarily due to settlement of the crustose
coralline alga Neogonolithon sp. Mi//epora regenerated, on average, only 23-25% of space
cleared by fireworm predation in I year. The vertical growth of M. complanata branch tips
consumed by H. carunculata and subsequently colonized by algae was significantly lower
than non-consumed branch tips, indicating that predation by fireworms in mean densities of
0.75 individuals per 1.0 m2 was sufficient to limit branch growth.

Predators can shape the composition of reef communities by restricting prey
distribution (Robertson, 1970; Glynn, 1976; Kaufman, 1977; Wellington, 1982;
Hendler, 1984), by opening up space for colonization (Jackson and Palumbi, 1979;
Brawley and Adey, 1982; Palumbi and Jackson, 1982; Colgan, 1983) and by
limiting reef growth (Glynn et al., 1979). Predators commonly produce lesions
on the living surfaces of scleractinian corals, milleporid hydrocorals, gorgonians,
sponges, ascidians, and bryozoans that are less than the total surface area of the
colony. Although the effect of predator-induced lesions on colony survival is
mitigated by the ability of clonal organisms to regenerate lost modules (Jackson,
1977), colony death may result if the lesion is colonized by superior competitors.
The amphinomid polychaete Hermodice carunculata is an important omnivore
in Caribbean coral reefs (Marsden, 1963; Ott and Lewis, 1972). Hermodice preys
on zoanthids (Sebens, 1982; Karlson, 1983), at least 10 species of scleractinian
corals (Glynn, 1963; Ott and Lewis, 1972; Rylaarsdam, 1981), milleporid hydrocorals (Rylaarsdam, 1981), anemones (Lizama and Blanquet, 1975) and gorgonians (Rylaarsdam, 1981). In addition, the fireworm H. carunculata scavenges on
moribund sea urchins, Tripneustes ventricosus, in Jamaican back reef habitats (J.
Witman, personal observations). Despite the wide range of prey consumed by
Hermodice, there have been few quantitative studies of the role of fireworms in
reef ecosystems. Ott and Lewis (1972) concluded that Hermodice had little effect
on coral community structure in Barbados because they occurred in low densities.
In Jamaica, Knowlton et al. (1981) attributed the inability offragmented Acropora
cervicornis to recover from hurricane damage to a suite of predators that included
Hermodice. Sebens (1982) found that fireworm predation could partly account
for the scarcity of Zoanthus spp. in shallow fore reef habitats off Panama.
H. carunculata has the potential to influence coral growth and the local dynamics
of Caribbean coral reefs because it is a voracious consumer of coral tissue. The
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objectives ofthis study were to document the incidence of predation by Hermodice
in a shallow Caribbean fringing reef, examine aspects of its foraging ecology, and
follow the colonization of lesions on milleporid hydrocorals created by fireworm
predation to quantify the dynamics of disturbance and recovery.
METHODS

Observations and experiments were conducted along a 100-m tract of the fringing reef on the eastern
shore of Great Lameshur Bay, St. John U.S. Virgin Islands (18°19'20"N, 64°43'30"W). Thc reef, known
as "Donkey Bight," contains large accumulations of metamorphosed volcanic rubble overgrown by
algal turf, scleractinian corals and encrusting hydrocorals. It grades into a shallow sea grass bed at 5
m depth. Donkey Bight reef is generally protected from strong water movement. Repeated measurements of maximum water velocity at Donkey Bight in April 1985 were too low to be measured on a
maximum force dynamometer set up to record minimum velocities of 0.25 m/sec (methods of Denny,
1983). In contrast, maximum water velocities at Cabritte Horn, an exposed headland of Great Lameshur Bay (18°18'30"N, 64°43'30"W), ranged from 1.25 to 1.7 m/see at 0.5 m water depth during the
same time period.
To document the natural incidence of fireworm predation, the corners of six 1.0 m2 quadrats on
Mil/epora complanata were marked with flagging tape. All predation events in the permanent quadrats
were recorded for 15 consecutive days in April 1985. Water depth ranged from 1.0 to 2.2 m. Quadrats
were located on milleporid hydrocorals because initial observations indicated that nearly all of the
fireworms were feeding on the branch tips of Mil/epora spp. Four distinctive shapes of Millepora
branch tips were recognized; pointed, rounded, blade shaped, and flat topped (Fig. I). Since feeding
in Hermodice is accomplished by everting the buccal mass over or onto the coral (Marsden, 1963), it
appeared likely that fireworm predation might be influenced by the shape and size of the branch tip.
To evaluate the hypothesis that Hermodice exhibits preference for a particular shape of branch tip,
predation on four different shapes of Mi/lepora tips (categories as above) was followed in ten 1.0-m2
permanent quadrats on Mi/lepora for 5 weeks beginning in April 1985. Worm length, feeding duration,
and the area of the ensuing lesion were measured whenever possible. The diameter and height of
,Willepora spp. branch tips consumed by fireworms were measured and lesion surface area was determined as either the area of a cylinder, A = 2".r2 + 2".rh, or cone, A = ".r Vf'+1i2, where A = area,
r = radius, h = height and". = pi.
A mensurative experiment (sensu Hurlbert, 1984) was begun on 26 March 1985 to assess the ability
of Mil/epora to recover from fireworm predation and to document the colonization of lesions of open
space created by fireworm predation. Two study sites, each -16.0 m2 of substrate dominated by M.
complanata (Fig. 2), and located - 30 m horizontal distance apart, were selected within the main study
area in eastern Great Lameshur Bay. Hermodice were tracked for several hours until 10 Millepora
branch tips were consumed at each site. This predation left a conspicuous lesion of bare coral skeleton
at the distal end of M. complanata branches. Average lesion areas were similar at both sites (6.0 cm2 ±
1.5 SD, site I; 9.1 cm2 ± 2.5 SD, site 2). Such recently consumed branch tips were tagged with
numbered plastic electrical ties. Ten non-consumed Mil/epora branch tips were haphazardly located
and tagged at each site to serve as controls for natural changes on the living surfaces. The lesions were
photographed on 7 visits over I yr to assess regeneration and colonization patterns. Photographs were
taken with a I: I Subsea closeup framer attached to a Nikonos underwater camera. The resulting color
transparencies were projected onto the screen of a Kodak Ektagraphic Projector (Model 260). A
transparent plastic sheet with 100 randomly spaced 2-mm circles on it was placed on the projector
screen and organisms under each circle were identified and counted, yielding an estimate of percent
cover (modification of the methods of Menge, 1976). It was possible to identify organisms down to
0.5 mm maximum dimension in the photographs. Part of the plastic tags on the branch tips were
sampled periodically for algal identification. Algal assemblages on the tags were similar to those growing
on the branch tips (J. Witman, personal observations).
Vertical growth of consumed and non-consumed Mi/lepora complanala branch tips was measured
over a I-yr period (March I985-March 1986) as the linear distance from the base to the tip ofbranches.
Measurements were made from close-up photos of the branch tips taken with a differcnt Subsea closeup
framer (3: I image ratio) at the beginning and end of the experiment. A millimeter scale on the side
of the framer provided a scale in the photographs.
Densities of fireworms were determined by sampling with 1.0-m2 quadrats at the outset of the
colonization experiment. Quadrats were blindly tossed onto substrata covered by hydrocorals and
surveyed for fireworms (N = 20 quadrats).
Photographic censusing methods were used to determine the abundance of Mi/lepora spp. at two
sites in Great Lameshur Bay; Donkey Bight and Tektite Cliffs (18°18'50"N, 64°43'30"W). The photographic sampling procedure consisted of stretching a IO-m steel chain across the bottom or along a
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Figure 1. Shapes of Millepora complanata branch tips used to evaluate prey selection by Hermodice
caruncu/ata, The following dimensions represent mean sizes in centimeters ± (I standard deviation)
of 10 haphazardly selected branch tips of each category: bladed; height = 4.88 (2.3), width = 2.58
(0.5), thickness = 0.4 (0.1), rounded; height = 3.2 (1.8), basal diameter = 1.8 (0.5), tip diameter =
0.9 (0,5), flat topped; height = 1.7 (0,7), basal diameter = 2,3 (0,5), tip diameter = 2.2 (0.4), pointed;
height = 2.0 (0.7), basal diameter = J.2 (0.2), tip diameter = 0.3 (0.1).

rock wall in a compass direction selected from a random number table prior to the dive. Quadrat
photographs measuring 0.25 m' area were taken with a Nikonos camera equipped with a 15-mm lens
at 16 randomly determined locations along the chain. The percent cover of Mi//epora spp. was
determined by projecting the resulting transparency onto a grid of 100 randomly placed circles (photo
analysis methods as above). It was necessary to pool abundances of M. comp/anata and M. a/cicornis
because encrusting hydrocoral colonies could not be identified to species in some of the photographs.
RESULTS

Predation Impact. -Hermodice carunculata consumed on average, 1.7 ± 0.9 SD
branch tips of Millepora complanata per 1.0 m2 in 24 h (N = 6, I.O-m2 quadrats
monitored for IS days). The mean size of the lesions cleared on Millepora by such
predation was 7.6 cm2 ± 10.7 SD. Given a mean of299.5 ± 162.0 SD Millepora
branch tips per 1.0 m2 (N = 36, 1.0-m2 quadrats), an average of 12.9 cm2 oflesion
space per 1.0 m2 of Millepora was opened up daily by fireworm predation.
Photographic surveys indicated that Millepora spp. are the major space occupying organisms at Donkey Bight and at Tektite Cliffs (Table 1).
Hermodice Foraging Ecology. -Correlation
analysis indicated no relation between Hermodice body size (length) and the duration offeeding on Millepora spp.
branch tips (r = 0.07, P 2: 0.05). Foraging fireworms ranged from 4-18 cm long,
with a mean length of 10.0 cm (±3.4 SD; N = 59). The time spent consuming a
single branch tip ranged from 2-88 min, with a mean of 31.3 (±20.1 SD) min.
Predation by larger fireworms created larger lesions, as there was a significant
positive correlation between fireworm length and lesion area (r = 0.41, P ~ 0.05).
Moreover, feeding time and lesion area were significantly correlated, indicating
that greater feeding duration resulted in larger lesions (r = 0.57, P ~ 0.01).
A total of 587 observations of predation on four different shapes of Millepora
branch tips were made to evaluate prey selection by Hermodice. A comparison
of the availability of the differently shaped branch tips to the frequency of predation on them indicated a lack of selection for a particular growth form of
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Figure 2. Photo of Millepora cornplana/a colony at site 2 in 1.5 m water depth, Donkey Bight Reef.
Note that several branch tips are conspicuously white (arrows), which is the trademark of recent
predation by Herrnodice caruncula/a. Most of the branch tips on this colony have been consumed by
Hermodice. The tagged branch tips were monitored photographically in the colonization experiment.

Millepora tips (Fig. 3, x2 = 1.72, 3 df, P > 0.05; 2 X 4 contingency table). Thus,
the null hypothesis of no selection for different growth forms of Millepora branch
tips by Hermodice cannot be rejected.
Daytime observations indicated that fireworms move from feeding on exposed
horizontal or vertical surfaces of Millepora spp. colonies to relatively sheltered
cryptic habitats as 40% of fireworms (N = 60) crawled into a crevice or under
rocks after consuming one or more branch tips. In eight cases, feeding was interrupted when worms were knocked off Millepora tips by wave surge (N = 4 on
rounded tips, 2 on pointed tips, and 2 on bladed tips).
Colonization of Lesions on Millepora. - The percent cover of all species of algae
which averaged ~ 10% cover on M. complanata tips are plotted in Figures 4 and
Table I. Abundance of Millepora spp. (pooled M. cornplana/a and M. atcicornis) at two sites in Great
Lameshur Bay (see text for site locations). Data represent mean percent cover ± I standard deviation
of sixteen 0.25 m' photo quadrats per site
Site

Depth

Percent cover

Donkey Bight
Tektite Cliffs
Tektite Cliffs

1.0m
2.0 m
5.0m

56.4 ± 15.8
65.7 ± 24.3
47.0 ± 31.6
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Figure 3. Percent occurrence offour major shapes of Millepora complanata branch tips in 10 monitored 1.0 m2 quadrats versus frequency of predation on them by Hermodice caruncu/ata (N = 587
predation observations). Note that branch tips were consumed in proportion to their availability (see
text for analysis).

5. Table 2 shows the percent cover of less common « 10% cover) algal species
or functional groups. Millepora tips consumed by fireworms were rapidly colonized by algae. In contrast, none of the control tips that remained free of predation
during the I-yr experiment were colonized. However, 11 of the original 20 control
tips were consumed by Hermodice sometime between 77 and 365 days.
The mean percent cover of bare space decreased from 100% to 2.7% ± 5.2
(SD) in 31 days as the lesions were rapidly colonized by crustose coralline algae,
green microalgae, and red filamentous algae. Millepora tips were overwhelmingly
dominated by the crustose coralline alga Neogonolithon sp. For example, Neogonolithon covered, on average, 57.0 ± 15.0 SD (site 1) and 44.3 ± 13.7 SD (site
2) percent of the fire coral tips 31 days after the scars were created. The surface
of the hydrocoral skeleton became heavily pigmented with pale green microalgae
within 17 days. Microalgal cover decreased at site 2 after 24 days as it was
overgrown primarily by Neogonolithon sp. The blue green alga, Calothrix crustacea, settled abundantly on the grazed tips at site 1, attaining maximum abundance at 77 days. Calothrix was, however, scarce at site 2. A complex of red
filamentous algae, primarily Centroceras clavulatum, Herposiphonia sp., Polysiphonia havaneusis and Ceramium byssoideum, was a minor component of the
community at the outset of the experiment but dominated the upright algal assemblages on the Millepora tips after 1 yr. The percent cover of the brown alga,
Lobophora variegata, increased slowly throughout the experimental period (Table 2).
Quadrat surveys indicated, in addition to the colonization experiment, that
fireworm predation of Millepora spp. tips and subsequent colonization by algae
is frequent and widespread (Table 3). An average of 65% of 396 Millepora tips
surveyed were grazed and covered with algae. Over half of the colonized Millepora

A
100

Bare Space

80
60
40
20

•.~
1--

0

T

,i
I

B

30

a:

Green Microalgae

LLJ

>
0
0

20

•...
Z
W

0

10

c:
UJ

D..

o
C

60

Neogonolithon sp.
50
40

30
20
10

.

,

o
o

10

20

30

77

365

DAYS SINCE LESION CREATION
Figure 4. Mean percent cover bare space and algae that colonized lesions on Millepora complanata
branch tips created by Hermodice predation. Lesion sizes averaged 6.0 cm2 (site I) and 9.1 cm2 (site
2). Only cover types occupying, on average, > 10% of the lesion area are included.
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Figure 5. Mean percent cover of algae that colonized lesions on Mi/lepora complanata branch tips
created by Hermodice predation, and mean percent cover of Millepora tissue in the lesions. Note that
Millepora recovered less than 30% of lesion space after I yr of tissue re-growth. Lesion sizes as in
Figure 4. Only cover types occupying, on average, > 10% of the lesion area are included.
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Table 3. Percent of Millepora branch tips containing algal or invertebrate species in lesions produced
by fireworms at 2 m depth, Donkey Bight. n = number of branch tips per 0.25 m2, ne = number of
those branch tips consumed by fireworms and colonized
Quadrat No.

Algae
Diclyosphaeria cavernosa
Liagora sp.
Laurencia sp.
Padina vickersiae
Diclyola sp.
Crus lose corallines
Red filamentous
Unid. blue-green algae
Invertebrates
Favia fragrum

1
N = 58
N,= 30

2
N = 127
N,= 98

3
N = 34
N, = 29

4
N = 113
N, = 72

5
N = 64
N,= 32

3.0
6.0
11.0
0
0
28.0
44.0
2.8

0
0
0
0
0
79.0
5.0
10.2

3.0
0
0
17.0
14.0
45.0
21.0
0

1.0
0
0
0
0
73.0
19.5
5.0

0
0
0
9.0
6.0
60.0
17.5
7.5

5.2

5.8

0

1.5

0

were dominated by crustose coralline algae. Other algae that occurred on > 1%
of the grazed fire coral tips were Padina, Dictyota sp., Laurencia sp., Dictyosphaeria
cavernosa, and Liagora sp. Recently grazed fire coral tips lacking algal colonists
were scarce (Table 3). Six of the 257 grazed Millepora tips contained small (~l
cm maximum dimension) colonies of the scleractinian coral Favia Jragrum. It
was evident that the coral had settled into a lesion cleared by Hermodice because
the colonies were on top of branch tips and were fully surrounded by bleached
coral skeleton.
Millepora Regeneration and Vertical Growth. - The time course of regeneration
oflesions in colonies of M. complanata is plotted in Figure 5C. Regeneration was
slow at both sites. For example, Millepora recovered only 25 and 22% of the
lesion areas by growth of coral tissue after 1 yr (mean values of site land 2
respectively). The mean percent covers of Millepora tissue in the lesions did not
differ between sites (U = 42.0, P > 0.05, Mann-Whitney U-test). Four out of 10
tips regenerated at site 1 versus 7 out of 10 tips at site 2. Only 1 of the 20
experimental Millepora tips was wholly re-covered by coral tissue.
The vertical growth of Millepora branch tips consumed by fireworms and subsequently colonized by algae was significantly lower than on non-consumed branch
tips (Table 4). Thus, predation by Hermodice in average densities of 0.75 individuals per l.0 m2 (±0.85 SD, N = 20, l.0-m2 quadrats) was sufficient to limit
the vertical growth of M. complanata.
DISCUSSION

H. carunculata forages randomly within single species prey patches of M. complanata, consuming differently shaped branch tips in proportion to their availability. Patch is used here to mean the place where a predator encounters a
particular kind of prey (sensu MacArthur, 1972). These data suggest that factors
other than size and shape govern the selection of different parts of prey colonies
by Hermodice. Prey are apparently located by direct contact, which is consistent
with observations of Hermodice predation on the anemone Stoichactis helianthus
(Lizama and Blanquet, 1975). Chemoreception undoubtably plays a role in prey
detection, as Hermodice is equipped with an olfactory organ, the caruncle, on the
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Figure 6. Comparison of same Millepora branch tip II (A) and 31 (B) days after lesion was created
by fireworm predation, illustrating rapid colonization by algae. Coral tip in (A) is white due to
consumption of Mi/lepora coenosarc by Hermodice. Only algae present at 11 day stage are green
microalgae and crustose corallines (small flecks). Lesion in (B) is dominated by the coralline alga
Neogonolilhon sp, with lesser amounts of the fleshy red alga Hildenbrandia prolOyPus (dark patches).

third and fourth segment (Ebbs, 1966). However, the capability of Hermodice for
distance chemoreception remains unknown.
This study was concerned with the selection of prey types within patches of a
single prey species. Does Hermodice exhibit prey preferences in multi-species prey
patches? Prey choice experiments conducted by Ry1aarsdam (1981) in the laboratory suggest that Hermodice is selective, although this hypothesis has not been
explicitly tested in the field. For example, all 30 worms chose A. cervicornis when
given a choice of Acropora cervicornis, Agaricia agaricites, and Montastrea annu/aris, (Rylaarsdam, 1981). Clearly, more work is needed on prey selection by
Hermodice in the field.
A comparison of the results of this study with Ott and Lewis (1972) suggest
that population densities and foraging activities of Hermodice are higher in St.
John fringing reefs than on the fore reef of Barbados. The maximum mean densities reported by Ott and Lewis (1972) was 0.3 individuals per 1.0 m2 at 50 m
horizontal distance from the reefcrest. Most fore reef habitats supported densities
that were <0.25 worms/1.0 m2• Average densities were three-fold higher in St.
John. In addition, the maximum consumption rate of large (>6 em) worms
reported by Ott and Lewis (1972) was 3.0 cm2 of Porites porites tissue removed
in 3 h, which was roughly four times lower than the 6.0 to 9.1 cm2 of Millepora
tissue consumed per 1.5 h in St. John (mean lesion sizes of site I and 2 respectively). The duration of feeding on a single coral ranged from 20 to 60 min on
the Barbadian fore reef (Ott and Lewis, 1972) which was comparable to the 2 to
88 min range observed in St. John.
In general, colonization of free space on the reef by algae is rapid (Bak et al.,
Table 4. Vertical growth of Mi/lepora complanala branch tips consumed by fireworms and colonized
by algae (N = 20 branch tips) versus non-consumed branch tips (N = 9 tips). Data represent mean
growth (millimeters/yr); SD = standard deviation, U = Mann Whitney U test statistic
Mean growth

SD

Consumed

0.25

1.1

Non-consumed

8.0

2.4

Category

u

p

179.5

<.001
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1977; Bak and van Es, 1980; Rogers et aI., 1982; Palumbi and Jackson, 1982;
Bak, 1983). The colonization sequence on hydrocoral branch tips began with
green microalgae and ended with an algal assemblage where the crustose coralline
alga Neogonolithon sp, and filamentous red algae were co-dominants after one
year. Similarly, Ott and Lewis (1972) observed that lesions produced by fireworm
predation on Porites porites were colonized by the blue green alga Lyngbia sp. in
a few days. The species composition of the filamentous red algal assemblage on
Millepora tips was similar to that colonizing scars on Acropora palmata (Rogers
et aI., 1982), and in damselfish territories in the Florida Keys (Van Steveninck,
1984). All three floras contained Centroceras clavulatum, Ceramium byssoideum,
Herposiphonia sp., and Polysiphonia sp.
Predation by Hermodice opened up a route for colonization by one scleractinian
coral, Favia Jragrum. Planulae of F. Jragrum may have a greater probability of
colonizing fireworm-produced lesions than other scleractinian species because it
is one of the few Caribbean corals that is reproductive year-round (Szmant, 1986).
Fireworm predation provided free space on living surfaces of milleporid hydrocorals that was subsequently colonized by algae which resulted in permanent
damage to branch tips of M. complanata. The failure of Millepora to regenerate
lesions was surprising in regard to the fast growth rate of Millepora species (De
Weerdt, 1981). It is possible that the lack of recovery by Millepora is related to
the comparatively large size of the lesions (averaging 7.6-cm2 area) produced by
Hermodice predation since the ability of clonal organisms to regenerate lesions
is inversely related to lesion size (Bak and Van Es, 1980; Palumbi and Jackson,
1982). The inhibitory effect of algae on milleporid growth might be an indirect
effect of unusually high algal abundance following mass mortalities of urchins,
Diadema antillarum, in the Caribbean (Lessios et aI., 1984; Carpenter, 1985,
Hughes et aI., 1985). Diadema mortalities began in 1984 in Lameshur Bay and
resulted in a several fold increase in macroalgal abundance (D. Levitan, pers.
comm.). Additionally, coralline algae in the lesions may have inhibited the recruitment of Millepora to the lesions, as demonstrated for coralline algae and
sessile invertebrates in the temperate zone (Brietburg, 1984). For example, Millepora recruitment occurred to the plastic tags marking the branch tips but not
to the lesions.
Bak and Van Es (1980) documented an equilibrium between the areal cover of
algae in the lesions and regenerating coral tissue 70 days after 1.0 cm2 lesions
were created on Agaricia agaricites and Porites astreoides. They argued that the
regeneration process was influenced primarily by the physiological characteristics
of the coral species, and that inhibitory effects of algae played a lesser role in
tissue regeneration. No equilibrium occurred in the present study where, after 77
days of colonization, Millepora occupied 24 to 31 % of lesion space and algae
occupied the remaining 66 and 69%. Such differences were probably related to
the substantially larger size of the Millepora lesions.
There are several implications ofthe lack of recovery from fireworm predation
for the community organization of shallow, protected fringing reefs in the Caribbean. First, fireworm predation and ensuing colonization by algae limited the
vertical growth of Millepora colonies. Thus fireworm predation could reduce the
vertical accretion of protected fringing reefs dominated by milleporid hydrocorals
if it was frequent and widespread. However, the effect of fireworm predation on
hydrocoral growth is probably diminished on exposed reef tracts where strong
wave action presumably reduces the foraging time of fireworms. Further work is
needed to assess the long term effect of fireworm predation on reef growth. By
reducing growth of branch tips, fireworm predation will limit the capability of
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branches to overgrow inferior competitors (sensu Wahle, 1980). It may also decrease the reproductive output of Millepora by reducing the amount of epithelium
capable of producing medusa buds. Second, it is clear that fireworm predation is
one of the major processes opening up space on competitively dominant hydrocorals for the settlement of competitively inferior algae. Therefore, fireworm predation should increase the species richness of algal assemblages inhabiting shallow
fringing reefs in St. John, as Paine (1966) documented for predatory effects of the
sea star Pisaster ochraceous in temperate intertidal communities.
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