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Coral-inhabiting Trapezia crabs
forage on demersal plankton
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The Trapeziidae constitute a widely distributed and common family of

obligatory coral-dwelling crabs on Indo-west Pacific coral reefs, feeding on

coral tissue and mucus. In situ nocturnal surveys on Stylophora pistillata (a

common branching pocilloporid coral species in the Gulf of Eilat, Red Sea),

revealed Trapezia cymodoce and Trapezia digitalis crabs foraging on

swimming demersal plankton, including amphipods, copepods, isopods,

swimming polychaetes, and occasionally fishes, employing three plankton

feeding mechanisms. Laboratory experiments demonstrated that crabs

actively searched for Artemia when these were present in the aquaria

together with either dead or live coral branches, but did not do so when

corals were absent. Overall, the results indicate that trapeziid crabs play a role

as planktivorous reef organisms. This suggests the need for further study of the

feeding habits of members of this family, considering the potential impacts of

their foraging on demersal plankton dynamics in coral reefs.
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Introduction

Scleractinian branching corals are essential habitats for diverse macroinvertebrates

and fishes. Their living three-dimensional structure provides a variety of ecological

services such as food, shelter, mediated competition, breeding grounds, and nurseries for

many coral reef residents and pelagic species (Stella et al., 2011a; Coker et al., 2014;

Shmuel et al., 2022). Among the common and widely distributed groups of coral-

dwelling species are members of the crab genus Trapezia which are obligate symbionts

within live pocilloporid corals (Knudsen, 1967; Patton, 1974; Galil, 1987; Castro, 2000;

Castro, 2015). Trapezia crabs are considered to be dependent on their coral hosts that

provide them with shelter, while exploiting the coral tissue, polyp fragments, mucus, and

detritus settled on it as essential components of their daily nutrition (Glynn et al., 1985;

Stimson, 1990; Rinkevich et al., 1991). In turn, Trapezia crabs protect the corals from
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predators and contribute to coral health and survival (Pratchett,

2001; Stewart et al., 2006; Rouzé et al., 2014). Nocturnal surveys

on colonies of the pocilloporid coral Stylophora pistillata (Esper,

1792) in Eilat’s (Red Sea) reefs, revealed that Trapezia

individuals actively also feed on swimming plankton, a result

that led us to further explore the nature of this predation on

demersal plankton.
Material and methods

In situ nocturnal observation

Trapezia cymodoce (Herbst, 1801) and Trapezia digitalis

(Latreille, 1828) feeding behaviors were observed in situ in

Eilat, Red Sea (29°30′ N, 34°56′ E, 3-5m depth) at night (at

least half an hour after sunset) using SCUBA (October 2021–

April 2022, 8 dives, 30–60 minutes each) and a white LED

flashlight (BRETT C15, China), for 2–10 minutes per crab/coral

colony. Underwater photos/videos were taken using a camera

with a macro lens (Canon G7X; Epoque DML-2, Japan).
Laboratory feeding experiment

In the laboratory, our test animals comprised 114 T.

cymodoce individuals (8–18mm, carapace width), dwelled

within Stylophora pistillata colonies (provided by the Israeli

Nature and Parks Authority). Prior to the experiment corals

with their hosted crabs were kept for up to two days in a running

seawater table facility at the Interuniversity Institute for Marine

Science in Eilat. Individuals were paired, and each pair was

placed in a closed system tank (24.4L) filled with fresh ambient

seawater (23-24°C, under room LED light) and presented with

one of three treatments: live coral, coral skeleton, and no coral

(38 crabs/treatment). Following one hour of acclimatization,

each tank was provided with 2-5ml of live Artemia (5

individuals/ml, 7-16 days old). The experiments were

conducted repeatedly from 9:00 am to 2:00 am of the next

day, with the same live coral or coral skeleton. Observations were

made only on a single tank at a time. We defined success/failure

outcomes for two feeding behaviors: (1) Reaction - crabs

continuously flick their antennules, together with maxilliped

beating, accompanied by moving the ambulatory pereiopods

along the chela, toward the mouthparts (previously described as

mucus collection behavior; Knudsen, 1967); (2) Predation -

crabs use their chelipeds to catch and to eat the prey, either by

(a) directly catching of passing Artemia, or (b) indirectly, by

collecting Artemia trapped on the coral mucus. Each T.

cymodoce individual was observed for up to 15 minutes.
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Differences between treatments were tested using Pearson’s

Chi-square followed by post-hoc Fisher exact pairwise tests of

independence for nominal data with false discovery rate

correction. Analyses were performed using “rcompanion”

package (Mangiafico, 2021) in RStudio version 1.3.1093.
Results

In situ nocturnal observation

At night, the T. cymodoce and T. digitalis crabs were

observed in the upper coral compartments (Shmuel et al.,

2022), with chelipeds extended, continuously moving their

maxillipeds (forward, downward, and laterally to the body

axis) towards the mouth (Figure 1A; Video S1). When

plankton was present, crabs immediately began to stroke the

chelipeds towards and away from mouths, simultaneously with

fast moving maxillipeds, to collect small-size plankton) Videos

S1 and S2). The Trapezia crabs actively foraged for a wide range

of demersal zooplankton taxa that were frequently passing

through the coral compartments, with both chelipeds

simultaneously (Figures 1B-E; Figure S1; Video S1). The most

common prey items were amphipods (Figure 1C), followed by

various copepods, isopods (Figure 1D), polychaetes (Figure 1E),

and occasionally fishes [e.g., Spratelloides delicatulus (Bennett,

1832)]. The crabs furthermore collected smaller planktonic

organisms that became attached to the fringe of tomentum on

the chela (Figures 1A, F), and subsequently transferred to the

mouthparts. Plankton trapped on the coral tissues were collected

using the chelar fingers (Figure 1C). Larger prey (e.g.,

amphipods), captured on coral tissues or on crab’s chelar

swiftly escaped.
Laboratory feeding experiment

Laboratory experiments with T. cymodoce individuals on live

corals and coral skeletons revealed active predation on Artemia,

with 92% of the crabs (n=76) successfully catching prey, in less

than 15 minutes. Indirect catches from the coral surfaces were

observed only for crabs in the live coral setup (7/38 catches),

whereas no significant difference was recorded in crab behaviors

between the live coral/coral skeleton set-ups, both significantly

differed from the non-coral set-up, in which the crabs did not

display active predation behavior and ignored the surrounding

Artemia (0/38 predation) even when in close vicinity to them

[Pearson Chi-square test, X2(2)=90.68, p<0.001, and

X2(2)=63.19, p<0.001, predation and reaction, respectively;

Table 1, Supplementary S1].
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FIGURE 1

In-situ documentation of Trapezia cymodoce feeding behaviors. (A) Trapezia with extended open chelipeds (Ch) and with continuously moving
maxillipeds (Mx), tomentose chela with a captured planktonic animal (Pa). (B) Trapezia actively consuming a planktonic animal (Pa) using its
cheliped. (C) An escaping amphipod (Ap) catches between the dactylus (Da) and pollex (Po) of a Trapezia cheliped (also see Video S1). (D) An
isopod (Is) captured by Trapezia cheliped (also see Video S1). (E) A polychaete (Pt) caught by the Trapezia chelipeds. (F) Close up on tomentose
chela (Tc).
TABLE 1 Pearson’s Chi-square followed by Fisher exact pairwise tests of independence for nominal data analyses of predation and reaction
behaviors (failure/success) of Trapezia cymodoce individuals subjected to three experimental set-ups: with live corals (‘live’); with coral skeletons
(‘skeleton’); and without corals (‘none’), following the introduction of live Artemia.

Failure/Success Treatment type

Type of behavior Live Skeleton None c2 P

Predation Failure 3 3 38 90.68 <0.001

Success 35 35 0

Reaction Failure 0 1 26 63.19 <0.001

Success 38 37 12

Pairwise Predation Reaction

P P

Live: Skeleton 1 1

Skeleton: None <0.001 <0.001

Live: None <0.001 <0.001
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Discussion

Here we document, for the first time, active nocturnal

feeding of Trapezia crabs on plankton in situ and in

laboratory settings. The crabs employ their chelipeds to

directly catch both large (Amphipoda, Copepoda, Isopoda,

Polychaeta) and small (including eggs and larvae) plankton,

while these organisms freely move between the coral branches

and compartments or when they were attached to the coral

mucus. These results add both to our understanding of the

trophic webs existing within coral canopies and to previous

studies, documenting the ingestion of coral tissue mucus,

including mucus-trapped small particles. The nocturnal

feeding behaviors of Trapezia exposed here suggest that their

relationships with their coral hosts are not fully understood,

interactions that can potentially range from parasitic to

mutualistic. Our finding reveals a previously undescribed

planktivory group inhabiting the coral reefs (Trapezia crabs),

an outcome that should be considered when describing

nocturnal plankton predation in coral reefs.

Our observations further reveal that the Trapezia may use

the fringe of tomentum on its chelae to trap planktonic prey

items, and use the whole chelipeds to function as paddles,

moving plankton towards the mouthparts. This study

supplements earlier observations where finer planktonic

particles were trapped by means of constant maxilliped

movements, a type of suspension-feeding previously

described for other crabs (Abelson et al., 1991; Trager and

Genin, 1993; Patton, 1994; Valdivia and Stotz, 2006). Of

particular interest is the feeding behavior of active trapping

of large demersal plankton organisms by using the tips of the

chelae fingers.

Our laboratory experiments confirm the field observations,

revealing that Trapezia crabs actively react and catch plankton,

and this feeding behavior is not affected when placed on bare

coral skeleton. Yet, studies on coral bleaching events showed that

the coral health status affects crabs’ densities and fecundities

(Tsuchiya et al., 1992; Stella et al., 2011b), research outcomes

suggesting that the coral tissues, as well as the released mucus,

may have positive nutritional impacts (Bythell and Wild, 2011)

and that Trapezia crabs recede from diseased or stressed coral

colonies (Glynn et al., 1985). Results further revealed that

regardless of day/night hours, the introduction of prey did not

induce plankton-feeding behaviors by resting crabs, when corals

are absent (either alive or bare skeletons). Furthermore, Trapezia

crabs in the reef are actively feeding only at nighttime, when they

usually move between colonies (Castro, 1978). It is highly

possible that daytime feeding is not activated due to the

existence of predatory fishes such as wrasses, hawkfishes, and
Frontiers in Marine Science 04
sweepers (Stella et al., 2011a) and we may expect that in

predation relax sites, Trapezia crabs would be observed

feeding also during daytime hours.
Conclusion

Trapezia crabs actively feed on plankton. The three

documented foraging methods include seizing swimming

plankton, collecting trapped plankton either from the coral

tissue or by the tomentum chelae, and suspension-feeding.

Trapezia cymodoce foraging activity depends on the presence

of branching corals (live/dead) and the three-dimension

structure formed by the coral astogeny. Future studies

should elucidate the impacts of Trapezia and other

planktivorous coral-dwelling species on the food-web

dynamics in coral reefs, the nature of Trapezia-coral

relationship, and the dynamic usage (day/night; presence/

absence of prey) of the coral canopy’s compartments by

Trapezia crabs.
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