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Abstract

We report an unusual high density of the foureye butterflyfish (Chaetodon capistratus) in
Punta Francés coral reef, Isle of Youth, Cuba. Foureye butterflyfish were swimming togeth-
er in associations of 10 to 34 individuals throughout a survey carried out on spur and groove
habitat, in July, 2014. This species is commonly observed single or in pairs in the Caribbean
coral reefs, tending to contribute significantly to the reef fish abundance in the region. We
consider important to record this particular behavior, despite we are unable to explain the
causes with the current available data.

Keywords: associations, Caribbean, Chaetodontidae, reef fishes.

Se reporta una inusual alta densidad del parche ocelado (Chaetodon capistratus) en el arrecife
de coral de Punta Francés, Isla de la Juventud, Cuba. Dichos peces se observaron nadando
juntos en asociaciones de 10 a 34 individuos, en muestreos realizados en habitat de camello-
nes en julio de 2014. Esta especie es comiinmente observada en solitario o en pareja en arre-
cifes de coral del Caribe, tendiendo a contribuir significativamente a la abundancia de los
peces de arrecife en la region. Se considera importante el registro de esta conducta particular,
a pesar de la imposibilidad de explicar las causas con los datos disponibles actualmente.

Palabras clave: asociaciones, Caribe, Chactodontidae, peces de arrecife.

Introduction

Foureye butterflyfish Chaetodon capistratus Linnaeus, 1758 is usually observed in
pairs in the Caribbean coral reefs (Fig. 1), as it also happens with others members
of the family Chaetodontidae. C. capistratus is the most common butterflyfish on
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Fig. 1. Chaetodon capistratus swimming in pair in Punta Francés, Cuba. Photo: Duncan Wright.

shallow reefs in the Caribbean (Randall, 1967;
Birkeland and Neudecker, 1981). In numerous stud-
ies focused on reef fish assemblages in Cuba, this spe-
cies contributes to the major proportions of fishes (c.g.,
Chevalier and Cérdenas, 2006; Cobidn and Chevalier,
2009; Aguilar et al., 2014).

The presence and abundance of butterflyfishes is sig-
nificant for ecological studies, given their role as “in-
dicator of coral health” (Hourigan et al., 1988). On
the contrary, their abundance has been linked with in-
crement in coral diseases due to their possible role as
disease’s vector (Raymundo et al., 2009). Gonzilez-
Sansén et al. (2009), on the other hand, reported
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higher abundance of butterflyfishes in Cuban waters
subject to intense fishing pressure.

Here, we report the unusual high density of C. cap-
istratus recorded during a reef fish assessment in Punta
Francés National Park, Cuba. Pristine habitats are in-
cluded in this well-known Cuban marine protected
area, which has fishing restrictions and SCUBA div-
ing as most important activity (Guardia et al., 2004a;
Angulo-Valdés, 2005; Angulo-Valdés et al., 2007).

Materials and methods
Diver operated stereo-video method (stereo-DOV) was
used to survey coral reef fishes in Punta Francés, Isle
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of Youth, Cuba (Fig. 2) during July and August, 2011
-2014 (Navarro-Martinez et al., 2021). Punta Francés
includes a habitat mosaic composed by a shallow
back reef with seagrass beds, mangrove channels, san-
dy bottom with macroalgaes, areas with seagrass and
patch reefs, reef crests, terrace, slope, deep patch reefs,
spur and groove, and a typical drop oft wall that marks
the end of the insular shelf (Guardia et al., 2004a). The
study area includes the Punta Francés National Park
where the complete habitat mosaic is well represented.

We processed the stereo-DOV recorded in reef crest,
reef slope, and spur and groove, in six different sites:
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NP1, NP2, NP3, Ol1, O2, and O3 (Fig. 2); of which
the three first locations belong to the National Park ar-
ca. During the analysis of one of the videos recorded,
we noticed an unusual number of foureye butterflyfish
together.

We compared these unusual associations with the
other records found during the complete survey [411
transects of 125 m? each one]. We calculated the mean,
0.95 confidence interval, and standard error per habitat.
The analyses and figure were developed in R language
(R Core Team, 2020), using the ggplot2 (Wickham,
2016) and Hmisc (Harrell et al., 2021) packages.
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Fig. 2. Geographic location where reef fish surveys were carried out and high density of Chaetodon capistratus was recorded (NP3) in
Punta Francés, Cuba. The polygon marked with a black line indicates the limits of the National Park.
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Results and discussion

A total of 90 individuals of C. capistratus in groups of
more than 10 together were found in site NP3 [date:
July 23,2014, time: 1000 — 1100 hrs, depth: ~15 — 20
m, coral reef habitat: spur and groove] labeled as NP3.
$G.2014. The most numerous group had a total of 34
individuals together (Fig. 3). We can confirm the hig-
hest abundance on that survey as considerably higher
than the other records for this species in Punta Francés
during the survey time (Fig. 4), where similar pheno-
menon was not observed for this or other butterflyfish
species.

Feeding associations could be probable in this area
with heterogeneity of habitats, including mangroves
and seagrass beds. In this sense, C. capistratus juveniles
have shown preference (or some dependence) for man-
groves and seagrass beds as nurseries (Nagelkerken et
al., 2001; 2002). However, according to their feeding
behavior, C. capistratus is a browser on anthozoans and
an active generalist (Birkeland and Neudecker, 1981),
usually observed single or in pairs.

During the spawning season of corals and octo-
corals, butterflyfishes can feed on the eggs (Lasker,
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1985; Villanueva and Edwards, 2010), taking advan-
tage of this nutrient-rich item. The spawning season
of several corals/octocorals recorded in the spur and
groove habitats of Punta Francés [e.g., Acropora cer-
vicornis (Lamarck, 1816), Diploria labyrinthiformis
(Linnaeus, 1758), Montastraea cavernosa (Linnaeus,
1767), Pseudodiploria strigosa (Dana, 1846), Plexaura
spp- Lamouroux, 1812 (Guardia et al., 2004a, b)] in-
cludes July, and the spawning occur some days after
full-moon [usually less than 12 days (Lasker, 1985;
Jordan, 2018)]. Considering the date of the event
that we report (July 23, 11 days after full moon), we
can expect a probable relationship between the but-
terflyfish high density and coral spawning events.
Nevertheless, this explanation remain doubtful since
(1) we lack strong evidence, (2) the mentioned coral/
octocorals were not the most abundant species in the
spur and groove habitats of Punta Francés (Guardia et
al., 2004a, b), and (3) because the distribution pattern
of the observed associations doesn't fit the patterns
previously described for Chaetodon spp. during cor-
al and octocoral spawning (Lasker, 1985; Villanueva
and Edwards, 2010).

sociations, B. Closer view to the area highlighted in A by the white rectangle, C. Same view than B with white circles standing out the fish.
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Fig. 4. Abundance of Chaetodon capistratus recorded per transect
(n= 411) in Punta Francés, Cuba in July and August during the pe-
riod 2011-2014, given as individuals per 125 m2. Horizontal lines
indicate the mean, boxes indicate the standard error, and error
lines indicate the 0.95 confidence interval. Each point represents
a transect (125 m?).

Plankton-feeding association was reported in
Chaetodon striatus Linnaeus, 1758 (Sazima and Sazima,
2001). While, associations of around 24 individuals of
Chaetodon trifascialis Quoy & Gaimard, 1825 were re-
corded in the remote Phoenix Islands Protected Area
(Coker et al., 2016). This last behavior was considered
unusual in that solitary and territorial species. The spe-
cies of the family Chaetodontidae tend to be character-
ized by one of the different types of social groups, i.c.
solo, pair, aggregation, mixed, although more than one
behavior can be found in some species (Yabuta, 2007).

We are unable to explain the causes of these but-
terflyfish associations, because we did not observe
any social behavior or external evidence which allows

https://rcvistas.uh.cu/rim/
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inferring the causes. Additionally, calibration problems
with the stereo-DOV unable to record fish sizes and es-
timate the fish reproductive stages. However, we con-
sider important to record this particular phenomenon
for foureye butterflyfish. For our knowledge, this is the
first report of numerous associations in C. capistratus.
It will be an important insight into the behavior of this
charismatic and ecologically important species in the
Caribbean coral reefs.

Conclusions

This represents the first report of high density
groups of C. capistratus as well as contributes to pre-
vious unusual high density records for the family
Chactodontidae. Considering the representativeness
of this family in the coral reefs, this event give us an
idea about how is still unknown from shallow-water
species behavior. Future studies focused on reef fish
biology and behavior can clarify the nature of this
kind of associations and its potential effect over the
coral reefs.
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