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A Survey of Fishes from Various Coral Reef Habitats within
the Cayos Cochinos Marine Reserve, Honduras

Kenneth E. Clifton & Lisa M. Clifton
Smithsonian Tropical Research Institute, P.O. Box 2072, Balboa, Republic of Panama.

Abstract: This paper describes reef fish populations within the recently established Cayos Cochinos Biological Reserve
(November 1993), a small archipelago of islands and reefs lying 10 km north of the Honduran coast. After years of commer-
cial exploitation, only subsistence-artisanal level hand-line fishing is now permitted in the Reserve. Three census methods
(random swims, stationary counts, and transect surveys) were employed using SCUBA and snorkel to determine overall
species richness and abundance within five habitat types (shallow semi-protected reef; shallow exposed reef; shallow back
reef comprising areas of grass, sand, and rubble; deep reef; and offshore reef). These surveys revealed a diverse reef fish
community, with a total of 226 species reported for the area. These data provide the first quantitative assessment of fish
populations in the area and the necessary baseline information for subsequent studies in the preserve. The densities reported
here suggest that historical fishing pressure has reduced the diversity and abundance of commercially important species, and

has had and important impact upon various aspects of the reef community structure.

Key words: Coral reef fishes, population census, abundance, density, diversity.

The fish populations of the Cayos Cochi-
nos reef complex (10 km north of the Honduran
mainland) have historically suffered heavy fish-
ing pressure from a variety of sources. In 1993,
the Honduran government moved to protect
these populations by establishing the Cayos
Cochinos Biological Reserve. Effective in No-
vember of that year, all commercial harvests of
marine life, except for the most basic, artisanal,
fishing practices, were banned within a 460
km2 area centered on the archipelago. This
prohibition is effectively enforced day and
night via regular boat patrols by the Honduran
Navy. )

To monitor the effects of this change in
fishing pressure, a census of reef fish popula-
tions was undertaken just as enforcement of the
fishing ban began. This paper describes the
results of that work. Not only does this repre-
sent the first rigorous cataloging of the diverse
and abundant fishes living in the region, it also
provides the necessary baseline data for future
surveys of a population of fishes released from
fishing pressure.

MATERIALS AND METHODS

Sites: Fifteen sites within the Reserve
were chosen for their habitat type and accessi-
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bility (Fig. 1). For analysis, sites were grouped
by depth and environment within one of five
habitat categories: “S” = shallow, semi-exposed
reef (< 10 m depth, dominant coral cover in
areas of typically low to moderate wave en-
ergy); “D” = deep reef (> 15 m depth, dominant
coral cover); “E” = exposed reef (< 7 m depth,
coral and sand patches often exposed to high

wave energy); “P” = protected reef/sand/grass (<
10 m depth, habitat of scattered reef, rubble,
sand and seagrass in areas of typically low wave
energy); and “O” = offshore reefs (> 15 m
depth, dominant hard and soft coral cover, occa-
sionally strong currents, and oceanic water) that
included sites at the Roatan Banks (see Table 1
for the habitat designation of each site).

i

15°56'

2.5 km

Fig. 1. Cayos Cochinos: 16 sites surveyed. Shadow areas represent reef depths from O - 15 m.

Fish Censuses: In an attempt to charac-
terize both the diversity and abundance of fish
populations within Cayos Cochinos, three
census techniques (random swims, transect
surveys, and stationary counts; reviewed by
Rogers et al. (1994) were employed in various
reef habitats between 9/23/95 and 10/7/95 us-
ing both snorkel and scuba between 09:00 and
16:00. The details of each technique are -de-
scribed below. Fish identifications were made

using Randall (1983), Bohlke & Chaplin
(1992), and Humann (1994).

A) Random swim censuses: Random swims
(adapted from Jones & Thompson 1978, Kim-
mel 1985) provide information on species rich-
ness and relative abundances but lack informa-
tion on fish density. Each census began at an
arbitrarily chosen point within a specific habi-
tat. Divers (separated by at least 8 m) swam
slowly through the habitat for 25 min, noting
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all fish seen at any distance within the prede-
fined depth zone of the habitat. The initial
sighting of each species was noted according to
time and assigned to one of five numerical
categories (5 = first five minutes, 4 = second
five minutes, etc). A fish not observed during
the 25 min survey received no score.

For data analyses, scores for each species
were averaged within habitat (fish not encoun-
tered within a habitat received no score and were
not considered further). To produce a relative
measure of abundance within habitat, the aver-
age score was multiplied by the proportion of
surveys in which the species received a score
(e.g. afish observed twice during a total of five
surveys, once in the first five minutes (score =
5) and once in the second five minutes (score
4) would receive an average score of (5+4)/2
4.5. When multiplied by the proportion of

surveys observed (2/5 = 0.4) this species would '

receive an abundance score of 4.5 x 0.4 = 1.8.
Note, the maximum abundance score of 5.0
represents a fish that was seen within the first
five minutes of every survey conducted within a
habitat. These scores were then ranked ordinally
(tie scores received the same rank) within habi-
tat types. A proportional rank derived by using
the formula: (total # of spp.- rank)/(total # of
spp. - 1) for data from each habitat type gener-
ated ranks that can be compared between habitat
types. A total of 43 random swim surveys,
totaling 17.1 hours of observation were made.

B) Stationary counts: Stationary counts
(adapted from Bannerot & Bohsack 1986,
Kimmel 1993) generate estimates of species
richness, density, relative abundance within a
habitat, and size distributions. With moderate
sampling, they can provide very accurate in-
formation on uniformly dispersed, sedentary
species. They may, however, under or overes-
timate the presence of species that are patchily
distributed (e.g. species that are spatially clus-
tered within a habitat or mobile species whose
abundance at one location varies through time).
Stationary counts are also relatively good for
detecting more cryptic species, although, as
with most non-destructive survey techniques,
the density of such species will generally be
underestimated. For the present study, station-
ary counts were made from the center of a 10 m
radius “cylinder” extending from the bottom up
to the surface (when visible). Divers were sepa-

rated by at least 15 m to prevent overlapping
surveys.

During the first ten minutes of each station-
ary count, all species (transient and resident)
occurring within the survey ‘“cylinder” were
noted; both species identification and age class
(Recruit = an individual that has settled on the
reef within the last month; Juvenile = a nonre-
productive individual of relatively small size;
Adult = a potentially reproductive individual of
relatively large size) were recorded. Similar data
were collected between minutes 10-15, but only
for fish residing within the survey area (i.e.
transient fish entering the survey “cylinder”
after ten minutes were not recorded). During the
last five min of the survey (minutes 15-20) the
observer would leave the center observation
point and swim over the survey area looking
for small or cryptic individuals that might have
been missed during the first 15 min. Stationary
counts were conducted in all but offshore habi-
tat types. A total of 34 stationary surveys,
totaling 11.3 hours of observation and covering
2 669 m? of reef surface were conducted.

C) Transect surveys: Transect surveys
(Brock 1954) were designed to assess the poten-
tial effects of changing fishing pressure by
specifically targeting those species of fish regu-
larly taken by fishermen in Cayos Cochinos
before the reserve was established. These are

listed in Table 3. Surveys were made along a

100 m transect tape played out during a slow
swim (mean time to completion + 1 SE: 8.16
+ 0.28 min). The number and estimated size (to
the nearest cm) of all target species occurring in
front and within 4 m of either side of the ob-
server were recorded, for a total coverage/survey
of 800 m2 per observer. Paired, parallel tran-
sects by buddy teams were separated by at least
12 m (i.e. a minimum 4 m buffer zone between
areas of coverage). A total of 38 transect sur-
veys, totaling 5.6 hours of observation and
covering 30 400 m? of reef surface, were made.
As with the stationary counts, transect surveys
were not conducted on offshore reefs.

Local interviews: To supplement the
survey work we also questioned local “experts”:
two dive masters from a nearby dive resort and
fishermen from Cayo Bolafios were interviewed
for their knowledge of local fish populations.
They reported a number of species not observed
during the survey work, primarily cryptic or
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rare fish (by the dive masters), or offshore spe-
cies (fishermen). These are noted within the
tables.

RESULTS

A total of 214 species of fish were observed
during more than 66 hours of observation com-
prising all aspects of the survey work (Table
2). Over 90 % of these species were encoun-
tered at least once during the random swim
surveys. An additional 22 species were reported
by local divers and fishermen, for a total of 226
fish species reported for the area. Overall, the
most ubiquitous and abundant species in the
region was the striped parrotfish, Scarus isert,
which was observed during the first five min-
utes of every random swim at every site, as
well as during most stationary counts and tran-
sects. The next nine most abundant species,
from six different families, were, respectively:
Stegastes partitus (Pomacentridae), Acanthurus
coeruleus (Acanthuridae), Sparisoma aurofre-
natum (Scaridae), Sparisoma viride (Scaridae),
Chaetodon capistratus (Chaetodontidae), Hali-
_choeres garnoti (Labridae), Hypoplectrus uni-
color (Serranidae), Acanthurus bahianus (Acan-
thuridae), and Chromis cyaneus (Pomacen-
tridae). Certain species received a top rank only
within specific habitats. These included: shal-
low reef: Stegastes planifrons; deep reef: Hola-
canthus tricolor, Stegastes variabilis; exposed
reef: Halichoeres bivitattus, Thalassoma bifas-
ciatum; back reef: Halichoeres bivitattus; and
offshore reef: Caranx ruber, Chromis multil-
ineatus, Clep-ticus parrai, Epinephelus striatus,
Hola-canthus tricolor, Thalassoma bifasciatum.

More than 80 species of fish were observed
during stationary counts. Densities of only the
most common species (density > 0.001 fish/
m2) are listed in Table 3. The small goby,
Coryphopterus personatus was the most abun-
dant species in both shallow and deep reef habi-
tats, but did not occur in back reef or exposed
habitats.

A total of 34 species considered to be poten-
tially influenced by historical fishing pressure
were observed during transect surveys. The
mean density and size of these fish in four reef
habitats is given in Table 4. Of the target spe-
cies, moderate sized (10-20 cm) bar jacks,
Caranx ruber, occurred at the highest abun-

dances in both shallow and deep reef habitats,
although the mid-water snapper, Ocyurus
chrysurus, and adult stoplight parrotfish,
Sparisoma viride, were also quite common and
occurred in all habitat types. Two grunts, Hae-
mulon flavolineatum and H. macrostomum,
and the parrotfish Sparisoma chrysopterum
occurred at high abundances in the back reef
habitat.

DISCUSSION

The reefs of Cayos Cochinos currently sup-
port diverse and abundant populations of reef
fish. The total of 226 species representing 69
families reported here compares favorably to
lists from other parts of the Caribbean (e.g.
232 spp in 59 families from Panama, Clifton
et al. submitted). Several species that are con-
sidered uncommon or rare in the western Carib-
bean (e.g. Cantherines macrocerus, Echiophis
intertinctus, Equetus lanceolatus, Gramma me-
lacara, and loglossus helenae; Humann 1994),
while not common in Cayos Cochinos, were
regularly encountered during surveys in the
area. Additionally, several species not reported
here (e.g. Doraonotus megadlepis, Malacocte-
nus aurolineatus) probably also occur in the
region, but were not detected because of their
cryptic habits. Positive identification of several
triplefins within the genus Enneanectes await
specimen collections, and the finding of a pos-
sibly undescribed toadfish (with distinctive ye-
llow blotches on the snout, probably in the
genus Batrochoides) invites further study. The
report by divers (confirmed by photograph) of
at least one specimen of the northern stargazer,
Astroscopus guttatus, represents a considerable
range extension for this species.

Species historically taken by fishermen in
the Cayos Cochinos generally received low
relative abundance scores from the random
swim data, and many were not encountered
during transect surveys that specifically targeted
this group. Although many of these species are
top trophic level predators and, thus, never
present in great numbers; the densities reported
here suggest that fishing pressure has reduced
their numbers even further. In turn, the absence
of these fish almost certainly has had an impor-
tant impact upon various aspects of the reef
community in Cayos Cochinos and changes in
community structure seem likely as the pre-
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serve becomes a refuge for previously harvested
adult fishes. Recovery of such populations can
occur in less than two years given a total ban
on fishing (e.g: McClanahan et al. 1994), al-
though the extent to which the populations of
Cayos Cochinos recover will ultimately depend
upon the recruitment of juveniles from the
protected population, as well as from sources
outside the preserve (Humann 1994). Con-
versely, as the populations of previously har-
vested fishes recover within the preserve, they
may become an important source of recruits to
exploited areas elsewhere. Subsequent surveys
in the area may track the recovery of these fish
in the region, providing a unique and valuable
opportunity to monitor the preserve’s effects
upon the reef community of Cayos Cochinos.
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RESUMEN

Este trabajo describe la poblacién de peces arrecifa-
les dentro de la recientemente establecida Reserva
BiolGgica de Gayos Cochinos, un pequeiio archipiélago de
islas y arrecifes situado a unos 10 km al norte de la costa
hondurefia. Después de afios de explotacién comercial,
inicamente la pesca a linea es permitida a un nivel
artesanal y las demads artes estan prohibidas. Tres métodos

de censo (nados al azar, conteo estacionario y transectos)
fueron empleados utilizando SCUBA y buceo libre para
determinar de forma general la riqueza de especies y la
abundancia dentro de cinco hdbitats (arrecifes semi
protegidos de poca profundidad, arrecifes expuestos de
poca profundidad, arrecifes de poca profundidad
conteniendo dreas de hierba, arena y piedra; arrecifes
profundos y arrecifes alejados de la costa). Estos estudios
revelaron una alta diversidad en la comunidad de peces,
con un total de 226 especies reportadas en el drea. Esta
informacién provee la primera evaluacién cuantitativa de
poblaciones de peces en el drea, que facilita la
informacién de linea de base necesaria para otros
estudios subsecuentes en la Reserva. Las densidades de
especies de importancia comercial reportadas sugieren
que la pesca histérica a reducido la diversidad y
abundancia de estas especies, y ha tenido un importante
impacto en varios aspectos de la estructura de la
comunidad arrecifal.
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