
REVISTA INVESTIGACIONES MARINAS
http://www.cim.uh.cu/rim/

Centro de Investigaciones Marinas
Universidad de La Habana

revista de
investigaciones
marinas

ARTÍCULO ORIGINAL
Fishes Biodiversity in La siguanea inLet, CuBa
Biodiversidad de peces en la ensenada de La Siguanea, Cuba 

Leandro Rodríguez-Viera1*, Zenaida Navarro-Martínez1, David Evans2, Alexei Ruiz-Abierno1, Tsai García-
Galano1, Jorge A. Angulo-Valdés1,3.

1 Center for Marine Research, 
University of Havana, 
Havana, Cuba (CIM-UH), 
Calle 16 No. 114 e/ 1ra y 
3ra, Miramar, Playa, CP 
11300, Habana, Cuba.

2  Environments and 
Engineering Department, 
Northumbria University, 
Newcastle, United Kingdom

3  Current addres: School 
of Natural Resources and 
Environment, University of 
Florida, United States of 
America

* Autor para correspondencia:

 leandro@cim.uh.cu, 
leokarma@gmail.com

Recibido: 26.9.2017

Aceptado: 11.1.2018

ABSTRACT
La Siguanea inlet, one of the two inlets present in the Gulf of Bataba-
nó, contains essential habitats such as seagrass beds and mangroves. 
However, it has been poorly studied and currently there is little infor-
mation about the biological diversity in the area.  The aim of this stu-
dy was to make the first check list of fishes on this region of the Cuban 
archipelago. We used complementary methodologies such as multiple 
seine nets, gill net, drum lines, visual census and underwater video 
census. The inventory recorded 122 species of fishes distributed in 53 
families. The best represented families were Haemulidae, Lutjanidae, 
Scaridae, Carangidae, Monacanthidae and Gerreidae. This finding 
coincided partially with similar studies done in other Cuban shelf 
areas, although the order of these may vary. During the surveys a 
high proportion of juvenile fishes was found, which suggests a possible 
nursery site that could be playing an important role in fish stocks in 
the area. This result contributes to raise the knowledge about marine 
biodiversity in Cuba and also for the Caribbean, providing a baseline 
of fish for the area. In this work we found a high diversity of fishes in 
La Siguanea inlet, as well as a high proportion of juveniles. Future 
studies that explore the composition and structure of fish stocks in 
the area are required; as well as studies on the possible connectivity 
between this area and the reefs in Punta Francés. Allowing a better 
understanding of ecological processes in the area, and in turn a better 
use and management of these natural resources.

KEy woRDs: Cuba, diversity, fishes, inventory, La Siguanea inlet.

RESUMEN
La Ensenada de la Siguanea es una de las dos ensenadas presentes en 
el Golfo de Batabanó, en la cual se pueden encontrar importantes hábi-
tats para el desarrollo de los peces como son los pastizales y los man-
glares. No obstante, esta ensenada ha sido poco estudiada y se cuenta 
con poca información sobre la diversidad biológica en el área. El obje-
tivo de este estudio fue realizar, por primera vez para el área, un inven-
tario de las especies de peces. Se emplearon diferentes metodologías de 
muestreo como redes de pesca, palangres, censos visuales y videos bajo 
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el agua. Se inventariaron 122 especies de peces 
distribuidas en 53 familias. Las familias más 
diversas fueron Haemulidae, Lutjanidae, Scar-
idae, Carangidae, Monacanthidae y Gerreidae, 
coincidiendo parcialmente con resultados pre-
vios en otras regiones del país, aunque su orden 
puede variar. En los muestreos se encontró una 
alta proporción de juveniles de peces, sugirien-
do que esta es una zona de crianza, que puede 
tener un rol importante en las poblaciones de 
peces en el área.  Estos resultados contribuyen al 
conocimiento de la diversidad marina en Cuba 
y el Caribe, proporcionado una línea base de la 
ictiofauna para la Ensenada de la Siguanea. 
En este trabajo se encontró una alta diversidad 
de de peces en la Siguanea, así como un elevada 
proporción de juveniles. Se requieren de estu-
dios futuros que exploren la composición y es-
tructura de las poblaciones de peces en el área, 
así como la posible conectividad entre esta área 
y el Parque Nacional Punta Francés. Esto per-
mitirá un mejor entendimiento de los procesos 
ecológicos en el área, y un mejor uso y manejo de 
los recursos naturales. 

PALAbRAs CLAVE: Cuba, diversidad, Ensenada de 
la Siguanea, inventario, peces. 

INTRODUCTION 
The south platform of Cuba has been the 
scene of numerous researches because 
of its commercial importance (Arriaza 
et al. 2008; Rodriguez-Viera et al. 2012; 
González-Díaz et al. 2012; Pina-Amargós 
et al. 2012a, b). The Gulf of Batabanó has, 
particularly, been the one most studied 
due to its commercial importance, main-
ly because important lobster fisheries 
(Claro et al. 2001; Lopeztegui et al. 2012). 
Today there are several studies in the 
Gulf of Batabanó covering topics such as 
sediment (Alonso-Hernández et al. 2011), 
abiotic factors (Arriaza et al. 2008), macro-
fauna (Gómez et al. 1980; Arias-Schreiber 
et al. 2008) and ecology of different taxa 
(Armenteros et al. 2012). However, La 
Siguanea inlet, one of the two inlets present 

in the Gulf of Batabanó has been poorly 
studied. To our knowledge, only studies 
on manatee populations (Alvarez-Alemán 
2010; Navarro-Martínez 2012; Hernández 
et al. 2013; Alvarez-Alemán et al. 2016) 
and one about macroalgaes characteriza-
tion (Suárez 2011) have been carried out.

La Siguanea inlet includes protected 
areas with different levels of protection 
(CNAP 2013). A complementary protec-
tion existed when the former Ministry of 
Fisheries (MIP) created an Area under 
Special Regime of Use and Protection 
(ASRUP) in 1996, where finfish fishing 
was banned. Additionally La Siguanea in-
let contains essential habitats for the occur-
rence of fishes, such as seagrass beds and 
mangroves. These habitats are undisputed 
nursery habitats for fishes and other ma-
rine organisms (Velde et al. 1992; Adams 
et al. 2006). They contribute to the pres-
ence, abundance and distribution of fish-
es (González-Sansón et al. 2008) and also, 
an important component in vital ecological 
processes (Harborne et al. 2006; Mumby et 
al. 2008). 

Fish are important components in ma-
rine ecosystems because of their role in tro-
phic webs (Scheffer et al. 2005; Mumby et 
al. 2006; Hughes et al. 2007), their sensi-
bility as diversity indicators (Beger et al. 
2003) and coral reefs health indicators 
(Graham et al. 2008: Pratchett et al. 2014). 
Their abundance and diversity have been 
accepted as an index of marine protect-
ed area effectiveness (Micheli et al. 2004; 
Alcala et al. 2005). Also, fishes can be cru-
cial in the selection of areas to conduct 
recreational SCUBA diving (Williams 
and Polunin 2000; Angulo-Valdés 2005; 
Figueredo-Martín et al. 2010). It is there-
fore important and necessary to develop 
a baseline of the icthyofauna components 
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in La Siguanea inlet to contribute to the 
current knowledge of marine biodiversity 
in the area, which is why the aim of this 
study was to make the first check list of 
fishes for La Siguanea inlet.

MATERIALS AND METHODS
Study area

La Siguanea inlet is located in the Gulf of 
Batabanó, southwest of the Isle of Youth, 
Cuba, between 21° 38' 00" N and 83° 05' 
00" W, from Punta  Buenavista to Punta 
Francés covering an area of 348  km2 in to-
tal , with 179 km of coastline (Fig. 1). The 
topography is very uniform, with an ave-
rage depth of 7 m and maximum depth of 
13.4 m to the center of the inlet (Lorenzo-
Sanchez et al. 2006). This cove is characte-
rized, among others, by mangrove habitats, 
muddy, medium gray sediments, low parti-
culate organic matter (POM), however the 
area  closer to the coastline is characterized 
by intermediate to high seagrass biomass, 
dark gray sediments, high POM (Claro 
et al. 2001). The tidal range is very low  
(< 0.4 m), as reported to the Caribbean is-
lands (Claro et al. 2001). The coastline 
itself is covered mostly by mangrove (Red 
Mangrove, Rhizophora mangle), but we can 
also find sandy beaches and many channels 
connected to internal lagoons, becoming 
more complex in the San Pedro river area. 
Also mangrove keys can be found in the area 
near the coastline. In the area they are also 
located the Ecological Reserve “Los Indios”, 
the National Park “Punta Francés”, the 
Fauna Refuge “Ciénaga de Lanier”, and the 
Managed Resource Protected Area (MRPA) 
“Sur de la Isla de la Juventud”. Despite so-
me differences, these categories correspond 
to Wilderness Area (Ib), National Park 
(II), Habitat/Species Management Area 
(IV), Protected area with sustainable use 

of natural resources (VI) according to the 
International Union for Conservation of 
Nature (IUCN), respectively. 

Survey methodS

Due to the extension of the region and lo-
gistics availability, in this first approach to 
the diversity of fishes in the area, we fo-
cused on a network of 24 stations (Fig.1). 
The habitats were characterized by whi-
te sandy-muddy bottoms, organic content, 
seagrasses and mangrove. Surveys were 
conducted close to the mangrove roots, sea-
grass beds, sandy bottom and a temporary 
lagoon. The average depth of the stations 
sampled was 0.88 m, whose range was  
0.30 m to 3.50 m (except for shark stations).

Sampling was conducted from June to 
August in 2014, 2015 and 2016, using dif-
ferent methodologies. Three seine nets 
were used which varied in length. The 
largest net was 25 m and the medium net 
was 9 m, but the most used was a smaller  
6 m net. The nets hit a max height of 1.80 m 
across all of the 3 nets. Each net had a 
lead line attached along its base in order 
to keep it smoothly running along the sea-
bed and help to reduce the number of spe-
cies to escape under the net. The top of 
the nets had a line of floats to keep the 
net taut. A lineal transect was conduct-
ed by running parallel to the coast line or 
following the differing seabed. Transects 
were also performed through pivoting the 
net against the shoreline. The smaller 
net was more moveable so could be used 
to effectively move close to the coast line 
and change direction quicker depending 
on the habitat and seabed stability. The 
seine nets itself was a finer mesh ensuring  
(5 mm) that all the fishes that entered the 
net would not be able to escape through it.  
The net had attached to either end larger 
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sticks; these were used to help maneuver 
the net more effectively.

A 100 m length gill net (1 m height,  
140 mm mesh) was also used; soaking time 
was 2 hours with 30 minutes checking in-
tervals to reduce the risk of damaging the 
fish. The net was set up through attaching 
one end to the mangroves or along a solid 
object. Other sampling method used was 
the drum lines with a soaking time raged 
between 3 to 12 hours always during sun-
set or overnight. This gear was specially 

used for sampling shark or other big pred-
ators. The gear consist in an anchor (heavy 
weight) attached to a rope as long as the 
depth site. At the end of this rope there are 
a buoy and a 10 m of polyurethane rope 
with other buoy at the end. The gangions 
are 1.5 m length the fishing depth to avoid 
killing animals that breathe air in the sur-
face (i.e.: turtles, manatees, dolphins) until 
you check the gear to release them. They 
are attached to the weight with a swivel 
and a shackle to allow the shark to swim 

Fig. 1. Map showing the study area in La Siguanea inlet, the fishes survey sites ( ) and the sharks survey sites ( ). 
(ER) Ecological Reserve “Los Indios”, (NP) National Park “Punta Francés”, (FR) Fauna Refuge “Ciénaga de Lanier”, 
(MRPA) Managed Resource Protected Area “Sur de la Isla de la Juventud” and (ASRUP) Area under Special Regime of 
Use and Protection.
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around (in circle) and stay alive until you 
check the line. Circular and ecological 
hooks (one per gear) are used to avoid chok-
ing and die, increasing the survival of the 
animal. Two additional non-fishery depen-
dent sampling methods were used, random 
swing visual (Jones and Thompson 1978) 
and underwater video methods (Mallet 
and Pelletier 2014).

Although most of the samples were con-
ducted during daylight 
hours (7:00 h to 19:00 
h), also nocturnal sam-
pling were performed. 
The identification of the 
organisms was carried 
out in situ and samples 
were collected only in 
case of doubt for further 
analysis. All the organ-
isms were classified to 
the lowest possible tax-
onomic level (species or 
genus). The classifica-
tion of fishes was done 
according to the crite-
ria of Guitart (1985), 
Bölke and Chaplin 
(1993), Richards (2005), 
Human and Deloach 
(2008) and Froese 
and Pauly (2015). This 
checklist is arranged 
evolutionarily at the or-
dinal and familial levels 
following Nelson (2006). 
Valid species names and 
genera are arranged in 
alphabetical order. 

RESULTS
A total of 122 fish spe-
cies were recorded. 

These were distributed in 18 orders, 53 
families and 86 genera (Table 1). Of the 
122 species found 7 belong to the class 
Chondrichthyes (subclass Elasmobranchii), 
while the remaining 115 belong to the 
Actinopterygii class. The most diverse fa-
milies were Haemulidae with eight species, 
Lutjanidae, Scaridae and Carangidae with 
seven, and Monacanthidae and Gerreidae 
with six (Fig. 2).

Fig. 2. Number of species of marine fishes by family recorded in La Siguanea 
inlet, Cuba from 2014 to 2016.
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al. 2012a; Navarro-Martínez and Angulo-
Valdés 2015), the high variability in sam-
pling methods (Miloslavich et al. 2010), 
the complexity of the substrate (Hixon and 
Beets 1993; Claro et al. 2001; González-
Sansón et al. 2009; Toller et al. 2010) spe-
cially because we are including habitats 
that belong to coral reefs or by the different 
actual levels of protection having the area 
(Miloslavich et al. 2010; Pina-Amargós et 
al. 2014; Navarro-Martínez and Angulo-
Valdés 2015). Although, in La Siguanea 
inlet converge some areas under differ-
ent protection levels (Fig. 1), the inlet as 
a whole is not under protection. However, 
the number of species found in this study 
is similar to those found in other areas un-
der protection and with a greater complexi-
ty of the substrate (presence of reefs) as the 
case of Marine National Park Desembarco 
del Granma (Hernández-Fernández and 
Salvat-Torres 2014)  and Marine National 
Park Punta Francés (Navarro-Martínez 
2015). This could be caused by low or no ef-
fectiveness of protected areas in the protec-
tion of reef fishes, allowing illegal fishing 
(Navarro-Martínez 2015).

Previous studies on the diversity of fish-
es in the Gulf of Batabanó, reported lower 
values of diversity in most cases, for exam-
ple in the mangroves of the Archipelago 
of Los Canarreos [82 spp.] and Punta del 
Este [62 spp.] (Claro et al. 2001), and in 
the northern keys in the Gulf [38 spp.] 
(Semidey et al. 2013). Nevertheless, it has 
been reported values of 98 spp. in the sea-
grass beds of the Gulf and up to 136 spp. for 
slope reef habitats in Los Canarreos (Claro 
et al. 2001). The best represented families 
of fishes coincide partially with previous 
studies (González-Sansón et al. 1997; Pina-
Amargós et al. 2012a, b; Navarro-Martínez 
2015), although the order of these may vary. 

DISCUSSION
According to the list published in this work, 
in La Siguanea inlet it is represented 11 % 
of Cuban fishes and the 15 % of coastal ma-
rine fishes reported for Cuba, according to 
Claro and Robertson (2010). It was found 
12 % of ray species, 7 % of shark species 
and 11 % of bony fishes reported for Cuba 
(Claro and Robertson 2010). Among the 
species found in this work, it was relevant 
the occurrence in La Siguanea inlet of fis-
hes listed in the IUCN Red List due to their 
threatened status (IUCN, 2015). It was 
the case of species: Endangered (Sphyrna 
mokarran), Vulnerable (Hippocampus erec-
tus, Lutjanus analis, Megalops atlanticus) 
and Near Threatened (Aetobatus narina-
ri, Albula vulpes, Negaprion brevirostris). 
These elements highlight the importance 
of the protection and the studies in the ha-
bitats of the area.

The diversity of taxa found in this study 
was higher than the reported for other ar-
eas of the northwest (González-Sansón et 
al. 1997 [92 spp.]; Aguilar et al. 2000 [84 
spp.]; Cobián et al. 2013 [53 spp.]), north-
east (Claro and García-Arteaga 1993 [87 
spp. for mangroves]) and southeast of Cuba 
(Hernández-Fernández et al. 2013 [38 spp.]; 
Hernández-Fernández and Salvat-Torres 
2014 [56 spp; 97 spp.]) and southwest of 
Cuba (Navarro-Martínez 2015 [105 spp.]). 
However, other studies reported higher 
values of diversity in other areas in the 
southern shelf of the country, such as the 
Marine National Park Guanahacabibes 
(Cobián et al. 2011 [201 spp.]); the Gulf of 
Ana María (Pina-Amargós et al. 2012a [170 
spp.]) and Marine National Park Jardines 
de la Reina (Pina-Amargós et al. 2012b 
[283 spp.]). Differences in diversity can be 
caused by several factors, among others, 
by the sampling effort (Pina-Amargós et 



40Marine fishes of La siguanea

Rodríguez-Viera • Navarro-Martínez • Evans • Ruiz-Abierno • García-Galano • Angulo-Valdés

REVISTA INVESTIGACIONES MARINAS
 RNPS: 2096 • ISSN: 1991-6086• VOL. 37 • No. 2 • JULIO-DICIEMBRE • 2017 • pp. 29-45

However, it draws attention to the absence 
of the family Serranidae (represented by 
only one species). Contrary this family is 
one of the best represented in the Marine 
National Park Punta Francés (Navarro-
Martínez 2015) despite its proximity to La 
Siguanea inlet. A possible cause of this ab-
sence could be due to overfishing of these 
large animals (Navarro-Martínez 2015). 
On the other hand, the studies on the pos-
sible use of mangroves as nursery grounds 
for Serranidae family are inconclusive 
(Pina-Amargós et al. 2012 b).

During the surveys conducted in La 
Siguanea inlet a high proportion of juve-
nile fishes was found, which suggests that 
this is a nursing site that could be play-
ing an important role for fish stocks in the 
area, including the Marine National Park 
Punta Francés. The potential connectiv-
ity between La Siguanea inlet and the 
Marine National Park Punta Francés, an 
area with importance for tourism and con-
servation of species (Angulo-Valdés 2005), 
highlight the importance of the study area. 
It is know the connectivity through ontog-
eny between habitats near to shore, essen-
tially mangrove and coral reefs (Jones et 
al. 2010). Even, the composition of reef fish 
assemblages can change depending of the 
presence or not of habitats like mangrove 
that can be associated (González-Sansón et 
al. 2009; Toller et al. 2010).

Interestingly, in all surveys conducted 
close to the mangrove roots and seagrass 
beds, it was only observed lionfish on a sin-
gle occasion. Although, these animals are 
observed in artificial shelters used in the 
lobster fishery, located in some areas in the 
inlet. It is known that over recent years the 
Indo-Pacific lionfish Pterois volitans and 
Pterois miles have rapidly and success-
fully invaded the Western Atlantic from 

the northeast coast of the United States 
to the Caribbean coasts of Colombia and 
Venezuela, including the Caribbean islands 
(Schofield 2010) and Bahamas (Pimiento et 
al. 2013). In Cuba, the presence of lionfish 
is documented (e.g. Chevalier et al. 2014), 
and indeed the abundance of these species 
on the reef of Punta Francés (very close 
to the area of this study) can be relatively 
high in some sites (observations made by 
the authors in the area). A possible expla-
nation for the low presence of these species 
in this study could be their ability to cam-
ouflage or due to their limited movement 
behavior across habitats (Pimiento et al. 
2013).

This research allows for the first time, 
an inventory of the fishes in La Siguanea 
inlet. That contributes to raise the knowl-
edge about the marine biodiversity in Cuba 
and also for the Caribbean, providing a 
baseline of fishes for the area. In this work 
we found a high diversity of fishes in La 
Siguanea inlet. Moreover, due to the compo-
sition of the fishes tends to change through 
habitats (Mazieres and Comley 2008; 
Toller et al. 2010), examining various hab-
itats near to the coast and using various 
survey methods, could provide a more com-
prehensive view on fish assemblages. The 
Siguanea inlet is a fairly large area, which 
has several important habitats in marine 
communities, such as mangroves, seagrass 
beds and even a complex of several inter-
nal lagoons, among others. Future studies 
that explore the composition and structure 
of fish stocks in the area are required; as 
well as studies on the possible connectivity 
between this area and the reefs in Punta 
Francés. Allowing a better understanding 
of ecological processes in the area, and in 
turn a better use and management of these 
natural resources.
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