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Abstract 
 
 Gobiesox cephalus is a species of freshwater clingfish found in the rivers of the 
Lesser Antillean island of Dominica. The purpose of this study is to describe macro 
habitat conditions of G. cephalus, and determine any preference in habitat. We 
hypothesize that clingfish will display a preference for crevices in which to hide. We also 
intend to qualitatively describe the ontogenetic coloration of individuals as well as cryptic 
coloration. Comparison of data from transects and specific collection points suggest that 
Gobiesox cephalus prefer deeper areas of these relatively shallow river sections. 
Individuals from the Belfast river were found at an average depth of 30.9 cm, while 
average water depth from the transects was only 16.9 cm. Individuals from the Castle-
Bruce river were found at an average depth of 16.4 cm, while the average water depth 
from transects was only 12.2 cm. Thus far, G. cephalus sighted from both rivers display 
no clear preference for crevices during daytime hours of collection. Ontogenetic 
coloration appears to aid smaller clingfish in blending with smaller, more gravel-like 
substrate, while larger individuals lose barring and appear mottled. As individuals of all 
sizes were sometimes well blended with their environment and sometimes not, and each 
individual displayed the ability to somewhat alter their color during transport to the 
Springfield Research Center, cryptic coloration and color change of G. cephalus merit 
further study. 
 
Introduction 
 

The family Gobiesocidae includes predominantly small-bodied, benthic marine 
fishes that are found worldwide in shallow areas of the Atlantic, Pacific, and Indian 
oceans (Briggs, 1955). They can also be found living in freshwater river systems (Briggs 
& Miller, 1960). Commonly referred to as clingfishes, members of the Gobiesocidae 
possess a powerful adhesive disc on the ventral body surface that enables adherence to 
surfaces with widely varying degrees of roughness (Wainwright et al., 2013). The 
majority of clingfishes are secretive, using their adhesive disk to attach to the underside 
of rocks, blades of seagrass, or even bodies of echinoderms (Briggs, 1955; Pires & 
Gibran, 2011; Hofrichter & Patzner, 1997). However, a few species are conspicuous and 
establish “cleaning stations” from which they offer ectoparasite cleaning services to 
larger fishes (Weitzman & Mercader, 2013). 

At present, 164 species of clingfishes are recognized and placed in 47 genera 
(Eschmeyer and Fong, 2011). With 30 valid species, the clingfish genus Gobiesox 
Lacepède is currently the largest genus of the Gobiesocidae and is restricted to the New 
World, including both the Pacific (USA [Alaska] to Chile) and Atlantic (USA [New 
Jersey] to Brazil) coasts of the Americas (Briggs, 1955). In addition to its size Gobiesox 



is noteworthy for containing both marine (22 spp.) and freshwater species (8 spp.), the 
latter representing the only freshwater members of the Gobiesocidae (Briggs, 1955; 
Briggs & Miller, 1960; Espinosa Pérez & Castro-Aguirre, 1996). The freshwater species 
of Gobiesox are restricted to tropical latitudes and inhabit fast flowing rivers and streams 
draining into the Pacific Ocean along the western coast of Central America (Mexico to 
Panama) and northern South America (Colombia and Ecuador), the Caribbean Sea along 
the eastern coast of Central America (from Honduras to Panama), the northern coast of 
South America (Colombia and Venezuela), and the islands of the Greater and Lesser 
Antilles (Briggs, 1955; Briggs & Miller, 1960; Bussing, 1998, Reis et al., 2003). 
Compared to their marine congeners, relatively little is known about the biology of 
freshwater clingfishes and is restricted solely to information on diet (Bussing, 1998; 
Forks et al., 2014) and geographic distribution (Briggs & Miller, 1960; Sánches-Gonzáles 
et al., 2010). Currently no information is available on the habitat preferences or behavior 
of the charismatic freshwater members of Gobiesox. 

In this study, we document the macro-habitat preferences of the Freshwater 
Clingfish Gobiesox cephalus inhabiting two rivers on the Lesser Antillean island of 
Dominica. We also document, for the first time, aspects of the behavior and live 
coloration of G. cephalus. We predicted a priori that this species of freshwater clingfish 
would display a preference for crevices in which to hide and that small juveniles would 
exhibit a more cryptic coloration than larger individuals. 
 
Methods 
 
Study site: We conducted our study of Gobiesox cephalus in the lower courses of two 
separate rivers, including the Belfast and Castle-Bruce rivers (Figure 1). The Belfast 
River is a west flowing river that meets the Caribbean Sea north of the town of Mauhaut, 
approximately midway along the west coast of the island. The Castle-Bruce River is an 
east flowing river that meets the Atlantic Ocean close to the town of Castle-Bruce, 
approximately midway along the east coast of the island. Our study site on each river 
consisted of a 15-meter long stretch which was on average less than 1 meter in depth and 
approximately 8 meters in width, with a heterogeneous substrate comprising gravel, 
cobble, and boulders. Each site was visited for approximately 5 hours over a period of 
two days during June 2015 (Belfast River on June 4th and 7th; Castle-Bruce River on June 
8th and 10th). 
 
Field Observations: We conducted timed searches for Gobiesox cephalus via snorkeling 
throughout the 15-meter study area on each river. Each of the six team members searched 
for individuals of G. cephalus simultaneously during a 20 minute period. During searches, 
each team member focused on a single 1 meter wide section (lane) across the width of the 
river channel and searched in an upstream direction. Upon discovery of a clingfish, the 
rest of the team members were alerted, and all searching was halted. First, a digital photo 
of the clingfish was taken in situ with a Nikon Coolpix AW130 digital camera. The 
orientation (facing downstream, upstream, or perpendicular to stream flow) and position 
(underneath or above) of the clingfish on the rock on which it was first sighted was 
recorded. Team members attempted to catch the clingfish with a dipnet for further study 
in the wet lab at Archbold Tropical Research Center. Upon capture, the depth of the rock 



on which the clingfish was first sighted was then recorded, as was the length, width, and 
color of the rock. Finally water was measured over the surface of the rock on which the 
clingfish was first sighted using a Geopacks MFP51 Flowmeter. This process was 
repeated for a period of 20 minutes, equating to 120 minutes of combined search time per 
site. 
 At the end of each search period we recorded water depth/velocity and rock 
size/color at one meter intervals across four separate transects (each located five meters 
apart) along the length each 15-meter study site. 
 Collected individuals of G. cephalus were transported in a bucket to the wet lab of 
the Archbold Tropical Research Center. Individuals were anesthetized with clove oil and 
fixed in 10% formalin. Prior to fixation in formalin, a small fin clip was taken from the 
right pectoral fin and stored in 95% absolute ethanol for future DNA analyses. Stomach 
contents of select individuals were also collected for separate studies. 
 
Results 
 
 Within the 15-meter study stretch on the Belfast River, the average water depth 
was 16.9 cm (range 0 to 33.02 cm), with an average velocity of 0.18 m/s (range 0.05 to 
0.445 m/s). The average rock size within this stretch was 26.5 x 17.5 cm (range 7.62 cm 
to 69 cm; Table 1). Within the 15 meter study stretch on the Castle-Bruce River, the 
average water depth was 12.2 cm (range 0 to 34 cm), with an average velocity of 0.229 
m/s (range 0.05 to 0.954 m/s). The average rock size within this stretch was 16.3 x 11.6 
cm (range 2 cm to 58 cm; Table 1). 
 Within the Belfast River site, we encountered 17 individuals of G, cephalus in 
association with larger rocks (average rock size 15 x 19,8 cm) at an average water depth 
of 30.9 cm and velocity of 172 m/s (Table 3). Within the Castle-Bruce River site, we 
encountered 33 individuals of G. cephalus in association with larger rocks (average rock 
size 20.4 x 15.1 cm) at an average water depth of 16.4 cm and velocity of 0.243 m/s 
(Table 3).  
 11 of the 17 clingfish encountered within the Belfast River site were initially 
observed to be facing downstream, 4 were observed to be facing upstream, 1 was 
observed to be perpendicular to the stream flow, and 1 orientation was unknown. (Table 
2). 17 of the 33 clingfish encountered within the Castle-Bruce River site were initially 
observed to be facing downstream, 9 were facing upstream, 6 were facing perpendicular 
to the stream flow, and 1 orientation was unknown. Though clingfish were commonly 
encountered within a crevice underneath the rock on which they were initially observed, 
there was no clear pattern in the position (hidden vs. exposed) of the clingfish at the point 
of initial observation at either site (Fig. 3). 
 Examination of digital photographs of specimens (captured at the point of initial 
observation) revealed 10 out of 15 and 21 out of 23 clingfish to be cryptically colored at 
the Belfast and Castle-Bruce River sites, respectively. Gobiesox cephalus also appears to 
exhibit ontogenetic differences in coloration with smaller individuals (less than 30mm in 
length), exhibiting pronounced white bars over the body surface (Fig. 5, 7) and larger 
individuals (over 30 mm in length) exhibiting a mottled coloration (Fig. 6). 
 
Discussion 



 The Freshwater Clingfish, Gobiesox cephalus, inhabits shallow rivers at low 
elevations on the island of Dominica. The substrate within the rivers includes a variety of 
rocks, from pebbles to small boulders.  The Belfast and Castle-Bruce River data suggest 
that G. cephalus prefers deeper than average parts of the river. The average flow of the 
Belfast River (0.18 m/s) is relatively similar to the average flow of specific individual 
specimen collection sites (0.172 m/s). Additionally, the average flow of the Castle-Bruce 
River (0.229 m/s) is relatively similar to the average flow of specific individual specimen 
sites (0.243 m/s). It is worth noting that due to the limitations of our equipment we 
recorded water velocity only from the upper surfaces of the rocks that we observed G. 
cephalus to be associated with regardless of the position (upper or lower rock surface) in 
which an individual was initially observed. As such, our water velocity recordings are 
unlikely to be an accurate reflection of the actual water velocities experienced by 
individuals of G. cephalus as they move throughout the substrate. 
 Contrary to our preliminary hypothesis, Gobiesox cephalus did not exhibit a 
strong preference for crevices. Individuals were found exposed (i.e., on the upper or 
lateral surfaces of rocks) as often as they were found in a concealed area (Fig. 3). Our 
data do suggest that individuals of G. cephalus most frequently orientate themselves on 
the surfaces of rocks in a downstream position (i.e., oriented in the opposite direction to 
the flow of the river) relative to an upstream position or perpendicular to river flow (Fig. 
2). This is in stark contrast to other benthic rheophilic fishes, which typically orientate in 
an upstream direction and utilize the downward force of the water flowing over the body 
surface to aid station holding an prevent dislodgment. The sophisticated suction disc of 
clingfishes may have allowed the freshwater clingfish to escape the constraints associated 
with rheophily.  
 A cryptic coloration (i.e., coloration to disguise or help make an organism less 
visible) possibly enables Gobiesox cephalus to remain concealed from predators, 
especially when they occupy a crevice (Fig. 4). We also documented ontogenetic 
differences in the color pattern of G. cephalus. Small juveniles (<30 mm in length) 
display an obvious barred pattern (Fig. 5, 7) while larger individuals (>30 mm in length) 
exhibit a more homogeneous mottled color pattern (Fig. 6). The barred pattern of the 
small individuals likely enables them to blend in with the substrate by imitating irregular 
patterns of light and the variable colors of pebbles (Fig. 7) and offers an example of 
disruptive coloration, with dark and light saddles of color mimicking the coloration and 
shadows of gravel and small cobbles along the river bottom (Whitely et al., 2009). 
Despite their remarkable ability to blend in with the substrate, some specimens of G. 
cephalus did not camouflage well with the surrounding substrate (Fig. 5). Another 
interesting quality we observed was physiological color change in individuals, although 
the trait has not been thoroughly studied for this particular species. Other species of 
clingfishes have been observed exhibiting coloration change induced by substrate and 
temperament (Hofrichter & Patzner, 1999). The substrate matching cryptic coloration and 
color changing abilities of G. cephalus warrant further investigation.  
 
Conclusion 
 
 This study described the general habitat in both the Belfast River and the Castle-
Bruce River survey sections. Comparison of this information with data from specific 



collection points suggest that Gobiesox cephalus prefer deeper areas of these relatively 
shallow river sections, and thus far display no clear preference for crevices during 
daytime hours of collection. A juvenile specific barred coloration appears to aid smaller 
clingfish in blending in with smaller, more gravel-like substrates, while larger individuals 
lose barring and appear mottled. As individuals of all sizes were sometimes well blended 
with their environment and sometimes not, and each individual displayed the ability to 
alter body color during transport to the Springfield Research Center, cryptic coloration 
and color change in G. cephalus merit further study. 
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Figure 1 

A. Map of Dominica showing the location of the two study sites, including: (1) the 
Belfast River and (2) the Castle-Bruce River. B. Photograph of the Belfast River study 

site. C. Photograph of the Castle-Bruce River study site. 
 

Table 1 
Average habitat conditions for two study sites. Measurements were taken at 5 meter 

transects along the 15 meter long survey sites. 
Average Habitat Conditions in River Sites 

  

Flow in 
Meters per 
Second Depth in Centimeters 

Rock Dimensions in 
Centimeters 

Belfast 0.18 16.93 26.55 17.52 
Castle Bruce 0.243 12.22 16.26 11.56 



 
 

 
Figure 2 

Clingfish orientation in situ. At both sites, clingfish tended to face downstream. 
 

 
Figure 3 

Clingfish concealment in situ. At both sites, clingfish displayed no preference. 
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Table 2 
Cryptic coloration of specimens derived from photographs taken in the field 

Specimen Location Cryptic?  
1 Belfast  No 
2 Belfast  Yes  
3 Belfast  Yes 
4 Belfast  Yes 
5 Belfast  Yes 
6 Belfast  Yes 
7 Belfast  Yes 
8 Belfast  No 
9 Belfast  No 

10 Belfast  No 
11 Belfast  Yes 
12 Belfast  Yes 
13 Belfast  Yes 
14 Belfast  No 
15 Belfast  Yes 

10/15 
Cryptic     

   1 Castle Bruce  Yes 
2 Castle Bruce  Yes 
3 Castle Bruce  Yes 
4 Castle Bruce  Yes 
5 Castle Bruce  Yes 
6 Castle Bruce  No 
7 Castle Bruce  Yes 
8 Castle Bruce  No 
9 Castle Bruce  Yes 

10 Castle Bruce  Yes 
11 Castle Bruce  Yes 
12 Castle Bruce  Yes 
13 Castle Bruce  Yes 
14 Castle Bruce  Yes 
15 Castle Bruce  Yes 
16 Castle Bruce  Yes 
17 Castle Bruce  Yes 
18 Castle Bruce  Yes 
19 Castle Bruce  Yes 
20 Castle Bruce  Yes 
21 Castle Bruce  Yes 
22 Castle Bruce  Yes 
23 Castle Bruce  Yes 

21/23 
Cryptic     

 



 
 

 
Figure 4 

Specimen 6 from the Belfast River exhibits cryptic coloration. 
 

 
Figure 5 



Specimen 1 from the Belfast River exhibits barred juvenile pattern. 
 

 
Figure 6 

Specimen 8 from the Belfast River exhibits mottled pattern. 
 

 
Figure 7 



Specimen 7 from the Belfast River exhibits barred juvenile pattern.  
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