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ABSTRACT: The highfin goby Gobionelus oceanicus is herein reported
for the first time in freshwaters of Costa Rica. One specimen was col-
lected in the lower Pacuare River basin, Atlantic slope, Costa Rica. This
new record brings the total number of Costa Rican native freshwater
fish species to 253.

Key words: Freshwater fish, Central America, Atlantic Slope, Pacuare
River, Gobies.

RESUMEN: Primer registro de gobio de aleta alta Gobionellus ocea-
nicus (Gobiiformes: Gobiidae) en agua dulce de Costa Rica. El gobio
de aleta alta Gobionelus oceanicus se informa aqui, por primera vez, en
aguas dulces de Costa Rica. Un espécimen fue recolectado en la cuen-
ca baja del rio Pacuare, vertiente atlantica, Costa Rica. Con este nuevo
registro, el niUmero total de especies nativas de peces de agua dulce
costarricenses llega a 253.

Palabras clave: Peces de agua dulce, Centro América, Vertiente del
Atlantico, Rio Pacuare, Gobidos.

Gobies (Gobiformes: Gobiidae) constitute one of the
largest families of marine fishes in the world. Currently,
they comprise about 1866 species grouped in more than
280 genera and five subfamilies (Eschmeyer, Fricke, & van
der Laan, 2017). Gobies are usually small fishes (less than
10cm) with elongated and robust bodies, and most spe-
cies are characterized by having fully fused disc-shaped
pelvic fins (Miller, Minckley, & Norris, 2009; Robertson &
Van Tassell, 2015). Gobies are native to subtropical and
tropical regions, inhabiting marine, brackish and fresh-
water ecosystems (Nelson, Grande, & Wilson, 2016).

The genus Gobionellus, comprising seven valid species,
is distributed in the eastern Pacific from northern Peru
to Baja California, Mexico, and in the western Atlantic
from southern Brazil to North Carolina, USA, as well as
the Gulf of Guinea in the eastern Atlantic (Pezold, 2004;
Robertson & Van Tassell, 2015). To date, only Gobionellus
microdon Gilbert, 1892 and Gobionellus oceanicus
Pallas, 1770 have been recorded in Costa Rican waters.

Gobionellus microdon, a species of marine origin that
also may occur in freshwaters (Angulo, Garita-Alvarado,
Bussing, & Lopez, 2013) has been recorded in the Pacific
slope, while G. oceanicus has been recorded only in ma-
rine ecosystems on the Atlantic slope (Robertson & Van
Tassell, 2015). In this contribution we document the first
occurrence of G. oceanicus in Costa Rican freshwaters.

Fieldwork was carried out in February 2016 in four lo-
calities on the main channel of the Pacuare River in the
province of Limén, Costa Rica on the Atlantic coast (Fig.
1). Sampling gear included cast-nets and seine-nets.
Water physicochemical variables were measured at each
sampled locality with Hanna HI 9194 and Hanna HI 9813-
5 multiparameters. Average width and the depth were
measured at each sampled locality using a Nikon Prostaff
3 rangefinder and tape measure. The types of vegetation
and substrate were characterized by direct observation.
Specimens captured were identified in the field follow-
ing Bussing (2002) and Robertson and Van Tassell (2015).
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Fig. 1. Sampling sites in the lower Pacuare River basin, Atlantic slope, Costa Rica, 2016.

Representative specimens were photographed, pre-
served and retained as vouchers. Remaining specimens
were released after identification. Specimens were fixed
in 10% formalin and preserved in 70% ethanol. Preserved
specimens were deposited in the fish collection of the
Museo de Zoologia of the Universidad de Costa Rica
(UCR).The identification of preserved specimens was cor-
roborated in the laboratory; counts and measurements
were carried out following Hubbs and Lagler (1970).

During fieldwork a single specimen of G. oceanicus
(UCR 3211-001, see below) was collected. The specimen
measured 139mm in standard length (SL, mm), 195mm
in total length (TL, mm) and weighted 42g. The speci-
men was collected on the main channel of the Pacuare
River (10°12'45" N; 83°18'6"” W) at an elevation of 10masl
and approximately 7km from the coast (Fig. 1). The col-
lection point was characterized by low water veloci-
ty with a depth of 3m and approximately 12m of river
width. Substrate was composed mainly of rocks, silt and
sand. Both ends of the river contained submerged veg-
etation, some emergent plants and typical species of ri-
parian forest. The water temperature was 27°C, pH was
7,8, dissolved oxygen was 3,0 (mg/L), conductivity was
233 (uS/cm) and salinity was 0,028ppt. Additional spe-
cies collected at this locality were: Agonostomus montico-
la (Bancroft, 1834), Astyanax nicaraguensis Eigenmann &
Ogle, 1907 (a primary freshwater fish species), Atherinella
hubbsi (Bussing, 1979), Caranx latus Agassiz, 1831, the
non-native Hypostomus aspidolepis (Gunther, 1867;

another primary freshwater fish species) and Mugil cure-
ma Valenciennes, 1836.

Identification of the specimen as G. oceanicus was
based on the diagnosis of the species and descriptions
made by Robertson and Van Tassell (2015). Diagnostic
and distinctive characters include: body elongated and
compressed, snout pointed and rounded; eyes large and
located on the top of head, teeth conical in both jaws,
dorsal-fin elements VI + |, 13, anal-fin elements |, 14; pec-
toral-fin elements 18; pelvic fins fused in a complete disc
with I, 5 elements; caudal fin long and pointed; body
completely scaled; nape scaled but rest of head scale
less; scales rough with 67 small scales in lateral series;
and lateral line absent. Additional meristic and some
morphometric measurements of the specimen are pro-
vided in Table 1. Coloration in gobies is also important
for identification. The general coloration pattern of the
live specimen (Fig. 2) included a light brown body colour,
darker at the top of the head and along the bases of the
dorsal fins, silvery ventrally, with several oblique thin
bars directed downwards and backwards; buccal region
yellow-green with blue dots (Fig. 3); cheeks silver-green
and a triangular silver patch on the gill cover and black
spot on the trunk (more conspicuous in preservation); a
dark spot at the base of the pectoral fin; and a dark spot
at the base of the caudal fin.

Generally, fish species of marine origin are usually
dominant in inland coastal environments, constituting
some of the most prominent components of freshwater
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Fig. 2. Gobionellus oceanicus (UCR 3211-001) collected in the Pacuare River, Atlantic slope, Costa Rica;
139mm SL; photograph of fish immersed in water.

TABLE 1
Morphometric data for Gobionellus oceanicus (UCR 3211-001)
collected in the Pacuare River, Atlantic slope, Costa Rica

Measurement mm %SL %HL
TL 195,0 - -
SL 139,0 - -
Body depth 23,5 16,9 -
Body width 19,2 13,8 -
Head length (HL) 28,0 20,2 -
Head width 18,0 13,0 64,4
Snout length 10,2 73 36,2
Maxillary length 10,2 74 36,5
Eye diameter 52 37 18,5
Interorbital width 37 2,7 13,3
Pre-dorsal length 39,2 28,2 -
Pre-pectoral length 29,4 21,2 -
Pre-pelvic length 28,9 20,8 -
Pre-anal length 73,1 52,6 -
Dorsal-fin | height 37,7 27,1 -
Dorsal-fin Il height 18,3 13,1 -
Pectoral-fin length 25,5 18,3 -
Pelvic-fin length 23,6 17,0 -
Anal-fin height 13,9 10,0 -
Caudal peduncle length 13,4 9,7 -
Caudal peduncle height 12,7 9,2 -
Caudal fin length 56,0 40,3 -

fish faunas of many Central American countries (Alvarez,
Matamoros, & Chicas, 2017; Greenfield & Thomerson,
1997; Matamoros, Schaefer, & Kreiser, 2009; McMahan et
al., 2013). Costa Rica is no exception to this pattern giv-
en that 63,3% of species listed in the country are of ma-
rine origin that can be found in freshwater ecosystems

Fig. 3. Detail of the head of G. oceanicus (UCR 3211-001), frontal
view, showing the coloration pattern of the buccal region.

(Angulo et al., 2013). In the most recent list of freshwater
fish species in Costa Rica (Angulo et al., 2013), G. oceani-
cus was not listed; therefore, the present record increas-
es to the number of native fish species in the freshwater
ecosystems of Costa Rica to 253.
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Reports of G. oceanicus in freshwater ecosystems are
relatively scarce (Matamoros et al., 2009; Patzner, Van
Tassell, Kovacic, & Kapoor, 2011), and the majority of re-
cords of this species are in brackish or marine ecosystems
(Bolzan, Andrades, Spach, & Hostim-Silva, 2018; Diaz-Ruiz,
Aguirre-Ledn, Mendoza-Sanchez, & Lara-Dominguez,
2018; Pezold, 2004; Robertson & Van Tassell, 2015). Some
authors suggest that G. oceanicus uses both marine and
brackish ecosystems in different stages throughout its
life cycle (de Andrade Tubino, Ribeiro, & Vianna, 2008;
Gomes, Campos, & Bonecker, 2014), however frequency
or abundance of G. oceanicus in freshwater systems is not
very clear. To date, it is well known that some gobies use
freshwater ecosystems for reproductive purposes (Keith
& Lord, 2011); however, there is not enough evidence
about this phenomenon in G. oceanicus, although it is
possible that this species colonizes freshwater ecosys-
tems in search of food or shelter.

At present there has been little information published
about the biology of G. oceanicus. Information exists re-
garding some aspects of preferred habitat structure in
areas where G. oceanicus occurs (Pezold, 2004; Robertson
& Van Tassell, 2015). There are additionally some studies
describing the behaviour of this species at early stages
of development (Gomes et al., 2014; Wyanski & Targett,
2000) and basic aspects of diet (de Medeiros, de Amorim
Xavier, & de Lucena Rosa, 2017). The present record of G.
oceanicus in Costa Rican freshwaters reaffirms the capac-
ity of this species to inhabit environments with low or no
salinity. Additional studies are necessary to better under-
stand the biological explanations for the occurrence of
this species in freshwater ecosystems. We hope that this
information will be the starting point for future research
on G. oceanicus, as well other peripheral species using
freshwater ecosystems, in Costa Rica and throughout
Central America.

ACKNOWLEDGMENTS

The authors thank the Costa Rican Sistema Nacional
de Areas de Conservacion (SINAC) for providing collec-
tion permits, and ACACED for sponsoring field trips and
contributing to logistics of sampling. We also thank Ana
Ramirez and Myrna Lopez, from the Universidad de Costa
Rica, for facilitating registration of specimens in the ich-
thyological collection of the Museo de Zoologia.

REFERENCES

Alvarez, F.S., Matamoros, W. A., & Chicas, F. A. (2017). The contri-
bution of environmental factors to fish assemblages in

the Rio Acahuapa, a small drainage in Central America.
Neotropical Ichthyology, 15(3), e170023.

Angulo, A., Garita-Alvarado, C. A., Bussing, W. A., & Lépez, M. I.
(2013). Annotated checklist of the freshwater fishes of
continental and insular Costa Rica: additions and no-
menclatural revisions. Check List, 9(5), 987-1019.

Bolzan, M. S., Andrades, R.,, Spach, H. L., & Hostim-Silva, M.
(2018). The influence of selected environmental para-
meters and habitat mosaics on fish assemblages in a
South American estuary. Journal of the Marine Biological
Association of the United Kingdom, 1-9.

Bussing, W. A. (2002). Peces de las aguas continentales de Costa
Rica. Costa Rica, San José: Universidad de Costa Rica.

de Andrade Tubino, M. F, Ribeiro, A. L. R., & Vianna, M. (2008).
Organizacédo espaco-temporal das ictiocenoses demer-
sais nos ecossistemas estuarinos brasileiros: uma sinte-
se. Oecologia Brasiliensis, 12(4), 5.

de Medeiros, A. P. M., de Amorim Xavier, J. H., & de Lucena
Rosa, I. M. (2017). Diet and trophic organization of the
fish assemblage from the Mamanguape River Estuary,
Brazil. Latin American Journal of Aquatic Research, 45(5),
879-890.

Diaz-Ruiz, S., Aguirre-Ledn, A., Mendoza-Sanchez, E., & Lara-
Dominguez, A. L. (2018). Environmental factors influen-
cing the ichthyofauna of the La Mancha lagoon, Ramsar
site, Gulf of Mexico. Revista de Biologia Tropical, 66(1),
246-265.

Eschmeyer, W., Fricke, R., & van der Laan, R. (2017). Catalog of
Fishes, version 2017.1. California, San Francisco: California
Academy of Sciences.

Gomes, E., Campos, P, & Bonecker, A. (2014). Occurrence of
Gobiidae larvae in a tropical Brazilian estuary, with par-
ticular emphasis on the use of size classes to categorize
species guilds. Journal of Fish Biology, 84(4), 996-1013.

Greenfield, D. W., & Thomerson, J. E. (1997). Fishes of the conti-
nental waters of Belize. Florida: University Press of Florida.

Hubbs, C. L., & Lagler, K. F. (1970). Fishes of the Great Lakes
Region. Ann Arbor: University of Michigan Press.

Keith, P, & Lord, C. (2011). Tropical freshwater gobies: amphi-
dromy as a life cycle. In R. Patzner, J. L. Van Tassell, M.
Kovacic, & B. Kapoor (Eds.), The biology of gobies. Enfield:
Science Publishers.

Matamoros, W. A., Schaefer, J. F.,, & Kreiser, B.R. (2009). Annotated
checklist of the freshwater fishes of continental and in-
sular Honduras. Zootaxa, 2307, 1-38.

McMahan, C. D., Matamoros, W. A,, Alvarez, F. S., Henriquez, W.
Y., Recinos, H. M., Chakrabarty, P, . .. Herrera, N. (2013).
Checklist of the inland fishes of El Salvador. Zootaxa,
3608(6), 440-456.

Miller, R. R., Minckley, W., & Norris, S. M. (2009). Peces dulceacui-
colas de México. México, D.F.: Comisiéon Nacional para el
Conocimiento y Uso de la Biodiversidad.

OPEN aACCESS Cuadernos de Investigacion UNED (ISSN digital: 1659-441X) Vol. 10(2): 000-000, Diciembre, 2018 407
BY



Nelson, J. S., Grande, T. C,, & Wilson, M. V. (2016). Fishes of the Robertson, D, & Van Tassell, J. (2015). Shorefishes of the
World. New Jersey: John Wiley & Sons. Greater Caribbean: online information system Version
1.0. Smithsonian Tropical Research Institute. Balboa,

Patzner, R., Van Tassell, J. L., Kovacic, M., & Kapoor, B. (2011). The Panama.
biology of gobies. Enfield: Science Publishers. Wyanski, D. M., & Targett, T. E. (2000). Development of transfor-
Pezold, F. (2004). Redescriptions and synonymies of species mation 'af"ae andJL{venlles Of. Ctenogobius {)oleos.oma,
~ ) . Ctenogobius shufeldti, and Gobionellus oceanicus (Pisces:
of the ,.Amencfm—West. African  genus Gobmnellgs Gobiidae) from western North Atlantic estuaries, with
(Teleostei, Gobiidae) with a key to species. Copeia, notes on early life history. Bulletin of Marine Science,
2004(2), 281-297. 67(2), 709-728.

408 UNED Research Journal (ISSN digital: 1659-441X) Vol. 10(2): 000-000, Diciembre, 2018 open aACCESS
BY



