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Abstract. We report the first peer-reviewed record of Lebiasina boruca (Bussing, 1967) (Characiformes, Lebiasini-
dae) from Panama. Specimens were collected in lowland streams of the Escarrea and Chico river basins, Chiriqui
Province, on the Pacific slope in western Panama. This record extends the known distribution of the species south-
eastward from southern Costa Rica and fills a distributional gap within the Chiriqui ichthyological province. The
finding improves our current knowledge on the biogeography of Central American freshwater fishes and highlights
the importance of surveys in relatively poorly studied transhoundary drainages.
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Introduction

The family Lebiasinidae (order Characiformes) currently includes 75 valid species distributed primarily
in South America, with a smaller number occurring in Central America (Weitzman and Weitzman 2003;
Fricke et al. 2026). Within this lineage, the subfamily Lebiasininae, currently represented by 27 valid
species (Fricke et al. 2026), is characterised by its ecological affinity for headwaters and fast-flowing
lotic environments, although certain species exhibit considerable plastic traits that allow them to col-
onise lowland streams and secondary tributaries (Weitzman and Weitzman 2003; Netto-Ferreira et
al. 2011). Species of Lebiasina Cuvier & Valenciennes, 1847 in Central America show a discontinuous
distribution, occurring in isolated drainages along the isthmus. This spatial isolation reflects historical
processes of tectonic isolation, landscape evolution, and inter-drainage river captures (Weitzman and
Weitzman 2003; Smith and Bermingham 2005).
In Panama, the family Lebiasinidae has historically been represented by only two species of Lebi-
asina: L. panamensis (Gill, 1877) and L. festae (Boulenger, 1899). Both species have been documented
OPEN aACCESS from several drainages in eastern and central Panama, with records extending westward to the Capira
region on the Pacific slope (Loftin 1965; Gonzalez-Gutiérrez 2021; Garcés and Garcia 2007, 2023). Avail-
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West of this perceived distributional gap, on the Pacific slope of Costa Rica, Bussing (1967) origi-
Copyright © The authors. nally described Piabucina boruca, subsequently assigned to the genus Lebiasina based on modern tax-
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the Tusubres river basin (Angulo et al. 2015), the Grande de Térraba basin (Rojas and Rodriguez 2008),
and the transhoundary Coto river basin (Angulo et al. 2020). Given the proximity and environmen-
tal similarity of Pacific-slope drainages in southern Costa Rica and western Panama, the absence of
records of L. boruca from Panama was unexpected. The Pacific-slope drainages of southern Costa Rica
and western Panama belong to the Chiriqui ichthyological province, a region characterized by strong
faunal affinities and a shared geological history (Smith and Bermingham 2005). No ecological barrier
is known that would explain this distribution pattern.

Here, we report the first confirmed record of L. boruca from Panama, based on voucher material
and photographic records obtained from the Escarrea and Chico river basins in Chiriqui Province. This
record extends the known distribution of the species into western Panama and confirms its occurrence
within the Panamanian portion of the Chiriqui ichthyological province. The finding also highlights the
value of additional ichthyological surveys in small and poorly sampled drainages of western Panama.

Study area

The study area is in the westernmost region of the Republic of Panama, within Chiriqui Province, on
the Pacific slope (Figure 1). Biogeographically, this region belongs to the Chiriqui ichthyological prov-
ince (Smith and Bermingham 2005), an ecoregion characterised by high freshwater fish endemism
and strong faunal affinities with the Pacific slope of Costa Rica. Field surveys and observations were
carried out in lowland tributaries of two major hydrological networks: the Escarrea river basin [basin
no. 104, sensu IMHPA (2021)] and the Chico river basin (including the Piedra river drainage) [basin no.
106, sensu IMHPA (2021)]. These river systems originate in the southern foothills of the Cordillera de
Talamanca and flow southward across coastal alluvial plains before draining into the Gulf of Chiriqui
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Figure 1. Updated geographic distribution map of Lebiasina boruca in Lower Mesoamerica, showing historical records derived from museum collections and GBIF data (green cir-
cles), and the new occurrence localities in the Escarrea and Chico river basins, Chiriqui Province, western Panama (orange circles).
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in the Pacific Ocean. Within this region, the terrain is predominantly lowland, characterised by gentle
slopes and floodplains associated with extensive regional development.

According to the Képpen climate classification (Képpen 1931), the climate of the area is a tropical
monsoon, characterised by consistently high temperatures and strong seasonality in precipitation
(Koppen 1931; Marshall 2007). This pronounced rainy season heavily modulates local stream dis-
charge and drives seasonal connectivity among aquatic habitats. The specific sampling and obser-
vation sites are situated within small, shallow, low-order streams at low elevations. These habitats
typically feature slow-to-moderate water velocity, a substrate complex predominantly composed of
gravel, sand, and accumulated leaf litter, and varying degrees of secondary riparian vegetation cano-
py that provides partial shading.

The landscape surrounding these aquatic systems has been heavily modified by human activity.
Land use in the district of Alanje is dominated by intensive agriculture and cattle ranching, with major
crops including rice, sugarcane, watermelon, and other seasonal products; this widespread cultiva-
tion has led to the extensive modification of natural vegetation and native riparian zones (Jaén et al.
2016). As a direct result of these intensive agricultural practices, the area is recognised as one of the
regions with the highest levels of nitrogen fertilizer application in Panama, which significantly influ-
ences soil and freshwater nutrient dynamics (Morales-Saldafia et al. 2026). Notably, no portion of the
study area lies within a legally protected area.

Methods

Sampling and field procedures. Fieldwork was conducted in March 2021 and April 2025, during
daylight hours using a targeted, active-search approach focused on habitats where lebiasinids are
commonly found. Sampling effort was systematically focused on specific microhabitats known to be
preferred by lebiasinid fishes, including shallow littoral stream margins, slow-flowing backwaters,
seasonal marginal pools, and microhabitats characterised by dense submerged vegetation and accu-
mulated leaf litter (Bussing 1967; Angulo et al. 2020). Conversely, deep main river channels were
intentionally excluded from the sampling design. Fish specimens were captured along shallow chan-
nels and stream banks using a small cast net (10 mm mesh size) and fine-mesh hand nets. All capture
sites were immediately georeferenced using a handheld GPS unit set to the WGS84 datum. Because
the primary objective of this study was strictly to confirm the geographic occurrence of the target
species rather than to evaluate community composition, ecological structure, or relative abundance,
most captured individuals were released alive at their exact collection points after field identification.

Voucher material and documentation. Captured individuals were placed in field containers, exam-
ined live, and digitally photographed in high resolution to document diagnostic in-life colouration and
pigmentation patterns. To provide formal physical evidence of the record in the Escarrea river basin,
one representative specimen was selected as a physical voucher, euthanised following standard ethi-
cal guidelines for ichthyological research (Jenkins et al. 2014), and preserved directly in 70% ethanol.
This voucher specimen was formally curated and deposited in the fish collection of the Museo de
Biologia Marina y Limnologia “Luis Howell Rivero” at the Universidad de Panaméa (MBML), Panama
City, Panama, under the catalogue number MBML 2144.

Its presence in the Chico river basin was documented through a photographic record showing the
species’ diagnostic coloration pattern.

Morphometrics and comparative material examined. Counts and measurements followed Fink
and Weitzman (1974) and Menezes and Weitzman (1990). All morphometric measurements were
taken point-to-point on the left side of the specimens whenever possible, using dial callipers with a
precision of 0.1 mm. Standard length (SL) is presented in millimetres (mm), whereas all other meas-
urements are expressed as proportions of SL, except for subunits of the head, which are presented as
proportions of head length (HL).

In addition to the voucher material supporting the new country record, comparative museum
specimens from the fish collection of the Universidad de Costa Rica (UCR) were examined for taxo-
nomic verification and morphological comparison. This comparative material included 10 specimens
of L. boruca [UCR 114-6 (4 specimens), UCR 0108-9 (5 specimens), and UCR 3083-1 (1 specimen)] and
two specimens of L. panamensis (UCR 1547-1). The morphometric and meristic data compiled from
both the new records and the comparative material are summarised in Table 1.

Distribution mapping. An updated distribution map for L. boruca (Figure 1) was generated using
ArcGIS Pro software v. 3.6 (Esri 2026). The map was constructed by integrating the newly compiled
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Table 1. Morphometric and meristic data of the voucher specimen of Lebiasina boruca (MBML 2144) from Panama and comparative material of L. boruca and L. panamensis.

L. boruca L. panamensis
Morphometric and meristic data UCR0114-6, 0108-9, 3083-1 (n=10) UCR1547-1(n=2)
MBML 2144

Min. Max. Min. Max.
Standard length 52.20 56.46 124.66 59.02 64.20
Depth at dorsal-fin origin 26.81 2239 27.25 21.19 21.47
Snout to anal-fin origin 83.14 75.31 80.45 75.18 75.80
Snout to pelvic-fin origin 58.04 51.74 57.10 51.15 51.97
Snout to dorsal-fin origin 59.00 55.22 58.23 54.43 54.75
Dorsal-fin origin to caudal-fin base 46.16 42.88 46.83 4451 48.17
Dorsal-fin length 16.09 15.95 23.14 194 19.40
Dorsal-fin base 9.960 6.47 10.23 8.67 9.33
Adipose-fin to caudal peduncle 8.620 7.84 13.64 9.23 12.92
Caudal-peduncle length 11.49 12.25 15.49 12.00 17.09
Caudal-peduncle depth 13.02 10.79 14.52 8.70 10.63
Anal-fin length 15.13 16.83 2243 18.55 18.70
Anal-fin base 11 10.12 12.92 10.38 11.13
Pelvic- to anal-fin origin 2413 19.19 24.88 18.89 19.81
Pelvic-fin length 16.28 12.79 16.59 13.99 15.07
Pectoral to pelvic-fin origin 29.31 2333 29.55 24.06 26.68
Pectoral-fin length 17.81 15.61 19.59 15.9 15.94
Snout to pectoral-fin origin 24.52 22.03 25.77 24.08 24.46
Bony head length 26.81 24.56 27.27 25.61 26.02
Head width 59.28 57.87 66.19 49.66 53.91
Horizontal eye diameter 26.42 17.51 26.55 25.55 25.66
Distance snout tip to eye 22.85 19.44 26.89 25.55 25.72
Interorbital distance 43,57 36.65 44.29 31.87 35.48
Lower jaw length 19.28 19.35 26.56 22.8 25.26
Upper jaw length 14.28 14.05 19.37 17.05 19.11
Gill rakers on first gill arch 27 26 29 22 25
Dorsal-fin rays i, 8 i, 8 i, 8 i, 7 ii, 8
Pectoral-fin rays i,13 i,13 i,14 i,12 i,12
Pelvic-fin rays i,7 i,7 i,7 i,7 i,7
Anal-fin rays iii, 8 iii, 8 iii, 9 iii, 9 iii, 9
Caudal-fin procurrent rays i,17,i i,17,i i,17,i i,17,i i,17,i
Lateral line scales 28 28 30 28 30
Predorsal scales 13 12 14 13 13
Longitudinal rows of scales between dorsal and pelvic fins 7 7 7 7 7
Circumpeduncular scales 13 13 13 13 13

georeferenced field data from this study with historical occurrence records across Lower Mesoamer-
ica. Historical distribution data were gathered from georeferenced ichthyological material deposited
in the UCR fish collection and supplemented with verified digital records retrieved from the Global
Biodiversity Information Facility repository (GBIF 2026). Spatial visualisation, geoprocessing, and final
map rendering were performed using ArcGIS.

Results

Lebiasina boruca (Bussing, 1967)
Figure 2

New records. PANAMA — CHIRIQUS ¢ Chico river basin, Guasimo stream; 08°18'48.52”N, 082°34'46.02"W;
4 m a.s.l.; 20 Mar. 2027; Fraiz-Toma, A.E. obs.; cast net (10 mm mesh); 1 spec. * Escarrea river basin,
Palmilla stream; 08°20'56.30”N, 082°37'39.76"W; 10 m a.s.l.; 12 Apr. 2025; Fraiz-Toma, A.E., Brenes, R.
leg.; cast net (10 mm mesh); 1 spec., 52.2 mm SL, MBML 2144.

Identification. The Panamanian specimens possess an elongated and robust body, characteristically
subcylindrical anteriorly from the snout to the dorsal-fin origin and progressively compressed toward
the caudal peduncle. The dorsal profile is slightly convex from the snout tip to the occipital region,
nearly straight or weakly arched from the nape to the insertion of the dorsal fin, and gently sloping
along the dorsal-fin base toward the caudal peduncle. The ventral profile is moderately convex from
the lower jaw to the insertion of the pelvic fins, and relatively straight or flattened from that point to
the anal-fin origin. The head is wide, robust, and moderately depressed. In the dorsal view, the snout
is short and rounded. The mouth is terminal and slightly oblique. The maxilla is short, posteriorly
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Figure 2. Lebiasina boruca. A. Lateral view in-life of the voucher specimen MBML 2144 (52.2 mm SL) from Alanje District, Chiriqui Province, Panama. B. Lateral view of the same
voucher specimen, alcohol-preserved. C, D. Lateral view in-life of the specimen from the Chico river basin, Chiriqui Province, Panama. Scale bars: 2 cm.

extending to just reach the vertical line through the anterior margin of the orbit. The eyes are moder-
ate in size and positioned dorsolateral on the anterior half of the head. The interorbital space is wide
and slightly convex.

The dorsal-fin origin is situated on the posterior half of the body and located distinctly behind the
vertical line through the pelvic-fin insertion; its distal margin is rounded. The pectoral fins are short,
rounded, and inserted low (ventrolaterally) on the body. The pelvic fins are relatively small, and their
tips do not reach the anal-fin origin. The anal-fin origin is positioned far back on the caudal region of
the body. The adipose fin is small but well developed, dorsally positioned over the posterior branched
rays of the anal fin. The caudal fin is slightly emarginated, with conspicuously rounded upper and
lower lobes.

In life (Figure 2A, C, D), the ground colour of the body is silvery, with a dark-brown dorsal median
surface and abruptly paler sides. The pelvic and anal fins are bright red, whereas the adipose fin
is yellow, and the dorsal and caudal fins are pale-dusky orange. In alcohol-preserved material, the
ground colour of the body changes to a light brown, with the dorsal median surface remaining dark
brown and the sides becoming abruptly paler. Three distinctive longitudinal rows of bright orange-to-
red spots are present on the scales along the flanks, forming a characteristic dotted pattern. In alco-
hol-preserved material, these reddish-orange markings completely fade. No dark mid-lateral stripe or
markings of any kind are present at the caudal-fin base. The median fins are uniformly dusky, with the
distal border of the anal fin being slightly darker than the rest of the fin.
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Remarks. The Panamanian specimens were identified as L. boruca based on a combination of diag-
nostic morphometric, meristic (Table 1), and/or colour pattern characters (Figure 2A, C, D) that align
completely with the original description by Bussing (1967) and subsequent taxonomic revisions/
descriptions (e.g. Angulo et al. 2020). Lebiasina boruca can be clearly distinguished from its regional
congener, L. panamensis, by its significantly higher count of gill rakers on the first arch (26-29, includ-
ing 27 in MBML 2144, vs. 22-25 in L. panamensis). Morphologically, L. boruca exhibits a greater distance
from the snout to the pelvic-fin origin (51.74-58.04% SL vs. 51.15-51.97% SL in L. panamensis) and a
distinctly wider head in mature specimens (head width 57.87-66.19% HL vs. 49.66-53.91% HL in L.
panamensis).

Furthermore, colour patterns provide an unambiguous diagnosis to differentiate L. boruca from
Central American congeners. This species is readily distinguished by the complete absence of a
well-defined dark lateral band along the body axis (which is either entirely absent or represented
only by two indistinct, pale longitudinal bands) and of dark spots or pigmentation at the caudal-fin
base at all stages of development. In contrast, both L. panamensis and L. festae possess a prominent,
well-defined dark mid-lateral stripe running continuously along the body and distinctive dark pigmen-
tation or a conspicuous spot at the caudal-fin base, which is particularly well developed in juvenile
individuals. An updated identification key to the Panamanian species of Lebiasina, based on Meek and
Hildebrand (1916), is presented below.

Dichotomous key to the identification of the Central American (Costa Rica and Panama)
species of Lebiasina

1a. Dark lateral band absent or represented only by two indistinct pale longitudinal bands; markings
absent from the caudal-fin base at all ages; adults with a high total gill raker count on the first
arch (26-29); greater predorsal distance (55.0-60.7% of SL) .................... L. boruca
1b. Well-defined dark lateral band present along the body; caudal-fin base usually with a dark spot or
pigmentation (especially in juveniles); adults with a lower total gill raker count on the first arch
(21-25); shorter predorsal distance (usually <56% 0f SL) ..........covviiiiiniienne... 2

2a. Distinct dark humeral spot separate (unconnected) from the lateral band; lateral band located
primarily below the midline of the side; caudal spot usually absent or inconspicuous; maxillary
reaching slightly past the anterior margin of the eye; dorsal-fin origin midway between the
posterior margin of the opercle and the origin of the adipose fin ................. L. festae
2b. Humeral spot usually integrated with or connected to the beginning of the lateral band; lateral
band extending along the midline of the body; conspicuous triangular spot present at the cau-
dal-fin base; maxillary reaching the middle of the eye; dorsal-fin origin midway between the
posterior margin of the preopercle and the origin of the adipose fin ......... L. panamensis

Discussion

The discovery of L. boruca in the Escarrea and Chico river basins represents the first formal record of
this species for the Republic of Panama, extending its known geographic range approximately 48-55
km southeastward from the nearest verified localities in the transboundary Coto River basin in south-
ern Costa Rica (Angulo et al. 2020). Prior to this study, L. boruca was considered a regional endemic
restricted entirely to the Pacific slope of Costa Rica, spanning from the Tusubres river basin in the
northwest to the Coto river drainage near the international border (Bussing 1967; Angulo et al. 2015,
2020; Angulo 2021). By documenting its occurrence within the administrative boundaries of Chiriqui
Province, Panama, this study eliminates a long-standing distributional gap for the subfamily Lebiasin-
inae along the coastal lowlands of Lower Mesoamerica.

The historical absence of L. boruca from previous extensive ichthyological inventories in Chiriqui
Province (e.g. Goodyear et al. 1976; Bricefio and Martinez 1986; Goodyear and Montenegro 1987;
Garcés 2016) may be partly attributed to methodological and spatial sampling biases. Nevertheless,
Netto-Ferreira (2010) reported four specimens from Panama as examined material: ANSP 151023
(77.9-92.7 mm SL), collected from a stream 29 km south of the Inter-American Highway along the
Canoas-Puerto Armuelles Road, Chiriqui Province (08°19°09.6”N, 082°49'34.0"W), on 28 January 1983
by D. Fromm and D. Weber. Netto-Ferreira (2010) also included northwestern Panama within the dis-
tribution of L. boruca. However, this record appeared only in an unpublished doctoral thesis and had
not been formally discussed in the peer-reviewed literature. The historical ANSP material, together
with the records reported herein and the species’ occurrence in neighbouring southern Costa Rica,
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supports the interpretation of L. boruca as a native but previously under-documented component of
Panama's freshwater ichthyofauna, rather than as an introduced species. Because MBML 2144 was
preserved directly in ethanol, it may also be suitable for future molecular analyses to further evaluate
its taxonomic identification. Nevertheless, the limited number of records does not allow us to deter-
mine whether the species is broadly established, naturally rare, or locally threatened in Panama. Addi-
tional targeted surveys are therefore needed to assess its distribution, abundance, population status,
and potential threats. Past ichthyological efforts in western Panama heavily prioritised the main chan-
nels of major river systems, which are characterised by deeper waters, higher water velocities, and
open substrates. However, lebiasinids are highly specialised, cryptic fishes that exhibit an ecological
preference for primary and secondary low-order streams, low-velocity littoral margins, shallow back-
waters, and seasonal marginal pools with dense accumulations of leaf litter and submerged ripar-
ian structures (Bussing 1967, 1987, 1998; Weitzman and Weitzman 2003; Gonzalez-Gutiérrez 2021).
Because these minor, peripheral aquatic habitats were consistently bypassed or under-sampled in
historical surveys, populations of L. boruca probably remained undetected. This suggests that some
low-order streams in western Panama remain insufficiently sampled.

The occurrence of the species in an agriculturally modified landscape also warrants further assess-
ment. Intensive agriculture, livestock ranching, riparian clearing, and agrochemical runoff may affect
freshwater habitats in western Chiriqui (Jaén et al. 2016; Morales-Saldafia et al. 2026). Because the
known localities are outside legally protected areas, targeted monitoring is needed to evaluate the
species’ distribution, habitat requirements, and conservation status in Panama.
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