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Abstract. In 1973, a specimen of the deep-sea anglerfish Ceratias uranoscopus Murray, 1877 was collected
at a depth of 1000 m off the Pacific coast of Panama. This specimen represents (1) the first verified occur-
rence record of this species and genus in the Tropical Eastern Pacific Ocean and (2) an extension of about
7000 km east on this species’ previously known distribution. In this contribution, we provide and discuss
unpublished and comparative morphometric, meristic, and occurrence data, corroborating the identity of
the specimen and species and validating the new geographic range.
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INTRODUCTION

The bathypelagic fish family Ceratiidae comprises two genera and four valid species, i.e, the monotypic
Cryptopsaras Gill, 1883 plus three species of Ceratias Krgyer, 1845, and is widely distributed in all major
oceans of the world (Pietsch 1986, 2009; Rajeeshkumar et al. 2016). Members of the family shows marked
sexual dimorphism, with males resorting to obligatory sexual parasitism as adults and relegating many
aspects of the group’s taxonomy and systematics to females (Pietsch 1986, 2009; Mincarone et al. 2021).
Females of the Ceratiidae are diagnosed from other ceratioid taxa, sensu Pietsch (1986, 2009), by having (1)
relatively elongated and laterally compressed bodies, (2) the cleft of the mouth vertical to strongly oblique,
(3) the posterior end of the pterygiophore of the illicium emerging from the dorsal midline of the trunk, and
(4) two or three caruncles (i.e., modified dorsal-fin rays, each bearing a bioluminescent gland) on the dorsal
midline of the trunk just anterior to the origin of the soft-dorsal fin (Pietsch 1986; Mincarone et al. 2021).

The genus Ceratias can be diagnosed from Cryptopsaras by having (1) the illicium relatively long (vs.
illicium short, nearly completely enveloped by tissue of escal bulb), (2) two caruncles (vs. three), (3) nine
caudal fin rays (the lowermost reduced to a small remanent) (vs. eight caudal fin rays); and (4) by lacking a
spine on the anterodorsal margin of the subopercle (vs. present). Ceratias holboelli Krgyer, 1845, the type
species of the genus, shows a wide distribution that includes the North and Central Atlantic, the Northwest-
ern, Central and Northeastern Pacific and the Indian oceans (Pietsch 1986, 2009). On the other hand, all
known collections of Ceratias tentaculatus (Norman, 1930) are from the Southern Ocean, mostly between
approximately 35° and 68°S but with scattered records beyond this latitudinal range; C. tentaculatus is the
Ceratias species with the most limited distribution (Pietsch 1986). The last species, C. uranoscopus Murray,
1877, has a distribution quite similar to that of its congener C. holboelli; both are excluded from the Southern
Ocean where C. tentaculatus occurs (Pietsch 1986, 2009; Mincarone et al. 2021). As noted, despite the
apparent wide distribution of the genus, to date, there are no verified records of occurrence of its members
in the Tropical Eastern Pacific Ocean, sensu Robertson and Allen (2024).

The purpose of this work is to provide morphological evidence supporting the first record of occurrence
of C. uranoscopus, and the genus, in the Tropical Eastern Pacific Ocean. This record expands considerably
the previously known distribution of the species and helps to improve our knowledge about the biology of
the species, genus, and family in the region. On the other hand, aligned with several relatively recent works
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Figure 1. Specimen of Ceratias uranosco-
pus (Murray, 1877), 101 mm SL, deposited
at the fish collection of the Museo de
Zoologia of the Universidad de Costa Rica
(Catalog: UCR 3050-002). Inset showing
detail of the esca.

(e.g., Angulo 2014, Angulo et al. 2015, Robertson et al. 2017, Cruz-Acevedo et al. 2018, Sdnchez-Jiménez
et al. 2018, among others), this paper seeks to increase our knowledge about the ichthyological diver-
sity associated with deep environments in the Eastern Pacific Ocean, particularly in the Tropical region.
Contributions like this represent a first step to understand the current and historical distribution, ecology,
and evolution of such taxa and their respective environments, as well as the impact that various human
activities may have on species and ecosystems.

METHODS

The specimen was collected onboard the Allan Hancock foundation—Natural History Museum of Los Ange-
les county’s R/V Velero IV, which carried out various exploratory sampling in the region to characterize the
biological richness of the deep sea (between 200 m and about 2200 m). The specimen was caught in an
Isaacs-Kidd Midwater Trawl (IKMT) off the Pacific coast of Panama (05.24°N, 82.30°S) at a depth of about
1000 m. The specimen was fixed in 10% formol, preserved in ethanol 70%, and accessioned to the fish
collection of the Museo de Zoologfa of the Universidad de Costa Rica, in San José, Costa Rica, under the
following catalog number UCR 3050-002.

Specimen identification followed Murray (1877), Pietsch (1986), Rajeeshkumar et al. (2016), and
Mincarone et al. (2021). All measurements and counts were done on the left side following Pietsch (1986)
and Rajeeshkumar et al. (2016). Information on distribution, including only verified museographic records
(upon visual inspection of photographs of specimens available online as well as detailed descriptions), was
extracted from the scientific literature (i.e., Pietsch 1986, 2009; Rajeeshkumar et al. 2016; Mincarone et al.
2021) and the FishNet2 and GBIF databases.

RESULTS

Ceratias uranoscopus Murray 1877
Figures 1, 2; Table 1

New record. PANAMA — CHIRIQUI « about 350 km S off David; 05.24°N, 082.30°W; 1000 m depth;
18.V11973; R.E. Pieper leg.; UCR 3050-2 (Velero 19097), 19, 101 mm SL.

Identification. The overall morphology and shape of the examined specimen, including all morphometric
and meristic data (Table 1), are congruent with the descriptions by Murray (1877), Pietsch (1986), Rajeesh-
kumar et al. (2016), and Mincarone et al. (2021). Characters like an elongate, laterally compressed body; a
strongly oblique mouth; absence of vomerine teeth; presence of two caruncles on the back just anterior to
the origin of the soft-dorsal fin; illicium length approximately 16% of SL (14—29% in Pietsch 1986); and the
absence of escal appendages in our specimen unequivocally confirms the specimen as C. uranoscopus
(this feature distinguishes C. uranoscopus from the other two species of the genus: C. holboelli has a single
escal appendage, whereas C. tentaculatus has two escal appendages (Pietsch 1986).

DISCUSSION

Anglerfishes of the family Ceratiidae are poorly known (Pietsch 1986, 2009; Mincarone et al. 2021). Rela-
tively few studies have been conducted on this group, and most of them include only basic or very general
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Figure 2. Global records of ocurrence

of C. uranoscopus based on literature

(Pietsch 1986, 2009; Rajeeshkumar et
al. 2016; Mincarone et al. 2021) records

(blue hexagons) and museum records

retrieved from FishNet2 and GBIF (yellow

hexagons). The red star corresponds
to the new record discussed in this
contribution.
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Table 1. Morphometric and meristic data of the specimen UCR 3050—002 and comparison with previous published data.

Variable or characteristic

Murray 1877; original description Pietsch 1986 Rajeeshkumar et al. 2016 UCR 3050-002

Standard length (SL, mm)
lllicium length in % of SL
Vomerine teeth

Dorsal fin rays

Anal fin rays

Pectoral fin rays

Caudal fin rays (excluding remanents)

57 19.5-240.0 93 101
— 17 14.0-28.8 16.3
— Absent Absent Absent
3 3-5 4 4
4 4 4 4
10 — 16 10
8 8 8 8

aspects of taxonomy, distribution, comparative morphology (e.g., Murray 1877; Bertelsen 1951; Pietsch 1986,
2009; Fernandez-Ovies and Gonzalez 1996; Kharin 2006; Rajeeshkumar et al. 2016; Mincarone et al. 2021),
functional anatomy (e.g., Shimazaki and Nakaya 2004), and diet (e.g., Drazen and Sutton, 2017); other eco-
logical aspects are largely unknown. Moreover, despite the progress achieved with some of the aforemen-
tioned works, there are still doubts about the taxonomy and species composition within the group, mainly
when considering (1) the existence of widely distributed species instead of complexes of cryptic species
(Pietsch 1986, 2009) and (2) the paucity of molecular data and studies analyzing aspects such as population
structure, connectivity, and gene flow, among others. The first point is reinforced by the lack or difficulty of
finding anatomical characters with taxonomic significance (Bertelsen 1951; Pietsch 1986, 2009), while the
second point leads us to formulate some questions and hypotheses about the existence or non-existence
of genetic connectivity in widely spaced populations and in organisms of relatively limited mobility in adults.

Most studies on and collections of Ceratiidae, and specifically of Ceratias species, have been con-
ducted in the Atlantic Ocean, whereas the Indian and Pacific oceans still have several gaps in information,
mainly in habitat use and vertical and horizontal distributions (Kharin 2006; Rajeeshkumar et al. 2016; Min-
carone et al. 2021). To date, no scientific publications (e.g., Pietsch 1986, 2009; Kharin 2006; Rajeeshkumar
et al. 2016; Mincarone et al. 2021) have reported the occurrence of Ceratias in the Tropical Eastern Pacific
Ocean. In fact, the closest verified occurrence record of a specimen of Ceratias was provided by Pietsch
(1986) at 03.05°N, 145.00°W in the central Pacific Ocean. Data available in public databases (as consulted
in FishNet2 and GBIF) also do not include records of the genus in the Tropical Eastern Pacific Ocean. This
absence of records may be due to (1) the intrinsic rarity of these organisms, as inferred by the relatively
few specimens in museums and (2) by the difficulty sampling deep-sea environments. The lack of records,
thus, contributes to the aforementioned information gaps (Pietsch 1986, 2009; Rajeeshkumar et al. 2016;
Mincarone et al. 2021).

With the new record of a specimen of Ceratias off the coast of Central America, we increase by about
6962 km to the east the known distribution of the genus and of C. uranoscopus in the Pacific Ocean
(Pietsch 1986, 2009; Rajeeshkumar et al. 2016; Mincarone et al. 2021). Moreover, the specimen was caught
at a depth of about 1,000 m, which agrees with typical depth range for C. uranoscopus (500-1,000 m),
although this species has been reported at depths between 95 and 4,500 m (Pietsch 1986, 2009). Consid-
ering the distribution and limitations of sampling, it is possible that C. uranoscopus occurs naturally in the
reported area, and it has not been previously recorded due to the sampling biases discussed above.

Deep-sea environments in the Tropical Eastern Pacific Ocean have been poorly sampled, and only in
recent years have we been able to generate more detailed information on their fish diversity (e.g., Angulo
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2014; Angulo et al. 2015; Robertson et al. 2017; Cruz-Acevedo et al. 2018; Sdnchez-Jiménez et al. 2018).
Hand in hand with exploration and increased knowledge are anthropogenic threats to this diversity, with
shrimp trawling and deep-sea mining perhaps the biggest threats. However, as noted by Angulo (2018),
the expansion of fisheries into deeper waters, the development of new fisheries for new deep-water
target species in the area (see Wehrtmann and Nielsen-Mufioz (2009) for an overview), and the increase in
systematic sampling efforts for scientific purposes will likely lead to new captures of “unexpected” species,
such as the one reported here. As a result, some fish species that are currently considered as rare, might
be found to be relatively common, or even abundant, at certain depths or in unexplored habitats. In this
regard, this increases our knowledge of the ichthyological diversity in the deep-sea Tropical Eastern Pacific
Ocean. This is a first step to understand the distribution, composition, ecology, and functioning of deep-sea
fish species and environments, as well as the impact that various human activities may have on deep-water
fish populations and ecosystems.
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