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Abstract

The roughskin dogfish Centroscymnus owstonii, a deep-sea shark, has a patchy global

distribution, with most knowledge stemming from incidentally captured specimens.

Using a deep-sea remote lander video system, we observed multiple C. owstonii indi-

viduals alive on the footage at 1054 m off Little Cayman, Cayman Islands, Western

Atlantic Ocean, marking, to our knowledge, the first record of the species in the

Greater Antilles, central Caribbean Sea, while also adding a new species locality

record for the Cayman Islands. This study expands our knowledge of the distribution

of the roughskin dogfish in the region, and highlights the utility of video lander sys-

tems for enhancing and expanding our understanding of the biology and diversity of

deep-sea sharks.
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The deep sea, often referred to as the Earth's final frontier, remains

one of the most understudied and enigmatic ecosystems on our

planet (Howell et al., 2020, 2021). Recent work is beginning to reveal

the importance of the deep sea for highly mobile fishes such as sharks,

billfish, and tuna (Braun et al., 2023). The integration of imagery with

relatively low-cost technologies has proven particularly valuable in

overcoming the challenges associated with these extreme environ-

ments, enabling scientists to monitor and investigate the distribution

and behavior of poorly known species (Bell et al., 2022; Dominguez-

Carrió et al., 2021; Gallagher et al., 2023; Kuhnz et al., 2019; Priede &

Bagley, 2000; Vieira & Cunha, 2014).

While there is a growing knowledge base of information on how

threats like overfishing, habitat loss, and climate change-induced shifts

in prey availability impact shark species in shallow coastal and open

ocean regions, there is comparatively limited information available

from the deep sea (Field et al., 2009; Queiroz et al., 2019). Addition-

ally, the extensive exploitation of oil, gas, and fisheries biomass pre-

sents substantial, and potentially increasing, challenges to deep-sea

environments (Howell et al., 2020). This underscores the urgent need

for exploratory research to inform future conservation measures to

safeguard ecologically important species and the habitats they

occupy. However, increasing our knowledge of the deep sea and its

inhabitants can be challenging due to its vastness and the operational

challenges of working in these ecosystems.

The roughskin dogfish Centroscymnus owstonii Garman, 1906, is a

holobenthic squaliform shark from the Somniosidae family, originally

described from the Japanese Islands (Yano & Tanaka, 1983; Yano &

Tanaka, 1988). This species has been found residing in waters ranging

in depth from 150 to 1459 m and has a widely distributed range

throughout the Atlantic, Indian, and Pacific Oceans, but confirmed

records are patchy globally (Compagno et al., 2005; Ebert et al., 2013;

Ebert & Fowler, 2021; Mas et al., 2020; Rincon et al., 2021;

Vaz, 2015; Weigmann et al., 2016). Whilst notes on the biology and

ecology of C. owstonii have been made for the Japanese Islands

(Yano & Tanaka, 1983; Yano & Tanaka, 1988), these have mostly been

based on dead specimens incidentally captured in fisheries contexts.
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There are two known records of C. owstonii in the waters of the Wider

Caribbean, both based on deceased specimens: one from the Exuma

Sound, The Bahamas, in the Lucayan Archipelago, North Atlantic

Ocean (Brooks et al., 2015), and another off the coast of Venezuela,

in the southern Caribbean Sea (Ehemann et al., 2019). The Bahamas

record was based on five deceased specimens and no morphological

information was provided to confirm their identification. Instead, their

species identifications were obtained with genetic data using the

BOLD database, which do not always have vouchered specimens and

can be problematic to lower taxonomic levels, particularly to cryptic

species such those of Centroscymnus.

In this study, we provide the first record of C. owstonii in the

Greater Antilles, central Caribbean Sea, while also adding a new spe-

cies locality record for the Cayman Islands in the Western Atlantic

Ocean. This expanded regional record also highlights the use of inno-

vative deep-sea observation systems as an emerging research tool for

facilitating deep-sea exploration and advancing our limited knowledge

base of the biology of cryptic deep-sea shark species.

The Cayman Islands, which consist of three islands (Grand Cay-

man, Little Cayman, and Cayman Brac) are situated in the Greater

Antilles (Cayman Islands, Cuba, Dominican Republic, Haiti, Jamaica,

Puerto Rico) and isolated in the central Caribbean Sea, in the West-

ern Atlantic Ocean near the midpoint of the Cayman Trench

(Figure 2). This region exhibits distinctive oceanographic and geolog-

ical features owing to its proximity to the Oriente transform fault

and Cayman Rise, leading to heightened tectonic activity and hydro-

thermal vent fields at depths of less than 2000 m (Jones, 1994).

There is some information available from regions with similar

oceanographic and marine geological conditions such as The

Bahamas and Jamaica (Brooks et al., 2015; Burgess et al., 1994;

Mclaughlin & Morrissey, 2004; Mclaughlin & Morrissey, 2005).

There have been recent research efforts to explore the biodiversity

in the deep waters around the Cayman Islands (Aldridge et al., 2024;

Gallagher et al., 2023; Gore et al., 2024). However, with potential for

hosting a range of unique species and high rates of biodiversity,

more studies need to be undertaken to systematically assess and

quantify the biodiversity of the deep ocean throughout the territorial

waters of the Cayman Islands. As part of the first systematic investi-

gation aimed at assessing the deep-sea biodiversity and the connec-

tivity between shallow and deep-water communities within

Cayman's waters, we carried out benthic video surveys in August

2023. These surveys were executed in the coastal areas off Little

Cayman, ranging from 3 to 15 km from the island's shoreline. Our

research employed a specialised deep baited remote underwater

video system (dBRUVS) that was custom designed to function as a

deep-sea lander (Aldridge et al., 2024; Gallagher et al., 2023; Phillips

et al., 2019).

The dBRUV system comprised a vertically aligned frame con-

structed from lightweight carbon-fiber material, incorporating a high-

pressure-resistant float (G2200, McLane Research Laboratories Inc.),

as well as an acoustic weight-release system (CAT, EdgeTech)

(Figure 1). This configuration featured a depth-rated radio transmitter

(F1845B, Advanced Telemetry Systems) and an orange identification

flag to simplify retrieval at the water's surface. A single GoPro camera

(GoPro Hero 5/6/7) was securely housed within a specialised deep-

water housing (GoBenthic, GroupB Incorporated) and affixed to the

F IGURE 1 Diagram of the deep-
baited remote underwater video system
deployed in this study. Photograph taken
after ascent.
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frame at an approximate height of 1.5 m above the seafloor. The light-

ing was provided by two LED lights (SiteLite, Juice Robotics), and both

the cameras and lights were powered by a tailor-made lithium-ion bat-

tery pack. Temperature and depth readings were constantly moni-

tored through the use of a calibrated Starmon TD standalone logger

(Star Oddi) or LAT1400 temperature and depth loggers (LOTEK).

Approximately 500 g of sardines were positioned in a bait cage

mounted on a pole in front of the camera. The acoustic release mech-

anism was employed to initiate the release of the drop weight,

enabling the entire system to resurface on command, resulting in

deployments lasting 6 to 7 h. The precise location and retrieval of the

dBRUV was carried out using a boat-based GPS unit, YAGI antenna,

and VHF radio receiver (R410, Advanced Telemetry Systems). After

retrieving the dBRUVS, video footage was extracted from micro-SD

cards and subsequently reviewed at half of the regular playback

speed. All research activities were conducted in accordance with the

scientific study permits obtained from the Cayman Islands Depart-

ment of Environment (DOE).

Identification of the specimens followed the keys of identification

and diagnoses provided in (Ebert et al., 2013; Ebert & Fowler, 2021;

Vaz, 2015, 2021; Weigmann et al., 2016; White et al., 2015). Exam-

ined material is listed in Vaz (2015, 2021) and Vaz et al. (2023).

At 10:25 AM on August 13, 2023, a dBRUV was deployed in the

northwest waters 3 km offshore of Little Cayman, the Cayman Islands

(19.71516�N, 80.13520�W) (Figure 2). The dBRUV was situated at a

depth of 1054 m, where it recorded high-definition video for a total

of 306.1 min. The bottom temperature was 5�C (STAR Oddi). At

approximately 179 min into the footage, after first appearing as a

shadow just beyond the detection window, followed by a couple of

close passes under the dBRUV, a roughskin dogfish was observed.

The individual subsequently made several close passes, interacting

with the bait arm and making contact with the dBRUV (Figure 3). At

250.5 min into the footage, two C. owstonii appeared within the field

of view, resulting in a maxN (maximum number of individuals of each

species seen at one time) of 2. The second individual made a quick

pass along the seabed and appeared to be smaller in size. It is likely

there were more individuals but as many passes were made far from

the camera, this could not be confirmed. Combined, C. owstonii

appeared on screen for a total of 10.8 min and made 54 passes within

the field of view of the camera.

F IGURE 2 Study map of the Cayman Islands: Grand Cayman, Little Cayman, and Cayman Brac. Deep-baited remote underwater video
(dBRUV) drop site where C. owstonii observation was made is indicated by a red diamond. Inset map shows location of the Cayman Islands within
the Western Atlantic.
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A combination of morphological characters allowed to confidently

identify the observed sharks as conspecific to Centroscymnus owstonii

(Figure 3a–f). The reduced and thin dorsal-fin spines (Figure 3b,e,f)

allowed us to distinguish these specimens from the somniosid species

Centroselachus crepidater (Bocage & Capello, 1864), Scymnodon

macracanthus (Regan, 1906), and Scymnodon ichiharai Yano & Tanaka,

1984 as well other non-somniosid deep-water sharks, such as Centro-

phorus spp., Daenia spp., and Centroscyllium spp., which are character-

istic for broad fin-spines (Ebert et al., 2013; Ebert & Fowler, 2021;

Vaz, 2015, 2021; White et al., 2015). Conversely, the presence of

reduced dorsal-fin spines allowed the observed sharks to be distin-

guished from the spineless somniosid genera Somniosus and

Scymnodalatias.

The shape of the caudal fin in the observed specimens, with the

posterior caudal margin featuring a vertical ventral portion and a

posterodorsally projected portion (Figure 3d), allowed us to distin-

guish them from Scymnodon ringens Bocage & Capello, 1864, which

is characterised by having a posterior caudal margin that is entirely

posterodorsally oriented (Vaz, 2015, 2021; White et al., 2015). The

relatively shorter length of the snout in our observed individuals

allowed us to further distinguish these specimens from Centrosela-

chus crepidater, which has a distance from the eyes to the nostrils

that is twice the length of the eye aperture (vs. less than the length

of the eye in Centroscymnus owstonii). The origin of the first dorsal

fin was vertically aligned with the insertion of the pectoral fin and

thus allowed us to distinguish the observed sharks from Zameus

squamulosus (Günther, 1877) (Figures 3b and 4a–d). This feature also

distinguished these specimens from Centroscymnus coelolepis

(Bocage & Capello, 1864).

The elongated first dorsal fin anteriorly aligned with the insertion

of the pectoral fin, the presence of reduced dorsal-fin spines, and

lastly, the shape of the snout and the caudal fin confirmed that the

observed specimens are conspecific with Centroscymnus owstonii.

This study provides the first-ever record of C. owstonii from the

waters of the Greater Antilles, central Caribbean Sea, and represents

to our knowledge the first footage of live individuals in the Caribbean

Sea, establishing a new species locality record for Little Cayman, one

of the Cayman Islands within the Western Atlantic Ocean. Moreover,

our study demonstrates how innovative lander systems such as

dBRUVS can expand our knowledge of deep-sea biodiversity

(Aldridge et al., 2024; Gallagher et al., 2023), which remains difficult

to survey.

Multiple C. owstonii individuals observed in this study were identi-

fied at a depth of 1054 m, aligning with documented depths from

other C. owstonii records elsewhere (Brooks et al., 2015; Rincon

et al., 2021; Yano & Tanaka, 1988). Female maturity for this species

has been estimated at approximately 70 cm (Yano & Tanaka, 1988),

98–107 cm in New Zealand (King and Clark 1987; Francis et al.,

2018), and around 95 cm in the Indian Ocean (Weigmann

et al., 2016). The maximum total length is about 120 cm

(Weigmann et al., 2016). The individual in this study appeared to fall

within the known size range for maturity; however, we acknowledge

that we cannot obtain an accurate size estimate. Moreover, segrega-

tion by age and gender has been reported for C. owstonii, with females

often found in deeper waters and migrating to shallow water regions

during reproduction (Yano & Tanaka, 1983, 1988). This aligns with our

observation and suggests that there may be important shallow water

habitats nearby, further emphasising the value of our observation.

F IGURE 3 Still images identifying Centroscymnus owstonii from the video footage collected by the deep-sea baited remote underwater video
system deployed at 1054 m deep in the northwest waters of Little Cayman in August 2023: (a) large eye, spiracle, and five gill slits can be seen;
(b) long, low first dorsal fin can clearly be seen; (c) sub-terminal mouth; (d) caudal fin; (e) full-body image in anterodorsal view; (f) detail of the first
dorsal fin highlighting the first dorsal-fin spine; the white arrow indicates the spine.

4 DIXON ET AL.FISH
 10958649, 0, D

ow
nloaded from

 https://onlinelibrary.w
iley.com

/doi/10.1111/jfb.16008 by <
Shibboleth>

-m
em

ber@
C

efas.co.uk, W
iley O

nline L
ibrary on [29/11/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



Vaz (2015) did not include the relative size of the first dorsal fin

as a distinctive feature for separating Centroscymnus coelolepis and

C. owstonii due to the observed overlap among these species

(C. coelolepis 8.1%–13.7% vs. C. owstonii 10.6–23.9% TL). However,

Vaz (2015) did acknowledge that C. owstonii has the largest measure-

ments for the first dorsal fin, a feature led by the large extension of

the anterior portion of the first dorsal fin, more commonly observed

in large specimens. The anterior portion of the first dorsal forms an

elongated dermal ridge anterior to the fin spine that can extend ante-

riorly to the vertical line crossing the insertion of the pectoral fins.

The images captured by the dBRUV (Figures 3b and 4a–d) clearly

demonstrate the anterior ridge of the first dorsal fin extending anteri-

orly to the level of the insertion of the pectoral fins, supporting that

the observed sharks are conspecific with C. owstonii.

Current data on C. owstonii predominantly stem from a limited

collection of deceased specimens captured incidentally in fisheries

bycatch, deep-sea trawling nets, or crab pots (Brooks et al., 2015;

Rincon et al., 2021; Vaz, 2021; Weigmann et al., 2016). Our observa-

tion documents live specimens, marking the first footage of live speci-

mens of C. owstonii in the Caribbean Sea, highlighting the value of

non-invasive survey methods for studying deep-sea biodiversity

(Aldridge et al., 2024; Gallagher et al., 2023). In addition to providing

confidence in species identification, our video footage provides

increased opportunities for observing behavior and aspects of biology,

adding to that already documented (Yano & Tanaka, 1983, 1988).

When the results of this study are considered together with the

recent observations of lantern sharks (Etmopteridae) in the deep-

ocean habitats surrounding the Cayman Islands (Gallagher

et al., 2023), these emerging findings underscore the importance of

this oceanic region to the survival of cryptic, deep-sea shark species,

supporting the need for conservation measures in the deep-water

zones of the wider Caribbean region (Gallagher et al., 2020).

Moreover, this study highlights how dBRUVS can be a useful tool in

deep-sea exploration and biodiversity surveys, successfully adding to

our knowledge base of the biology of deep-sea shark species.
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