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Abstract
Skates are a diverse group within the chondrichthyans and comprise a large component of the bycatch in many
demersal fisheries. The distribution of the Deepsea Skate, Bathyraja abyssicola, is presently known to be limited
to the northern temperate Pacific Ocean. We filmed B. abyssicola from a remote operated vehicle during surveys
undertaken on a seamount located north of Darwin Island within the Galapagos Marine Reserve in 2015. This
sighting represents the first record of B. abyssicola in the Galapagos Marine Reserve and the first record of the
species from anywhere in the tropical eastern Pacific Ocean. The large range extension of this species to tropical
low-latitude waters of the Pacific Ocean is a critical contribution to conservation biology of this poorly known
species, especially since deepwater skates and rays are generally over-exploited. This new record also highlights
our limited knowledge of unique deepwater ecosystems in general and those of the Galapagos Islands in particular.
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Introduction
Skates (Chondrichthyes: Rajiformes: Arhynchobatidae: Rajidae: Rajoidei) represent approximately 25%
of the described species of chondrichthyan fishes, with 245 species presently recognized worldwide (Ebert &
Compagno 2007). Skates generally have K-selected life-history traits typical of elasmobranchs and deepwater
skates tend to have later sexual maturity, lower metabolic rates and slower growth rates compared to species from
shallow water (Frisk 2010, Kyne & Simpfendorfer 2010). Given their abundance and diversity and their role as
large mesopredators, skates are an important component of demersal communities. They are directly targeted by
deep-sea fisheries and comprise a significant amount of the bycatch from chondrichthyan landings in all oceans
(Dulvy et al. 2000, Dulvy & Reynolds 2002, Gaichas et al. 2005, Vargas-Caro et al. 2017).
The genus Bathyraja (Ishiyama) belongs to the family of soft nose skates (Arhynchobatidae). It is known to
occur predominantly on continental shelves and slopes from below 360 m to 2906 m depth in the northern Pacific
Ocean from northern Japan to the Bering Sea, and southwards to off northern Baja California, Mexico (Ebert
2003, Cook & Zorzi 2017). Bathyraja is the most diverse genus of skates, with 41–45 species found in the North
Pacific Ocean (Winton et al. 2014). Within the Arhynchobatidae family, the Deepsea Skate Bathyraja abyssicola
(Gilbert, 1896) is one of the most broadly distributed species and has one of the deepest records known in the
Pacific Ocean (Cook & Zorzi 2015). Although there are no studies on population trends of this species and it is
considered ‘data deficient’ by the IUCN Red List (Cook & Zorzi 2015), B. abyssicola is known to get caught by
deepwater fisheries in the northeast Pacific Ocean (Ormseth 2014). With no comprehensive life-history studies,
it is unknown how susceptible to fishing pressure this species may be. However, skates in general are showing
declines in their populations and local extirpations (Dulvy et al. 2000, Winton et al. 2014), particularly with the
current trend for fisheries expansion into deeper waters (Frisk 2010, Winton et al. 2014).
The Galapagos Marine Reserve (GMR) was declared in 1998 aimed at protecting unique marine habitats
and species, and including a total ban on industrial fishing. At present, there are a total of 570 recorded species
of fishes within the reserve, including 59 confirmed chondrichthyan species (Tirado-Sanchez et al. 2016). The
rate of endemism is relatively high, with about 14% of the fish species endemic to the archipelago (McCosker &
Rosenblatt 2010). We document here the first photographic record for Bathyraja abyssicola in the GMR, which
greatly extends the known range of the species into the tropical eastern Pacific region.
Methods
The Galapagos Archipelago consists of 13 major islands and over 100 islets and emerging rocks located about
1000 km west from the coast of Ecuador (Banks 2002). The archipelago is known for its unique ecosystems, high
rate of endemism, and high diversity, largely explained by the merging of several major ocean currents: the warm
Panama Current coming from the northeast, the cold Humboldt Current from the southeast, the South Equatorial
current from the east, and the cold Cromwell under-current from the west (Houvenaghel 1984, Banks 2002).
A seamount located to the northwest of the northernmost island of the Archipelago, Darwin Island, was
explored on 2 July 2015 during the dive #H1440 as part of cruise NA064 aboard the E/V Nautilus of the Ocean
Exploration Trust (Carey et al. 2016). The seamount (located at 1.85°, -92.11°) has a base at 2500 m depth and
a summit at around 900 m depth. The aim of the research expedition was to characterize the biological diversity
of Galapagos deepwater ecosystems and collect biological and geological specimens. Deep-sea surveys were
conducted using a two-bodied system comprising the Remote Operated Vehicle (ROV) Hercules and the towsled-style ROV Argus capable of exploring waters up to 4 km deep. Video was recorded using high-definition
cameras mounted in the frame of the ROV.
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The video frames were systematically analyzed at the Charles Darwin Research Station laboratories. The
skate species was identified by an expert in deepwater elasmobranch taxonomy (D.A. Ebert).
Identification
A single male specimen of Bathyraja abyssicola was recorded at 1327.5 m depth over sandy bottom (Fig. 1).
No additional individuals were encountered during the 14 h of the submarine exploration in the general vicinity
of the initial observation.
The skate was identified as Bathyraja abyssicola based on a combination of characteristics (sensu Ebert
2003), including a moderately triangular anterior-disc margin, a broadly rounded posterior-disc margin, a disc
width slightly greater than its length, rounded pectoral-fin apices, two relatively large dorsal fins, and a single
median row of about 24 tail thorns (species range 21–31) along a moderately long, narrow, tapering tail. The color
of the dorsum is a mostly uniform grayish purple, except for the whitish anterior pelvic tips.
Discussion
This is the first record of the Deepsea Skate, Bathyraja abyssicola, in the Galapagos Islands as well as in the
tropical eastern Pacific Ocean in general, and greatly expands the known distribution of this species previously
documented only from the northern temperate Pacific Ocean. The vast majority of species within the genus
Bathyraja are poorly known, and most of the literature on the genus has focused on species targeted by fisheries
or caught as by-catch (Kyne & Simpfendorfer 2010, Winton et al. 2014, Cook & Zorzi 2015). It is possible that
this species ranges widely in deep water of the tropical Pacific Ocean.
The Galapagos Islands are well known for their high endemism and unusual marine communities (Edgar et
al. 2004), however the deeper waters and seamounts are much less examined than shallower depths, despite their
importance for local fisheries (Baque-Menoscal et al. 2012, Castrejón et al. 2014). Potential new deep sea species
to science collected from deep waters and seamounts of the GMR during the same E/V Nautilus cruise NA064
are presently being described, including a potential new catshark species (Salinas-de-León, unpublished data).
Additionally, during this cruise we also documented a new egg-case incubating behavior using hydrothermal

Figure 1. Bathyraja abyssicola, video frames of adult male specimen observed at 1327.5 m depth on dive #H1440 as part
of cruise NA064 aboard the E/V Nautilus on a seamount northwest of Isla Darwin, Galapagos Marine Reserve, Ecuador.
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vents in another deep-sea skate, Bathyraja spinosissima (Salinas-de-León et al. 2018). Furthermore, a number of
species of elasmobranchs filmed by the ROV remain unidentified, supporting the need to further explore these
unknown deepwater habitats.
There has been a widespread increase in the global catch of deepwater sharks and rays (Simpfendorfer & Kyne
2009), aggravated by the abundance of skates of all sizes in by-catch (Stevenson & Lewis 2010) and the broad
expansion of deepwater fisheries worldwide as an alternative to exhausted shallow-water fisheries (Morato et al.
2006). Local extirpation of skates has already been documented in locations such as the northeastern Atlantic
Ocean (Dulvy et al. 2000), and even if skate populations may persist in deeper waters, their limited capacity of
dispersal may hinder any recovery by recolonization. Given the susceptibility of skates to deepwater fisheries and
the current concerns regarding their conservation, documenting and defining their occurrence and ranges is vital
for guiding management of the fisheries that may be affecting them and identifying key habitats for their survival.
It has been recommended that all deepwater chondrichthyans should be given high conservation priority
due to their limited ability to recover from over-exploitation (García et al. 2008, Simpfendorfer & Kyne 2009).
Exploration and documentation of fish species found on the deepwater seamounts of the Galapagos Archipelago
contribute to the understanding of the biodiversity of these ecosystems, as well as highlight the importance of
protective regulations in deeper waters of the GMR.
Acknowledgments
We are grateful to the Charles Darwin Foundation (CDF) and the Galapagos National Park Directorate for
providing institutional support for this project, and the Government of Ecuador via the Ecuadorian Navy for
permission to operate in their territorial waters. We are also thankful to the Ocean Exploration Trust, as well as
the captain, pilots and crew aboard the E/V Nautilus during cruise NA064 for their assistance in sample collection
and exploration using the ROV Hercules. We are thankful to the Helmsley Charitable Trust for supporting the
Charles Darwin Foundation marine research and the NOAA Office of Exploration and Research for funding the
E/V Nautilus Exploration Program (NA15OAR0110220). This research was conducted under research permit No.
PC-45-15. Suggestions made by Krystan Wilkinson were very useful for improving this paper. The manuscript
benefited from the comments of two anonymous referees. This publication is contribution number 2211 of the
Charles Darwin Foundation for the Galapagos Islands.
References

88

Banks, S.J. (2002) Ambiente Físico. In: Danulat, E. & Edgar, G.J. (Eds.), Reserva Marina de Galápagos, Línea
Base de la Biodiversidad. Charles Darwin Foundation and Galapagos National Park Service, Galapagos,
Ecuador, pp. 22–29.
Baque-Menoscal, J., Paez-Rosas, D. & Wolff, M. (2012) Hábitos alimentarios de dos peces pelágicos Thunnus
albacares y Acanthocybium solandri de la Reserva Marina de Galápagos. Revista de Biología Marina y
Oceanografía, 47, 1–11.
Carey, S., Fisher, C., Salinas de Leon, P., Roman, C., Raineault, N., Suarez, J., Smart, C., Kane, R., Tuzun, S.,
Balcanoff, J., Lubetkin, M., Jones, M., Schwartz, D., Fornari, D., Soule, A., Watling, L. & Ballard, R.D.
(2016) Exploring the Undersea World of the Galapagos Islands. Oceanography, 29 (1), 32.34.
Castrejón, M., Defeo, O., Reck, G. & Charles, A. (2014) Fishery Science in Galapagos: From a Resource-Focused
to a Social–Ecological Systems Approach. In: Denkinger, J. & Vinueza, L. (Eds.), The Galapagos Marine
Reserve A Dynamic Social-Ecological System, Springer, Cham, Switzerland, pp. 159–185.
Cook, S. & Zorzi, G. (2015) Bathyraja abyssicola. The IUCN Red List of Threatened Species. Electronic version
accessed 1 May 2018 at http://dx.doi.org/10.2305/IUCN.UK.2015-4.RLTS.T2636A80673712.en
Dulvy, N.K. & Reynolds, J.D. (2002) Predicting extinction vulnerability in skates. Conservation Biology, 16,
440–450. http://dx.doi.org/10.1046/j.1523-1739.2002.00416.x
Dulvy, N.K., Metcalfe, J.D., Glanville, J., Pawson, M.G. & Reynolds, J.D. (2000) Fishery stability, local extinctions,
and shifts in community structure in skates. Estabilidad de la pesquería, extinciones locales y cambios en la
estructura de comunidades de rayas. Conservation Biology, 14, 283–293. http://dx.doi.org/10.1046/j.1523-

1739.2000.98540.x
Ebert, D.A. (2003) Sharks, rays and chimaeras of California. University of California Press, Oakland, CA, USA,
297 pp. http://www.jstor.org/stable/10.1525/j.ctt1ppnkv
Ebert, D.A. & Compagno, L.J.V. (2007) Biodiversity and systematics of skates (Chondrichthyes: Rajiformes:
Rajoidei). Environmental Biology of Fishes, 80, 111–124. http://dx.doi.org/10.1007/s10641-007-9247-0
Edgar, G.J., Banks, S., Fariña, J.M., Calvopiña, M. & Martínez, C. (2004) Regional biogeography of shallow
reef fish and macro-invertebrate communities in the Galapagos archipelago. Journal of Biogeography, 31,
1107–1124. https://doi.org/10.1111/j.1365-2699.2004.01055.x
Frisk, M.G. (2010) Life history strategies of Batoids. In: Carrier, J.C., Musick, J.A. & Heithaus, M.R. (Eds.),
Sharks and their Relatives II: Biodiversity, Adaptive Physiology, and Conservation. CRC Marine Biology
Series, CRC Press, Taylor & Francis Group, Boca Raton, FL, USA, pp. 283–316.
Gaichas, S., Matta, B., Stevenson, D. & Hoff, J. (2005) Bering Sea and Aleutian Islands skates. Stock assessment
and fishery evaluation report for the groundfish resources of the Bering Sea/Aleutian Islands regions, North
Pacific Fishery Management Council, Anchorage, AK, USA, pp. 825–857.
García, V.B., Lucifora, L.O. & Myers, R.A. (2008) The importance of habitat and life history to extinction risk in
sharks, skates, rays and chimaeras. Proceedings of the Royal Society B, 275, 83–89.
Houvenaghel, G.T. (1984) Oceanographic setting of the Galapagos Islands. In: Perry, R. (Ed.), Key environments,
Galapagos. Pergamon Press, Oxford, UK, pp. 43–54.
Kyne, P.M. & Simpfendorfer, C.A. (2010) Deepwater chondrichthyans. In: Carrier, J.C., Musick, J.A. & Heithaus,
M.R. (Eds.), Sharks and their Relatives II: Biodiversity, Adaptive Physiology, and Conservation. CRC Marine
Biology Series, CRC Press, Taylor & Francis Group, Boca Raton, FL, USA, pp. 37–113.
McCosker, J.E. & Rosenblatt, R.H. (2010) The fishes of the Galápagos Archipelago: an update. Proceedings of
the California Academy of Sciences (Series 4), 61 (II), 167–195.
Morato, T., Watson, R., Pitcher, T.J. & Pauly, D. (2006) Fishing down the deep. Fish and Fisheries, 7, 24–34.
https://doi.org/10.1111/j.1467-2979.2006.00205.x
Ormseth, O.A. (2014) Assessment of the skate stock complex in the Bering Sea and Aleutian Islands. NPFMC
Bering Sea and Aleutian Islands Stock Assessment and Fisheries Evaluation, North Pacific Fishery Management
Council, Anchorage, AK, USA, pp. 1693–1782. https://www.afsc.noaa.gov/REFM/Docs/2014/BSAIskate.pdf
Salinas-de-León, P., Phillips, B., Ebert, D., Shivji, M., Cerutti-Pereyra, F., Ruck, C., Fisher, C.R. & Marsh, L.
(2018) Deep-sea hydrothermal vents as natural egg-case incubators at the Galapagos Rift. Scientific Reports,
8, 1788. https://www.nature.com/articles/s41598-018-20046-4
Simpfendorfer, C.A. & Kyne, P.M. (2009) Limited potential to recover from overfishing raises concerns for
deep-sea sharks, rays and chimaeras. Environmental Conservation, 36, 97–103. https://doi.org/10.1017/
S0376892909990191
Stevenson, D. &, Lewis, K.A. (2010) Observer-reported skate bycatch in the commercial groundfish fisheries of
Alaska. Fishery Bulletin, 108, 208–217.
Tirado-Sanchez, N., McCosker, J.E., Ruiz, D., Chiriboga, A. & Banks, S. (2016) CDF Checklist of Galapagos Fish
- FCD Lista de especies de Peces Galápagos. In: Bungartz, F., Herrera, H., Jaramillo, P., Tirado, N., JiménezUzcátegui, G., Ruiz, D., Guézou, A. & Ziemmeck, F. (Eds.), Charles Darwin Foundation Galapagos Species
Checklist - Lista de Especies de Galápagos de la Fundación Charles Darwin. Charles Darwin Foundation
/ Fundación Charles Darwin, Puerto Ayora, Galapagos, Ecuador, electronic version accessed 1 May 2018,
http://darwinfoundation.org/datazone/checklists/vertebrates/pisces/ Last updated: 24 Aug 2016
Vargas-Caro, C., Bustamante, C., Bennett, M.B. & Ovenden, J.R. (2017) Towards sustainable fishery management
for skates in South America: The genetic population structure of Zearaja chilensis and Dipturus trachyderma
(Chondrichthyes, Rajiformes) in the south-east Pacific Ocean. PLoS One, 2017 Feb 16;12(2):e0172255. doi:
10.1371/journal.pone.0172255
Winton, M.V., Natanson, L.J., Kneebone, J., Cailliet, G.M. & Ebert, D.A. (2014) Life history of Bathyraja
trachura from the eastern Bering Sea, with evidence of latitudinal variation in a deep-sea skate species.
Journal of the Marine Biological Association of the United Kingdom, 94, 411–422. https://doi.org/10.1017/
S0025315413001525
89

