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Abstract 
 

Curtis, J.M.R., Du Preez, C., Davies, S.C., Pegg, J., Clarke, M.E., Fruh, E.L., Morgan, 

K., Gauthier, S., Gatien, G. and Carolsfield, W.  2015. 2012 Expedition to Cobb 

Seamount: Survey methods, data collections and species observations. Can. Tech. 

Rep. Fish. Aquat. Sci. 3124: xii + 145 p. 

 

Cobb Seamount was discovered in 1950 and has been the site of biological, geological, 

and oceanographic research, as well as several commercial fisheries. This report reviews 

the history of Cobb Seamount and describes the methodology and data collected during a 

scientific survey of Cobb Seamount (46° 44ǋ 24ǌ N, 130° 48ǋ 0ǌ W) led jointly by 

Fisheries and Oceans Canada (DFO) and the United States National Oceanographic and 

Atmospheric Agency (NOAA) from 21-26 July 2012 (DFO Science Cruise Number PAC 

2012-43). The survey objectives were to collect data to: (a) characterize the benthic 

community structure; (b) map the distribution of vulnerable marine ecosystem (VME) 

indicators taxa (e.g. corals, sponges, and other structure-forming species); and (c) 

document any evidence of lost fishing gear and its observable impacts. The survey 

involved use of two remotely operated vehicles (ROVs) capable of diving to 220 m and 

550 m, respectively, and an autonomous underwater vehicle (AUV) capable of diving to 

1400 m. Additionally, oceanographic and hydroacoustic data were collected to 

characterize the physical and biological attributes of the pelagic zone above Cobb 

Seamount, and the relative abundance and distribution of seabirds and marine mammals 

along the cruise track were documented. This report complements Du Preez et al. (2015) 

which provides a photo-documented checklist of species observed at Cobb Seamount in 

2012. Included here are descriptions of the survey design and imagery annotation, and 

basic analyses of species, habitat, fishery, hydroacoustic, seabird, marine mammal, and 

oceanographic data. Overall 144 benthic taxa were observed from 19 ROV and AUV 

transects carried out from 34-1154 m in depth. Only five species of seabirds and one 

species of marine mammal were observed at Cobb Seamount. The avifaunal community 

was dominated by Leachôs storm-petrels (Hydrobates leucorhous). The only marine 

mammal encountered over the seamount was one Dallôs porpoise (Phocoenoides dalli). 

The taxa with the greatest densities on the Cobb Seamount plateau (<225 m depth) 

included Rosethorn Rockfish (Sebastes helvomaculatus), Puget Sound Rockfish (S. 

emphaeus) Pygmy Rockfish (S. wilsoni), the cup coral Desmophyllum dianthus, the 

brachiopod Laqueus californianus, colonies of Stylaster spp. and annelids. At greater 

depths on AUV transects, squat lobsters (Family Chirostylidae), an unidentified sponge 

(Demospongiae sp. 2, as described in Du Preez et al. 2015), the sea cucumbers Pannychia 

cf moseleyi and Psolus squamatus, thornyheads (Sebastolobus spp.), a bamboo coral 

Lepidisis sp., the antipatharian corals Bathypathes sp. and Lillipathes cf lillei , an 

unknown antipatharian species (Antipatharia sp. 1, as described in Du Preez et al. 2015), 

and the alcyonacean coral Heteropolypus ritteri. Seventeen coral taxa observed were on 

the North Pacific Fisheries Commissionôs list of indicators of potential vulnerable marine 

ecosystems (VMEs). Sand, boulders and creviced rock habitats were more prevalent on 

Cobb Seamountôs plateau, but at greater depths (>435 m), creviced bedrock was more 

commonly observed. Fishing gear was documented at 13 of the 19 (68%) sites and 

included pieces of gillnet, trawl net, longlines, trap longlines, as well as anchors. 



x 

 

Observable impacts included ghost fishing, putative discards, drag marks, and 

entanglement in corals. We observed a strong backscatter in the hydroacoustics data 

likely associated with rockfish assemblages, particularly near the seamountôs summit. 

Various scattering layers were also observed near the surface (<50 m). Conductivity, 

temperature and depth (CTD) profiles included measures of salinity, temperature, depth 

and dissolved oxygen concentrations from 32 CTD cast locations. These data will 

provide a basis for characterizing the seamountôs community structure, mapping 

biodiversity and the location of potential VMEs, and carrying out more detailed 

ecological analyses. 
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RÉSUMÉ 
 

Curtis, J.M.R., Du Preez, C., Davies, S.C., Pegg, J., Clarke, M.E., Fruh, E.L., Morgan, 

K., Gauthier, S., Gatien, G. et Carolsfield, W.  2015. Expédition au mont sous-

marin Cobb en 2012: méthodes de relevé, collecte des données, et observations 

des espèces.  Rapp. tech. can. sci. halieut. aquat. 3124 : xii  + 145 p. 
 

Le mont sous-marin Cobb a été découvert en 1950 et a fait l'objet de recherches 

biologiques, géologiques et océanographiques ainsi que de nombreuses pêches 

commerciales. Le présent rapport passe en revue l'historique du mont sous-marin Cobb et 

décrit la méthodologie et les données recueillies dans le cadre d'un relevé scientifique du 

mont sous-marin Cobb (46° 44ǋ 24ǌ N, 130° 48ǋ 0ǌ O) mené conjointement par Pêches et 

Océans Canada (MPO) et la National Oceanic and Atmospheric Administration (NOAA) 

des États-Unis du 21 au 26 juillet 2012 (croisière des Sciences du MPO n
o
 PAC 2012-

43). Le relevé visait à recueillir des données pour : a) caractériser la structure de la 

communauté benthique; b) cartographier la répartition des taxons indicateurs de 

l'écosystème marin vulnérable (EMV) (p. ex., coraux, éponges, et autres espèces 

structurantes); c) rassembler des indices matériels de la présence d'engins de pêche 

perdus et de leurs impacts observables. Dans le cadre du relevé, on a utilisé deux 

véhicules sous-marins téléguidés (ROV) capables de plonger à des profondeurs de 220 m 

et à 550 m respectivement, ainsi qu'un véhicule sous-marin autonome (VSA) pouvant 

plonger à une profondeur 1400 m. De plus, des données océanographiques et 

hydroacoustiques ont été recueillies pour caractériser les paramètres physiques et 

biologiques de la zone pélagique au-dessus du mont sous-marin Cobb, et l'abondance 

relative et la répartition des oiseaux de mer et des mammifères marins le long de 

l'itinéraire du navire de recherche ont été documentées. Le présent rapport complète le 

document de Du Preez et al. (2015), qui fournit une liste avec photographies des espèces 

observées au mont sous-marin Cobb en 2012. Il comprend une description de la 

conception du relevé et des annotations des images, ainsi qu'une analyse de base des 

données sur les espèces, l'habitat, la pêche, l'hydroacoustique, les oiseaux de mer, les 

mammifères marins et l'océanographie. Un total de 144 taxons benthiques ont été 

observés lors de 19 transects par ROV et VSA à des profondeurs allant de 34 à 1 154 m. 

Seules cinq espèces d'oiseaux de mer et une espèce de mammifère marin ont été 

observées au mont sous-marin Cobb. La communauté avifaune était dominée par 

l'océanite cul-blanc (Hydrobates leucorhous). Le seul mammifère marin rencontré près 

du mont sous-marin était un marsouin de Dall (Phocoenoides dalli). Les taxons affichant 

la plus grande densité sur le plateau du mont sous-marin Cobb (< 225 m) comprenaient le 

sébaste rosacé (Sebastes helvomaculatus), le sébaste paradeur (S. emphaeus), le sébaste 

pygmée (S. wilsoni), le madréporaire Desmophyllum dianthus, le brachiopode Laqueus 

californianus, des colonies de Stylaster sp. et des annélides. Lors de transects du VSA à 

de plus grandes profondeurs, on a pu observer des galatées (famille des Chirostylidae), 

une éponge non identifiée (Demospongiae sp. 2, selon la description de Du Preez et 

al. 2015), des holothuries Pannychia moseleyi et Psolus squamatus, des sébastolobes 

(Sebastolobus sp.), des coraux bambous Lepidisis sp., des coraux antipathaires 

Bathypathes sp. et Lillipathes lillei , une espèce inconnue d'antipathaire (Antipatharia 

sp. 1, selon la description de Du Preez et al. 2015), et du corail alcyonaire Heteropolypus 
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ritteri . Dix-sept taxons de coraux observés figurent sur la liste des indicateurs d'EMV 

potentiels de la Commission des pêches du Pacifique Nord. Les habitats de sable, de 

blocs et de crevasses rocheuses prédominaient sur le plateau du mont sous-marin Cobb, 

mais, à de plus grandes profondeurs (> 435 m), il y avait surtout des crevasses rocheuses. 

On a observé des engins de pêche à 13 des 19 sites (68 %); il s'agissait notamment 

d'ancres et de morceaux de filets maillant, de filets de fond, de palangres et de casiers. 

Les impacts observables comprenaient la pêche fantôme, des rejets présumés, des 

marques de dragage et des enchevêtrements parmi les coraux. Nous avons observé une 

forte rétrodiffusion dans les données acoustiques, vraisemblablement associée aux 

assemblages de sébastes, surtout près du sommet du mont sous-marin. Diverses couches 

de diffusion ont également été observées près de la surface (< 50 m) Les profils de 

conductivité, de température et de profondeur (CTP) comprenaient des mesures de la 

salinité, de la température, de la profondeur et des concentrations dôoxyg¯ne dissous pour 

32 emplacements. Ces données serviront à caractériser la structure des communautés du 

mont sous-marin, à cartographier la biodiversité et l'emplacement des EMV potentiels, et 

à réaliser d'autres analyses écologiques détaillées. 
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Introduction 
Seamounts support populations of isolated coldwater corals, sponges and other structural 

or functional components of vulnerable marine ecosystems (VMEs). Many seamounts are 

also fished commercially, which poses management challenges for ensuring the long-

term persistence and integrity of VMEs. The North Pacific Fisheries Commissionôs 

Scientific Working Group is in the process of identifying VMEs on seamounts in the 

North Pacific Ocean. As a signatory to the Convention on the Conservation and 

Management of High Seas Fisheries Resources in the North Pacific Ocean, Canada is in 

the process of identifying the location of potential VMEs in international waters that are 

fished by Canadian vessels, and assessing potential impacts of fishing activities on those 

VMEs. Among the seamounts off the west coast of British Columbia (BC), Cobb 

Seamount is subject to a Canadian commercial fishery for Sablefish (Anoplopoma 

fimbria). In July 2012, Fisheries and Oceans Canada (DFO) and collaborators from 

National Oceanic and Atmospheric Administration (NOAA) Fisheries, University of 

Victoria (UVic), Memorial University of Newfoundland (MUN), Simon Fraser 

University (SFU) and Environment Canada (EC) undertook a survey of benthic 

communities on Cobb Seamount using video and still cameras mounted on remotely 

operated vehicles (ROVs) and an autonomous underwater vehicle (AUV). The survey 

aimed to identify the species and occurrences of coldwater corals and sponges, collect 

data to characterize the benthic community structure and habitat, and document any 

evidence of fishing gear or related impacts. Here, we provide descriptions of the survey 

design, imagery analysis, benthic species assemblages, fishery interactions, analyses of 

hydroacoustic, seabird and marine mammal surveys, and a summary of oceanographic 

data. A photo-documented species inventory list is included in a companion report by Du 

Preez et al. (2015).    

 

Cobb seamount is located at 46° 44ǋ 24ǌ N, 130° 48ǋ 0ǌ W (Figure 1), approximately 500 

km west of Grayôs Harbour, Washington outside of Canadian and US exclusive economic 

zones (Birkeland 1971).  The seamount was discovered by the crew aboard the research 

vessel John N. Cobb in 1950 and has been the site of biological, geological, and 

oceanographic research, as well as several commercial fisheries (Douglas 2011). Cobb 

Seamount stands out among approximately 100 seamounts in the northeast Pacific Ocean 

as an unusual and biologically significant feature because it extends from the abyssal 

plain at almost 3000 m depth to well into the photic zone and supports productive, 

diverse and unusual communities of organisms (Birkeland 1971; Dower et al. 1992; 

Parker and Tunnicliffe 1994). 

 

Geology  

Cobb Seamount is a 27 million year old symmetrical and terraced guyot with a centrally 

located pinnacle (Budinger 1967) that rises from a base of 2743 m to within 24 m of the 

surface (Parker and Tunnicliffe 1994), with an area of approximately 824 km
2
 (Budinger 

1967) (Figure 2). The seamount flanks average 12
o
 in slope, and are marked by four 

terraces (Budinger 1967) and a summit that is characterized by a steep-sided flat-topped 

plateau (Chaytor et al. 2007). 
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Figure 1.  Location of Cobb Seamount off the west coast of North America. 
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Figure 2.  Bathymetric map of Cobb Seamount. 

 

The seamount is part of the Cobb-Eickleberg seamount chain of underwater volcanoes in 

the northeast Pacific Ocean, and its wave-cut terraces and cobble and sand beaches 

suggest it was once above sea level (Chaytor et al. 2007). The first terrace varies from 82-
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91 m and is notable for an abundance of shells and shell fragments and well-worn basalt 

pebbles and cobbles (Budinger 1967). Shells were identified as those of pelecypods, 

gastropods, brachiopods and polychaetes, but in particular, Budinger (1967) noted an 

abundance of intertidal mussel shells similar in appearance to Mytilus californicus.  From 

the shallowest terrace, 45ę slopes rise to a flat, fissured top which is approximately 200 m 

x 400 m (Budinger 1967) and composed of smooth basalt concavities. The second terrace 

is less prominent at approximately 146 m (Budinger 1967). Wave ripples have been 

observed down to 150 m (Farrow and Durant 1985). The third terrace varies from 155-

238 m, with a slope that increases to 22ę below. Samples collected by Budinger (1967) 

from the third terrace included subangular to well -rounded pebbles and cobbles and 

hydrocoral fragments. The photic zone lies above the third terrace to a depth of 180 m 

(Farrow and Durant 1985) as inferred by the disappearance of Lithothamnium spp. at 185 

m (Farrow and Durant 1985). The fourth terrace ranges from 823-1189 m (Budinger 

1967). 

 

Oceanography 

Seamounts are characterized by dynamic oceanographic conditions, including localized 

high energy currents and eddies. Strong eddies can become trapped over seamounts, 

potentially leading to larval retention (Huppert and Bryan 1976; Cheney 1980, as cited in 

Douglas 2011). Oceanographic studies in the vicinity of Cobb Seamount began in 1952 

(Douglas 2011).  The North Pacific Current flows predominantly eastward at 

approximately 10 cm/sec (Hickey 1989, as cited by Parker and Tunnicliffe 1994). Surface 

drifters released near Cobb Seamount moved from NW to SE linearly (Dower et al. 

1992), but water in the area is also characterized by a a persistent clockwise (i.e. 

downwelling) eddy, consistent with a stratified Taylor cone (Dower and Perry 2001, but 

see Freeland 1994), and Freeland (1994) reported clear evidence of recirculation around 

Cobb Seamount. In addition to currents, Cobb Seamount is subject to diurnal and 

semidiurnal tides (Larsen and Irish 1975). 

 

Plankton community 

Recirculating flows may act to entrap or concentrate primary productivity and 

ichthyofauna above seamounts (Dower et al. 1992). There is a subtle effect of Cobb 

Seamount on plankton communities compared to surrounding (i.e. background) areas in 

the northeast Pacific Ocean (Dower et al. 1992; Sime-Ngando et al. 1992; Dower 1994; 

Comeau et al. 1995; Dower and Mackas 1996). Primary production above Cobb 

Seamount was patchy but production rates were as much as 10 times greater than 

background levels (Comeau et al. 1995). This is consistent with observations of Dower et 

al. (1992) who repeatedly observed regions of high chlorophyll concentrations (2-5 times 

above background levels) with persistence times of at least one month over the seamount 

from 1990-1992. Similarly, Sime-Ngando et al. (1992) observed greater biomass and 

small-scale patchiness of ciliates on Cobb Seamount. In contrast, zooplankton biomass 

within 5 km of the summit was almost 30% lower than background levels (Dower 1994) 

and mesoplankton community composition differed on and off the seamount, with an 

effect on community composition detected as far as 30 km away from the pinnacle 
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(Dower 1994). Mesoplankton community composition was weakly correlated with 

environmental variables, including water temperature at a depth of 50 m (Dower and 

Mackas 1996). Hypotheses to explain differences in mesoplankton abundance and 

community composition included differential predation pressure on and off the seamount 

(Dower and Mackas 1996).  

 

Cobb Seamount was also associated with a greater abundance of juvenile rockfishes, 

which dominated the ichthyoplankton up to 30 km from the pinnacle but were rarely 

captured in samples collected greater than 30 km away (Dower and Perry 2001). These 

observations are consistent with a high abundance of adult rockfishes on Cobb Seamount 

(Parker and Tunnicliffe 1994) and the hypothesis that these rockfish populations are self-

recruiting to the seamount. Self-recruitment would be facilitated in part by oceanographic 

features that partially recirculate water around Cobb Seamount (Freeland 1994) and 

larval behaviour. 

 

Benthic community  

A series of expeditions to collect biological samples and visual observations with 

submersible vehicles or SCUBA divers (e.g. Birkeland 1971, Farrow and Durant 1985, 

Parker and Tunnicliffe 1994) have formed the basis for developing an inventory of 

species on Cobb Seamount and documenting patterns in community structure at different 

depths.  

 

Investigations of fish communities on Cobb Seamount began in 1950 with longline gear 

deployed from the RV John N Cobb, and the capture of several species of rockfish 

(Sebastes spp.) and Pacific Halibut (Hippoglossus stenolepis) (Douglas 2011). Large 

catches of Black Rockfish (Sebastes melanops) were reported by Chikuni (1971) and 

rockfish catches in 1978 and 1979 were dominated by Rougheye Rockfish (S. 

aleutianus), but also Shortraker Rockfish (S. borealis), Redstripe Rockfish (S. proriger), 

Harlequin Rockfish (S. variegatus), Rosethorn Rockfish (S. helvomaculatus), Black 

Rockfish (S. melanops), Pacific Ocean Perch (S. alutus) and Yelloweye Rockfish (S. 

ruberrimus). Widow Rockfish (S. entomelas) and Sablefish (Anopoploma fimbria) were 

landed in US fisheries from 1991 to 2003 (Douglas 2011). Other species captured 

incidentally during that time period included: Rosy Rockfish (S. rosaceus), Shortbelly 

Rockfish (S. jordani), Blue Rockfish (S. mystinus), Yellowtail Rockfish (S. flavidus), 

Bocaccio (S. paucispinis), Dover Sole (Microstomus pacificus), Rex Sole 

(Glyptocephalus zachirus), Rock Sole (Lepidopsetta bilineata), Blue Shark (Prionace 

glauca), Pelagic Armourhead (Pseudopentaceros richardsoni), Pacific Mackerel 

(Scomber japonicas), Skilfish (Erilepis zonifer), Salmon Shark (Lamna ditropis), 

Longnose Skate (Raja binoculata), and Brown Cat Shark (Apristurus brunneus) (Douglas 

2011).  

 

Submersible and SCUBA dives from 1965 to 1983 surrounding the pinnacle (35-110 m) 

revealed communities dominated by echinoids, encrusting coralline algae, turf algae 

(primarily Desmarestia viridis), giant rock scallops (Crassadoma gigantea) colonized by 

strawberry anemones (Corynactis californica), sponges, tunicates and bryozoans, 
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aggregations of sea urchins (Mesocentrotus franciscanus) and rockfishes (Birkeland 

1971; Schwartz and Lingbloom 1973; Farrow and Durant 1985; Parker and Tunnicliffe 

1994). In particular, Parker and Tunnicliffe (1994) noted that pelagic juvenile rockfish 

formed large schools in the 1980s and unusual abundances of larval rockfish have been 

captured in zooplankton tows (Dower and Perry 2001). The gently sloping terrace from 

125-300 m was dominated by echinoderms including crinoids (Florometra serratissima), 

brachiopods, and ophiuroids inhabited calcareous sediment and rock outcroppings, and 

the seastars Pycnopodia helianthoides and Crossaster papposus were noted as common 

predators (Farrow and Durant 1985; Parker and Tunnicliffe 1994). Farrow and Durant 

(1985) described small coral bioherms at 300 m, and the presence of hydrocoral, crinoids, 

ophiuroids, and gorgonians from 500-700 m. The assemblages observed in less than 180 

m depth on Cobb Seamount appeared to be dominated by species with larvae that spend 

less than two weeks in the water column. This observation suggests that oceanographic 

processes around the seamount may influence colonization and recruitment dynamics 

(Parker and Tunnicliffe 1994). This conclusion is consistent with studies that suggest 

water is recirculated around Cobb Seamount but turns over every 17 days (Dower et al. 

1992; Freeland 1994); species with larvae that spend longer times in the water column 

may be more likely to drift off the seamount than those with shorter larval periods 

(Birkeland 1971; Parker and Tunnicliffe 1994). Birkeland (1971) also proposed 

numerous hypotheses to explain notable differences between the benthic community of 

Cobb Seamount and those of adjacent coastal areas, including the paucity of macroalgal 

species diversity, unusual abundance of Crassadoma gigantea, small sizes of Metridium 

senile, presence of typically warm water species (e.g. Corynactis californica) and deeper 

depth ranges of many species (e.g. Leptasterias hexactis). 

 

Seabird assemblage  

 

There is little published information on the assemblages of vertebrate species that use 

surface and near-surface waters around Cobb Seamount, although anecdotal observations 

and data from surveys undertaken in the vicinity may exist in unpublished form. 

Available literature on seabird assemblages associated with seamounts provides useful 

context for developing predictions on patterns of distribution and abundance around 

Cobb Seamount. 

 

The environment in which most seabirds forage is heterogeneous, and their prey is most 

often patchily distributed (e.g. Ashmole 1971; Weimerskirch 1997, 2007). The stochastic 

nature of prey availability within that environment has been suggested as one of the 

primary factors shaping seabird life history strategies (Lack 1968).  The distribution of 

oceanic prey depends primarily upon physical processes that vary spatially and 

temporally (Hunt et al. 1999; Ainley et al. 2005).  Large frontal zones may support 

concentrations of prey patches, and the locations of the frontal zones may be predictable 

over prolonged periods of time (Schneider 1993; Weimerskirch et al. 2005).  For 

example, Ballance et al. (2006) wrote that there are many distinct macro- (1000-3000 

km), and meso-scale (100-1000 km; after Haury 1978) features that are ñ...relatively 



 

7 

 

permanent and predictableò and include: ñ...major surface currents, the boundaries 

between them, larger gyres and eddies and surface waters downstream of islands...ò. 

 

At-sea surveys have shown that seabird densities respond to increased indices of prey 

abundance at macro- and meso-scales (e.g. Fauchald and Erikstad 2002; Ainley et al. 

2005; Bost et al. 2008).  However, at coarse- (1-100 km) and fine- (< 1 km) scales, the 

predictability of prey patches is much lower (Hunt and Schneider 1987); and the link 

between prey abundance and seabirds may be inconclusive or contradictory (e.g. 

Logerwell and Hargreaves 1996; van Franecker et al. 2002).   

 

Rogers et al. (2007) noted that: ñSeamounts act as biological hotspots and often attract a 

high abundance and diversity of large predators such as sharks, tuna, billfish, turtles, 

seabirds and marine mammals...ò; and that: ñRogers (1994) suggests two main 

explanations why seamounts host such diverse benthic and pelagic 

communities....increased productivity resulting from upwelling of nutrient-rich deep 

seawater around seamounts.....or the trapping of layers of diurnally migrating 

zooplankton, advected over seamount summits at nightò.  Although there is evidence of 

enhanced productivity at some seamounts, it is not a consistent feature and a wide range 

of spatial and temporal variability exists (White et al. 2007).   

 

A number of authors have reported that seabirds aggregate at seamounts (e.g. Blaber 

1986; Bourne 1992; Haney et al. 1995; Yen et al. 2004); however, few studies have been 

able to show the causal relationships between seabirds and seamounts (Thompson 2007).  

Variation between seamounts in seabird prey composition, abundance and availability, is 

undoubtedly related to differences in seamount locations, topographies, summit depths 

and how the seamounts interact with physical processes (e.g., flows, currents and tides).  

Compounding the differences is the fact that the physical processes occurring over 

individual seamounts operate at different time-scales (from daily to inter-annually, 

Thompson 2007); and as such, the prey distribution, abundance and availability and the 

predator community fluctuates accordingly.  

 

Not all seamounts are of equal importance to seabirds.  Morato et al. (2008) examined the 

influence of seamounts on the abundance of four species of seabirds (Coryôs shearwater 

Calonectris borealis, yellow-legged gull Larus michahellis, common tern Sterna hirundo, 

and roseate tern Sterna dougallii) and several dolphin and fish species.  The authors 

found that while some marine predators (Coryôs shearwater, short-beaked common 

dolphin Delphinus delphis, Skipjack Tuna Katsuwonus pelamis and Bigeye Tuna 

Thunnus obesus) were significantly more abundant in the vicinity of the summits of some 

shallow-water seamounts; other species examined did not demonstrate any association 

with seamounts.  Morato et al. (2008) suggested that while some may act as feeding 

stations, only those seamounts shallower than 400 m in depth appeared to have an 

aggregative effect.  

 

Haney et al. (1995) studying the seabird community associated with a mid-ocean 

seamount in the eastern North Pacific (Fieberling Guyot, minimum depth 438 m below 

the surface), noted that the óaway seamount seabird communityô (> 30 km from the 
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seamount) was dominated by Leachôs storm-petrels Hydrobates leucorhous ; whereas, the 

ónear seamount seabird communityô (< 30 km from the seamount) consisted primarily of 

members of the order Procellariiformes (predominantly black-footed albatrosses 

Phoebastria nigripes).  The authors reported that total bird density near the seamount was 

> 2.4 times greater than the away seamount total bird density.  Haney et al. (1995) 

speculated on possible mechanisms that would attract seabirds to the guyot but they were 

unable to identify a plausible explanation. 

 

Fisheries 

Commercial fishing activities on Cobb Seamount began in the 1970s with Japanese fleets 

using stern trawlers, bottom longline, and gillnet gear (Takahashi and Sasaki 1997; 

Douglas 2011). Japanese stern trawlers fished Cobb Seamount in 1978 and 1979 and 

captured 396 metric tons of rockfishes (Sebastes spp.), predominantly Rougheye 

Rockfish (Sebastes aleutianus). Japanese fishers returned from 1985 to 1989 to fish with 

bottom longline and gillnet gear, as well as heavy-duty tire trawl gear (Sasaki, pers. 

comm. as cited in Douglas 2011). Total removals in the 1970s and 1980s included almost 

1000 mt of groundfish (88% red rockfish, 3% Sablefish, 9% other, primarily Jack 

Mackerel, Trachurus symmetricus).  

 

Douglas (2011) reviewed fishing activities undertaken by the United States (US) on Cobb 

Seamount. In the 1980s and a large fishable widow rockfish population was discovered 

by the US and fished until 2003. From 1994-1996, fishery landings were lower because 

schools were difficult to find and catches were low-volume; trawl vessels used mid-water 

gear exclusively (the bottom was too rugged for trawl nets). During that time, bottom 

longline and fish pot gear were also used at Cobb Seamount to target Sablefish. From 

1991-2003, 5739 mt of fish caught at Cobb Seamount were landed; the vast majority 

were Widow Rockfish captured by trawl nets. US fisheries on Cobb Seamount ceased 

because of concerns about the sustainability of the Widow Rockfish fishery. The US 

National Marine Fisheries Service stopped issuing high seas permits for net gear types in 

2004. Evidence of overfishing was based on changes in the size structure and abundance 

of catch, and reductions in the size at maturity (Douglas 2011).  

 

Canada also conducted exploratory longline and bottom trawl fisheries at Cobb Seamount 

in 1980. From 1983 to the present, there have been sporadic trips to the seamount, and 

the majority of these trips have fished Sablefish by trap. The Sablefish seamount fishery 

is managed separately from the coastal Sablefish fishery and includes all seamounts off 

the British Columbia coast. The seamount fishery is divided between óNorthô and óSouthô 

management areas; with one vessel per month from 1 April to 30 September permitted to 

participate in the óSouthô management area (DFO 2014). A lottery draw is used to 

determine which vessel can participate in the seamount fishery. Fishers that are permitted 

to fish in the óSouthô management area and wish to fish beyond the 200 nautical mile 

Exclusive Economic Zone must apply for a Section 68 Licence to fish in international 

waters (DFO 2014). There is a monthly vessel limit for Sablefish of 75000 lbs (34 mt) 

(DFO 2014). 

 



 

9 

 

Other countries than those mentioned above have likely fished Cobb Seamount, but no 

data are available. 

 

Vulnerable Marine Ecosystems (VMEs) 

The North Pacific Fisheries Commission (NPFC) is a new Regional Fisheries 

Management Organization (RFMO) that will manage fishing activities in the North 

Pacific Ocean according to the Convention on the Conservation and Management of High 

Seas Fisheries Resources in the North Pacific Ocean. The NPFCsô Scientific Working 

Group (SWG) was formed to provide science-based advice needed to implement the 

Convention. Key priorities for the SWG include the identification of VMEs and the 

development of encounter protocols to limit fishing-related impacts to VMEs. 

International guidelines for management of deepwater fisheries in the high seas define a 

VME as one likely to show a substantial negative response to disturbance (FAO 

2008).VMEs include those dominated by long-lived and fragile taxa, including but not 

limited to, coldwater corals and sponges. Thus, Fisheries and Oceans Canada (DFO) and 

the National Oceanic and Atmospheric Administration (NOAA) undertook a joint survey 

of VME components on Cobb Seamount, where the Canadian Sablefish fishery has the 

potential to impact coral and sponge dominated communities as well as other types of 

VMEs. 

 

Objectives 

The research objectives for the 2012 Cobb Seamount survey included:  

1. surveying benthic communities to depths of approximately 1300 m;   

2. identifying the location of vulnerable marine ecosystem (VME) indicator species; 

3. surveying seabird and marine mammal communities;  

4. surveying pelagic communities;  

5. collecting oceanographic data including temperature, salinity and oxygen;   

6. and documenting observations of fishing gear and impacts to benthic 

communities. 

  

In order to achieve these objectives, we collected video and still images from 19 sites 

using two remotely operated vehicles (ROVs) and an autonomous underwater vehicle 

(AUV). The two ROVs were similar models with different depth capacities, while the 

AUV was capable of completing deeper dives. The occurrences of seabirds and marine 

mammals were documented through visual surveys. Hydroacoustic and oceanographic 

data were also collected to characterize the biological and physical attributes of the 

pelagic zone above Cobb Seamount. In this report, we provide a detailed description of 

our sampling design and image analyses, summary statistics on the benthic community 

structure, habitat types, the distribution of corals and sponges, and the location and type 

of fishing gear and related impacts observed during surveys. We also compile lists of 

observed species in demersal and surface waters, and a summary of environmental data 

collected on the seamount (e.g. temperature, salinity, oxygen, hydroacoustic). More 

detailed characterization of benthic community structure will follow additional 
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quantitative analysis of video and photographs. Data are available upon request from the 

authors. 

 

Methods 
Details from the Science Cruise Number PAC 2012-43 led jointly by Fisheries and 

Oceans Canada (DFO) and the United States National Oceanic and Atmospheric Agency 

(NOAA) are available in the cruise plan
1
 and cruise report

2
. The survey was carried out 

aboard the CCGS John P. Tully which sailed from the Institute of Ocean Sciences (IOS) 

in Sidney, BC on 19 July 2012, was stationed at Cobb Seamount from 21-26 July 2012, 

and returned to Port Hardy, BC on 28 July 2012. Science crew included researchers from 

eight institutions, including the Pacific Biological Station (DFO), The Northwest 

Fisheries Science Center (NOAA), The Southwest Fisheries Science Center (NOAA), 

The Pacific Islands Fisheries Science Center (NOAA), Memorial University of 

Newfoundland, Simon Fraser University, University of Victoria, and Environment 

Canada (Appendix 1).  

 

The Canada Coast Guard crew on the CCGS John P. Tully from 17-28 July 2012 were 

led by Captain Joanne McNish; they managed all operations aboard the ship and assisted 

with hydro-acoustic surveys, remotely operated vehicle (ROV), autonomous underwater 

vehicle (AUV), and conductivity/temperature/depth (CTD) probe deployment, as well as 

ROV operations and underwater navigation.  

 

Of the 11 days allocated for the cruise, six were spent on Cobb Seamount collecting data 

and two and a half were spent en-route to and from the seamount. Tests with ROV and 

AUV submersibles were carried out in Patricia Bay, BC on 18 and 19 July 2012 to 

practice and optimize communications and operations during deployment, underwater 

navigation and data collection and retrieval. During the six days on station at Cobb 

Seamount, the science crew undertook 18 ROV dives and five AUV dives primarily 

during daylight hours. Hydro-acoustic surveys and CTD data were carried out 

opportunistically during daylight hours and routinely at night.  

 

Sea and weather conditions were generally favourable for surveys with ROV, AUV, 

hydro-acoustic and CTD equipment, but less so for observing seabirds, marine mammals 

and other animals at the waterôs surface (Appendix 2). Wind speed ranged from 8-22 

knots on Cobb Seamount (mean ± SD = 16.8 ± 14.4). Weather conditions were 

dominated by slight or moderate precipitation and fog patches. 

 

Surveys of benthic communities 

Our sampling design was influenced in part by the types of submersibles available; they 

differed in terms of depth capabilities, equipment for data collection, and navigational 

                                                 
1
 https://public.waterproperties.ca/cruiseplanview.php?cruiseid=2012-43 

2
 https://public.waterproperties.ca/cruisereportview.php?cruiseid=2012-43 
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considerations. We begin with a description of the submersible vehicles followed by our 

sampling design. 

Submersible set-up and deployment 

 

Submersible work was carried out using three submersible vehicles which differed in 

depth range and photographic capabilities. Two ROVs operated by DFO and SFU were 

tethered and, at the time of the survey, were capable of diving to depths of approximately 

220 m and 550 m, respectively.  The NOAA-operated SeaBED-class AUV was 

programmed to dive to a depth of 1300 m and was equipped to collect digital still 

photographs. 

 

Each of the three vehicles was equipped with different camera types. Depending on the 

nature and quality of images and the question of interest, data on particular habitat types 

or taxonomic groups obtained with the three vehicles may not be directly comparable. In 

this report, we summarize observations at the scale of transects and discuss general 

patterns in species diversity, distribution and abundance across transects when 

appropriate. 

Phantom ROVs 

The ROV operated by DFO (Figure 3) was a customized Deep Ocean Engineering 

Phantom HD2+2 (from here onward referred to as the DFO ROV). This vehicle is rated 

to 300 m depth, but during the cruise, its umbilical cord limited dive depth to a maximum 

of 220 m. In addition to the stock standard definition (SD) video camera, it had one 8 

megapixel Cyclops digital still camera (C-Map Systems, Inc.) with a separately housed 

flash, and one high definition (HD) Mini Zeus video camera (1080i, Insite Pacific Inc.). 

The still camera and the HD video camera were on a tilt mechanism on a frame extension 

at the front of the DFO ROV and tilted together and pointed in approximately the same 

direction. Each was fitted with parallel lasers to aid in sizing organisms for identification. 

The HD video camera had two green lasers attached to the camera housing that provided 

a 10 cm reference scale horizontally across the field of view (FOV). Two underwater red 

lasers located within the still camera housing were set up to provide a 10 cm reference 

scale in the centre of each image vertically across the FOV, while a third red laser 

provided an indication of distance from the substrate (to indicate distances greater or less 

than approximately 1 m). The SD video camera was mounted on the stock tilt mechanism 

and provided additional field of view while navigating the DFO ROV underwater. The 

two tilt mechanisms were able to tilt independently and were both capable of pointing 

from slightly backward of straight down to well above horizontal forward. Camera angles 

were generally adjusted to give the best view of the bottom, often obliquely forward 

(around 45ę up from straight down). At this angle, operators were able to more easily 

detect and avoid obstacles while navigating the DFO ROV along the transect path.  
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Figure 3.  Remotely operated vehicle (ROV) operated by Fisheries and Oceans Canada (photo 

courtesy of Jonathan Martin).  

 

Video from the HD and stock SD cameras was recorded continuously throughout the 

dive, from the time of deployment to retrieval. The Cyclops digital still-camera was 

configured to take still photos every 15 seconds while the DFO ROV was on the seafloor. 

Manual photographs were also taken to photo-document organisms or other features of 

interest. Some voucher specimens were collected with a simple rotatable manipulator and 

collection bag. 

 

The ROV operated by SFU (Figure 4) (from here onward referred to as the SFU ROV) 

was also a customized Deep Ocean Engineering Phantom HD2+2. This vehicle is rated to 

600 m depth, but during the cruise, its umbilical cord limited dive depth to a maximum of 

550 m.  The stock SD video camera had two lasers to provide a 10 cm reference scale, 

however, these were not used during transects due to technical difficulties. The SFU 

ROV was not equipped with a digital still camera or the means to collect samples. 
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Figure 4.  Remotely operated vehicle (ROV) operated by Simon Fraser University (Photo courtesy of 

Barbara de Moura Neves). 

 

During dives the ROVs were piloted near the seafloor (0.5 to 1.5 m above) at a speed of 

approximately 0.1 to 0.25 m/s (0.2 to 0.5 knots). The umbilical cord of each ROV was 

attached to and deployed with a 218 kg (480 lb) clump weight mounted on a separate 

steel hydrographic cable. The ROVs free tether was 20-30 m, while the remainder of its 

umbilical cord was twinned with the steel cable supporting the clump weight. This 

configuration improved the pilotôs navigational control during ROV operations by 

reducing the effects of drag caused by current acting on the umbilical cable between the 

surface and the working depth.  

 

Hypack hydrographic software (Hypack, Inc.) and the ORE Trackpoint 3 (ORE Offshore) 

acoustic tracking system were used to navigate the ROVs during dives and record 

position information. On the HD video, the data, time (GMT), depth, and cruise number 

were recorded as an overlay using a combination of hardware (Sensoray 2246) and 

custom software (Cmap Systems, Inc.). On the SD video, the date, time (GMT), depth 

and magnetic compass heading (as well as umbilical turns) were recorded as an overlay 

using the DOE overlay. The time of all computers and video overlays was synchronized 

to GMT using a GPS. For still photographs, the camera was also synchronized to GMT 

time so that time recorded in the EXIF metadata could later be used to geotag the photos 

using the tracking data. 

NOAA AUV 

The NOAA SeaBED AUV (Figure 5) was designed by engineers at Woods Hole 

Oceanographic Institution and operated by the NOAA NWFSC and PIFSC.  The AUV 

was a multi-hull, hover-capable vehicle that obtained data close to the seafloor while 

maintaining precise altitude and navigation control (Clarke et al. 2010). Survey imagery 

was collected using stereo still 5 megapixel, 12-bit dynamic range Prosilica GigE 
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cameras mounted perpendicularly (downward-facing) and from a forward-angled 11 

megapixel Prosilica CCD camera on the AUV (only used to aid in identification).  The 

three still cameras (pointing downward and obliquely to the seafloor) were configured to 

produce orthogonal images of the seafloor. During surveying, the AUV was programmed 

to maintain a height of approximately 3 m above the seafloor and was programmed to 

take a photograph every 10 seconds. Cameras were synchronized with a camera strobe to 

light the images. During this survey, the SeaBED AUV dove to a maximum depth of 

1,154 m.  The SeaBED AUVôs altitude control allowed it to remain at a relatively 

consistent altitude off the seafloor. The measured altitude off the bottom and specified 

camera field of view allowed the area captured in each photo to be easily determined 

(Clarke et. al. 2010). The AUV was not equipped with lasers or the means to collect 

samples.  

 

 

Figure 5.  The National Oceanic and Atmospheric Administration's autonomous underwater vehicle 

(AUV) (Photo courtesy of Jonathan Martin). 

 

The AUV was equipped with two navigational sensors: the RDI 1200 kHz Doppler 

Velocity Log as the primary navigational sensor and the iXSea OCTANS gyrocompass 

and inertial motion sensor. The AUV was tracked using a Link Quest TrackLink 1500 

USBL navigation system. Subsurface communication was provided by the WHOI 
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256008 acoustic micromodem and surface communication used a FreeWave FGR-115 

RCRF radio modem. Depth was determined using a Paroscientific depth sensor.  Salinity, 

temperature, and pressure were collected using a Sea-Bird model 49 FastCat CTD 

mounted on the AUV. The SeaBED AUVôs position was estimated using an ultra short 

base line (USBL) range and bearing measurement in relation to the ship, the coordinates 

of the vehicle position in relation to its dive origin, and the GPS coordinates of the dive 

launch point. For additional AUV information see Clarke et al. (2010). 

Sampling design   

 

Through our sampling design, we aimed to characterize the benthic community structure 

of Cobb Seamount at different depths and aspects, assess changes in community structure 

over time, and investigate features of the seamount that might support unique or diverse 

communities. The depth capabilities of the three submersibles allowed us to stratify their 

use according to three depth zones. In BC, the Sablefish trap fishery extends from 

approximately 180 to 1300 m; although approximately three quarters of the fishing effort 

occurs between 460 and 825 m (Haist 2005). On Cobb Seamount, fishing gear deployed 

from 1996 ï 2010 was set between 102 m and 1591 m. However, 90% of gear sets 

occurred between 366 and 1088 m, and well within the AUVôs depth range. Thus, we 

prioritized AUV transects in this deeper zone and deployed the ROVs in the shallower 

zones. The two shallower depth zones were defined based on the depth range capabilities 

of the ROVs. The shallowest zone ranged to a depth of 220 m, while the intermediate 

depth zone ranged from 220 m to 550 m.  

 

Lack of information on the distribution of habitat type made it difficult to stratify 

sampling by variables other than depth and aspect. Prior to the survey, we obtained 

available data on the bathymetry (provided by NOAA), historical Canadian fishing effort, 

location of previous underwater visual surveys, and species lists to inform decisions on 

sampling design. The locations of previous underwater visual surveys carried out in the 

early 1980s were also plotted (Figure 6) and used to select one of the ROV haphazard 

dive sites. Information on the species previously observed on Cobb Seamount was 

collated from a number of sources including Birkeland (1971), Pearson et al. (1993), 

Parker and Tunnicliffe (1994), Dower and Perry (2001), and Douglas (2011).  
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Figure 6.  Location of transects surveyed during PISCES IV dives in 1982 and 1983 (coordinates 

courtesy of Verena Tunnicliffe). 

 

The ROV strata were determined by the umbilical depth range of each vehicle (DFO to ~ 

220 m; SFU 220 m to ~ 550 m). ROV dive sites were selected randomly within their 
















































































































































































































































