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Chapter 6 

Midwater fish assemblages and seamounts 

Filipe M. Porteiro and 1J·acey Sutton 

Abstract 

Tvleso- and bathypclagic fishes arc conspicuous components of the 'deep scattering lay
ers' (DSL) of the world oceans. These ichthyofauna interact with resident demersal fauna 
at seamounts in several ways: ( 1) horizontal impingement by non- or weak vertical migra
tors (mainly deep meso- and bathypelagic forms); (2) impingement ofmesopelagic vertical 
migrators during migration, including topographic trapping; (3) adoption of a benthope
lagic lifestyle over seamounts by large, adult pelagic fishes; and (4) adoption a;~ a pscudocc
anic lifestyle by species from primarily pelagic families. including endemism and active 
aggregation, the latter being corroborated by acoustic evidence. Bio-phYsical coupling 
mechanisms are highly variable and site dependent, but some physical oceanographic fea
tures such as Taylor caps may serve to retain pelagic populations over seamounts; the most 
important physical feature is water depth over the seamount summit. There is evidence that 

pelagic fauna provide a crucial trophic link In seamount ecosystems and may be responsible 
for the large biomass of demersal fishes found at these locations. There is little evidence for 
direct bottom-up enhancement, whereas two behaviour-based explanations are suppmied by 
field studies: ( 1) the 'food-rest' hypothesis that predatory fishes use the seamount to hold 
station (rest) while taking advantage of the horizontal advection of prey (food); and (2) the 
'topographic trapping/interception' hypothesis that predatory fishes rely on seamounts to 
concentrate the density of vertically migrating pelagic prey. The exact mechanism may vary, 
but the overall effect is to convert mid-trophic level biomass (pelagic prey) to higher trophic 
level biomass (seamount-associated fishes) with increased efficiency. 

Introduction 

Deep-sea midwater fishes are considered ancient "uncvolved' bony fishes (Andriashev, 
1953) that belong to ancestral fish orders (Miya eta/., 2001; Nelson, 2006). Parin (1984) 
suggested that most deep pelagics evolved from demersal ancestors at similar depths on 
the outer continental shelves and slopes. These highly specialized fishes represent about 
7.5% of all marine fish species (ca. 1200 from 16000; Froese and Pauly, 2006), with tl1e 
greatest diversity in the mesopelagic layers. Two main groups of deep-sea midwater fishes 
can be recognized; meso- and bathypelagie fishes. The morphological, physiological and 
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behavioural adaptations (Marshall, 1979; Childress, 1995; Salvanes and Kristolfersen, 
2001) developed by each group reflect the environmental conditions and biotic interactions 
in the disphotic twilight zone (mesopelagial: 200 to I 000 m) and in tl1e aphotic abysses 
(bathypelagial: 1000 to >3000m). 

In general, mesopelagic fishes are small sized up to 30cm long, but normally about 
1 Ocm, although some species can reach l m. Most migrate vertically into the epipelagic 
layer at night and have a species-specific ventral array of bioluminescent photophores that 
are used for camouflage against predators, prey attraction and illumination and intraspecific 
communication (Herring and Morin, 1978; Young, 1983). They are relatively short-lived, 
rapid-tumovcr species with life spans of 1-5 years; cold- and deep-water fon11s tend to 
grow larger and live longer than tropical, shallower species (e.g., Childress et a/., 1980; 
Linkowski, 1985; Gartner, 1991). Batl>ypelagic fishes, on the other hand, are morphologi
cally, physiologically and behaviourally adapted to conserve energy in a food-limited envi
ronment. They arc larger than mesopeJagic fishes and have higher growth rates achieved 
by higher relative growth efficiencies (between 25% and 50%) (Childress et a/., 1980; 
Childress, 1995). Vertical migration and bioluminescence are uncommon (Young, 1983). 

Mid water fishes represent an important link between zooplanhion and higher trophic level 
predators such as seabirds, squids, piscivorous fishes and marine mammals. The primary 
prey of open-ocean mesopelagic zooplanktivorous fishes are calanoid copepods (Sutton 
et a/., 1998), but gelatinous prey arc also important for deep meso- and baU>ypelagic fishes 
around mid-ocean ridges and seamount systems (Sutton et a!., in press). Ivlicronektivores 
arc also an important guild of midwater fishes, feeding primarily on migrating fishes but 
also on shrimps and/or cephalopods (Sutton and Hopkins, 1996; Sutton eta/., 1998). 

Oceanic DSL 

The backs~attered acoustic signals or the DSL are the most prominent features in the 
acoustic -profiles of ocean water columns. During the day, the DSL is stable and compact, 
50--200m thick, in mid-depths from 400 to 600m. At dusk, most of the targets ascend 
into the epipelagic zone, \\;here they split into several vertical sub-layers, while some 
stay at the daytime depth or displace vertically wiU1in the mesopelagial. Before dawn, the 
main DSL descends again to daytime depths. Apart from the main DSL, other less strong 
acoustic layers are associated with particular groups of zooplankton or micronekton. Most 
of the deeper DSL are produced by non-migrant pelagic organisms. 

Micronektonic fishes with gas-filled swimbladders, such as vertically migrating myc
tophids, are the main component of the DSL, while macroplanlcton with gas chambers, 
such as some gelatinous siphonophores, also produce strong echoes. Pelagic invertebrates 
with hard chitinous exoskeletons like euphausiids, dccapods, copepods and shelled ptero
pods are important components. The relative vertical distributions of DSL animals are 
complex and highly variable in time and space. 

Vertically migrating mesopclagic organisms transfer particulate and dissolved organic 
matter from autotrophic upper waters to the heterotrophic deeper ocean (Angel, 1985; 
Angel and Pugh, 2000). At depth, vertical migrants produce faecal pellets and excrete 
metabolic products, such as carbon dioxide and dissolved organic carbon and nitrogen, 
generating the 'mesopelagic maximum' of organic matter often detected around 500m, 
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the average daytime depth of most DSL (Walsh et a/., 1988). Our understanding of the 
dynamics and the magnitude of the fluxes in these processes is poor (Angel and Pugh, 
2000; Ducklow el a!., 2001). 

Midwater micronekton-benthopelagic interactions 

Typical meso- and bathypelagic organisms enter and accumulate in the benthopelagic layer 
('bottom mixed' or 'benthic boundary' layer) where they interact with continental and 
oceanic island slopes and the summits and slopes of seamounts and mid-oceanic ridges 
(Parin and Golovan, 1976; Golovan, 1978; Merrett, 1986; Hulley and Lutjeharms, 1989; 
Mauchline and Gordon, 1991; Reid eta/., 1991; Koslow, 1996; Sutton el a/., in press). 

'Mesopelagic boundary communities' are discrete assemblages of primarily open
ocean, deep-water organisms. They include fishes, decapod crustaceans and cephalopods 
that otherwise live in the rnesopelagic environment and are associated with insular slopes 
and seamounts between 200 and 800m in depth (e.g., Hawaiian Islands; Reid eta/., 1991; 
Benoit-Bird eta/., 2001; Lammers et al., 2004). They link the oceanic and the neritic 
realms of oceanic islands and seamounts, providing a prcdi.f:table food source for epipe
lagic and demersal rnicronektivorous organisms. The degree ofpelagic~topographic asso
ciation appears to be site specific; in the Canary lslands, Meteor and Atlantis.seamounts, 

"' e.g., the midwater assemblages on the slopes interact with the neritic and the benthope-
lagic domains, but specialized boundary communities were not detected (Bordes et al., 

1999; Pusch et al., 2004). A distinction can be made between seamount-associated and 
continental/insular slope-associated micronekton, as the latter environment is subject 
to terrestrial influence. However, there are many species and/or genera in common (see 
Supplementary material). 

Deep-pelagic jis/z-seamormt interactions 

Most studies of seamount biota have been of plankton (see Gcnin, 2004) or larger, com
mercially exploited nekton (see Chapter 9) with relatively few studies of deep-pelagic 
micronekton. Nevertheless, pelagic micronek.ion seem to aggregate over seamounts and 
may play an important role as food (Isaacs and Schwartzlose, 1965; Kashkin, 1977; 
Koslow, 1997; McClatchie and Dunford, 2003). Knowledge of the distribution patterns 
of midwater fishes around seamounts is a prerequisite for understanding the trophic inter
actions of these communities. Froese and Sam pang (2004) report about I 07 micronck
ton species that associate with seamounts. Most were sampled at the vicinity of the Bear 
Seamount (Moore el a/., 2003) or at the Nazca and Salay Gomez submarine ridges (Parin 
eta!., 1997). Midwater fish-seamount interactions can be categorized into four groups: 

L Non-migrant or 1-veakly migrant midwater .fauna that enter the benthopelagic zone 

around seamounts. This group includes nearly all bathypclagic fishes as well as several 
groups of mesopelagic fishes. They may not be able to counter strong currents and are 
laterally advected towards steep topographies (see Chapter 4). Weakly or non-migrant 
mesopelagic fishes impinge upon the slopes of shallow, and slopes and summits of 
mid-depth seamounts. For example, at night the weakly migrant fish Argyropelecus 
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aculeatus is equally abundant over the slope of the Great Ivieteor and Atlantis 
Seamounts and at a non-seamount oceanic reference station (Pusch et a/., 2004). 
Higher densities of non-migrant micronekton are found at 300~1000m depth, and so 
they are absent from shallow seamount summits. Below lOOO m, fish density decreases 
with depth, though there is evidence of increased bathypelagic fish biomass associated 
with mid-ocean ridges (Sutton eta/., in press). Bathypelagic fishes are found on the 
deep slopes of all seamounts and the summits of deeper seamounts, but their overall 
role in seamount ecosystems is poorly known. 

2. Afesopelagic fauna that migrate to the epipelagic layers at night and interact ll'ith 
seamounts during the migration process. The interaction and the accumulation of the 
main migrant DSL organisms with benthopelagic and benthic biotopes of seamounts 
were first reported by Isaacs and Schwartzlose ( 1965). Migrant mesopelagic fishes 
can be laterally advected over shallow topography by surface currents during the 
night, then can be trapped over the summit of shallow seamounts on their way down 
to daytime depths (see Box 5.1 and Fig. 4. 7). They can also impinge the flanks of shal
low seamounts during any phase of the die! cycle and the summits of intermediate 
seamounts while descending to daytime depth. Seamount interactions therefore depend 

on local hydrography and the amplitude and intensity of the migration. They may also 
interact with bottom fauna during active vertical migration or passive horizontal advec
tion (Kashkin, 1984). Maximum interactions range from epipelagic waters at night to 
about 400-600 m, but vertical migration varies geographically, seasonally and across 
many space and time scales. 

All vertical migrants in the vicinity of a seamount are subject to interaction with 
its slopes. For example, a rich diversity of meso- and bathypelagic fishes caught near 
the fthl-topped Bear Seamou.nt (northwest Atlantic; Moore eta/., 2003) reflects that of 
the .surrounding environment. The impingement of these organisms with seamounts is 

" accidental with no apparent advantage for the interzonal pelagic migrants that graze 
in cpipelagic layers. Nevertheless, the phenomenon is trophically very important for 

'· seamount ecology. Feeding can be so intense that pelagic organisms can be depleted by 
resident benthopelagic predators, resulting eventually in a 'daily gap formation' over 
seamounts (sec Chapter 5; Genin eta/., 1988, 1994; Rogers, 1994; Pusch eta/., 2004). 

Because most of the migrants are conflned to the mesopelagic layers, this interaction is 
expected to decrease over seamounts deeper than I 000 m. 

3. Adults of meso- and bat!Iypelagic micronekton !lpecies that dwell in !he benthopelagic 
zones. A considerable proportion of drugonfish (family Stomiidae) in ichthyologi- -. 
cal collections worldwide were trawled in seamount and other slope resource surveys 
(Porteiro, 2005); bottom-trawled specimens were larger than those caught by pelagic 
gear ( 160nun mean standard length vs 79mm standard length). The stomiids, as well as 

larger individuals of Gonostomatidae, Myctophidae, Paralepididae and Melamphaidae, 
dwell over seamounts and other slopes below 700m, adopting a benthopelagic life 
strategy (Gushchin and Kukuev, 1981; Kukuev, 1982, 2004; Vinnichenko, 1997a; Melo 
and Menezes, 2002). These benthopelagic adults of pelagic taxa are not a large part of 
the seamount community, but they may be important as a <:oncentration of the larg

est, 'fittest' individuals for reproduction, seeding the surrounding waters with the best 
of the gene pool. Then carnivores could sit and wait for food 10 come to them via the 
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mechanism described above, while planktivores benefit from the high concentration of 
plankton in the near-bottom layers (Lorz et a/., \983), and not have to spend as much 
energy searching for food. 

4. 1\1embers of primarily pelagic families that associate ·with the benthopelagic layers of 
seamounts and other abrupt topography. Some 'pseudoceanic' or 'neritopelagic' spe
cies rsensu (Hulley and Lutjehanns, 1989; Parin et a/., \997) !rom primarily pelagic 
families occur near abrupt topography, but arc absent or less abundant in oceanic 
waters, suggesting a resident boundary community. These species, showing strong 
ecological interactions with the near-bottom layers and resisting advection off the 
seamount, fall into two classes: migrators and non-migrators. 

Non-migrators include some Sternoptychidae, Phosichthyidae, Platytroctidae and 
Alepocepha\idae. The elongate sternoptychids (subfamily Maurolicinae) Argyripnus 

at/anticus, A. electronus and A. iridescens live in association with the Great Meteor 
and other seamounts south of the Azores (Badcock, 1984a; Kukuev, 2004), with the 
seamounts of the Sa\a y Gomez Ridge (west of Easter Island; Parin, 1992; Parin el a/., 

1997) and with the Norfolk Ridge (northwest of New Zealand; Richer de Forges, 2001), 
respectively. A. electronus is endemic to the Sala y GOmez Ridge, while A. brocki, a 
member of the mesopc\agic boundary community (Reid et' a/., 1991 ), is endemic to the 
Hawaiian seamount region (Harold and Lancaster, 2003). The highly speciose stcr
noptychid genus Polyipnus, reported as pseudoceanie or benthopelagic, haS' many rep
resentatives that associate witl1 seamounts (Badcock, 1984a; Borets, 1,986; Harold, 
1994; Parin el a!., 1997; Richer de Forges, 2001; Moore et a/., 2003). The phosichthy
ids Polymetme CO!)'tlweola, P. thaeocol}'la, P. andriashevi and Yarrella blackjOrdi also 
belong to this group and are known to live preferentially in the continental, insular and 
seamount slopes (Badcock, 1984b; Shcherbachev et a/., 1985; Parin and Borodulina, 
1990; Parin et a/., 1997). P andriashevi is thought to be endemic to the Sala y Gomez 
Ridge (Parin et a/., \997). Several bathypelagic platytroctid species are reported to asso
ciate with seamounts and other abrupt undenvater structures. Holtbymia anomala, 

H. macrops, Normichtlzys operosus, Sagamichthys sclmakenbecki, A1aulisia mauli 

and A1. microlepis have been reported in association with many seamounts in the 
North Atlantic (Kukuev, 1982, 2004). S. abei has been found along the Sa\a y Gomez 
Ridge (Parin et a/., 1997) and over the Northwestern and Hawaiian seamounts (Borets, 
1986). Some micronektonic alepocephalids that are considered to be pelagic, among 
a family of mainly benthopelagic ncl.ion, have also been caught along seamount slopes 
(e.g., Bajacali}Ornia megalops, Xenodermichthys copei and Photostylus pycnopterus). 

The vertically migrant, seamount-associated mesopelagic fishes include species 
thought to be endemic to certain seamount chains. These include Nfaurolicus 111cfjakovi, 

Diaphus corifusus, D. parini and Idiolycluws urolampus from the Nazca and Sala 
Y Gomez Ridges (east central Pacific; Parin et a/., 1997) and D. basi/eusi !rom the 
Equator Seamount (Indian Ocean; Bekker and Prut'ko, \984), which migrate vertically 
off the bottom at night and descend to ncar-bottom layers during the day. Other spe
cies seem to concentrate preferentially on seamounts but occur also elsewhere in the 
pelagic waters. Parin and Prut'ko (1985) and Parin (1986) reported a myctophid species, 
D. suborbitalis, living in strong association with Equator Seamount: its abundance was 
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much higher over the seamount than off-mount, even 3~5 km away, although it occurs also 
in other regions. Sassa et a/. (2002) found similarly greatly enhanced mesopelagic fish 
numbers and biomass over the Emperor Seamount chain (Hawaii) relative to surrounding 
waters. This was largely due to dense assemblages of the seamount-endemic sternopty
chid NL imperiatus. In RSA and Discovery Seamounts in the South Atlantic, Kalinowski 
and Linkowski (1983) and Linkowski (1983) found aggregations of the congeneric 
A1. muelleri. 

Boehlert and Seki (1984) reported hydroacoustical 'clouds' of micronekton over 
Southeast Hancock Seamount (Hawaii); trawling revealed numbers of the sternoptychid 
1\£. muelleri (later known as lvf. imperiatus; Parin and Kobyliansky, 1996), the lophog

astrid mysidacean Gnathophausia longispina and the cephalopod Iridoteuthis iris. These 
species remained over the seamount ftank:s during day and then accumulated over the top 
to within lOOm of the surface at night to feed (Boehlert, 1988; Wilson, 1992; Boehler! 
eta!., 1994; Wilson and Boehler!, 2004). They were largely absent in waters away from 
the seamount, suggesting a permanent seamount boundary community. However, the 
swarms associated with small seamounts may not be self-sustaining and may recruit juve
niles from surrounding larger seamounts. Wilson and Boehlcrt (2004) showed that behav
iour was likely responsible for swarms, as the fish resist advection off the seamount by 
active swimming. 

The life cycles of these species appear to be tightly coupled with the hydrography of 
the seamount to minimize the risk of being lost both during larval and adult phases. They 
probably benefit either from increased food availability or by a wider range of habitat 
diversity created by the topography and the hydrography (Wilson and Boehlert, 2004 ). 
This pelagic guild is considered the most specialized in terms of seamount interactions, 
though.there are only few localized examples of micronekton that actively aggregate and 

migr;.1te vertically over seamounts. 

Bio-physical coupling mechanisms affecting the interactions of midwater 
pelagic micronektou witlz seamounts 

Seamounts disrupt seawater flow and affect the hydrography and current patterns relative 
to adjacent open-ocean regions. Oceanic internal waves and tidal waves can be reflected 
and amplified, turbulent vertical mixing can be enhanced, localized jets can be produced, 
and eddy structures, known as Taylor columns, may form around seamounts and generate 
semi-closed circulations (sec Chapter 4). 

The physical mechanisms that affect the interaction of different groups of micro nekton 

with seamounts are poorly understood. What is known about bio-physical coupling near 
abrupt topographies was reviewed by Genin (2004 ). The meso- and bathypelagic fauna 
can be horizontally advected by currents and impinge the seamount biotopeS as they pass 
through the benthopelagic layers associated with the seamount (see Chapter 5). These ani
mals probably cannot advect into water bodies over seamounts where a permanent Taylor 
cap is present (e.g., Great Meteor Seamount; Beckmann and Mohn, 2002; Kaufmann 
eta/., 2002). A substantial degree of isolation ofthc water above the Great Meteor Seamount 

is thought to prevent advection of oceanic micronekton organisms towards the plateau 
of that feature (Dielanann, 2004; Pusch eta/., 2004 ). On the other hand, organisms may 
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become physically aggregated in near-bottom layers where accelerated current (ebb and 
flow) past seamounts generate a Taylor column and other quasi-permanent eddy structures 

downstream. 
Lateral advection of die! migrant organisms in the epipelagic layer at night over the 

seamounts summits and slopes is the basic mechanism required for the topographic trap
ping of micronekton when descending to daytime depth (Isaacs and Schwartzlose, 1965; 
Dower and Perry, 2001), The scope of this phenomenon is related to the extent of vertical 
migration, depth of seamounts and intensity of horizontal currents (Chapter 5). 

The seamount hydrographic environment significantly influences the behaviour, dis

tribution, recruitment and linkage of seamount-associated micronekton (groups 3 and 4) 
with the seamount (Wilson and Firing, 1992; Wilson and Boehlert, 2004), To maintain the 

association, the micronekton must actively keep position by swimming against the pre
vailing current stream, Wilson and Boehlert (2004) reported that most of theSE Hancock 
Seamount population of 1Hauro/icus stay associated with the seamount even if they face 
high current intensities. However, the authors observed a horizontal displacement of the 
J\Iauro!icus 'cloud' to the downstream side of the summit by the end of night 'pelagic' 
phase. These authors suggested that retention of the seamount-associated micronckton 
organisms by the weakly defined Taylor columns was unlikely, Topographically steered, 
daytime swimming upft.ank towards the summit is one o.( the several mechanisms pro
posed to explain the active maintenance of those populations over seamounts (Boehlert, 
1988; Benoit-Bird eta/,, 2001). 

High variability in the topography, physiography (area, depth of the sunlrnit), degree 
of isolation, background regional oceanographic regime, location and .seasonality of 
seamounts renders similarly diverse the ecological processes that determine the structure 
of local communities (reviewed by Boehlert and Genin, 1987; Rogers, 1994), The water 
depth of the summit appears to be particularly important, as it determines the composition 
of the micronekton assemblages that interact with the seamounts. Seamount-associated 
fauna eating mesopelagic food likely concentrate over the summits and flanks of intermedi

ate seamounts and the flanks of shallow ones. Figure 6.1 sunm1arizes how the different 
midwater fish assemblages interact with seamounts. 

1/·oplzic iuteroctious with seamouut predator fishes 

Seamounts have higher productivity compared with the surrounding open ocean (see 
Chapters 4, 5 and 7; Ehrich, 1977; Clark, 1999; Uiblein eta/,, 1999) and may harbour large 
aggregations of benthopelagic fishes (see Chapter 9; Boehler! and Sasaki, 1988; Rogers, 
1994; Koslow, 1996, 1997; Koslow et a/,, 2000) such as orange roughy (Hop/ostethus 

atlanticus), pelagic am1ourhead (Pseudopentaceros wheeler!), alfonsinos (Betyx spp.) and 
cardinal fishes (Epigonus te/escopus) (Morato et aL, 2006), Three mechanisms, discussed 
in detail in Chapters 4 and 5 and outlined in Chapter 14, have been suggested to explain 
how these aggregations are supported trophodynamically (Genin, 2004), 

The first proposes that the high biomass of fish results, at least in part, from locally 
enhanced primary production and subsequent bottom-up transfer of this energy to higher 

trophic levels in seamount food chains (Uda and lshino, 1958; Hubbs, 1959; Uchida and 
Tagarni, 1984; Boehlert and Genin, 1987), Upwelling and entrainment processes associated 
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Fig. 6.1 The interactions between the different guilds of deep-pelagic fishes and seamounts of di fTcrent heights: 
(a) summit entering the epipelagic layers; (b) summit entering the mesopelagic layers; and (c) summit in the 
bathypclagic layers. Horizontal arrows: non-migrant or weakly migrant meso- and bathypelagic fishes that are 
laterally advcctcd 10 the benthopelagic realm around scamount.s; vertical arrows: assemblage of die! vertically 
migrating fishes that interact with seamounts during the migration process; black arrows near seamount: adults of 
meso- and bathypclagic rnicronekwn species that dwell in the benlimpelagic zones; grey arrows ncar seamount: 
non-migrant micronekton flsh species that associate preferentially with the benthopelagic layers of' seamounts; 
U-shapcd arrows: migrant micronekton fish species associated with the benthopelagic layers of seamounts that 
perfOrm daily vertical migrations. 
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with Taylor cap formation would enhance nutrients in epipelagic waters and drive 
increased primary production, detected over certain well-studied seamounts (Genin 
and Boehlert, 1985; Dower et a/., 1992; Comeau et al., 1995; Odate and Furuya, 1998; 
Mourii'io eta/., 2001, 2005). However, it is unlikely that water could be retained around a 
seamount for a time period needed for production to work its way through the food web 
to the higher trophic level fishes residing on the seamount. Moreover, most studies have 
failed to demonstrate persistent high chlorophyll a patches over seamounts. Thus, it is 
not surprising that evidence for enhanced primary production leading to concentrations of 
fishes over seamounts is sparse (Rogers, 1994 ). 

The second mechanism, termed the 'feed-rest' hypothesis by Genin (2004), proposes 
that fish aggregations are sustained by the enhanced horizontal flux of pelagic prey organ
isms past the seamount (Tseytlin, 1985; Dower and Mackas, 1996; Koslow, 1997). This 
theory suggests that fish-rest motionless in quiescent shelters during non-feeding inter
vals and when conditions are appropriate they emerge from shelter, feed quickly and then 
retreat back to rest. The third hypothesis suggests that seamount aggregations are main
tained through predation on vertical migrants that are intercepted and trapped during the 
migration process (lsaacs and Schwartzlose, 1965; Genin et al., 1988, 1994; Williams and 
Koslow, 1997; Fock et al., 2002); the 'topographic blockage' hypothesis by Genin (2004). 

Most studies on the feeding ecology of seamount fishes accord with hypotheses 2 and 
3 that imported pelagic food supplies support the large fi~h aggregations on seamounts. 
For example, lsaacs and Schwartzlose (1965) estimated that at the lOOm isobath of Banco 
San Isidro (Baja Califomia), the flux of organic carbon due to topographie trapping of 
downward-migrating micronekton was about 40 times greater than the prin~ary production 
at the most productive regions off California. Seki and Somerton (1994) reported that the 
diet of armourheads over the summit of SE Hancock Seamount (265m) consisted mostly 
of open-water, migrating micronekton that were advected and trapped over the seamount 
summit at night. Again, analyses of fish stomachs by Fock eta/. (2002) indicated that the 
hypothesis 3, the topographic blockage mechanism, coold explain sustained fish popula
tions, their distribution and die! behaviour over the Great Meteor Seamount The great
est densities of zooplanktivorous fishes were found at the edge of the seamount plateau, 
where the likelihood of encounter with demersal predators would be highest (Fock et al., 
2002). Several studies corroborate the 'topographic blockage' hypothesis by showing that 
maximum foraging on vertically migrating micronckton occurs in the early morning, 
when prey get trapped on their downward migration and become visible in the light, e.g., 
armourheads (Kitani and Iguchi, 1974; Seki and Somerton, 1994) and rockfish (Sebastes 
spp.; Isaacs and Schwartzlose, 1965; Pereyra eta/., 1969; Genin eta/., 1988). 

Other seamount-associated benthopelagic fishes may have specific feeding strategies. 
The alfonsino, BeiJ'X splendens, which feeds on midwater micronekton, actively tracks 
the movements of the main DSL instead of waiting passively for prey to be advected to the 
seamount. During the day, they stay near the bottom, while during night they migrate into 
the water column up to 250m above the bottom. This behaviour was observed for BeiJ'X 

populations living at deep seamounts of the northern section of the Mid-Atlantic Ridge 
(Vinnichenko, 1997b) and the Nazca and Sala y Gomez seamounts in the eastern central 
Pacific (Dubochkin and Kotlyar, 1989; Purin et al., 1997). The main prey included migrant 
and non-migrant midwater fishes such as Gonostomatidae, Stcrnoptychidae, Slomiidae, 
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Myctophidae; crustaceans such as dccapods and euphausids; and other pelagic organisms 
such as sa ips (Dubochlcin and Kotlyar, I 989; Vinnichenko, I 997b; Dlirr and Gonzitlez, 
2002). The cardinal fish, Epigonus spp., Zenopsis spp. and some gempylids show similar 
feeding behaviour (Parin el a/., I 997). 

A combination of feeding mechanisms may in fact be present. Tscytlin (1985) 
observed that the bottom entrapment of descending animals and the continuous horizontal 
influx of allocthonous rnicronekton and zooplankton may together provide enough food 
to maintain the commercial fisheries on intermediate seamounts. In the Azores, Morato 
et a!. (200 l) reported that blaclcspot seabrcam, Page/Ius bogaraveo, found on seamounts 
depend both on locally produced benthic food and on a regular supply of midwater fish 
that drift past. 

Because the average daytime depth of the main DSL is around 500 m, aggregations of 
seamount-associated benthopelagic fishes such as the orange roughy that live below that 
depth cannot centre their diet on migrant fauna, but rely instead on non-migrant deeper 
meso- and bathypclagie prey. Indeed, bathypeiagic smelts (Bathylagidae), large myc
tophids and stomiids were found to be the main prey of orange roughy caught between 
830 and I 500 m at seamounts off tl1e Azores (Barceios et a/., 2005) and in the Rockall 
Trough and Porcupine Sea Bight (Mauch line and Gordon, I 984; Gordon and Duncan, 
1987). Similarly, orange roughy caught at the seamounts off New Zealand had been 
feeding on non-migrant pelagic organisms (Rosecchi et a/., 1988), Australia (Bulman 
and Koslow, 1992) and Chile (Labbe and Arana, 2001). Koslow (1997) concluded that 
seamount aggregators subsist upon on meso- and bathypelagic organisms that drift past 
seamounts. Most of these studies have not found any clear pattern of daily feeding peri
odicity, which supports the idea that a constant flux of laterally advected non-migrant 
pelagic [a una indeed represent the main prey of orange roughy (see Chapter 14 ). 

Other species do seem to profit from the high concentration of daily vertically migrat
ing fiihes that associate with the benthopelagic layers of seamounts during the day, 
instead of open-ocean DSL pelagic organisms. For example, abundance of the myctophid 
D. suborbita/is was substantially higher over Equator Seamount than off mount, as 
was the abundance of predatory fishes (Parin and Prut'ko, I 985) whose main food was 
D. suborbita/is. In this trophic scenario, micronekton migmte upwards from their day
time depths at the seamount benthopelagic layer into the epipelagic zone at night to feed, 
are laterally advected over the seamount and then become 'topographically trapped' dur
ing their downward morning descent (see Box 5.1 ). In this manner, organisms that would 
normally be distributed in three dimensions are concentrated into two dimensions, the . 
horizontal plane over the seamount, thus increasing their density to potential predators. 
Borets (1986) also reported that the mirror dory, Zenopsis nebulosa, mostly eats pearl fish 
Alauro/icus, which performs diel vertical migrations and is associated with seamount bot
tom layers during day. 

While the specific mechanisms driving trophic interactions bet\veen benthopelagic 
fauna and water column fauna are not fully understood, it appears that the primary fac
tor is the concentration of pelagic prey that is normally widely distributed. In this man
ner, greater abundance of higher trophic level predators allows more efficient foraging. 
Increased trophic efficiency may work simultaneously over several trophic levels. In some 
cases (e.g., Great Meteor Seamount), higher trophic levels effectively utilize all or most of 
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the vertically migrating prey concentrated by topographic trapping, thus resulting in 'daily 
gap formation'. ln other cases (e.g., SE Hancock Seamount), predation on meso- and 
bathypelagic fishes by seamount fauna appears to be ol1sct by the benefits of increased 
prey availability, hence increasing local mesopelagic fish abundance. Whatever the mech
anism, it would appear that the trophic subsidy afforded to the demersal seamount fauna 
in the fonn of meso- and bathypelagic fishes, cephalopods and crustaceans is an integral 
part of the ecology of seamount ecosystems. 
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