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Abstract The hyperbenthos is a term applied to the association of small animals living in the 
water layer close to the sea bed. The species composition of the hyperbenthos is distinctly different 
from that of other benthic and plank.tonic groupings, and includes endemic species, plank.tonic species 
derived from their downward extensions (often with seasonal periodicity) and endo- or epibenthic 
species as they emerge into the water column (usually in die! cycles). In nearly all marine ecosystems 
investigated to date, there is a general increase in the biomass at the benthic boundary layer 
(hyperbenthon) relative to the water column immediately above it, yet the zone and its fauna remain 
relatively poorly studied. Sampling these often highly mobile animals is not easy as they are not 
collected efficiently by conventional benthic or pelagic samplers. A plethora of hyperbenthic sampling 
devices has been constructed and used with varying success. Typically, soft-bottom communities are 
sampled with sledges and hard substrata (including coral reefs) with traps. In recent years, there have 
been considerable developments in hyperbenthic research in the tropics (mostly coral reef lagoons), in 
temperate to cold-water coastal and shelf regions, and in the deep sea. Unfortunately, there is little or 
no mutual acknowledgement of results due partly to differences in terminology. For example, 
" hyperbenthos" and "suprabenthos " are used mainly in temperate and northern areas, whereas 
" demersal zooplankton" and " benthopelagic plankton " are preferred to designate the same fauna in 
tropical areas and the deep sea respectively. Semantic agreement is needed to enable more progress in 
understanding the role played by this group of animals in ecosystem functioning. The aims of this 
review are to summarize the disparate literature on the hyperbenthos, to bring some order to the 
terminology associated with this group and to stimulate more interest for this fauna. 

Introduction 

Throughout modern times, the macrofauna occupying the water layer adjacent to the 
bottom of the sea has been a focus for commercial exploitation, yet relatively little 
attention has been paid to the smaller animals inhabiting the same biotope (i.e. the 
potential prey species of the exploited fish and crustacean stocks and/ or their pre­
recruits). This association of small animals is referred to here as the hyperbenthos. 
Recently, there has been increased interest in the hyperbenthos and questions are now 
being asked to identify the role of this group in the functioning of marine ecosystems. 
This increased interest has been led by fisheries biologists who report that many 
demersal fish and epibenthic crustaceans feed, for at least part of their life, on the 
hyperbenthos (as observed from stomach content analyses). Furthermore, there is 
renewed interest in pre-recruit studies (e.g. Simard et al. 1990, McCall & Fleeger 1995) 
and many larval and early post-larval fish and crustaceans have a hyperbenthic life 
style. There is also growing interest in benthic- pelagic coupling (for the development of 
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carbon-flux models) and studies of energy fluxes through marine environments rarely 
include samples taken within a few centimetres of the sea bed and may, therefore, 
underestimate significantly the flux of particulate material. Finally, mysids, a major 
component of the hyperbenthos, are used increasingly in aquaculture, and in eco­
toxicology and pollution studies (e.g. Laughlin & Linden 1983, Brandt et al. 1993). 

Some studies of the hyperbenthos of tropical, temperate to cold-water and deep-sea 
environments have been reported, however, there is little or no mutual acknow­
ledgement of these respective efforts (Sainte-Marie & Brunel 1985). This lack of synthe­
sis may be attributed partly to differences in terminology. For example, the same group 
of animals is referred to as " demersal zooplankton" in the tropics, and as 
" hyperbentho " or " suprabenthos " at higher latitudes; deep-sea workers prefer the 
term " benthopelagic plankton" and refer to the zone as the " benthic boundary layer ". 
Vast geographical regions and habitats where hyperbenthic animals may be expected 
to occur abundantly, and thus play an important role in benthic- pelagic coupling, 
have not been sampled. This review synthe izes the disparate literature on the hyper­
bentho , and summarizes the main structural features of hyperbenthic communities, 
the history of hyperbenthic research and the sampling methodologies used. Since most 
published information relates to temperate and cold-water environments, there is an 
unavoidable bias to these areas, however, selected recent key studies of tropical and 
deep-sea hyperbenthic research are included. Further information on the early 
research, sampling methodology and the structure of the hyperbenthic communities in 
these latter environments may be found in the cited papers. Functional relationships of 
the hyperbenthos are also touched upon briefly although no attempt to review the 
extensive literature on the biology of the constituent taxa was made ; no unpublished 
theses or reports are included in the review. For ea e of comparison, all densities are, 
where possible, expressed as number of individual per 100 m3

. 

Terminology and definitions 

Generally, the term " benthos" is used as a descriptive term for the entire bottom 
community and the "benthic boundary layer " relate to the immediate ph ical 
environment of the benthos (McCave 1976). The marine bentbos may be divided, 
however, on size (into macro-, meio-, and microbenthos) and on po ition relative to the 
sediment/water interface (into endobenthic and epibenthic) (Pearson & Ro enb rg 
1987). Following the principles behind this terminology, the group of animals o up -
ing the uppermost benthic layer should be called the hyperbenthos and the zone they 
occupy the hyperbenthon. There are two argument in favour of using the term hyp r­
benthos in preference to the frequently used term suprabentho . The first i etym logi­
cal ; a noun derived from Greek (bentho ) hould be preceded by a Gre k pr fix 
(hyper-) rather than by its Latin equivalents (supra-, uper-). The e ond argwn nt i 
historical. Beyer (1958) wa the fir t to u e the term hyperbenth t des ribe thos 
animal that occupied the lower layer of the water column during differ nt p riod f 
their life or at different time of day, but which retained some onta t with th sub-
stratum. Boy en (1975a) defined the tran itional z n b tween the zone upied b 
the benthos and the plankton as the hyperbenthal, and identified that th h p r-
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benthos was not delimited clearly in space but represented a meeting of animals from 
two neighbouring "Lebensraume " (the plankton reaches the sea bed during its diurnal 
migration and the endobenthos rises to this or an even higher level in the water 
column). Planktonic organisms (mostly mysids) that lived within one metre of the 
bottom were referred to as "hypoplankton " by Fager et al. (1966) and this term was 
adopted by several authors (e.g. Mauchline 1972). The term "suprabenthos'', intro­
duced probably by Friedrich (1969), was later defined as all the swimming, bottom­
dependent animals (mainly crustaceans) which perform, with varying amplitude, 
intensity and regularity, seasonal or daily vertical migrations above the sea floor 
(Brunel et al. 1978). These workers preferred the term suprabenthos to hyperbenthos 
simply because they felt that the latter term would be confusing and would imply 
"more than benthic" rather than "above the benthos" (Brunel et al. 1978); the term 
suprabenthos has been adopted by many authors (e.g. Kaartvedt 1989, Sorbe 1989). 
" Benthopelagic plankton" and "benthic boundary layer macrofauna" have been used 
to describe the hyperbenthos in deep-sea studies (e.g. Marshall & Merrett 1977, 
Wishner 1980a,c) but these terms are rarely used in studies of shallower areas (but see 
Wildish et al. 1992). " Resident", "swarming" or "demersal zooplankton" have been 
used mainly for tropical hyperbenthos (e.g. Emery 1968, Hamner & Carleton 1979, 
Alldredge & King 1985). The mobile component of the hyperbenthos, especially 
mysids, has often been referred to as "micronekton" (e.g. Andersen & Sardou 1992) or 
" nektobenthos " (Greze 1951, Salemaa et al. 1990, Simm & Kotta 1992) and fish larvae 
are sometimes grouped as "ichthyoplankton". Wang & Dauvin (1994) and Wang et al. 
(1994) make a distinction between the "permanent hyperbenthos" (mysids, cumaceans, 
decapods, am phi pods, isopods and pycnogonids) and "near-bottom zooplankton" 
(subdivided into mesozooplankton : copepods, crustacean larvae, chaetognaths, poly­
chaete larvae; and macrozooplankton: ctenophores and post-larval fish). Micronekton, 
ichthyoplankton and mesozooplankton are all terms commonly in use in the study of 
pelagic plankton communities. Other terms used for the same fauna! assemblage 
include "semiplanktonic animals" (Sentz-Braconnot 1967) and "motile epibenthos" 
(Kritzler & Eidemiller 1972). For consistency, the term hyperbenthos should be used 
for all animals which spend part or all of their lives in association with the sea bed, the 
term "merohyperbenthos" applied to those that spend only part of their early life 
history in the hyperbenthos and recruit to the nekton, epibenthos or endobenthos, and 
"holohyperbenthos" for animals that spend variable periods of their adult life in the 
hyperbenthos (Hamerlynck & Mees 1991). Further classification, based on size, divid­
ing the fauna in "macro" - (larger than 0.5 mm or 1 mm) and " meiohyperbenthos " 
(larger than 32 µ, 45 µ or 63 µ and smaller than 500 µ or 1000 µ) is also recommended. 

Thus, the hyperbenthos comprises a broad assemblage of diverse forms related only 
by their distribution in space and not by phylogeny or exclusively functional attributes 
(Day et al. 1989). Many move position erratically or regularly, at specific times of the 
day or year, or at certain life-history stages. For example, some endobenthic animals 
emerge from the sediment for varying lengths of time and epibenthic animals also swim 
regularly [their behaviour ranges from haptic (referring to organisms that are normally 
continuously moving, but which attach themselves to the substratum when scared) to 
hemisessile (referring to the opposite behaviour)]. Nevertheless, the fact that the hyper­
benthos spend part or all of their lives in association with the bottom is a unifying 
feature . In analogy with the fact that many organism are so flexible in their diet that 
trophic relation and levels change seasonally, ontogenetically and geographically, the 
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benthic sub-communities are subject to fluctuations and to the occurrence of border­
line members. Still, the hyperbenthos may be considered as a true community 
(locationally defined, i.e. referring to all organisms within the stratum or habitat) as "a 
group of organisms occurring together, many of which will interact within a frame­
work of horizontal and vertical linkages " (Giller & Gee 1987). Depending on the loca­
tion of the animals in relation to the water/sediment interface, the benthos may be 
divided into three compartments : endobenthic, epibenthic and the hyperbenthic fauna. 
Further divisions of these main benthic compartments are defined taxonomically. 

Methodology 

Studies of the distribution and abundance of medium-sized marine fauna have been 
performed mainly by sampling gear constructed to catch either planktonic or benthic 
animals (reviews in UNESCO 1968, Eleftheriou & Holme 1984). The often highly 
mobile animals that live immediately above the bottom are caught only occasionally 
by such sampling gear and specific ampling devices have to be used to sample the 
hyperbenthos effectively. The choice of equipment depends largely on local condition 
(e.g. size of the ship, power and capabilities of the lifting gear, degree of exposure, depth 
of the water column, bottom conditions and the type of ample that is required for the 
specific research topics that are inve tigated) (Eleftheriou & Holme 1984), and many of 
the various sledges and traps produced to sample the hyperbenthos have been designed 
to meet local requirements. Hence, there is at present no need to tandardize the gear 
for ampling the hyperbenthos and the following repre ents a ummary of the gear 
currently used. 

Sampling soft-bottom communities 

Intertidal collections 

Marine and estuarine intertidal area can be ampled quite satisfactorily by a variety of 
hand-held dip nets or push nets (e.g. Jansen 1985). Small ledge , operated at a tan­
dard peed and for a fixed length of time, can al o produce replicable data (Mauchline 
1980, Takahashi & Kawagushi 1995). Colman & Segrove (1955) de igned a light, man­
hauled, two-level ledge. Mauchline' hand-pulled D-net (Mauchline 1980), or modifi­
cations thereof (e.g. Miller 1973), catch mysid efficiently. Standing nets have been used 
to sample tidal marsh creeks (Cattrij se et al. 1994). 

R emote collections 

Heavier and more robu t equipment i required to ample neritic habitat . Typically, 
sledges, consisting of plankton nets mounted in frames towed over the surface of the 
sediment, are designed to ample at least the lower one metre of the water column such 
that no contamination of the sample with sediment occur and can only be used when 
the bottom is relatively even. An extensive summary of the early epi- and hyper­
benthic sledges is given by Bhaud (1979). The most primitive de ign, u ed ucce fully 
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by several researchers, consisted of small-meshed nets fixed to Agassiz (Russell 1928) or 
otter trawls (Brunel 1979). There are many examples of small, simple sledges (Isaac & 
Kidds 1953, Lacroix & Bergeron 1962, Sentz-Braconnot 1967, Hamerlynck & Mees 
1991). Several lines of development, mainly the addition of opening and closing mecha­
nisms and multiple nets, evolved from these early designs. In relatively shallow areas, 
no closing mechanism is required as the error introduced by sampling during recovery 
is assumed to be small (Oug 1977). Sledges with an opening and closing mechanism are 
preferred for sampling at greater depths since they ensure collection of the targeted 
fauna (Bossanyi 1951, Greze 1951, Wickstead 1953, Beyer 1958, Frolander & Pratt 
1962, Clutter 1965, Macer 1967, Bieri & Tokioka 1968, Omori 1969, Poirier et al. 1969, 
Bhaud 1979, Sorbe 1983). Usually, opening is triggered mechanically on first contact 
with the bottom or by a messenger (Beyer's sledge). Accoustically-operated mecha­
nisms have also been described (Aldred et al. 1976). A modified Rothlisberg & Pearcy 
(1977) sledge, used by Buhl-Jensen (1986), was later equipped with a pneumatic 
opening and closing device (Fossa et al. 1988). Beyer's epibenthic sledge (illustrated in 
Holme 1964) was modified (Oug 1977) to sample at different levels in the water 
column. The light-weight Macer sledge (Macer 1967), rarely u ed (but ee Williams & 
Collins 1984), was enlarged and modified as the Macer-GIROQ sledge (Brunel et al. 
1978) and later again by Dauvin & Lorgere (1989). After these alterations, it bas been 
quite popular and successful. Presently, multi-level nets are most commonly used 
(Fager et al. 1966 ; Dragonet II of Bieri & Tokioka 1968; the modified Beyer sledge of 
Oug 1977; Macer-GIROQ sledge of Brunel et al. 1978; Sorbe 1983 ; Hamerlynck & 
Mees 1991). Diver-pu bed nets have been described (Fager et al. 1966, Kritzler & 
Eidemiller 1972, Potts 1976) and pa sive fishing with fixed nets can be used in strong 
current (Falconetti 1975, Vaissiere & Falconetti 1975, Falconetti & Seguin 1977, 
Sorbe 1981b). Modified sledges with timulation devices like a tickler chain 
(Ockelmann 1964) and water-jet or electric currents (Turnbull & Watson 1992) sample 
the hyperbentbo , along with epibenthic animals and animals buried in the sediment 
urface. 

Sampling over hard substrata 

Hard ub trata are logi tically difficult to ample. For example, mo t of the conven­
tional ampling gear u ed to capture hyperbentho in the open ocean i ineffective on 
coral reef a deploying boat-towed device i extremely difficult in that environment. 
A ho t of unique alternative ampling device ha been developed, including anchored 
wivel nets (Johanne et al. 1970, Vai siere & eguin 1984), diver-pu bed nets (Emery 

196 , Hob on & he 197 , Hamner & Carleton 1979), net pu bed by underwater 
vehicle ( cbroeder 1974, Pott 1976), uction ampler and airlift (Emery 1968, 
Rutzler et al. 19 0), band pump (Metaxa & cbeibling 1994), hght trap (Emery 1968, 

ale et al. 1976, 197 , Kawagu bi et al. 19 6), photograph.Jc ampling technique 
(Hamner & arleton 1979), emergence trap (Youngblutb 1982), re-entry traps 
( lldredge & King 19 0, tretch 19 5) and baited trap (e.g. Chri tian en et al. 1990). 
Re ently, etran (1992) de cribed a prom1 mg new mtert1dal trap, and a remotely­
operated, bottom-do mg drop net to capture my 1d over uneven bottom wa 
de ribed by La enb) & berman (1991). n efficient diver-operated device, utihzmg 
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the escape response of motile animals that live up to one metre above the bottom, was 
used by Carleton & Hamner (1987). 

Other methods of sampling 

Direct observation by SCUBA diving can be employed for behavioural studies and for 
assessing the efficiency of sampling gear. Television cameras mounted on sledges may 
also prove useful to study the hyperbenthos (Holme 1984). An underwater camera, 
used in a sociation with sledge sampling, provided the opportunity for quantitative 
comparisons between estimates of population density by photography and actual net 
catches (Aldred et al. 1976, Rice et al. 1982). Fast-moving animals are seldom seen in 
photographs (Holme 1984) and the main use of photography seems to be in the assess­
ment of the behaviour of the fishing gear. Indirect methods, such as stomach content 
analyses of fi h, may how the pre ence of otherwi e unreported pecies and stomach 
content analy i has been u ed frequently to de cribe the bathymetric distribution of 
deep-living hyperbenthic my ids (Mauchline 1982, 1986, Astthorsson 1984 1985). 
High-volume pumps (Sibert 1981, Jahn & Lavenberg 1986) and cooling intakes of 
nuclear power stations (Moore et al. 1979) can yield information at fixed locations. 
High-speed plankton ampler and WP2 plankton nets with a large mesh have been 
u ed to ample mysids in estuaries (Sorbe 198lb, Williams & Collin 1984), and 
wheeled Bongo nets are efficient at catching fi h larvae (Brewer & Kleppe! 1986). Cages 
lowered to the bottom (Van Cleve et al. 1966), or mailer throw, drop or pull-up traps 
can also be used (Holme 1984). High-frequency sonars can be u ed to locate near­
bottom scattering layer in the deep sea (Wishner 1980b) and in hallower areas 
(J. Mees unpubl.). 

Efficiency and selectivity of samplers 

As mentioned previously, most of the hyperbenthic samplers were de igned for specific 
objectives and for sampling in specific areas, and have met with varying degree of 
success and acceptance. A device that can ample hyperbenthic animals quantitatively 
has yet to be constructed ; however," atisfactory" amples can be taken with plankton 
nets mounted on sledges. In general, the use of other sampler is ba ed on convenience 
and on the premise that "it appears to do a better job than other "(UNESCO 1968). 

Little information i available on the capture efficiency of hyperbenthic sledge , and 
a general flaw of mo t is that they do not ample the lowermo t centimetres of the 
water column. Using a combination of ledge ampling and aquarium ob er ation , 
Fossa (1985, 1986) showed that my ids may have the highest abundance at or ju t a 
few centimetres above the bottom. Huberdeau & Brunel (1982) showed that the Macer­
GIROQ hyperbenthic sledge sampled a specific fauna but added that no information 
was obtained from the lower 28 cm of water column, which may be very ri h. He tha­
gen & Gjermundsen (1978) assessed the replicability of Beyer's sl dge and con luded 
that replicable sample were pos ible, although ome difficultie arose when deciding 
which organism belonged where. Using the same data, Selma k (197 ) concluded that 
the replicability of the results obtained by the Beyer' sledge was sati factor for man 
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groups of animals and density estimates had a similar precision to those of net tow 
samples in plankton studies. Huberdeau & Brunel (1982) compared the performance, 
efficiency and selectivity of the Macer-GIROQ sledge with endo- and epibenthic sam­
plers, and reported that the former equipment sampled a very distinct fauna. The repli­
cability of a modified Rothlisberg and Pearcy sledge was tested by Brattegard & Fossa 
(1991) who reported an acceptable level of replicability for number of individuals and 
of spread of individuals over species. Thus, if time and money are limited and only one 
haul is taken at a given station, it is highly probable that the sample will be representa­
tive. 

Youngbluth (1982) compared three traps for sampling the hyperbenthos (demersal 
zooplankton); the Alldredge and King trap caught 238 ( ± l3)ind.m- 2 h- 1, the 
Hobson and Chess trap 138 ( ± 23) and the Porter and Porter trap 70 ( ± 8). Density 
and species composition depended on the distance between the bottom and the base of 
the trap, and on the porosity of the trap walls (Youngbluth 1982). Madhupratap et al. 
(1991) found that direct sampling of demersal zooplankton with a corer yielded den­
sities about 25 times higher than those estimated with emergence traps and that up to 
80% of all organisms present in the sediment emerged. Mysids have been observed to 
avoid capture by swimming in front of trawls (Lasenby & Sherman 1991). Carleton & 
Hamner (1987) designed a diver-operated trap for mysids which utilized the escape 
response of the animals. Near-absolute density estimates seem possible with this trap 
as over 90% of all mysids were taken with only two sweeps. Testing several other 
sampling methods in a coral reef lagoon, Carleton & Hamner (1987) found their 
density estimates were several orders of magnitude higher than those obtained with 
towed devices. For example, in a first trial, the trap took 786, a sledge took 11.7 and a 
towed plankton net 0.7 ind. m - 3 ; in a second trial, 109 ind. m - 3 were caught with the 
trap versus 22, 6.2 and 1.3 with a sledge, a towed net and a diver-pushed net respec­
tively. 

Until more data on field performances are available it is not possible to give a rating 
for the efficiency of hyperbenthic samplers. It is possible, however, to make some 
general recommendations. It is advisable to install an opening-closing mechanism, 
e pecially when operating in deeper waters. The sledge should be equipped preferably 
with both an odometer and a current meter, so that densities can be reported per 
volume of water filtered and per surface area of sea bottom trawled. Mesh sizes of 
0.5 mm are the rule, however, in areas where risk of clogging is high a mesh size of 
1 mm is acceptable. Towing speed should always be as low as possible. 

Treatment and sorting of samples 

Unlike other benthic ample , a hyperbenthic sample does not require the extraction of 
the animal from a large volume of ediment. No initial reduction of sample volume 
needs to be carried out in the field . Satisfactory pre ervation is achieved with 4 to 10% 
buffered formalin (formaldehyde in sea water, with a concentration depending on the 
water volume of the sampled material). Sorting is a very time-con urning task that may 
re trict everely the extent of the ampling programme. In areas with high levels of 
uspended detritu , bulk taining of sample with vital tain (u ually ro e bengal) can 

be u ed to facilitate orting. Different group of animal can be stained to different 
extent by adding an aqueou olution of phenol to the ro e bengal (He thagen 1970). 
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For samples containing large quantities of detritus, a counterstaining technique 
described by Williams & Williams (1974) (the primary stain, rose bengal, is counter­
stained with chlorazol black E, yielding a high colour contrast) allows improved 
sorting. Staining with rhodamin B causes the animals to fluoresce when examined 
under longwave ultra-violet light (Hamilton 1969). Eosin or Lugol's iodine can also be 
used (Eleftheriou & Holme 1984). 

Hyperbenthic communities 

Marine hyperbenthic research is a young discipline that commenced at the beginning 
of this century and the first speculations on the ecological significance of the hyper­
benthos did not occur until the late 1950s (Bossanyi 1957, Beyer 1958). In this section, 
the history of hyperbenthic research is summarized in a more or less chronological 
order. 

Bottom plankton: the roots of h yperbenthic research 

By the end of the 19th century, the ineffectiveness of the commonly-used grabs, dredges 
and trawls to catch small and agile animals had been noted by several researchers who 
suspected that not even the combined use of all types of ordinary equipment allowed 
an adequate assessment of the composition of the fauna of soft bottoms (Sars 1870, 
1895, 1903, Hjort & Dahl 1900). Sars (1870, 1895, 1903) used various alternative sam­
pling methods, including baited traps, the attachment of " surface nets" or " fine hand 
nets " to the dredge rope a short distance from the dredge and " a very light dredge, by 
which only a small portion of the superficial bottom-material is taken up". The latter 
apparatus (probably the very first hyperbenthic sledge) was not described in detail but 
was supplied with a bag of fine gauze and mounted on a pair of runners (Sars 1870). 
Hjort & Dahl (1900) applied a bag of embroidery net to the terminal part of the cod 
end of an otter trawl. These early collections were made primarily for the purpo e of 
collecting and describing new species. Other collecting gear, mostly light dredges or 
sled nets without closing devices, were used for qualitative tudie by a number of 
workers (Reighart 1894, Hensen 1895). The animals that escaped were mainly cm ta­
ceans (ostracods, copepods, isopods, amphipods, mysids, male cumaceans, and larval 
and post-larval decapods). 

In the first half of this century, scientists recognized and investigated explicitly what 
they called the " bottom plankton ". Early collections, made with fine nets mounted on 
or inside trawl nets (e.g. Russell 1928), were made off the coasts of Ireland (Holt & 
Tattersall 1905, Calman 1906, Tattersall 1906), in the English Channel (Ru ell 19 • 
1931, 1933, Tattersall 1938) and off New England (Wilson 1932). Ru sell (19 5, 19- 6) 
was probably the first to recognize the importance of the hyperbentho (alth ugh he 
did not coin a specific term for the zone or the fauna). In the ourse of xtensi 
researches on the vertical distribution of plankton in the Plymouth area (Engli h 
Channel), Russell (1925, 1926) found that day-time plankt n amp) s fr m diff r nt 
depths differed both in quantity and quality (with increasing depth a sudd n in r as 
in plankton abundance wa observed " which cxi tcd nearly to th b tt m" and in 
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deeper layers species appeared in the catches that were not represented in the collec­
tions from the layers above). It became evident that the fauna very close to the sea 
bottom bad to be sampled properly. This led to the construction of the first semi­
quantitative hyperbenthic sampler described in the literature: a fine meshed tow net 
that could fish inside an Agassiz trawl as it was dragged along the bottom, in a way to 
only catch animals that swim just above the bottom (Russell 1928). Subsequently, 
mysids, post-larval fish, cbaetognaths and copepods were found to be living very close 
to the bottom in day-time and Russell (1928) predicted that "it is quite to be expected 
that in course of time many young stages of animals that have been rarely caught will 
appear in greater quantity in such collections". Tattersall (1938) used the same net to 
study the mysid fauna of the same area and concluded that species-specific diurnal, 
seasonal and ontogenic migrations were common and that "idly swimming just above 
the bottom" was a normal feature of these animals' lives. Early collections of the 
bottom plankton in the intertidal were made with tow nets around the same time 
(Elmhirst 1932, Watkin 1939, 1941 : see below). 

Simple sledges with or without a closing mechanism were constructed later 
(Beauchamp 1932, Elster 1933, Walford 1938, Werner 1938). In the early 1950s more 
elaborate plankton trawls, fitted with opening and closing devices to obtain uncon­
taminated samples from the bottom layers in deeper waters and intertidal areas, were 
devised (Bossanyi 1951, Greze 1951, Wickstead 1953, Colman & Segrove 1955). 
Around this time the "small natant fauna immediately above the sea floor" was seen as 
an ecological entity and its importance in the diet of fish was recognized, leading to 
increased interest (Bossanyi 1957). The fauna was found to be diverse and to reach high 
densities, and Bossanyi (1957) stated that it "undoubtedly plays an important role in 
the economy of the sea". Although this fauna was usually included in the plankton at 
this time, Smidt (1951) distinguished the "true benthos" that lived permanently on the 
bottom, from the "nekto-benthos" which comprised species that occurred both on the 
bottom and in the water column. 

The hyperbenthos as defined by Beyer 

Beyer (1958) designed a sledge (described in Holme 1964) to study the bottom plankton 
populations of the Oslofjord (Norway), and reported a preponderance of a new species 
of Tracbymedusae and otherwise rarely-encountered calanoid copepods. As species 
that were known generally as plankton were found in much higher concentrations near 
the bottom, Beyer (1958) concluded that "whatever the reason for the remarkable 
proximity of the bottom plankters to the sea bed, they should, in accordance with the 
view held (at that time by Shelford & Boesel 1942, Jones 1950), be considered function­
al members of the soft bottom animal community whilst they remain in the vicinity of 
the soft bottom ". Beyer (1958) continued that they "thus constitute, together with 
members of the nekton, the uppermost, hyperbenthonic subdivision of the biocoenosis". 
In addition to using the term byperbenthos, Beyer (1958) introduced the term hyper­
pelos to designate those organisms that live just above the mud [by analogy with the 
terms endopelos and epipelos, referring to animals living in and on the mud, respec­
tively (terms introduced by Remane in 1940)] and distinguished tychobenthonic (<Gk 
tycho accident) from bekobenthonic (<GK hekon voluntary) components of the hyper­
benthos. The former are basically pelagic species (plankton or nekton) which, due to 
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negative phototropism, are "accidentally" found in the hyperbenthal (depth-loving 
animals that are found in the vicinity of the bottom because the bottom happens to be 
there), while the latter are the true members of the benthonic community or those 
animals that join it on purpose (animals that are in some way related to the bottom). 

Later quantitative field studies 

Since the pioneering work of Beyer (1958), several studies of hyperbenthic communities 
have been published; however, comparison and synthesis of these results is not 
straightforward for various reasons. A first problem is the arbitrary elimination of 
species from the species lists (usually on the subjective basis that they do not belong to 
the hyperbenthos). Secondly, densities are expressed either per unit volume of filtered 
water or per unit area of trawled surface. Finally, the composition of the species li ts 
depends on the methods used for collecting. In the following ection , emphasis is 
placed on the gross taxonomic composition, on reported densities and on the general 
patterns in vertical distribution and easonality of the hyperbenthos. 

Estuarie 

As with other fauna! comparisons, estuarine hyperbenthic communities have fewer 
species than their marine counterparts. The hyperbenthos of the St Lawrence Estuary 
(Dod on et al. 1989, Dauvin & Dod on 1990), and several European estuaries such as 
the Gironde (France), the Westerschelde (The Netherlands) and the Ems (The 
Netherlands) (Sorbe 198lb, Mees et al. 1995) have been tudied in detail. Sorbe (198lb) 
reported that the Gironde E tuary had high hyperbenthic densitie (e.g. summer my id 
densities > 300 ind. m - 3) and that different alinity zone were characterized by a pe­
cific fauna. In addition to estuarine endemics, various freshwater and marine animals 
were pre ent (Sorbe 198lb). Williams & Collins (1984) sampled the my id fauna of the 
Bristol Channel and Severn Estuary with a high-speed plankton ampler and a Macer 
sledge. Their re ults showed that Schistomy is piritus peaked in September at a den ity 
of 14 m - 3 (250 m - 2

) and this constituted 76% of the omnivore biomass. Over one year, 
S. spiritus contributed 43% of the total integrated omnivore standing tock. M id 
abundance was correlated mainly with temperature and alinity (which are ubject to 
seasonal change) and specie occurred in well defined alinity zones (Williams & 
Collins 1984). Greenwood et al. (1985) and Jones et al. (1989) sampled the my id clo e 
to the bottom of the Avon- Heathcote Estuary (New Zealand) with a weighted plank­
ton net and reported den ities ranging from 20 to more than 1500 mysid lOOm - 3

; 

these authors al o found specie to be separated along the salinity gradient. The same 
conclusion of mysid distribution and salinity was reached by Mee et al. (199 a,b, 
1995) in studies in the Em , We ter chelde and Gironde e tuaries. In the marin 
reaches of thee European estuaries, generally fewer than 600ind. lOOm - 3 wer 
recorded, while in the oligohaline part den itie were an order of magnitude high r ( .g. 
a summer peak of 31250 ind. 100 m - 3 for the Westerschelde, Mee t al. 1 5). nnual 
mean densities for two station in the Weter chelde am uni d t 60ind. lOOm - 3 in 
the marine part (ranging from 2 in winter to 190 in spring) and 3000ind. LOOm - 3 in 
the bracki h part (ranging from 30 in May to 8450 in April). In th Ri r Tamn 
Estuary (England), den itie of M esopodopsis slabberi in rca ed fr m I than 000 ind. 
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lOOm- 3 in spring to more than 100000 in summer, while Neomysis integer reached 
20 000 ind. 100 m - 3 in June (Moffat & Jones 1992). 

Intertidal areas and beaches 

Data on intertidal hyperbenthic communities are very scarce. Some papers report the 
vertical movements in intertidal waters and early plankton collections with tow nets at 
the edge of sandy beaches showed that certain species of amphipods swim to the surf 
zone during the night (Elmhirst 1932, Watkin 1939, 1941). A distinction can be made 
between local endobenthic species that perform active nocturnal vertical migrations 
and tidal migrants carried in from sublittoral habitats by the tide. A light, man-hauled 
two-level bottom sledge, developed by Colman & Seagrove (1955) for intertidal collec­
tion, showed that amphipods, mysids and decapods dominated the fauna of a sandy 
beach in summer. Other taxa included isopods, cumaceans, copepods, pycnogonids, 
polychaetes and gastropods; few endobenthic species, known to occur in the area, were 
found and species which were thought previously to inhabit the sand were found to 
swim for 1/2 to 1/283 of the time that the beach was covered with water (Colman & 
Seagrove, 1955). The same swimming range was reported by Watkin (1939, 1941). For 
some species, sex ratios differed in and above the sand and species-specific small-scale 
vertical zonations were noted. An improved version of this sledge was used to study 
amphipods in the surf plankton (Fincham 1970). Clear seasonal variations in numbers 
were again reported, with spring (Elmhirst 1932) or summer (Fincham 1970) maxima. 
Wooldridge (1983, 1989), San Vincente & Sorbe (1993) and Takahashi & Kawagushi 
(1995) used sledges to sample the surf zone of sandy shores in South Africa, France and 
Japan, respectively. In all areas, mysids overwhelmingly predominated the fauna. Den­
sities of the dominant mysid species often exceeded 15 ind. m - 2 on South African 
beaches. In France, densities of the dominant mysid ranged from 2 (winter) to almost 
lOOind.m - 2 (summer); in Japan from 80m - 2 (winter) to more than 5000m - 2 

(summer). Munilla Leon & Corrales (1995) sampled the hyperbenthos of a Mediterra­
nean beach (1 m depth) with a small hand-pulled sledge. Here mysids (27%) and 
amphipods (23%) dominated the fauna, followed by copepods (16%), post-larval fish 
(12%) and isopods (7.3%). Total hyperbenthic density was less than 6 ind. m - 2

. Migra­
tions of various crustacean groups have been reported over rocky shores (Jansson & 
Kiillander 1968) and seagrass beds (Ledoyer 1964) with marked day and night differ­
ences. Sibert (1981) provided a detailed study of the spring intertidal hyperbenthos 
(> 100 µm) in the Nanaimo Estuary using two pumps at 5 cm and 30cm above the 
bottom. Total densities ranged from 400 to 14 000 ind. m - 3

; the dominant taxa were 
harpacticoid, calanoid and cyclopoid copepods (in several life history stages), various 
categories of meroplankton, and nematodes ; isopods (50- 9600 lOOm - 3

), mysids (0-
2300 100 m - 3), am phi pods (200- 2000 100 m - 3) and cumaceans (40- 2600 100 m - 3

) 

were also represented in smaller numbers (Sibert 1981). Consistently large differences in 
population density were observed between the two levels ; in the bottom samples den­
sities always exceeded those in the top samples by a factor between 2 and 20 (Sibert 
1981). Metaxas & Scheibling (1994) sampled the meiohyperbenthos (> 60 µ) of tide­
pools on a rocky shore in Nova Scotia (Canada) with a handpump. Calanoid and 
harpacticoid copepods, cladocerans, foraminiferans, rotifers and nematodes dominated 
the fauna. Total hyperbenthic densities were generally lower than 1000 ind. m - 3 in 
winter and spring, but increased up to 107 ind. m - 3 in summer. Cattrijsse et al. (1994) 
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tudied the hyperbenthos that entered and left a creek in a brackish tidal marsh 
(We ter chelde e tuary) u ing a tow net modified after Mcivor & Odum (1986). 
Monthly samples over 2 yr howed a den ity range from 10 (winter) to 30 000 
( ummer) ind. 100 m - 3 ; mysids, amphipods, isopods, and post-larval fish , shrimp and 
crab dominated the fauna (Cattrijs e et al. 1994). The mysids, amphipods and isopods 
were di cus ed in detail by Mee et al. (1993a) and Cattrijsse et al. (1993). Peak den-
itie of the mysids N eomysis integer (24000ind. lOOm - 3

) and M esopodopsis slabberi 
(20 200 ind. 100 m - 3) were observed in early summer and autumn respectively. 

Rocky substrata in shallow water 

Except for a few paper reporting the performance of new sampling gear, hardly any 
information is available on the hyperbenthos of hard substrata other than coral reefs. 
For example, Potts (1976) described a diver-controlled plankton net and Lasenby & 
Sherman (1991) tested a bottom-closing drop net at depths ranging from 7 m to 27 min 
Lake Ontario and caught 50- 300 mysids m - 2

. The same apparatus was used in a 
shallow (0.1- 2 m) lake in New Zealand, where den ities up to 800 mysids m - 2 were 
reported close to the shore (Lasenby & Sherman 1991). On the California coast, pre­
liminary intertidal collections with a new trap recorded calanoid and harpacticoid 
copepods, gammarid and caprellid amphipods, mysids and larval crab (Setran 1992). 

Shallow coastal and shelf areas 

Using a two-level sledge to a depth of lOOm, Bieri & Tokioka (1968) ampled quanti­
tatively the hyperbenthos of Tanabe Bay (Japan). Gammaridean amphipods occurred 
in densities up to 80 000 ind. 100 m - 3 in the water layer from 0- 20 cm above the 
bottom, while the water layer from 20- 40cm above the bottom never contained more 
than 500 ind. 100 m - 3

; the same density trend was observed for subdominant groups 
like mysids (3300 and 50), copepods (7600 and 150), cumaceans (1900 and 0) and 
decapod larvae (4300 and 100) (Bieri & Tokioka, 1968). 

Hesthagen (1970) used a Beyer sledge to a depth of 300 m over the Great Meteor (8 
samples) and Josephine seamounts (7 samples), and reported that copepods dominated 
the fauna ; polychaetes, ostracods, decapods and mysids were also abundant. Total 
hyperbenthic densities ranged from 81 to 3400ind. lOOm - 3 . Hesthagen (1973) made 
the first extensive study on the diurnal and seasonal patterns in the hyperbenthic com­
munity of the deeper channels (30 m) of the Kiel Bight. Generally, cumacean domi­
nated the fauna at densities ranging from 300 (winter) to 26 000 (summer) ind. 100 m - 3

; 

subdominant groups were mysids (including many rare and new pecies), copepods and 
chaetognaths, at densities rarely exceeding 1000 ind. 100 m - 3 ; repres ntati e f 
variou rarer taxa (coelenterates, cladocerans, isopod , pycnogonid , po t-larval fi h, 
amphipods, euphausiids and decapods) were al o collected (He thagen 197 ). ea ' onal 
variations in the Kiel Bight hyperbentho were investigated further by Boysen (1 7 a, 
b, 1976), who reported an annual average (monthly amples in 8 stati n from m to 
25m water depth) hyperbenthic den ity of 1600ind. lOOm - 3 ; marked a onalit "a ' 
observed for several groups with maximal den itie in February Ma and again in 
September, and minimal densitie in December. Regional differenc , in fauna! om­
po ition were correlated with (a) ediment type (amphip d were d minant o er 'and, 
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while cumaceans and polychaetes were found over mud), (b) depth (isopods and fish 
larvae tended to occur in the shallower stations, mysid species were found to be segre­
gated bathymetrically) and (c) dissolved oxygen concentration (especially important for 
mysid distribution) (Boysen 1976). Diurnal variations at the Kiel Bight (30 m) were 
studied by Hesthagen & Gjermundsen (1979). The sumrµer fauna was dominated by 
one polychaete species (400- 1500ind. lOOm- 3

), one cumacean (1000- 4000ind. 
100 m - 3

) and one chaetognath (100- 700 ind. 100 m - 3). Day-night differences consisted 
mainly of changes in density patterns of cumaceans, mysids, and caridean and pagu­
roid larvae. The former group was present mainly in night catches while all other 
groups were restricted largely to day catches (Hesthagen & Gjermundsen 1979). 
Although the existence of a hyperbenthic community in the area was disputed by 
Anger & Valentin (1976), whose criticism was based on doubts concerning the ade­
quacy of the sampling methodology, subsequent work has confirmed its presence (e.g. 
Hesthagen & Gjermundsen 1978, Schnack 1978, Huberdeau & Brunel 1982). 

Using a modified Beyer sledge (fitted with three nets, to obtain simultaneous, over­
lapping samples) in a shallow (22- 24 m water depth), land-locked fjord on the west 
coast of Norway, Oug (1977) concluded that the hyperbenthos was a distinct fauna 
with its own characteristic species distribution, which differed from that obtained by 
simply adding zooplankton and vagile benthic forms in a fixed proportion. The most 
common taxa (with maximal recorded densities) were chaetognaths (8900 100 m - 3

), 

coelenterates (1700 100 m - 3), cumaceans (1430 100 m - 3
), and cirriped larvae, deca­

pods, calanoids, cladocerans and fish eggs (all latter groups with densities between 500 
and 1000 ind. 100 m - 3), although a pronounced seasonal change in species composi­
tion and density occurred from January to March (Oug 1977). Hesthagen & Gjer­
mundsen (1978) took deep (115 m) day-time samples in Oslofjord (Norway) and 
reported calanoids ( -1000 ind. 100 m - 3), mysids, cumaceans, polychaetes, coel­
enterates and chaetognaths (each - 500 ind. 100 m - 3

), amphipods and carideans 
(between 50 and lOOind. lOOm - 3) and euphausiids (less than lOind. lOOm - 3

). Fossa 
(1985) and Kaartvedt (1985) also used a modified Beyer sledge in their detailed studies 
of the small-scale vertical distribution of hyperbenthic mysids in deep Norwegian 
fjords (150- 220 m water depth). A modified Rothlisberg and Pearcy (1977) sledge was 
used by Buhl-Jensen (1986) and Fossa & Brattegard (1990) to examine the bathymetric 
distribution of mysids in Norwegian fjords. Buhl-Jensen & Fossa (1991) studied the 
hyperbenthic crustaceans along a transect from the Skaggerak to the inner Gullmar­
fjord (Sweden). Hyperbenthic amphipods of the Norwegian continental shelf were com­
pared with the fauna of five adjacent fjords by Buhl-Jensen (1986). In summary, 
deep-shelf localities (247- 520 m), shallow-shelf localities (147- 272 m) and fjords were 
characterized by distinct amphipod communities, although a change in the amphipod 
fauna was observed at 200- 300 m depth. Bathymetric isolation, depth and median 
grain size of the sediment were found to be correlated significantly with amphipod 
diversity which, as a result, was higher in shelf sites than in the fjords; Oedocerotidae 
was the dominant family, especially over mud substrata (Buhl-Jensen 1986). Sainte­
Marie & Brunel (1985) observed similar trends in the amphipods of the Gulf of St 
Lawrence. 

Seasonal change and diurnal vertical migrations of the hyperbenthos of the St. 
Lawrence Gulf and Estuary were studied extensively at water depths between 10 m and 
400 m (Brunel et al. 1978, Brunel 1979). Huberdeau & Brunel (1982), using a two-level 
Macer-GIROQ sledge at a deep station (350 m) in the same areas, found that the lower 
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net (sampling the section between 28 cm and 64 cm above the bottom) contained 680-
1065 ind. 100 m - 3 (representing 87 species), while the upper net (sampling the section 
between 106cm and 142cm above the bottom) only caught l - 169ind. lOOm-3 

(representing 21 species). The same density trend was observed in a shallow station 
(20m); the lower net caught 1600ind. lOOm - 3 (54 species), the upper net 45ind. 
100 m - 3 (5 species). Using a slightly modified model of the same sledge, Chevrier et ~I. 
(1991) compared the structure of hyperbenthic gammaridean amphipod communities 
in the Bay of Fundy, Baie des Cbaleurs and the St Lawrence Gulf, and reported 
average densities of 450, 1300 and 120- 300ind. lOOm - 3

, respectively. Densities in the 
lower net were consistently higher than those in the upper net. Wildisb et al. (1992) 
used the same gear to sample to 240 m over the Browns Bank (North West Atlantic); 
samples were obtained in different seasons, over hard bottoms and, in some places, 
over rocky sands or gravel (34 stations). Day-time densities in the upper and lower 
nets were not significantly different (3300 ± 1100 and 3850 ± 1690ind. lOOm - 3, 

respectively); copepods dominated the fauna, with about 75ind. lOOm - 3 of other taxa 
(mainly amphipods); some amphipod and cumacean species bad significantly higher 
densities in the lower net and marked seasonal differences were observed in selected 
stations (Wildish et al. 1992). 

Construction of a new two-level sledge (Sorbe 1983), enabled the continental shelf of 
the Gulf of Gascogne to be studied in detail (Comet et al. 1983, Sorbe 1989). Twelve 
stations along a bathymetric transect (25- 237 m depth) provided information on qual­
itative depth-related and day- night differences. The upper net (sampling the section 
between 50 m and 100 cm above the bottom) contained between 1.1 % and 13.8% of the 
fauna present in the lower net (which sampled between Ocm and 50cm above the 
bottom) during day and night, respectively. Stations at 31 m and 91 m depth were 
characterized by two distinct communities, with the shallow station having fewer 
species (56 versus 104), lower diversity and more pronounced seasonal density fluctua­
tions than the deeper station. Average annual densities were 8730 ind. 100 m - 3 at 31 m, 
and 3620 {day) and 2060 (night) at 91 m. In the shallow station, amphipods (68%) 
and mysids (29%) dominated the fauna, with a minor presence of cumaceans (1.4%), 
eupbausiids and Natantia {both less than 1 %). In the deeper station, mysids (44%) 
and amphipods (27%) still predominated, but in reverse order, while Natantia (11.9%), 
euphausiids (9.9%) and cumaceans (5.5%) occurred in higher proportions. During the 
night, the dominance of mysids decreased {17%), while that of amphipods and cuma­
ceans increased to 42% and 16%, respectively. Elizalde et al. {1991) used a modified 
Macer-GIROQ sledge to study the hyperbenthos at great depths in the Cap-Ferret 
Canyon (see below). 

The hyperbenthos of the shallow (5- 10 m depth) coastal zone in the Dutch delta area 
(24 stations) was studied over one year with a simple sledge (Hamerlynck & Mees 
1991, Mees & Hamerlynck 1992, Cattrijsse et al. 1993, Mees et al. 1993a). The annual 
average density was 160ind. lOOm - 3, with monthly averages ranging from 10 
(February) to 660 (June) ind. lOOm- 3 . Mysids dominated (with a maximum of 150ind. 
100 m - 3

) but other important permanent members of the hyperbenthos were am phi p­
ods, cumaceans and isopods, while temporary byperbenthic taxa included larval and 
post-larval stages of polychaetes, carideans, bracbyurans and fish; the hyperbenthic 
community structure showed clear seasonal patterns. 

Using a modified Macer-GIRQQ sledge that sampled at four levels (Dauvin & 
Logere 1989), the hyperbenthos of a shallow (10 m) station in the Bay of Seine (ea tern 
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English Channel) was studied in two 24-h sampling campaigns in June (Wang & 
Dauvin 1994, Wang et al. 1994). Mysids and cumaceans dominated the permanent 
hyperbenthic fauna ; the total average density was 220ind. lOOm - 3 , average day 
density was 120 ind. 100 m - 3 (56% of the animals caught in the lower net), average 
night density was 480 ind. 100 m - 3 (with a more even distribution of the animals over 
the four nets). Other groups (mainly ctenophores, copepods and crustacean larvae) 
reached average densities of 21600 ind. 100 m - 3 (16 600 during day, 33 700 at night). In 
a deeper station (75 m) in the western English Channel, densities of 30- 1720 ind. 
100 m - 3 were reported, with an average of 240. Over this coarse sand substratum, 
mysids (22%) and amphipods (74%) predominated, and animals were mainly concen­
trated in the lower net (Dauvin et al. 1994). 

Deep sea 

Hyperbenthic associations of animals are known from the deep sea, although the fauna 
is usually termed "benthopelagic plankton" (Marshall & Merrett 1977) or "demersal 
plankton " (e.g. Grice 1972) and the zone in which it occurs is referred to as the 
"benthopelagic" or "benthic boundary layer " (Wishner 1980a,c, Childress et al. 1989, 
Mauchline & Gordon 1991, Hudon et al. 1993, Dauvin et al. 1995, Zouhiri & Dauvin 
1996). In the deep ocean, the sea bed can be viewed as a sediment sink, halting the 
downward drift of particles. Resuspension and biological and geochemical processes 
within the benthic boundary layer lead to an enrichment of the waters above the sedi­
ment. In parallel with this enrichment, a higher biomass is generally observed at the 
boundary layer relative to the water column immediately above it (Wishner 1980a). 
Besides an enrichment in biomass, the abyssal benthopelagic zone also contains a 
higher number of species relative to the overlying water column (Angel 1990). It is 
inhabited by (a) pelagic species whose ranges are truncated by the sea bed, (b) benthic 
species that use the zone as a refuge for dispersal or for locating their food, and (c) a 
specialized fauna that includes many novel species (Angel 1990). 

Typically, deep-sea hyperbenthic samples are taken with specially designed plankton 
nets, benthic trawls or by mounting nets on submersibles (Grice 1972, Wishner & 
Meise-Munns 1984). A hyperbenthic net, which opens and closes simultaneously with 
benthic nets, was added to a sophisticated epibenthic sledge designed to sample the 
deep-sea megafauna, thus sampling the section from 0.6 m to 1.2 m above the sea floor 
(Rice et al. 1982). 

Most early collections from the deep sea were made to describe new species. New 
hyperbenthic copepods were described from 1200 m to 1700 m off New Zealand 
(Bradford 1969) and from 1200 m to 1700 m in the Atlantic (Grice & Hiilsemann 1970, 
Grice 1972). The hyperbenthic community on the slopes of the Porcupine Seabight 
(South West Ireland) has been sampled with a rectangular mid-water trawl; the deca­
pod and mysids were described by Hargreaves (1984, 1985), and the ostracod fauna by 
Elli (1985). The first community analysis of the deep-sea hyperbenthos, based on 
sample taken in the San Diego Trough, the eastern tropical Pacific and the North 
East Atlantic, was presented by Wishner (1980c). The water layers from 10 m to 100 m 
above the bottom were sampled at depths of 1100- 3200 m with an opening-closing net 
(with 183 µ mesh size). Copepod formed 80% of the animals collected, and other 
abundant groups were i opods, o tracods and chaetognaths. Representatives of larger 
taxa were rare, but this may have been due to net avoidance. In contrast to shallower 
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areas, day samples were similar to night samples. Densities ranged from 2 to 230 ind. 
100 m - 3 . Another difference from shallower areas was the near-absence of larvae of 
benthic animals, although larval and juvenile stages of many benthic species were 
reported between 1 m and 5 m above deep-sea hydrothermal vents (Berg & Van Dover 
1987). These latter waters are enriched in terms of biomass and abundance with respect 
to non-vent areas but are depleted in biomass relative to the surface zooplankton. 

Recently, the structure and species composition of the hyperbenthic communities of 
the Arcachon Plateau and the Cap Ferret Canyon (Bay of Biscay) have been described 
(Elizalde et al. 1991, 1993, Dauvin et al. 1995). Samples, taken from depths of 346-
3070 m with a modified Macer-GIROQ sledge (Dauvin & Lorgere 1989), revealed that 
asellotan isopods and gammaridean amphipods dominated the fauna, with mysids 
becoming less important with increasing depth. Three depth intervals, each character­
ized by a specific hyperbenthic fauna, could be identified. The hyperbenthos of the 
upper part of the Plateau (muddy-sand substratum between 350 m and 500 m) was 
characterized by high densities and consisted mainly of asellotan isopods. At interme­
diate depths (mud substratum between 600 m and 1100 m), amphipods dominated, 
sometimes accompanied by cumaceans. In the Canyon proper, isopods again predomi­
nated, with significant numbers of pycnogonids and tanaidaceans. Densities in the 
lower net varied with depth [2700ind. lOOm - 3 (430m), 4500 (710m), 600 (1030m) and 
700 (3060 m)] but were always higher than in the other three nets. 

The Catalan Sea slope (western Mediterranean) was sampled between 400 m and 
1860 m depth, using a small plankton net attached to a beam trawl (Cartes & Sorbe 
1993) and with a Macer-GIROQ sledge (Carles et al. 1994). This study yielded nine 
new records of peracarid crustaceans for the Mediterranean. On the upper slope 
amphipods predominated, whereas cumaceans became progressively more abundant 
with increasing depth and dominated the lower slope. 

Tropical and subtropical areas 

Most studies in subtropical and tropical environments deal with sandy lagoons in reef 
areas. Usually, traps with a wide range of mesh sizes (varying from 63 µ to 333 µ) are 
deployed, making comparisons of reported densities and species lists difficult 
(Youngbluth 1982). Comparisons are complicated further by the fact that most studies 
are restricted in time. As a result of these constraints, only some general features and 
recent key studies are discussed here (more references can be found therein). 

Coral reefs appear to harbour a unique and abundant hyperbenthic fauna not found 
in the surrounding waters (Sale et al. 1976, 1978, Goswami 1979). Elements of this reef 
assemblage include resident, swarming or demersal zooplankters (Emery 1968, Hamner 
& Carleton 1979). The most common taxa are copepods, amphipods, cumaceans, 
my ids, ostracods, tanaids, caridean and anomuran larvae, polychaetes, chaetognaths, 
larvaceans, fish larvae and molluscan veligers. Alldredge & King (1985) studied a sub­
tidal sand fiat in the Gulf of California and reported copepods, amphipods and isopods 
predominated the fauna, followed by ostracods, cumaceans, tanaids and polychaetes ; 
carideans, mysids, cephalochordates and decapod larvae were caught only 
occasionally. All these animals remain closely associated with the substratum during 
the day (Jacoby & Greenwood 1988) and there is some discussion as to the extent of 
their upward migration into the water column. Smaller animals have been reported to 
remain within 0.3 m of the bottom, whereas larger individuals migrated throughout the 
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water column (Alldredge & King 1985). Jacoby & Greenwood (1988) found that all 
animals, independent of size, moved to at least 0.5 m from the bottom. Studies with 
emergence traps have indicated that the distribution, abundance and behaviour of 
these animals varied with location on the reef, season, substratum type, lunar period 
and daylight, and that these effects varied for different taxa (Alldredge & King 1977, 
1980, 1985, Porter et al. 1977, Porter & Porter 1977, Feeley et al. 1979, Hobson & 
Chess 1979, McWilliam et al. 1981, Ohlhorst 1982, Jacoby & Greenwood 1988). Lewis 
& Boers (1991), in a study in Barbados, reported marked temporal variability and 
patchiness based on weekly sampling over one year. Re-entry trapping in a shallow 
bay in North Carolina showed that demersal zooplankton is taxonomically distinct 
from the holozooplankton, and that high densities typically occur (Cahoon & Tronzo 
1992). Densities reported from emergence trapping range from less than 50 to nearly 
500 ind. m - 2 h - 1 (references and study areas in Youngbluth et al. 1982) or 160-
8000 ind. m -z per night (Jacoby & Greenwood 1988 and references therein). 

Most studies have concentrated on demersal zooplankton, referring to organisms 
that burrow or hide within the reef substrata during the day, rise up into the water 
column at dusk and return before dawn (Carleton & Hamner 1989). Usually, mysids 
constitute a very small portion of the samples that are collected by emergence or re­
entry trapping. Carleton & Hamner (1989) monitored the seasonal and die! variations 
in community structure of mysids in the Davies Reef Lagoon (Great Barrier Reef) over 
one year, and found higher densities during the day than the night. The epibenthic 
mysid community differed from that of the overlying section of the water column, there 
was marked seasonality and die! groupings such that densities ranged from 110 to 
790 ind. m - 3 and schooling species occurred at local densities of up to 500 000 m - 3 

(Carleton & Hamner 1989). 

Selected topics of hyperbenthic research 

Taxonomic interest and diversity 

Common features of the hyperbenthos include: (a) most species are endemic, (b) most 
are present in much higher densities than in either the overlaying water layers or in the 
adjacent sediment, and (c) most are not there accidentally. Beyer (1958) discussed the 
species found in abundance in the hyperbenthos but which were rare or absent else­
where. More recently, there has been recognition of a distinction between the truly 
hyperbenthic species and a variety of "visiting " or "immigrant " animals that can be 
classified as endobenthic, epibenthic or planktonic. Huberdeau & Brunel (1982) com­
pared the selectivity of endo-, epi- and hyperbenthos samplers, and showed that the 
Macer-GIROQ hyperbenthic sledge sampled a specific fauna. A higher diversity in the 
hyperbenthos, compared with the macrobenthos of the same area, was demonstrated 
by Cornet et al. (1983). There has been much taxonomic interest in the hyperbenthos. 
A new species of Trachymedusa was discovered in the Oslofjord (Beyer 1958), Carleton 
& Hamner (1989) recorded six new mysid species for the Great Barrier Reef, Mees & 
Fockedey (1993) found a hitherto undiscovered isopod species in the Gironde Estuary 
and 15% of the 69 gammaridean species collected by Dauvin et al. (1994) were new for 
the Roscoff fauna . Dauvin et al. (1994) also compared their hyperbenthic catches with 
macrobenthic samples from the same area, concluding that the former comprised dif­
ferent kinds of species from the latter. Matthews (1961) reported a new calanoid 
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copepod, Fossbagen (1968) and Brattegard (1973) described several new copepod and 
mysid species collected off the Bahamas and Colombia with a modified Ockelmann 
detritus-sledge (Ockelmann 1964). Omori (1969) found many new species and high 
abundances of species that were scarcely collected by ordinary plankton tow nets. The 
recognition of the byperbentbal as a specific habitat bas increased in recent years, such 
that many species (of a variety of taxonomic groups) are referred to explicitly as byper­
benthic. Besides mysids, probably the most typical byperbenthic taxon (Maucbline 
1980), several new species, genera and a family of calanoid copepods (Grice & Hiilse­
mann 1970, Grice 1972, Obtsuka & Mitsuzumi 1990, Ohtsuka et al. 1991, 1992, 1993), 
a variety of new bentboplanktonic cbaetognatbs (Casanova 1992), and an entirely 
novel byperbenthic ostracod fauna (Angel & Baker 1982, Ellis 1985) have been 
described. 

Many taxa which were thought previously to be exclusively endobenthic, epibenthic 
or pelagic, are now found to have byperbenthic representatives. Bentbo- pelagic 
medusae are more numerous and diverse than believed previously with densities of up 
to 80 ind. m - 2 on or near the bottom (Larson et al. 1992). Hydromedusae concentrate 
in the hyperbentbal during the day (Arkett 1984) and the same applies to sea cucum­
bers (Pawson & Foell 1986). Swimming bolothurians were also recorded in high den­
sities from abyssal depths (e.g. Childress et al. 1989). Concentrations of chaetognaths 
near the bottom were noted by Russell (1928) but a much greater diversity of habitat 
utilization by different cbaetognaths groups is now recognized (Bieri 1991). Decapod 
larvae are more common on the bottom during the day than during the night 
(Bossanyi 1957, Hesthagen & Gjermundsen 1979) and some larval polycbaetes swim 
close to the bottom (Qian & Chia 1989). Since the body size of marine invertebrate 
larvae can impose restrictions on the mode of locomotion, differences in ways of pro­
pulsion between life-history stages occur and this affects habitat choice (Chia et al. 
1984). Antarctic krill change their habitat from the pelagic zone to the byperbenthal as 
a strategy to survive the winter under the coastal fast ice (Kawaguchi et al. 1986). 
Hyperbenthic fish microhabitat guilds (mainly small-sized fish like gobies) have been 
described (e.g. Costello 1992, Wilkins & Myers 1992). 

Among temporary members of the hyperbenthos, an important taxonomic group is 
late-stage larval fish . Larger fish larvae are especially abundant in the near-bottom 
layers. The distribution of larval fish is controlled by both active behaviour and passive 
transport mechanisms resulting from a combination of biotic and abiotic factors 
(Norcross & Shaw 1984). Biotic factors include seasonal abundances of adults and 
larvae, environmental preferences, availability of suitable food , potential predators, and 
larval behaviour. Abiotic factors include the oceanographical, hydrological and cli­
matological parameters of the area (e.g. temperature, salinity, stratification, turbidity, 
riverine discharges, weather and water-flow patterns, rates, directions, and anomalies). 
The relative importance of passive and behaviourally mediated transport is still under 
discussion. The depth distribution of fish larvae is also discussed by Brewer & Kleppe! 
(1986) and Jahn & Laven berg (1986). 

Small-scale zonation 

Population assessment and sampling problems relating to species with uneven vertical 
and horizontal distributions, and patchiness are discussed by Omori & Hamner (1982). 
Using nets mounted at different levels on sledges, several authors have investigated the 
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vertical distributional patterns of species residing close to the bottom (Oug 1977, Hes­
thagen & Gjermundsen 1978, Brunel 1979, Sainte-Marie & Brunel 1983, 1985, Fossa 
1985, Kaartvedt 1985, Elizalde et al. 1991, Dauvin et al. 1994, Wang & Dauvin 1994). 
Swimming activity, and preferred height above the bottom, appears to differ between 
sexes and between developmental stages of mysids in shallow (Clutter 1967, 1969, Witt­
mann 1977) and deeper areas (Fossa 1985, Kaartvedt 1985). A valuable tool for mea­
suring swimming activity and classifying species are the coefficients used by, for 
example, Elizalde et al. (1991) and Dauvin et al. (1994) (especially when a four-level net 
is used). These latter investigations have shown that both plankton and vagile benthic 
species differ in their vertical zonation in the near-bottom area. Generally, the highest 
number of species is found in the lowermost layers sampled (Dauvin et al. 1994). In the 
deep sea, Dauvin et al. (1995) recognized a vertically increasing density gradient; some 
species occurred preferentially in the upper layers, while others were equally represent­
ed in both depth strata that were sampled. 

Diel activity patterns close to the sediment have been documented for several 
groups. Generally, deep-living hyperbenthic cumaceans and amphipods are associated 
with the sediment during the day, and swimming activity, with a variety of migration 
patterns, increases within the lower metres of the water column during darkness 
(Brunel 1979, Sainte-Marie & Brunel 1983, 1985, Kaartvedt 1986). Although occasional 
planktonic catches have been reported, the amplitude of the vertical migrations is 
usually small (Kaartvedt 1989). Direct observations of hyperbenthic mysids show that 
different species display varying degrees of affinity to the substratum (O'Brien 1988, 
O'Brien & Ritz 1988). Clutter (1969), studying the swarming and schooling of pelagic 
invertebrates in Hawaiian waters, found mysids in well defined layers near the sedi­
ment surface, usually with specific sediment types and in well defined bathymetric 
zones. Mauchline (1980) provided evidence that some hyperbenthic mysid species 
prefer certain types of substrata. In the intertidal zone, small-scale vertical zonations 
can also be observed at the edge of sandy beaches (Colman & Segrove 1955, Sibert 
1981). 

Diurnal rhythms and vertical migrations 

Many hyperbenthic species show die! and tidal changes in their distribution. Mainly, 
these are nocturnal (especially in marine and lacustrine environments) or tidally­
phased (e pecially in estuaries) vertical migrations (Hough & Naylor 1992). Nocturnal 
vertical movements into the water column have been reported for amphipods, isopods, 
cumaceans, copepods and decapods (Macquart-Moulin 1976, 1984, 1985, 1991), crab 
larvae (Sulkin 1984) and polychaetes (Evans 1971). Kaartvedt (1985), using sledges at 
150 m in Fanafjorden (Norway), found that many of the mysid species found near the 
bottom during the day undertook nocturnal vertical migrations; even so, a significant 
proportion of the total population of each species remained in the hyperbenthic layer 
during darkness. The hypotheses put forward to explain vertical migrations refer to 
availability of food in superficial layers, advantage of lower metabolism at deeper 
layer , avoidance of visual predation, horizontal dispersion and breeding migrations. 
Vertical movement in intertidal waters are well documented (e.g. Russell 1925, Elm­
hirst 1932, Watkin 1939, 1941, Coleman & Seagrove 1955). Over rocky shores, various 
taxa are al o known to perform vertical migrations into the surf at night (Jansson & 
Kiillander 1968, Setran 1992). 
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M eioh yperbenthos 

Studies of meiofaunal recolonization after sediment disturbance indicate that partial 
recovery occurs within a few tidal cycles (Sherman & Coull 1980). Recruitment for this 
rapid recovery may occur through hyperbenthic populations. Recent investigations 
revealed a partially hyperbenthic occurrence of meiofauna which was regularly caught 
in sediment traps high above the ground (Palmer 1988, Armonies 1988). By analogy to 
the meiobenthos sensu stricto, the term meiohyperbenthos could be introduced, as 
opposed to macrohyperbenthos (animals larger than 0.5 mm or 1 mm). Periodical 
hyperbenthic behaviour has been reported fo r harpacticoids (mainly diatom eaters), 
encompassing both passive suspension and active emergence for rapid dispersion and 
recolonization (Armonies 1988, 1989a, 1990, Bell & Sherman 1980, Palmer 1988). Con­
siderable numbers of individuals of turbellarians regularly enter the overlying water 
column (Armonies 1989b, Giere 1993) and, after distribution through water currents, 
can colonize new areas in a short while; this hyperbenthic behaviour is preferably 
nocturnal (Armonies 1989a, 1989b, 1990). High densities of meiobenthic taxa were also 
reported from water layers over seagrass beds by Bell et al. (1988) and from tidepools 
on rocky shores (Metaxas & Scheibling 1994). 

Role in marine food webs 

For most hyperbenthic taxa, basic information on relationships between length, weight 
and chemical composition is generally not available in sufficient detail for the study of 
energy fluxes through food webs. Secondary production estimates are scattered and, 
with few exceptions, are not detailed for any one species. For broad ecological studies, 
in contrast to experimental studies, information may not need to be precise, as it is 
pointless carrying out analyses and calculations to a greater accuracy than the sam­
pling methodologies themselves allow. For a review on the productivity of epi­
and hyperbenthic species refer to Redant (1989). Some recent studies giving detailed 
mysid production estimates include Rudstam et al. (1986) for Baltic populations 
of Mysis mixta (0.6gCm - 2 yr - 1

), Sorbe (1991) and San Vicente & Sorbe (1990, 1993) 
for populations of Schistomysis ornata (23mgAFDwm - 3 yr - 1), S. kervillei 
(130 mgAFDW m - 3 yr - 1), and S. parkeri (52.6 mgAFDw m - 2 yr - 1) and Mees et al. (1994) 
for an estuarine population of N eomysis integer (300mgAFDw m - 2 yr - 1

). 

From the available literature, it is not clear where the hyperbenthos can be expected 
to be most important. Whether high hyperbenthic densities are accompanied by 
decreasing densities of other benthic compartments is also not clear to date. The 
highest hyperbenthic densities have been reported from the brackish reaches of estu­
aries, eutrophic shallow coastal areas and medium to deep areas of continental slopes. 
In very turbid areas, where the hyperbenthos tends to peak, clogging of feeding mecha­
nisms and the risk of burial generally causes sessile guilds to diminish (Pearson & 
Rosenberg 1987). Alternatively, below a certain threshold of food availability, mobility 
may become necessary to acquire sufficient food. Mobility may be a further advantage 
to anticipate stochastic events in highly unpredictable environments like estuaries, for 
example, to flee adverse oxygen conditions or high concentrations of pollutants (Mees 
et al. 1993a). 
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The hyperbenthos plays an important role in the coupling of benthic and pelagic 
food webs. In sub-Antarctic waters, Perissinotto & McQuaid (1990) found that a popu­
lation of a shrimp species formed a 5- 10 m thick hyperbenthic layer, the larvae utilize 
the phytoplankton biomass that sinks to the sea floor and constitute, through daily 
vertical migrations, a link to higher trophic levels. 

Food and feeding 

Most mysids are omnivores, feeding on detritus, algae and zooplankton (e.g. Mauch-
. line 1980). Since feeding is probably selective on different zooplankton species and size 
groups (e.g. Cooper & Goldman 1980, Murthaugh 1981), mysids have the potential for 
structuring zooplankton communities (Fulton 1982a, 1982b). The community structure 
of phytoplankton (Webb et al. 1987) and diatoms (Wooldridge 1989, Webb & Wool­
dridge 1990) is also influenced possibly by selective grazing by mysids. Mysid preda­
tion has even been reported as a possible important control on meiofaunal densities 
(Johnston & Lasenby 1982). Most mysids utilize organic detritus to a considerable 
extent and can be responsible for remineralization of a substantial proportion of the 
refractile detritus. Hyperbenthic mysids have been shown to be important for nutrient 
regeneration in the surf zone (Cockroft et al. 1988). Mysids also play an important role 
as macrophages, carnivores and detritivores in coral reef trophodynamics (Gottfried & 
Roman 1983, Mullin & Roman 1986, Carleton & Hamner 1989). In the same biotope, 
demersal zooplankton has been reported to graze on heterotophic particulate matter 
and nanophytoplankton (Roman et al. 1990). Gowing & Wishner (1992) found a pre­
ponderance of gram-positive bacteria in the guts of deep-living copepods, mysids and 
am phi pods. 

Predators 

Study of the hyperbenthic fauna was encouraged by many authors in its role as a 
constituent of the diet of fish (e.g. Blegvad 1917) and some of the earliest studies were 
specifically conducted for that purpose (Greze 1951). A review of the occurrence of 
mysids in the diet of fish is presented by Mauchline (1980). Although their importance 
as fish food is widely recognized, the prey communities are rarely termed hyperbenthic. 
Some recent exceptions are Zander & Hartwig (1982) and Mason & Clugston (1993) 
who explicitly mention hyperbenthic feeding habits. Hyperbenthic micro-habitat 
feeding guilds were recognized in the gobiid assemblage in Lough Hyne, Ireland (e.g. 
Wilkins & Myers 1992) and mysid-feeding guilds were distinguished in several 
demersal fish assemblages (Blaber & Bulman 1987, Gibson & Ezzi 1987, Moreira et al. 
1992). Meiobenthic taxa, notably harpacticoid copepods, contribute significantly to the 
diet of many species of post-larval and juvenile fish (McCall & Fleeger 1995). Mysids 
progressively replace copepods as a food source for demersal fish during growth (Sorbe 
198la). Such ontogenic shifts have been observed in several species including, for 
example, cod (Mattson 1990). The hyperbenthos often predominates the diet of 
0-group individuals of commercially important fish and also sustains high densities of 
non-commercial demersal fish (e.g. gobies), which are an important prey for the larger 
size classes of the same species. Recently, deep-sea fish have been reported also to 
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forage in the benthic boundary layer (e.g. Mauchline & Gordon 1991, Stefanescu & 
Cartes 1992). 

Availability for fish predation is higher when individuals occur in the hyperbenthal 
than when they are buried in the sediment (Sorbe 198 la). Although a very small frac­
tion of the populations of essentially endobenthic species can be present in the hyper­
benthal, this quantity is not necessarily negligible, since this hyperbenthic fraction. is 
obviously bound to be more readily available for predators. An example is the amphi­
pod Corophium volutator. Although less than 0.1 % of the population of this species is 
present in the hyperbenthal, it constitutes a significant part of the diet of demersal and 
even pelagic fish species (Hughes 1988, Essink et al. 1989). Meiofaunal prey ingested by 
fish more closely resemble the meiohyperbenthic than the endomeiobenthic faunas . 
Differential emergence of certain species or life-history stages from sediments increases 
their susceptibility to predation, and can explain patterns of apparent selectivity 
(McCall & Fleeger 1995). 

Birds (Schneider 1981, Johnson 1984, Cairns 1987, Steele & Montevecchi 1994) and 
marine mammals (Murison et al. 1984) are also possible predators of the hyperbenthos. 
For example, sandy-beach mysids make an important contribution as the major food 
source for some birds (McLachlan et al. 1980, Moran & Fishelson 1971) and the 
analysis of faecal matter of grey whales has revealed a preponderance of hyperbenthic 
mysid exoskeleton fragments. Direct consumption by man is rare, although some 
mysids are fished commercially fo r this purpose in Asia (Tattersall & Tattersall 1951, 
Omori 1978). In recent years, numerous invertebrates have been reported to feed on 
the hyperbenthos. Coelenterates may play an important role as predators in the hyper­
benthal (Bossanyi 1957, Moller 1979). For example, the annual average standing stock 
of the metazoan plankton in the Kiel Bight included 1 % hyperbenthic crustaceans 
(mysids and cumaceans) and 51 % coelenterates (Moller 1979). These results may be 
biased, however, as the sampling method used (Van Veen grab) would underestimate 
the more active crustacean elements. Juveniles of the sepiolid squid Sepietta oweniana 
forage in the hyperbenthal of Nordic waters, preferentially catching free-swimming 
mysids (Bergstrom 1985). The diet of Sepia officinalis changes during ontogeny, the 
smallest individuals feed on mysids (Le Mao 1985). Part of the diet of deep-sea octo­
pods also consists, to a large extent, of hyperbenthic material (Villanueva & Guerra 
1991). Predatory crustaceans, often in commercially-exploited stocks, include caridean 
shrimp (Chong & Sasekumar 1981, Siegfried 1982) and rock lobsters (Barkai & Branch 
1988). 

Concluding remarks 

The distinction between benthic and planktonic organisms, although still fundamental, 
is not a simple dichotomy, particularly when attention is focused on the interface 
region between the water and the substratum. Special types of equipment are needed to 
sample this novel region, and species that are now regarded as rare may prove to be 
very abundant when proper collecting apparatus is used. More information about the 
biology of individual species of this zone is required to determine its ecological role. 
The term hyperbenthos is proposed to include all the animals living in the water layer 
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Benthos 
Plankton 

Term 

Macrozooplankton 
Mesozooplankton 
Nekton 
Micronekton 
Ichthyoplankton 
Benthic Boundary Layer 
(BBL) 
Benthopelagic plankton 

BBL macrofauna 

THE HYPERBENTHOS 

Table 1 List of terms discussed in the text. 

Applied to 

All communities of the sea bed 
Floating organisms living in the pelagic, 
to a large extent subjected to water movements 
Larger plankton ( > 2000 µ) 
Medium sized plankton (55- 63- 200 to 2000 µ) 
All pelagic animals that are active swimmers 
Smaller active swimmers 
Pelagic fish larvae 
Water/sediment interface, i.e. the water 
layer just above the surface of the seabed 
Fauna associated with BBL 

Larger animals associated with BBL 

Predominantly resident in/on the sediment 
Infauna Animals living buried in the sediment 
Endobenthos Animals living buried in the sediment 
Epibenthos Animals living on the surface of the sediment 
Endopelos Animals living in mud 
Epipelos Animals living over mud 
Macrobenthos Large fauna ( > 500- 1000 µ) 
Meiobenthos Medium fauna (32- 45- 63 to 500- 1000 µ) 
Microbenthos Small fauna ( < 32- 45- 63 µ) 

Predominantly pelagic, cm tom above the sediment 
Hyperbenthos Benthic organisms living close to, but not 

Hyperpelos 
Suprabenthos 
Nektobenthos 
Hypoplankton 
Demersal zooplankton 

Bottom plankton 
Near-bottom zooplankton 
Semiplankton 
Tychobenthos 
Hekobenthos 

Recommended new terms 
Holohyperbenthos 
Merohyperbenthos 
Immigrants 
Macrohyperbenthos 
Meiohyperbenthos 
Microhyperbenthos 

on or in the sea bottom 
Hyperbenthos of muddy substrata 
Syn. Hyperbenthos 
Syn. Hyperbenthos 
Syn. Hyperbenthos 
Syn. Hyperbenthos 

Syn. Hyperbenthos 
Syn. Hyperbenthos 
Syn. Hyperbenthos 
Accidental members of the hyperbenthos 
Truely hyperbenthic a.nimals 

Permanent members of the hyperbenthos 
Members as larvae 
Temporary visitors 
Large fauna (>500- 1000 µ) 
Medium fauna (32- 45- 63 to 500- 1000µ) 
Small fauna ( < 32- 45- 63 µ) 
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Authority or comments 

In general use 
In general use 

Arbitrary cutoff points 
Arbitrary cutoff points 
In general use 
In general use 
In general use 
McCave 1976 

Often used for deep-sea 
hyperbenthos 
Often used for deep-sea 
hyperbenthos 

Syn. endofauna 
In general use 
In general use 
Remane 1940 
Remane 1940 
Arbitrary cutoff points 
Arbitrary cutoff points 
Arbitrary cutoff points 

Beyer 1958 

Beyer 1958 
Redundant 
Redundant 
Redundant 
Redundant 
Often used for tropical 
hyperbenthos 
Redundant 
Redundant 
Redundant 
Beyer 1958 
Beyer 1958 

Hamerlynck & Mees 1991 
Hamerlynck & Mees 1991 

Arbitrary cutoff points 
Arbitrary cutoff points 
Arbitrary cutoff points 
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close to the sea bed. Large fish and epibenthic crustaceans, though they feed in the 
hyperbenthal and are thus an integral part of the community, can be considered as 
accidental catches because they are not sampled efficiently by sledges and they will 
seriously bias biomass estimates. The position of polychaetes and molluscs is more 
difficult to decide upon, since, although they have the ability to swim, their presence is 
sometimes correlated with the amount of sediment in the sledge. 

At the present state of knowledge of, for example, mysid and copepod behaviour, it 
is recommended to report density and biomass data for these groups both per volume 
and per surface area. Indeed, mysids are known to concentrate near the bottom and to 
maintain their position even in strong currents (Hough & Naylor 1992). 

Although the intensity of hyperbenthic research has increased in recent years, more 
descriptive baseline studies are needed, particularly for areas such as the North Sea 
and tropical areas. Special attention should be paid to areas where commercial fishing 
activity is high and to the nursery areas for the commercially-important species. 
Although studies of the fluxes from the hyperbenthos to higher trophic levels are avail­
able from several areas, there is still a general need for studies on the fluxes from lower 
trophic levels to the hyperbenthos, including production and consumption estimates 
for the dominant species. 
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