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Abstract

Direct underwater observations, using a manned submersible (May 1987) and remote oper­
ated vehicle (July and November 1988), were made of the small-scale distribution and microhabi­
tat relationships of the megafaunal assemblage at a 55 m low relief outer continental shelf site
(400 50'N, 70055'W). Four microhabitat types were defined: flat sand with amphipod tubes, sand
wave crests, shell (single valves and valve aggregates) and biogenic depressions. Microhabitat
heterogeneity occurred on the scale of meters. Significant species-specific microhabitat relation­
ships were found. Temperature mediated mesoscale shifts in megafaunal-microhabitat associa­
tions were found for several species.

Introduction

Much of our understanding of the distribution,
activities and interactions of megafaunal species (e.g.
finfish, squids, scallops), in temperate and boreal
marine environments, comes from trawl sampling
(Auster, 1988). Although trawls are not very efficient
(Uzmann et al., 1978), this approach is valuable for
discerning mesoscale patterns (approximately 1 to
1,000 km). For example, interspecific associations and
faunal zones off the northeastern United States have
been defined using cluster analysis techniques on sea­
sonal catch data from research bottom trawls (Colvo­
coresses and Musick, 1984; Overholtz and Tyler, 1985;
Phoel, 1986). These studies found that significant meg­
ataunal species associations tended to follow iso­
therms and isobaths. In particular, nearshore and
midshelf species were more influenced by variations in
temperature while deep shelf and slope species were
more influenced by depth. Groups of species were sea­
sonal and often split or combined with adjacent groups
due to temporal changes in temperature patterns. No
mesoscale correlation with sediment type was found.

Species can be separated into year-round, winter
and summer residents, and occasional migrants (Tyler,
1971). Areas with wide temperature fluctuations, like
the Middle Atlantic Bight (Parr, 1933), are dominated
by temporary residents (Colvocoresses and Musick,
1984; Phoel, 1986). It is interesti ng to note that in boreal
areas such as the Scotian Shelf, which have narrow
temperature fluctuations and are dominated by year­
round residents, the mesoscale distribution patterns of
finfish are correlated with bottom type (Scott, 1982; but
see Mahon and Smith, 1989).

Most of our understanding of small-scale interac­
tions (e.g. competition for space or prey, predator-prey
dynamics, species-habitat associations) affecting the
dynamics of marine fish assemblages have come from
studies on tropical coral reef systems (e.g. Hobson,
1974; Hobson and Chess, 1977; Sale, 1972, 1975, 1977,
1978, 1984; Smith, 1978; Smith and Tyler, 1972, 1973,
1975). Much less is known in temperate and boreal
marine environments (e.g. Ebeling et al., 1980; Hobson
and Chess, 1976, for kelp bed fishes; Gascon and
Miller, 1981 for North Pacific rock reef fishes; and
Cooper et al., 1987 for Georges Bank submarine
canyon assembages, are exceptions), although such
interactions are inferred from data collected using
trawls (e.g. Hacunda, 1981; Langton and Bowman,
1980, 1981; Sedberry, 1983).

Herein we describe small-scale habitat variability,
faunal-microhabitat relationships related to that varia­
tion, species-specific behavior patterns, and seasonal
changes in megafaunal composition at a low topo­
graphy site in the Middle Atlantic Bight.

Materials and Methods

The study site (Fig. 1) is an area known locally as
"The Fingers" (approximately 40° 50'N, 70° 55'W). The
name comes from the finger-like pattern of the 55 m (30
fm) isobath on nautical charts. The area is well known
to fishermen for seasonal aggregations of pelagic
sportfish (e.g. tunas, sharks) and groundfish.

Initial reconnaissance of the site was accom­
plished with the two person submersible DSRV Delta
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Fig. 3. (A) An adult lobster in a dish depression excavated into the shell covered bottom.
(B) Young-of-the-year ocean pout using an overturned ocean quahog valve for
shelter. (C) A red hake exhibiting a thigmotactic response to a partially exposed
ocean quahog valve.
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Fig. 4. Substrate variability at the study site. Note variability occurs on the scale of meters. Each dive during the July 1988 cruise consisted of
three 50 m transects radiating from a center point. Direction is noted for each transect. Each video frame is 1.015 rn-, and 1.19 m in
length along the axis of the transect.




