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ABSTRACT

A total of B2 specles and 9587 individuals of decapod crustaceans were collected by otter
travl wichin six depth scrata of 9-18 m, 19-27 m, 28-55 m, 56-110 m, 111-183 m and 1B4-366 m

during 1977-197%, Ten species (Sicyonia brevirestris, Metapenseopsis goodei, Mesopenaeus tro-

picalis, Trachypenasus constrictus, Solenccera atlantidis, Ovalipes stephensoni, Portunus

spinicarpus, Portunus spinimanus, Portunus gibbesii and Munida pusilla) comprigsed about 92% of

all individuals collected. Collectionz wara grouped by cluster analysis according to bathy-
metric location as well as time of day. Distribution of species assemblages was also related

to time of day. A bathymerric gradient in distrriburion did not consist of discrete fsunal rones
but existed as a continuum of overlapping distributions across the continental shelf. The most
disriner changes in faunal composition ccecurred near the shelf break, although species sssociated
with the sponge-coral "live" bottom habitat were distinct from other species characteristic of
the open-shelf sand habitat. The number of species and abund: ice of individuals was highest for
strata encompassing depths of 28-110 m and during Summer 1978 and 1979. U.usual thermal condi-

tions apparently affected these estimates during other sampling perlods,
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INTRODUCTION

Tha present study is 4 continuation
of ecological investigations on decapod
crustaceans collected from the continen—
tal shelf of the Sourh Arlantic Bight.
Our current knowledge of this fauns re-
sulte mostly from annocaced check liscs
and systematic reviews, such as those by
Chace (1972) on natantisns of the Carib-=
bean region and by Williams (1965) on
decapods of the Carolinas. Ecological
studies on mulei-gpecies assemblages of
Decapoda have lagged far behind thedir
syatematic counterparts. Wenner and
Read (1981) reviewed much of the existing
literature on decepod crustaceans from
the Caroclinean shelf province between
Cape Hatteras, North Carclina and Cape
Canaveral, Florida. In the present paper,
we provide a descriprion of assemblages
of epibenthic decapod crustaceans col-
lected from the South Atlantic Bight im
both open shelf and sponge-coral habitars,
ay well as @n sssessment of speciess abun-
dance, richness and spatial distribucions.

MATERIALS and METHODS

Data Collecrion

Sampleg of decapod crustaceans were
collected during four cruises made from
1977 = 1979 (Table l). Collections were
made utllizing a systematic sampling de-
sign in which 180 pre-selected stacions

were located along seven transects between
depths of 12-143 m in the area from Cape
Fear, North Carolina to Cape Canaveral,
Florida. One additional collacrion was
made at depths > 143 m. The transects in-
tersected the coastline at equidistanc
latitudes within the study area and ex-

tended to the 183 m depth contour., Stcatcions

along transects were also proportionately
allocated by area within six depth strata
of 9=18 m, 19-27 m, 28-55 m, 56-110 m, and
111-183 m. This generally resulted in
more stations being allocaced to the more
extensive inshore sampling strata. Sam-
pling effort within each depth stratum
varied somewhat from cruise to cruise due
to mechanical difficulties and bad
weather.

All collections were made with a
standard Marine Resources Monitoring As-—
sessment and Prediction (MARMAP) trawl
(3/4 scale #36 Yankee) with cod-end liner
(Wilk and Silverman, 1976) towed for 0,5-h
at 6.5 km/h from the R/V Dolphin., Bottom
water temperature and salinity were mea-
sured, and expendable or mechanical bathy-
thermograph casts were made after each
trawl collection. The location (latitude
and longitude), depth, bottom temperature
and cime of each collection are found in
Appendix I,

All decapod crustaceans collected in
successful tows were preserved in 10%
seavater-formalin and taken to tha labora-
tory where they were transferred to 40%
isopropanol, ddentified to species or the
lovest possible taxon, and counted, Al-
though most collections of decapod crus-
taceans were made on the open shelf, an
area with smooth sand bottom (Struhsaker,
1969}, the trawl occasionally traversed
small areas of ""broken" relisf which sup-
ported a rich sessile invercebrate fauna.
Because these sponge-coral (Powles and
Barans, 1%80) or “live botrom" (Struh-
gaker, 1969) arcas are important habitats
for decapod crustaceans, (Wenner et al.
M5 in review), we have included dats col-
lected on decapods from these habitats in
our analysis. Collections were considered
to be in the sponge=coral habitat if the
catch contained sponges, corals, and as-
sociated fish species (Wemner at al.,
1979).

Data Analysis

The following index of abundance
(Muesiek and McEachran, 1972; Elliott,
1977) was calculated to determine re=
lative abundance of numerically dominant
species wvithin depch zones:

n
Index af Abundanes = 1/n I 1In (x + 1)
1

whare = = mumber of individueals of & given
species within a depth zone and n = total
mmber of collections in a depth zone.



Table 1. Monthly designation of seasonal ervises and number of trawl
stations occupled per depth zome for each cruise.
Season Cruise Dares Depth Zones (m)
9-18 15-27 28-55 56=110 111-183 184=366
Winter DpP-7801 Jan 5 - Jan 23 & 6 14 -— 2 —
Summer DP=-7703 Aug 16 = BSepr 2 7 11 11 2 1 -
Summer DE=-7807 Sept & = Sept 20 22 8 18 ] 5 1
Summar DP=7904 Aug 7 - Aug 27 22 9 17 5 5 -—




Mumerical classification (cluscer
analysis) was applied to pooled data from
all crulises to determine speciés associa-
tions and distributional patterns. FPrior
to analysis, the dara were reduced by eli-
mination of species which occurred in only
one or two collections over all sampling
periods. Similarly, stations were elimi-
nated from analysis L{f they contained
only one species after data reduction,

After data reduction, mumerical clas-
sification analysis was performed on data
from remaining collections using the pro-
gram COMPAH (Boesch, 1977), Algorithms
used included a combination of log trans-
formation [log,., (x + 1)1 of species abun-
dance, the Bray=Curtis similaricy measure,
and flexible sorting with g = -0.25 (Clif-
ford and Stephenson, 1975; Boesch, 1977).
Preliminary analysis of the data using
hoth Bray=Curtis and Canberra metric simi-
larity coefficients resulted in clearer
delineation of groups with the Brav-Curtis
coefficient, despice its inherenc defici-
encies, In particular, the Bray-Curtis
measure is influenced by numerically
abundant species which largely determine
inter-collection (normal) resemblance,
vhile dense occurrences largely determinad
inter-species (inverse) resemblance
(Boesch, 1977). The use of a logarithmic
transormation in conjunction with the
Bray-Curtis measure tends to reduce the
importance (or influence) of the more
abundant species.

Post-clustering techniques of nodal
analysis (Willisms and Lambert, 1961;
Lambert and Williams, 1962) were used to
relate normal and inverse classifications
g0 that collection groups wera describaed
in terms of their constituent species
and specles groups were described in terms
of their occcurrence in collections. Nodal
analyses were Interpreted in terms of con-
stancy (a measure of how consistently
species are found in a site group) and
fidelity (a measure of how restricted
species are toc a site group). Comstancy
has a wvalue of one when all species in
the species group occur in any collection
in the site group. The fidelity index
ranges from values greater than two, which
indicates species that are rarely found
outside of a particular site group, to
less than one, which suggests & "negative"
association (i.e., passive exclusion or
active aveidance) of species with respect
to a particular site group (Boesch, 1977).

The decapod community was further
described in terms of number of species
and abundance of individuals. We chose
not to use the once popular Shannon index
(H') (Pielou, 1975) as a measure of di-
versity in view of its recent criticism
by Hurlbert (1971) and Peet (1975). The
Shannon index (H') is biased and approxi-
mates the true pepulation diversicy only
if the sample is sufficiently large to be
an accurate representation of the population
(Pielou, 1966 a, b; Peet, 1975). We con-
gider our sample estimates of the decapod
population to be minimal with respact to

both the number of species and the number
of individuals and belisve that cthe gear

utilized was selective toward the capture
of larger epibenthic decapod crustaceans.

Study Area and Hydrographic Profile

The open shelf is characterized by a
bottom consisting predominantly of sand
and mud which occupies more than 90% of
the shelf's surface area (George and
Staiger, 1978). Struhsaker (1969) con-
sidered the open shelf habitat "to ex-
tend from about the l0-fathom depth curve
out to the beginning of the 'shelf break'
(at about 25 to 35 fathoms)". Inter-
spersed chroughout cthe near-shore open
shelf habitat are areas of low teo moder-
ate ralief with artached aponges, soft
corals and hard corals. Areas of densc
invertebrate growth often occur over
sandy bottoms which are underlain ac
various depths by rock. The presence of
sessile organisms is apparently related
to the presence of rock close to the
sediment surface (Powles and Baranms,
1980), Further offshore, at the shelf-
slope break, is the rocky outcrop habitat
which 18 an area with high relief inter-
spersed with smooth mud-bottom areas.

Hydrographic conditions on the con-
tinental shelf in the South Atlantic
Bight are influenced by several facrors:
the proximicy of the Gulf Stream with its
frequent meanders and eddies; river run-
off: seasonal heating and cooling: and
bottom topegraphy. In addition, the
winds and tides can alsoe significantly
modify circulation petterns, especially
near shore or where density gradiencs are
weak (Blanton and Atkinson, 1978). The
Carolina capes, with their shoals, are
effective in trapping Gulf Scream eddies.
A topographic frregularicy southeast of
Charleston, 5.C., known as the "Charleston
Bump" , produces semi-permancnt of fshore
meandarings of the Gulf Stream and up-
welling of deeper waters near the shelf
break in the area of deflection. This
large upwelling, in addition ro cyclonic
eddies, supplies nutrients to the outer
shelf waters (Bishop, Yoder and Paffen-
hofer, 1980).

The northward-moving Gulf Stresm is
an important warming influence on tem—
perature conditions of the shelf, and is
especially notable in winter near the
ghelf break. A warm band of relatively
constant temperature and salinity is ob=-
served year-round at middle shelf depths
near the bottom. This area of the shelf
from 3340 m i{s generally the most ther-
mally stable (Miller and Richards, 1979).
However, the inner shelf and coastal
waters are subject to considerable sea-
gonal fluctuwation.

A counter-current is also a preva-
lent feature of the continental shelf



water, especially during summer. This
is a geostrophic southward flow of water
which sppears to be seasonal. Flow is
maximim in summer, but in late fall and
early winter the broad continuous flow
no longer exists. Rather it is re-
stricced to marrow bands, mainly in near-
shore arcas in the vicinity of river
mouths (0, Pashuk, Marine Resources Re-
search Institute, Charlescton, 5.C., pers.
comm, ),

Temperature and salinicty differed not
only between the winter and summer seasons
but alsc annually between summer crulses,
During Summar 1977, active upwelling of
degp-water occurred near the shelf break
southeast of Charleston, 5.C. A stranded
intrusion of colder upwelled water was
also observed close to shore near bottom
off Daytona Beach, and a large Gulf Stream
eddy was found in Long Bay (Figs. 1 & 2}.
In addition, warm and saline Culf Stream
wvaters intruded onshors near the bottom
off Savannah, Georgia. The salinity was
maximum in the semi-enclosed eddies ac
middle shelf depths (28-55 m stratum)
just south of Cape Fear and just north of
Cape Canaveral., Across the shelf, sali-
nities were most stable in the 28-55m
stratum, We chbserved litctle vertical
stratification of temperature and sali-
nity over most of the nearshore (9-18 m)
gtratum, Further offshora, tha shalf
waters were strongly stractified. The
galinity patterns of shelf waters during
Summer 1977 differed from che notmal sum—
mar pattern in that highly saline Gulf
Stream water (> 36" /oo) predominated on
the shelf.

During the Summers of 1978 and 1979,
hydrographic condictions of temperature
and salinity differed from those obsarved
in Summer 1977. The bottom isotherms
genarally followad ischaths except in the
areas south of Cape Fear where a Gulf
Stream eddy was located (Figs. 3-6).
Salinities were much lower inshore than
those observed in Summer 1977. Waters
with bottom salinitiss < 36 /oo occupled
almost the entire coascal and inner shelf
area of the South Atlantic Bight, with
exception of the area near the northern
part of Flerida. Upwelling again occurred
close to the shelf break off Charleston
and in shallow depth strata north of Cape
Canaveral. Minimm salinities were located
in these areas of upwelling where colder
and frecher North Atlantie Central water
occurrad. Bortom temperatures were highest
at nearshore statlons and gradually de-
creased across the shelf from the nearc-
shore stratum of the shelf break. Beyond
the shelf break, temperatures dropped
gharply and were lowest in the 1B4-366 m
stratum.

Temperature conditions in Winter 1978
were not abnormally severe. A cold band
of water < 10°C was located on the shalf
but was confined to a small narrow area

off Georgia (Fig, 7)., A warm band of
water > 18°C was located near bottom at
depths of 28-35 m along the entire area
berween Cape Fear and Cape Canaveral.
Further off-shore near the shelf break,
hottom temperatures were highly variable.
Beyond the shelf break, bottom water tem-
perature minima of B-9 C were observed.
In contrast to high salinicy conditions
on the shelf during Summer 1977, sali-
nitieg < Eﬁnfna were observed near bottom
over the entirs inner shelf in Winter
1978 (Fig. 8). Ac mﬁd-shelfndepths.
salinities were usually > 36 foo whereas
near the shelf break salinity conditions
wera variable due to upwelling and Gulf
Stream intrusions. Bevond the shelf
break, salinicy was fairly scable,

Species Composition

A total of B2 idencifiable species
of decapod Crustacea comprising 9587 in-
dividuals from 24 families were collected
during the four cruises (Table 2). The
most diverse families were the Majidae
and Portunidae with 17 and 9 identifiable
species, respectively. The penaecoid
shrimps consisting of the families Sic-
yoniidae, Penaeldae, and 5olenoceridae
ware the most abundant decapods collected
and constituted about 75% of the total
number of Decapoda in our collections.

The number of decapod species in
MARMAF collections, on which the curremt
gtudy is based, represents only a small
percentage (28%) of the 291 decapod crus-
taceans known to reside in Carolinean
Shelf waters (Herbst, Williams and Boothe,
1978) . This low number of speciesr im
probably related to the biased collection
of large decapod species by the trawl as
well as the concentration of our sampling
effort on the open shelf. A list of the
species, grouped by family, alomg with
collection numbers associated with their
occurrance in our samples, iz given in
Appendix II.

Ten species which comprised about
92% of all individuals collected were:
the penaecid shrimps Sicyonia breviros-
tris, Metapenseopsis gpoodei, Mesopenaeus
tropicalis, Trachypenasus constrictus,
and Solenocera atlantidis; che portunid
crabs Ovalipes stephensomi, Portunus
spinicarpus, PFortunus spinimenue and
Portunus gibbesii; and the galatheid
Munida pusilla. Although many of the re-
maining 72 species of Decapoda were re-
gularly collected, they were not abundant.

The abundance of the dominant species
changad by depth zone for each season

sampled, Sicyonia brevirostris was the
most abundant decspod collected, occurring
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TARLE 2. Decapod crustaceans collected on the continental shelf bac-
ween Cape Fear, N.C. and Cape Canaveral, Florida for all

seasons and cruises combinad. Species are ranked according
te abundance.

Sumber Station Total Number Depth (M) Temperature { C)
ecles Occurrences Specimens Min. u Min. Max,

[E

Sicyonia
hraviroscria 33 3469 13 117 12.35 28.25

Metapenasopsis
goodei 20 1859 22 77 14,15 27.83

Mosoponasus
tropicalis 12 1134 i3 132 13.16 23.51

Trachypenacus
conacrictus 29 751 13 25 11.52 28.51

Dwalipes
atephensoni 69 453 13 137 8.95 2B.51

Munida
pusilla 2 341 77 91 18.82 19.93

Portunus

spinicarpus 12 215 B4 137 8.26 23.51

Fortunus
spinimanus 51 207 12 by 13.50 28,25

Solenocera
atlantidis 13 187 15 123 14,42 25.68

Portunus
gibbesid 37 168& 13 bd 13.50 28.25

Scyllarus
chacai 17 127 22 i7 17.91 27.66

Stenorhynchus
geticornis B 75 ER 77 16.88 26.60

Processa
vicina & [i14] 35 77 18.82 25.568

Processa
tenuipes 3 42 73 91 16.88 19,93

Parapenatus
longirostris 2 &1 128 143 B.26 8,50

Callinectes
sapidus 17 8 13 20 26,12 28.30

Calappa
f lammea 26 . 33 13 &4 17.91 28.51

Portunus

ordwayl 12 29 22 17 16,88 27.25

Forcellana
sayana [ 21 31 73 16,88 25.68

Galathea
rogtrata 4 20 il 17 16.88 27.24

Tazeuma
S@Trratum 3 19 15 91 13.10 19.93

Leptachela
papulata 2 18 71 77 18,82 23.51

Processa nr.
tenuipes 1 18 17 77 18.82 18.82
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Spucies

Number Scation
Qeeurrences

Total ¥Number
Specimens

Hin.

Depth (M)

Max.

Temperature ( C)

Hin.

Max.

P1lumnus

sayil

Libinia
emarginatca

Fenagus
duararus

Stenoclonops
spinimana

Mithrax
forceps

Mithrax
pleuracanthus

e =

Pachycehelas
tugimanus

Synalpheus

townsendi

Stenocionops
furcata coelata

Rochinia
crassa

Porcellana
sigsbeiana

Sicyonia
1aevi=lta

Pecrochirus
diogenas

Podochela
sidnevi

Cancer
Irforatus

Pontophilus
brevirostris

Fodochela
gracilipes

Dromidia
antillensis

Pylopagurus
corallinus

Alpheus
normanni

Sicyonia
tzeicn

Anasimus
latus

Metoporhaphis

calearata

10

10

11

18

15

13

10

10

12

13

13

31

18

3

3l

33

137

13

24

18

128

143

73

15

40

i3

14

11

33

40

43

12

137

il

37

73

4o

17

143

137

33

91

77

152

143

Frd

77

77

i3

77

77

mn

16.73

20.80

11.52

8.95

22.59

22.59

16.88

22.59

22,59

17.25

8,30

B.95

23.23

16.88

16,88

8.26

8.50

16.88

16.88

18.01

23.23

1B8.82

18.82

18.82

27.91

28.47

28.24

24.96

22.59

28.17

27.24

23.00

22.59

27.32

21.40

8.95

23.22

27.00

27.99

14,87

8.50

18.82

28.10

21.40

23.23

27.35

23.51

23.23
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Mumber Scacion Total Number Depth (M) Temperature ")
Specles Oecurrences Specimens Min. Max. Min. Max.

Arenasus
eribrarius 4 4 16 18 27.50 28.06

ain
quinquespinosa 2 4 121 143 8.30 15.78

Portunus
flaridanus 1 & T 1 18.82 18.82

Periclimenes
nr. yucatanicus 1 3 7 17 18.82 13.82

Parchanopa
fraterculus 2 3 13 17 1688 15.82

Pl lusnus

“floridanus 3 k| 15 71 10.22 22.59

Podochela
rilsel 2 3 38 42 20.60 27.32

Seyllarus
depressus 1 3 91 91 15.%3 19.93

heus
minus 1 2 21 21 26.66 26.66

Cronius
tumidulus 1 2 33 33 23.23 23.23

Penacus
sotiferus 1 2 14 14 27.36 27.36

Libinia
dublia 2 2 15 15 10.22 28.25

Collodes
Lrﬁgim‘asm 2 2 38 42 20.60 25.68

Lobopilumnus
aanmﬁar{f 2 2 31 13 22.59 23.23

Calappa
angusta 2 2 16 38 25.68 21.91

Iliacancha
subglobosa 1 2 i1 7 18.82 18.82

Persephona
MEE:arranea 2 2 14 18 27.04 27.46

Parthenope
granulata 2 2 16 25 27.83 28.02

Far chenggr.
agonus 2 2 73 17 17.15 15.82

Palicus

sica 1 1 38 iR 25.68 25 .68
Mithrax

acuticornis 1 1 il 3l 22.59 22.%9

Macrocoeloma
camptocerus 1 1 37 7 27.24 27.24

Glyptoplax
smithii 1 1 33 33 23.23 23.23

Leander
tenulcornis 1 1 91 91 19.93 19.93
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Number Station Total Humber Depch (M) Temperatura ( C)
Specias Oceurrences Specimens Min, Max. HMin, Max,
romala

arachna i 1 143 143 8.50 8.50
Bythocaris

nana 1 1 143 143 8.50 8.50
Solenocera

necoping 1 1 128 128 5.26 B.26
Osachila

semi levig 1 1 69 69 18.01 18.01
Acanthocarpus

alexandri 1 1 152 152 10. 56 10,56
Cancer

horealis 1 1 1352 152 10. 56 10.56
N Anope

sayi 1 1 13 13 .12 26,12
Glyproxanthus

Erosus 1 1 40 40 23.00 23.00
Ranilia

muticata 1 1 40 40 231.66 23.66
Pagurus

carelinenais 1 1 73 73 16,88 16.88
Seyllarides

nodifer 1 1 40 40 20.62 20.62




in 27% of the 181 collections (Fig. 9).
Alcthough tock shrimp were caught over a
wide range of depths, they were most abun-
dant within strata of 28-55 and 56-110 m
{Fig. 9A). They were collected only at
depths of 19-27 m and 28-55 m during the
winter but were more abundant during win-
ter than during summer at these same
depths. Congidering all cruises, rock
shrimp abundance was greatest during sum-
mer 1978 when the average oumber of in-
dividuals collected per tow was 34 (Table
3). Sicyonia brevirostris was alsc caught
predominantly at night, dusk or dawn
{Tahle 4) —— a phenomenon which has been
noted by Anderson (1976), Lunz (1957},
Joyce (1965), and Cobb et. al (1973).
Cobb et al. (1973) suggested that 5. bre-
virostris buries into the substrate during
the day, thus aveiding predaticn and cap-
ture by fishing gear.

Metapenacopsis goodei, which ranked

second in relative abundance, was collected
at depths between 22 and 77 m but was most
abundant in the intermediate depth strata
of 28-55 and 56-110 m {(Fig. 9B). Cacches
were highest during the summer (Table 3),
an observation which agrees with Wheelar's
(1937) remarks on the distribution of M,
goodei from Bermuda, In addition, M.
gooded was collected only in tows made ac
night, dusk or dawn (Table 4). Perez Far-
fante (1971) found that most specimens
were caught at sunsat or night, and Whesler
(1937) noted that their availability to
trawls might be affected by the lunar

eycle as well,

Mesopenagus tropicalis was caughet at
depths of 313-132 m on cthe outer shelf and
upper continental slope; however, these
shrimp were most abundanc at 56=110 m
(Fig, 9C)., Relarive abundance was also
greatest during the summer (Table 3),
Shrimp were caught only at night, dusk or
dawn (Table 4) which is a4 behavior pattern
gimilar to that chserved in other Penasoi-
dea, especially the commercially important
species of Penaseus (Fuss and Ogren, 1966;
Salomon, 1968; Perez Farfante, 196%),

Trachypenaeus constrictus was col-
lected only ar depths shallower than 28 m
and relative abundance was greatest in the
shallowest depth stratum of 9-18 m (Fig.
SD0). The relative abundance of T. con-—
strictus was greatest inm wincer in the
inner shelf depth stracta., Cactches tended
to be similar between cruises except for
Summer 1978 when more individuals were
collected (Table 3). Trachypenaeus con-
strictus was collected only at night,
dusk and dawn (Table &4}, Increased noc-
turnal activity has heen suggested by
Williame (1965) who noted that juvenile
stages of this species were common in
surface plankton tows made at night on
flocd tides.

Solenocera atlantidis was collected
at depths of 15-123 m but was most abun-
dant in water deeper than 28 m (Fig. 9E).
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Catches were highest in summer (Table 3),
and shrimp were present only in collec-
tione at night, dusk or dawn (Table &4).

The portunid crabs, Portunus spini-
manug and Portunus gibbesii, hed overlap-
ping bathymetric distributions, Both
species were collected In strata which
encompassed depthe from 3-55 m (Fig. 10
A, B). Abundances were similar between
strata, between winter-summer catches
(Table 3) and between day-night catches
(Table 4). Williams (1965) noted that
these crabs frequantly co-occur in the
Carolinean province. The other numeri-
cally abundant portunids, Portunus spini-
carpus and Ovalipes stephensoni, co-
occurred only in the deeper strata (Fig.
10 ¢, O). Ovalipes sctephensoni was ubi-
quitous on the continental shelf and was
found from 13=137 m. Little difference
in relative abundance with depth was
found during summer collections, but abun-—
dance increased in the 111-183 m stratum
in winter. Catches were greatest in sum-
mer (Table 3), but we noted no apparent
relation between catches and time of day
{Table 4}.

The galatheid, Munida pusille, was
collected only in the 56-110 m stratum
during summer (Fig. 10E). Catches were
also limited to night, dawm or dusk
(Table 4),

The relative abundance of these ten
species in our collections changed with
depth. Trachypenasus constrictus was
most abundant In the shallowest strata,
9-18 m but was replaced as the dominant
species by Portunus spinimanus in the
19-27 m scratum (Fig. 11). At depths of
28-55 m and 56-110 m, the rock shrimp,
Sicyonia brevirostris, constituted most
of the catch, while at the greatest depths
sampled (111-183 m), Mesopenaeus tropicalis
dominared the decapod fauna.

Species Assemblapges and Distributional
Patterns

Cluster analysis grouped the 115
atations which remained following data
raduction into 7 site groups based on
their faunal composition (Fig. 12},

Group 1 consieted of 24 collections which
were occupied only at night, dusk, or
dawn and which were located at inner to
mid=shelf depths. Site groups 2, 3, &,
and 5 were faunistically more similar to
each othar than toe other site groups.
Depths for collections represented inm
gite groups 2 and 3 everlapped consider-
ably. Collections in these groups were
made mostly during the day, although a
few collections were also made during the
night, at dawn or dusk, Collections in
site groups 4 and 5 encompassed a wide
range of overlapping depths with many ex-
tending onto the upper slope. Thaeir dis-
tinetiveness as site groups is probably
related to the distinetiveness of the
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TABLE 3.

Catch statistics (¥ = total number, % = percent of catch
by cruise, and number per tow) for mmerically dominant
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decapod crustaceans collected in 1977-1979 MARMAP ground-
fish cruiges.

Species Winter 1978 Summer 1977 Summer 1978 Summer 1979
N X Nftow N T Nltow N % Ntow N T Nrtow
Bicyonla brevirostris 294 51 9 591 67 18 2010 32 34 574 28 10
Metapenacopsis goodedi 5 0.8 <l 18 2 <1 1721 29 29 115 L z
Mesopenacus tropicalis 1 0.2 <1 2 0.2 <1 1026 17 17 105 5 2
Trachypenacus constrictus 141 24 & 82 9 3 T 6 6 151 7 3
Ovalipes stephensoni 17 3 =1 37 4 1 100 2 2 299 15 5
Munida pusilla 0 - - 0o - - 1N 0.5 < 310 15 5
Portunus spinicarpus 5 D9 <1 2 0.2 <L 178 3 3 40 2 =l
Portunus spinimanus 55 9 2 37 & 1 13 0.5 <1 82 4 1
Solenocera atlantidis 2 0.3 <1 21 2 =1 134 2 2 an 1 €1
Portunus gibbesidi 9 0.7 1 35 4 X 31 0.5 <1 63 3 1




TABLE 4,

Index of abundance by day and nighe, dusk ar dawvn cellectiona
of ten numerically dominant species of decapod crustaceans

collected in 1977-1979 MARMAP investigations.

n/¥ indicares

ratic of number of collections containing species to the total
number of collections during the designated time of day.

Night, Dusk, Dawn

Day

Species Index of Abundance nfH Index of Abundance /N

Sicyonia brevirostris 1.32 42/100 D.2¢ 11/81
Metapenaeopsis gooded 0.54 20/100 0 0/81
Mesopenaeus tropicalis 0.25 12/100 0 0/81
Trachvpenacus constrictus 0.73 29/100 0 0/81
Solenccera aclantidis 0.30 13/100 0 /81
Ovalipes stephensoni 0.56 41/100 0.51 28/81
Portunus spinicarpus .25 10100 0.22 2/81
Portunus spinimanus 0.38 29/100 0.31 22/81
Portunus gibbesii 0.28 21/100 g.25 14/81
Munida pusilla 0.09 2/100 0 0/81
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glope decapod fauna associated with those
collections. HNo specific time of day was
assoclated with these site groups. GSite
groups 6 and 7 were faunistically distinct
from the other groups genarated by cluster
analysis. These collecrions ware made
mostly at night, dusk, or dewn.

The distributions of species in the
five species groups shown in Figure 13
were investigated in nodal analyses in
which species groups were related to site
groups in terms of constancy and fidelity

{Fig. 14). Species in group A were nmeither

very constant nor very faithful to any
gite group, although they were most fre-
quently encountersd in collactions made
on the inner to mid-shelf (site groups
1, 2, and 3)., Species in this group,
such as Penasus duorarum and Trach us
constrictus, were collected only at niEEt-
pecies group B were not consistently
encountered at stations in any site group
nor were they restricted in their distri-
butlon. Group C species weare not con—
sistently collected at any station but
ware largely rastricted to those statioms
in site proup 7. These species were fre—
gquently encountered in the sponge-coral
habitat., Pseudomedaeus agassizii, Sceno-
cionops furcata coelata, Petrochirus dio-
enas, Podochala sidneyi and Mithrax
EIeurncndEhus, are found on a variety of
bottom types, including rock, mud and
sand, whereas Dromidia antilleansis, Por-
cellana sayana, Pylopagurus corallinus
and Metoporhaphis calcarata are primarcily
asgociated wich hard bottoms such as
shell, rock or coral (Williams, 1965;
Powers, 1977). Several species in group
€ were collected during both day and
night although Porcellana mayana, Meto-
porhaphis calcarata, and Portunus EEET
wayl were collected only at night.
Croup D species were not consiscently
collected at stations in any site group
but were largely restricted to collec-
tions in site group 7, which wera genar-
ally made at night, dusk, or dawn.
Species in this group which were collec-
ted entirely at nighr, dusk, or dawm
included the shrimps Processa sp., Pro-
cessa tenuipes, Tozeuma serratum, Pro-
cessa vicina, and Mesopenaeus tropicalis.
The crabs Portunus spinicarpus aﬁg Stenc—
rhynchus seticornis also were collected
at night with the axception of the one
eollection which was made during daylight
hours. Similarly, Group E consisted of
numarically dominsnt gpecisr which were
collected almost entirely at night.
These species were comsistently repre-
sented in collections from site group 7
and were highly faichful to collections
in thie site group, ag well,

Faunal assemblages of decapod crus-
taceans in the South Atlantic Bight have
praviously been reperted to be influenced
by seasonality, bathymetry, and bottom
type (George and Stalger, 1978; Wenner
and Read, 198l), Because of limited

24

aeasonal sampling, we were unable to ac-
curately assess any changes in species
compesition or abundance which might cceur
during an annual cycle., However, we
found that collection of several species
was apparently ralated to time of day.
Shrimps of the families Penaeidae, Sic—
yoniidae, and Solenoceridae most clearly
demonstrated this because they wvere col-
lected almost entirely at night. A bath-
ymetric gradient in discriburion, al-
though present, did not consist of dis-
crate faunal zones but, rather, existed
as & continuum of overlapping distribu-
tions across the continental shelf. The
most distinct changes in faunal composi-
tion noted in this survey occcurred near
the shelf break. The species associated
with collections made at depths on the
upper slope were not usually found in col-
lections made at shallower depths on the
continental shelf. In addicion, species
assemblages associated primarily with
the sponge-coral “live" bottom habitat
were faunistically distinct from the
assemblages characteristic of the open-
ghelf sand habitat. The broad overlap
in species composition moted scrozs the
shelf is probably related to substrate
homagensity and the generally uniform
hydrothermal conditions which prevailed
during the summers of 1978 and 1979,
Definite bachymetric patterns noted
earlier (Wemner and Read, 1981) may not
have been noticeable in our current ana-
lysis because of more stable thermal
condicione across the shelf in gummer
when most sampling took place, We also
noted no apparent differences in specles
composition with latitude, which suggests
that the fauna in the South Atlantic is
relatively homogensous within the boun-
daries of our study area. This obser—
vation 1s consistent with those of George
and Staiger (1978) and our previous oh-
servations (Wenner and Read, 1981) on
latitudinal homogeneity of the decapod
fauna in this region,.

Humber of Species and Abundance of
Individuals

The number of species and abundance
of individuals was related to depth of
collection. Both estimates were highest
for the strata encompassing depths of 28-
110 m and lowest for the 19-27 m and 1l1-
183 m strata (Table 5). The average num=
ber of species and individusls per tow
showed a similar pattern, being highest
in the 56-110 m stratum and lowest at
depths of 19-27 m, Much of the high
richness observed was attributable to in-
advertent collections from the sponge-
coral habitat where number of species was
generally much higher than on the open
ghelf st the game depth (Fig. 15). Re-
sults of intensive sampling in the sponge—
coral habitar with numerous sampling
gears confirmed that invertebrates species
diversity was much higher than has been
reported for the surrounding sand biotope
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Table 5, Total number of species and individuals of decapod Crustacea
by depth zone.

Depth Zone (m) Total Number of Species Total Wumber of Individuals
9=18 28 987
19=27 20 284
25=55 46 2862
36-110 40 5258

111-183 19 311
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{Wenner et al,, M5). Sediments of the
open shelf are homogencous (Struhsaker,
1969) and apparently do not support the
diverse assemblage of decapod species
which exist among the eroded depressions,
ledges, and epifaunal mats of the sponge—
coral reef habitat. These reef arcas
not only provide refuges for decapod
species because of thelr structural com-
plexity, but the variety of food resources
available on heavily fouled rock surfaces
is also conducive to inhabitation by a
diverse assemblage of decapod species
(Felder and Chaney, 1979).

In addition to changes in richness
related to depth and habirat complexicy,
geagonal and annoal differences were also
ohserved, Fewest species and individuals
were collected in Winter 1978 and Summer
1977 (Table 6). These estimates may be
low in winter because of unstable thermal
conditions on the inner and outer shelf,
compared to the summer when bottom tem-
peratures are least variable across the
shelf. Thermal conditions om the shelf
during Summer 1977 wersa unusual, as swvi-—
denced by the meandering pattern of
isotherms, These unusual patterns were
apparently caused by extremely low tem—
peratures during Winter 1977. Apparently,
abundanee and richness of the decapod
fauna had not recovered by Summer 1977
from the harsh thermal conditions of the
previous winter. Thermal condicions had
moderated somewhat by summer, 1978 and
1979, however, These results suggest
that severe thermal conditions could de-
lateriously affect communities, both in
terms of richness of species and abundance
of individuals. A decrease in richneas
may he particularly evident if a large
number of "rare" or immigrant species,
whose occurrence depends on favorable
currents, temperature, and salinicy con-
ditions, are present in the study area.
We found that 26 of 28 species which
were represented in only one collection
were collected in either Sumer 1978 or
Summer 1979, This strongly indicates
either unsuitable hydrographie conditions,
reduced sampling effort, or both were re-
sponsible for the lowered species richness
and abundance of decapod crustaceans ob-
served in Sumer 1977 and Wintar 1978,
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Table 6, The total number of species and number of individuals collected
by season from 1977 - 1979.

YEAR WINTER SUMMER
Bumber of Species 1877 e 41
1978 29 105
1579 -— BE

Number of
Individuals 1977 —— 879
1978 574 6197

1979 = 2027




LITERATURE CITED

Anderson, W. W. 1956, January te April
digeribution of the common shrimp
on the South Atlantic continental
gshelf. U.5. Figh, Wild, Serv. Spec.
Sei. Rep. Fish., 171. 14 p.

Bishop, 5. 5., J. A. Yoder and G. A. Paf-
fenhofer. 19%80. Phytoplankton and
nutrisnt variahility along 8 cross-
shelf transect off Savenmah, Georgla,
U.5.A. Eat. Coasc. Mar. Sei. 11:
359=-368,

Blanton, J. 0. and L. P, Atkinson. 1978.
Physical transfer processes between
Georgia tidal inlets and nearshore
waters, In Eatuarine Interactions,
J. Wiley, ed., Academic Press, New
York. p. 515-532,

Boesch, D. F. 1977, Application of
mumerical classification in eco-
Yogical investigations of water pol-
lution. Spec. Sci. Rep. No. 77, Va.
Instit, Mar, Sci., Gloucester Pt.,
Va. 1l4 Ps

Chace, F. A,, Jr. 1972, The shrimps of
the Smithsonian-Bredin Caribbesn
expeditions with a summary of the
West Indian shallow-water specles
(Crustacea: Decapoda: Hacantia).
Smich., Contrib, Zoology 58: 179 p.

Clifford, H. T. and W. Stephenson. 1975.
An introduction to numerical classi-
fication. Academic Press, N.Y.

229 p.

Cobb, §, P., C., R, Futch and D. K. Camp.
1973, Memolrs of the Hourglass
Cruises: the rock shrimp, Sicyonia
brevirostris, Stimpson, 1871 Ene*
cnpaaa, Penaeidae). Fla. Dep. Nac.

Resour, Mar, Res. Lab,. Vol., TII, prt.
1. 38 p.

Elliott, J, M. 1977. Some methods for
the statistical analysis of samplas
af benthie invertebraces. Fresh—
water Biel. Assoc. Sei. Publ. No.
25: 160 p.

Felder, D. L. and A. H. Chaney. 1979,
Decapod crustacean fauna of seven
and one-half Fathom Reef, Texas:
Species composition, abundance,
and specles diversity. Contrib.
Mar. Sel. 22: 1-29,

Fuss, C. M., Jr. and L. H. Ogren. 1966.
Factors affecting activity and bur-
rowing habits of the pink shrimp,
Penaseus duorarum, Burkenroad. Biol.
Bull. 130: 170-191.

George, R. Y. and J, C. Staipger. 1978,
Epifauna: Benthie invertebrate and
demersal fish populations im the
Georgia Bight continental shelf

E S §

environment: 211-254. [Int Vol 3,

Soutn Atlantic benchmark program (drafc,
final report)., Texas InstrumenLs
Incorporated, Dallas, Texas.

Herbst, G. N., A. B. Williams and B. B.
Boothe, Jr. 1978, Reassessment of
oot thern geographiec limits for de-
capod crustacean species in the
Carclinean province, U.S.A.; Soma
major range excensions itemizaed,
Proc. Biol, Soc. Wash, 91(&):
985-998,

Hurlbert, 5. H., 1971. The nonconcept of
species diversity: A critique and
alternative paramerers, Ecology
52(4): 577=586.

Joyee, E, A., Jr. 1965. The commercial
shrimps of the northeast coast of
Florida. Fla. Board Conserv, Mar,
Lab. Prof. Fap. Sar, 6. 224 p,

Lambert, J. M, and W, T. Williams. 1962,
Multivariate methods in plant eco-
logy: Nodal analysis. J. Ecol.

50: 775-802.

Lunz, G. R. 1957. Hotes on rock shrimp,
Sicyonia brevirestris (Stimpson),
from exploratory trawling off the
South Caroline coast. Contrib, Bears
Bluff Lab, 25: 10 p.

Miller, G. C. and W. J. Richards. 1979,
Reef fish habitat, faunal assemblages
and factors determining discributions
in the South Atlantic Bight. Proc.
Gulf, Caribb. Fish. Instic. 3I2nd.
Session: 114-130,

Musick, J. A. and J. D. McEachran. 1972,
Autumn and winter occurrence of de-
capod crustaceans in Chesapeake
Bight, U.5.A. Crustaceana 22(2):
190=-200.

Peet, R. K., 1975. Relative diversity
indices. Ecology. 56: 496-498,

Perez Farfante, I. 1969. Western Atlantic
shrimps of the genus Penaeus. Fish.
Bull, 67: &4K1-591,

Perez Farfante, 1. 1971. Western Aclantic
shrimps of the genus Metapenacopsis
(Crustacea, Decapoda, Penaeidas)
with descriptions of three new species.
Smith. Contrib. Zeol. Ne. 79: 37 p,

Pielou, E.C. 1966a. Specles-diversity
and pattern-diversity in the study of
ecological succession. J. Theoret.
Biol. 10: 370-383.

Pielou, E.C, 1966b, The measurement of
diversity in different types of bio—
logical collection. J. Theoret.
Bisl, 13: 131-144.



32

Flelou, E. C. 1975. Ecological
diversicty, John Wiley and Sons,
Wew York. 163 p.

Powers, L. W. 1977, A catalogue and
bibliography to the crabs (Brachyura)
of the Gulf of Mexico. Contrib.

Mar. Scl,, suppl. Vol. 20: 190 p.

Powles, H. and C. A. Barans. 1980.
Groundfish monitoring in sponge-
goral areas off the southeastern
United States, Mar, Fish. Rev.
42(5): 21-35.

Salomon, C. H. 1968. Diel and seasonal
cccurrance of pink shrimp, Penacus
dusrarum, Burkenroad, in twe diver-
gent habitats of Tampa Bay, Florida.
U.5. Fish, Wildl. Serwv., Spec. Sci,
Rep. Fish. 561=366 p.

Struhsaker, P, 1969, Demersal fish re-
sources: composition, distribucion
and commercial potential of the con-
tinental shelf stocks off southeastern
United States. Fish. Ind. Res. 4&:
261=-300.

Wenner, C. A., C. A. Barans, B. W. Stender
and F. H. Berry. 1979. Results of
MARMAP otter trawl investipacions
in the South Atlantic Bight. I.

Fall, 1973, &.C. Mar. Hes. Ctr.
Tech. Rept. No. 33. 79 p.

Wenner, E. L. and T. H. Read, 1931,
Seasonal composition and abundance
of decapod crustacean assemblages
from the South Atlantic Bight, U.5.A.
Bull, Mar, Sci. (in press).

Wenner, E. L., D. M. Knott, R. F. Van
Dolah, and V. G. Burrell, Jr. In-
vertehrate communities associated
with live botctom habitats im the
South Atlancic Bight. (M5 in re-
view).

Wheeler, J. F. G. 1937. Further obser-
vations on lunar periodicity. J.
Linn. Soc., Londom &0: 325-345.

Williams, A. B. 1965, Marine decapod
crustaceans of the Carclinas. Fish,
Bull. 65(1): 298 p.

Williams, W. T. and J. M. Lambert. 1961,
Multivariate methods in plant eco=-
logy 111, Inverse association -
snalysis. J. Ecol. 4&%: 717-729.

Wilk, 5. J. and M, J. Silverman. 197&.
Fish and hydrographic collections
made by the research vaessels Dolphin
and Delaware II during 1968-72 from
Mew York to Florida, NMFS=SSRF-697:
159 p.



13

LIST OF APPENDICES

AFPENDIX 1. Station data for MARMAP Groundfish Survey c¢ruises conducted during Summer 1977,
Winter 1978, Sumer 1978, and Summer 1979 in the South Atlantic Bight.

APPENDIX Il. Collection numbers associated with capture of decapod crustaceans during MARMAP
surveys in Summer 1977, 1978 and 1979 and Winter 1978.



APPENDIX 1I.

Wincer — 1978
Collection Number

7A0003
780005
TRO0O7
780008
TROOL3
TBOOLS
TBDO15
TBOOLG
7BOOLT
JBOOL1B
780019
780020
780021
780022
TROO24
TBOOZ5
780029
780030
TROO35
780036
TROO37
780041
TBO0L2
780045
7E004LE
7800449
780052
780055
180057
780058
780059

Summer - 1977

770247
770249
TT0250
770251
770252
170253
770259
770260
770261
770262
770263
770264
770265
770266
770267
770268
770269
770270
770272
770271
770274
770291
770252
770293
770295
7170298
770300
770307
770310
770311
770312
710314

Station data for MARMAP Groundfish Survey cruises conducted during
Summer 1977, Yinter 1978, Summer 1978, and Summer 1979 in the South

Atlantic Bight.

Latituda

26°53.3"N
28°51.6'H
23:53.3'H
28"54 . 5N
29%54.7'%
29%53.1'%
29"49. 6"
29749.9'N

30°57.7"N
w's7.2'y
30754, 3N
wn*ss.0"N
29°54,2'%
29°53, 7'y
29 51.9'N
29%52.5'%
28"50.5'%
28°53.0'%
28%352.8'N
28°%4.0"N
28755.5'N
2BTS5.6'N
29752.5'H
I0744.9'N
10748.0'%
13707.7'K
313%33.7'%
33728.0'8
33"19.0'%
33°10.4'N

Longitude

79727.2'W
79718.9'W
79712.0'W
76%03.8"W
78%27.8'W
7831.7'W
79%39 . 6'W
78 40.5'W
78%52.1%
78%18.2'W
78715 6'W
78709.0'W
787044
77°59.1'W
b P L
77"53.0'W
79°57.2'W
80°05.3'W
81710.1'W
81703.0'W
80"50,0'W
ant1e.4'y

79°40.0'W
79°28.31'%
79%25.1'W
79°19.5'%W
79"16.5'W
79712.7'W
80"05.5'W
B0"15.2'W
80"21.0'W
80°32.0'W
81°10.2'W
81°04.0"W
BO°54.0'W
BO*49.5'
an"19.5'
BOT43.5'Y
80756.6'W

L]
+ &

-

L]
= r-b-urﬁrnJU\a~h>:rE:
" . o= - &
== - N=- TRV -]
N E XX IL 0 I©

-
=

L
R = N el el B I ]

L |
=

nEESEZEEBRERE

Depth (m)

20
36
42
119
46
&40
29
22
15
15
16
20
24
3l
11
34
18
i3
15
16
24
&0
223
128
22
29
40
F]
16
15
15

1)
20
]
33
40
40
15
24
20
15
L3
16
20

35
3l
20
15
16
20
22
k}:]
37
AR
128
73
3B
13

24
3l

Bottom Temperatura

16.96
17.25
18.74
15. 4B
18.27
18,48
16.99
14,248
13,10
11.52
13,50
14.67
15.00
15.57
LB. 44
18.47
17.91
15.59
10.22
10.86
12.38
18.72

9.66

8.26
17.76
21.00
16.58
17.38
13.24
13,23
13,20

28.25
23.76
23.51
22.88
23.66
20.30
27.57
7.00
27.02
28.13
28.25
ar.91
26.35
25.51
23.48
21,59
22.23
24.37
2L 456
21.83
22.02
24.40
24.B4
21.67
13.16
615
27.16
27.62
25.58
25.48
25.17
26.60

Tima (E5T.)

2300
0548
1100
1430
0712
0942
oone
1812
2042
0400
0554
0B42
1036
1412
2000
2300
2200
00on
1448
1754
2024
0542
0942
2224
2230
0224
2200
1018
1530
1718
1854

1924
1330
1548
1800
2100
0012
0924
1130
1312
1336
2118
0036
0242
0454
1124
1536
1805
2030
0848
1124
1418
Q800
130
1501
0130
1524
1942
oL36
1206
1342
1800
2242



Susmer = 1978

Collection Number

TELOLL
781042
TELOLD
THLOGA
TBLOLS
TELO4E
TELO4T
TBLO4E
781051
TELO052
781053
781054
781055
781056
781057
781058
TR1059
7R1060
7A1061
TR1062
781063
TE1064
TBLO065
TE1066
TELO0AT
TE1068
781070
781071
781072
781073
LTBLO7S
781075
7R1076
7B1077
TB1078
761079
TH1080
7B1081
781082
TH1D83
TEIDB4L
781085
7B10B6
TBLOBT
781090
781091
781092
781093
781094
781095
781094
781097
781098
7H1099
781100
781101
781102
781103
781104
781105

Summer - 1979

790779
790780
790781
790782
T90783
790784
790785
790786
790789
790790

Latitude

32742.5"N
32°39.9"H
32%38.2"N
32°I5.6'N
12°24.9'H
32"21.3'H
32"17.7'M
32°15.4'%
32%0.5'N
32%5.2'%
I2"4B.9'N
32°48.5"N
33°01,2'N
33"10.1'%
33"14.1"N
33°18.9"8
337463
33°52.6"'N
33°40.5".
333,88
33"27.6"'%
33°11.6"8
13°11.5'%
313°08.1'4
13702.5'K
33"05.8'%
31°32.3"8
31°36.3'0
3173968
31%2.1'N
31°68.9'X
31*51.5"'%
3152 4K
11°53.7'%
kBT L4
IP°SE.5"N
0°57.9"8
30°56,.4"N
20°56,1"8
I0°54.0"N
30T49.7'N
10748,2"8
0 463N
0%42.1'
28°5B.4'N
28756.5'N
28755.7'%
28"55.6'N

29°53,8'
29"54,.3'%
26"54.1'N
31337

32°41.5'8
32°40.8'N
327383y
32734.5'
32723.4'N
32719.9'
32717.6'H
32713.6'8
32"40.6'N
32750.0'8

Longitude

79%37.3'W
79%33.8'W
79%29.7'W
7G24.4'W
79*12.8'W
To*06.B"W
79*00.5'W
78°57.7'W
78*26.5"W
78~29.2'W
18°27.7'W
TE"32.9'W
T8 441
78" 50.9'W
7E*S55.8'W
7859.9'W
78%18.4'W
T8 17.1'W
78 16.0'W
78 11.3"W
T8 06.4"W
TF53.3'W
T 49.8'W
1rs2.1'w
IT48.5'W
TFAB.2'W
7o 4l.6'W
7T s2.0'W
79 59.3'W
BrOS.2'W
BOF19.1'W
8 26,3'W
8P 29.1"'W
8T 31.9'W
3T 38.2'W
BI" 0B.7'W
8T 05.0'W
8r 03.1'W
B 57.7'W
BT 46.1'W
B 27.7'W
8 18.6'W
BL+03.4'W
BO=d5.1"W
BO=d&, 560
B0*09.4"W
BO13.5'W
B0%15.9'W
BO"26.4'W
B80"38.6'H
B0 41.0'W
B10E.5'W
BL06.6'W
B1"D3.0'W
BO"54.8'W
BOT49.2'W
80" 40 4"'W
BO"33.7'W
BI"21.7'W
79" 35.1'W

79736.2'W
79734.1'W
79 30.5'W
79 25.1'W
749 11.4'W
79 07.8'W
79 02.1'H
78°57.2'
78 27.5"W
T8 26.6'W

E & & ® % ¥ 2

35

Depch (m)

11
14
16
21
40
43
73
152
123
40

Hottom Temperature

28.04
27.76
27.56
27.25
24.38
24,00
20.70
12.87
14.12
24.96
26.10
25.49
26,74
27.23
27.35
27.46
27,64
27.56
27.564
27.22
27.22
23.23
27,34
21.93
17.05
18.82
23.51
2456
23.68
27.10
27.93
28.17
28,24
28.30
28.1%9
28,47
28,51
28,51
28.36
28.14
27.32
25.24
18.01
16.88
15.78
i7.12
24.31
25.17
27. 56
27.99
27.98
28,06
28.02
28,05
27,83
27.60
27 .66
27.24
25.96
10.94

25.72
25.64
25.15
24.18
21.06
20.92
17.15
10. 56
14.42
20.62

Time [(EST.

1200
1554
1812
2136
0342
0718
1054
1312
0506
D718
0906
1206
1606
1848
2018
200
0318
0548
a7r3in
1012
1248
1754
2018
2342
242
0436
2300
0136
0418
0624
0924
1124

1748
1948
0224
(442
0618
0754
1030
1436
1818
2320
0406
2136
0112
0406
0630
0912
1154
1342
2136
2318
0100
0330
0618
o848
1042
1300
2324

1306
1512
142
1924
2300
0206
0436
0700
2224
0106



Swmer - 1979 (cont.)

Collection Number

190791
790792
790793
790794
190795
730796
790797
790798
790799
190800
790802
790803
790804
T90805
7190806
790807
790820
190821
790822
790823
790824
790825
790826
790827
790828
790829
790830
790831
790832
790833
790834
790835
790836
790837
790838
790839
790840
790841
790842
790843
790844
790845
790846
790847
790848
790851
1o0852
790853

Latitude

32" 4B.0'N
33701.4'%
33%10.3'%
33°04.7'%
33*18.6"8
JJ:ﬁS.J‘N
33742.4'8
33"35.4'
3TN 4N
33"27.3'%
33T12.5'%8
33"15.5"y
33711.8'H
33"08.3'8
33°05.5'%
33%02.7'%
31°34.9'N
31"17.9'%
3174068

25"52 9"

29"52.2'y
29:52.5'K
29°52.5'%
28"51.0'N
28°50.0'8
28751.7'N
28°53.9'N
28755.2"0
28°56,2'N
28°57.3'N
INT50.6'N
31°29,6"N
31°79.9'N

Longdtude

78°33.6'W
7AT4L.5'W
78" 51L.7'W
15:5&.5'H
79700.31'W
78720.1'W
7B"14.1°W
78%14.8'W
78°10.6'W
78°06.4"'W
77°55.2'0
77°86.0"W
77 4B 1N
77°51.8'W
77750.1'W
TT46,. 7'

'1L5w
"40.0'W
2. ?*w

-

'H

ﬁ
*26.,
1
1
0
Q

qmbmhmmu
-

-
Bl O

!-o:nl-:u\nnaﬂ'lﬂ
- =
EELEDTEL

Bottom Temperature

21,40
23.56
25.58
25.92
26.12
28.11
27.74
27.04
26.10
24.94
22.59
22.5%
20. 84
20.60
19:93
14,87
20.80
21.61
24,02
26.66
26.71
26.88
27.16
27.56
28.22
28.24
28.10
27.76
2T.23
25.42
23.00
14.15
20.14
22.57
26,38
27.53
2747
27.36
26,57
27.50
24,31
16,73
14.31
12.35
8.50
16.80
£.95
16.04

Time (EST.)

0342
0700
0e24
1230
1426
1948
2312
0054
0354
0736
1742
1900
2224
0100
0300
0706
0154
0342
0530
0818
1006
1248
1606
1754
0200
0512
QE06
0800
1100
1512
1712
0130
0454
0706
0936
1224
1406
1600
01546
0600
0906
1136
1448
1842
2206
0842
1436
1912



APPENDIX

Family
Penaeldae

Sicyonilidae

Solenoceridae

)

7

Collection numbers associated with capture of decapod crustaceans during

MARMAP surveys in Summer 1977, 1978 and 1979 and Winter 1978.

Species

Metapenaeopsis gooded

Parapenasus longirostris

Penacug duorarum

Penpeus setiferus

Trachypenasus conscrictus

Sicyonia brevirostris

Sicyonia lagvigata
Slcyonia typlca

Mesopenaeus tropicalis

Collection Numbers
For Each Occurrence

TBLOGS
181068
781072
781091
770253
TO0AD
790835

790B4LE

781044
790782
790841
TBOO1Y9

790841

TELOGL
781059
TE1080
781099
770263
790782
790798
T90829
780017
TRODSR

THL044
781066
781070
Talo86
781032
781102
170252
770267
770292
790784
790804
790820
70836
790846
790853
720016
730029
780049

701064

161057
790780

781051
781086
770295
790806

781065
751070
781086
7HL100
790790
790805
780025

TRO0L4

781058
790796
790842
780048

781057
J81078
781097
THL100
TT0264
790796
790799
780003
TBOOLE
780059

TBLOGS
TBLO67
781071
TEL087
781094
7ELLD4
170233
770270
110298
790790
790805
70821
7908137
790847
B0
780024
780030
780052

781065

781068
781087
790785
7190835

TH1O066
781071
781087
770252
790791
790821

78105%
790829
FRO0LS

781058
T81079
781098
170247
770270
730797
TR0BZE
780016
7800159

TA1065
781068
aLov2
781091
781100
70247
FI0264
770291
70300
790791
790806
TODB3S
790845
TROA51
780005
780025
TROD4L

7B1068

781070
781090
790789
780030



Pasiphaeidae

Palaemonidae

Alpheidae

Hippolytidae

Processidan

Crangonidae

Scyllaridac

Galacheidae

Porcellanidae

Paguridac

Raninidae

-
Species

Solenccera atlancidis

Solenocera necopina

Leptochela papulata

Leander tenuicornis

Periclimenes nr. yucatanicus

Alpheus notmanni
Synalpheus minus
Synalpheus townsendi

Eythocarls nana

Tozeuma sercatum

Processa nr. tenuipes

Processa sp.

Processa vied

Pontophilus previroscris

Scevllarides nodifer

Scyllarus chacei

Sevllarus depressus

GCalathea rostrata

Munida pusilla

Pachycheles rugimanus

Porcellana sayana

Porcellana sigsbeiana

EEEEEHE carolinensis

_E"aguruq Hp.

Petrochirus diogenes

Pvlopagurus corallinus

Ranilia muricaca

Collection Numbers
For Each Occurrence

781072
TE1068
770252
790790
780052
780044
781068
790806
781068
TELO64
790823
790802
790848
781068
781068

781068
790789

TBLO65
781072

790848
790790
TELO%44
THIDGE
1102
790783
190805
TROOZS
T90806

TA1068
790802

781068
790802

781071
TH1087

70852
TBLO87
TR0035

Tal0a7
790791

781068
190791

770252

TA1065
781070
770270
790821

781070

790806

781070
730806

790821

181065
781072
170252
790791
790821
780029

781087

790806
790834

781072
790790

770260
790806

781086

TAL066
781091
790789
TAOD2 S5

780017

181087

781068

781065
7181086
7170253
790804
790836

781103

781086
790802

7H0740
790838

790790



Family
Dromiidae

Leucosiidas

Calappidae

Porcunidae

Species
Dromidia antillensis

Iliscancha subgzlobosa
Myropsis guinquespinosa
Pargephona pediterranea

Acanthocarpus alexandri

Calappa angusta

Calappa =sp.
Osachila semllevis

Arenasus cribrarius

Callinectes sapidus

Cronius cumidulus

Ovalipes stephensoni

Portunus floridanus

Portunus gibbesii

Collection Numbers
For Each Occurrence

781042
781094

781068
781090
TELO058
790786

781072
781044
781071
781085
770247
770263
770291
Jo0793
790825
TI084L2

170266
TE1086

781096
790843

781043
781077
781098
770262
TI0B28
720842

781064

781041
781047
TR1056
781059
781065
TB1O71
781077
781081
781085
781099
781102
770247
770265
770269
770274
190784
790796
790799
J90807
790837
790844
790847
7B0008

781068

TELOLE
781059
781074
781085
781101
170247

781068
790830

790848

790798

770264
TR1063
781072
781092
770251
170265
770292
To0794
790829
780029

770270

TR1097

781075
781096
TT0z4T
770263
190824
790843

781043
781051
781057
781060
TB1066
781075
781078
781082
781094
781100
781103
170262
770267
770270
770298
790785
790797
790803
790824
790838
70845
790851
780018

781044
781071
781078
TELIO94
161102
770251

781087

781066
781080
781094
770260
Trozey
770300
790804
790836

TBO159

781076
781097
770261
790795
790840

TELO44
781052
781058
781062
TR1070
TEL076
781080
781083
781048
7E1101
781105
770264
770268
TT02TI
790780
790789
790798
790804
790836
720835
790846
790852
780059

781058
781073
T81084
781095
761103
770259



Cancridaa

Xanthidae

Goneplacidae
Palicidae

Hajidae

40
Species

Portunus ordwavi

Portunus sp.

Portunus spinicarpus

Portunus spinimanus

Cancer horealis

Cancer irroratus

Cancer sp.

Clyptoxanthus arosus

Lobopilumnus agasaizil

Neopanope sayi
Filumnus floridanus

Pilumnus sayi

Paeudomedaeus agassizii

Glyproplax smichii

Palicus sica
Anasimus latus

Collodes trispinosus

Libinia dubia

Collection Numbers
For Each Qccurrence

i70262
170268
790795
790799
7908473
TBO003
780052

TB1044
781070
781087
790790

781079
770300

TR1067
TH1086
770293
790852

TEIOSE
781064
181072
781075
781094
781102
170249
770265
170273
r1o3oad
790796
TOOB2E
T90DEI6
790842
TI0B45
780019
780041

790786

790786
TBOOD&S

770295
790834
781064
790795
781087
781042
770264
770802
790845
781087
7R1064
781072
781068
781072

770263

TT0264
770291
790796
190820
T90844
780019

TH1064
781071
781091
790791

781104
790806

TE106E
781087
770295
790853

71059
TB1065
¥B1073
781084
781095
781103
770261
770287
770291
770314
790798
790831
70837
TROBLS
TEOO03
TBON24
TB0049

790807

790802

Fo0802
TE1064

790779
7908323

781103

781070
790805

780035

770267
770292
moreT
TO0E3T
790845
THOO04D

781068
781072
770253
790804

770266
790824

781070
781091
190806
TBOO&L

71062
781071
THLOT4
781085
181096
TI0247
770262
TT0270
170292
790779
790805
790835
790838
T90n84L
780005
780029
THODS2

T908BLE

780035
TELOBS

790795
TO0E3G

790802



Parthenopidae

&1

Specias
Libinia emarginata

Libinia sp.

Macrocoeloma camptocerum

Metoporhaphis calcarata
Mithrax forceps

Mithrax pleuracanthus

Mithrax acuticornis

Podochela gracilipes
Podochela riisei

Podochela sidneyi

Pyromaia arachna
Rochinia crassa

Stenccionops furcata coelata

Stenocionops spinimana

scencrhynchus seticornis

Parthenope agonus

Parthenope fraterculus

Parthenope pranulata

Callection Numbars
Far Each Occurrence

781057
7810635
781097
790820
170265
781103
TB1064
790802

TR1D6L
790802

Ta0802
781068
781084

781068
781095

790848
770295
781064
781072
790791

781048
781103

TRLOGA
781086
770267
790785
TBLOGE

TE1098

TB1058
181072
790794

Farde ki

7H1068

781075

781087
790805

781087
190791

730791
781068
TB1084
TBOOOS

781051
7908352

TR1066
781087
770314
TBl068
781087

781100

781059
TRIOT79
790797

7907490

TEI103

781094
790805

TuDg48
781071
170253

781052

TH10G68
781091
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