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ABSTRACT

Estimaces of the standing stock, distribution and relative abundance of groundfish in che
South Atlantic Bight were obtained from seventy-five orcer travls made during the fall of 1971 in
dapths from 9 to 166 m from Cape Fear, North Carolina to Caps Canaveral, Flarida, The stratified
mean catch/tow for total groundfish was 37 kg/row, however rare collections of large batold elas-

mohranchs such as Dasvatis centroura, D. americanus and Mylicharis fresenvillei made & significant

contribution to the catches.

A general trend of adecrease in the number of apecies per tow was observed; specles diversity
was compared to trawl cacches in the Gulf of Mexico and the Middle Atlantic continental shelf.
The use of numerical classification showed a major faunal change at the shelf break (- 60 m) with
a broad separation of the fauna into shallow and deepwater components. Typical species of the

inshore sand bottom demersal fish commmity were Synodus foetens, Diplactrum formosum,

Stephanolepis hispidus, Aluterus schoepfi, Balisris capriscus and Prionotus carelinus. Distribu-

tion maps, asbundance and standing stock e¢stimates are provided for the numerically dominant sand

bottom demersal as well ns pelagic species.
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arrata were a southward projection of che
MARMAP strata uwcilized by the Norcheasc
Center of the National Marine Fisheries
Service for sampling groundfish populations
off the Middle Aclantic and New England
Scates. The straca were subdivisions of
gix depth zones (9-18 m; 19-27 m; 28-55 m;
56=110m; 111-183 m; 1B4=366m). The 9-1B m
dapth zone was the equivalent to
Struhsaker's (1969) coastal habirtar whereas
the 19-27 m and the 28-55m were equivalent
to his open gshelf habitat. The 56-110 m
and the 111-183m zones were his shelf edge
habitat and lower shelf habitac.

A total of 75 0.5-h otter travls
{Appendix I) were made with a 3/4 scale
version of a Yankee No. 36 trawl (Wilk and
Silverman 1976) from the R/V Dolphin (a
32,6 mconverted tug) ata spoed of 6.5 km/h.
The net had a 16.5 m footrope, an 11.9 m
headrope and a 1.3 em streteh sesh codend
1iner. Only successful trawls with negli-
gible net damage in nonlive bocrom habicace
were included im the annlysis. A stacion
vas designated as live bottom when the
catch contained a predominance or signifi-
cant amount of cercain fish speciss that
are known to assoclate closely with coral
reaefa (Table 1) and large amounts of
sponges and/or corals. Thesestations vere
separated out and not incloded hara.
Fishes were sorted by species or lowest
posaible taxonomic group; each specles was
counted , measursd and waighed. Each species
catch less than 0.45 kg was assigned 0.1 kg
for the snalysis because of field condi-
tions and limited scales. Size wvas
recorded to the nearest ¢m as total length
(TL), fork lemgeh (FL) or disc widch (DW).

Hydrographic observations, tempera-
rure, salinicy, dissolved oxypen, were
taken at the end of each trawl with Nizkin
bottles and reversing thermometers.

Eince a ralacively small nusher of
trawls was utilized to characterize the
groundfishes of the South Atlantic Bight,
strata boundaries were collapsed within
depth zomes. This resulted in the six
previously deseribed zones which were each
treated as a large stratum for the blomass
estimates.

The stratified mean cateh/tow (Cochran
1977) was calculated by the expression:
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8 = tocal araa

B, = area of b, =one

Fh = maan carch/row in the hﬂ‘l zone
k= pusher of zones in the set

The estimated population variance of the
mean catch/tow was also caleculated by

(Clarke and Brown 1977):
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where £ = cstimated population variance
Shz = varisnce of the h,, zone

oy, = nimber of tows in the h:h zone

Becauge previous investigators have shown
that trawl catches are usually distributed
as g negative binomial, a ln(x + 1) trans-
formation was made on the data (Tayler
1953; Roessler 1955; Elliott 1973). The
mean catchdtow G‘h} of the transformed data
wag estimated for each depth zone folloving
the methodology of Bliss (1967):

2
Ef?i! = exply, + 5./

where E(y, ) = the estimated (recransformed)
mean catch/tow in the htD depth zone, ¥
and 8, ¢, both expressed in logarithmic
unita, are che zone mean and its variance.
The zame methodology was applied to ohtain
the stratified mean catchftow from trans=-
formed data for the vhole atudy area.

Also, since large alasmobranchs such aas
Dasyatis spp. and large catches of pelagic
fishes such as Decapterus punctatus contri=
bute significantly to the variance of the
catches, escimates were made on only demar-
sal bony fishes as well as total biomass.
Biomass cstimates were expanded by the area
swept method (Rohr and Gutherz 1977) using

k =
sstnt = hEl {Ph}iﬂh}

whera sstnt = roral standing sctock
§£ = gverage population expressed
as number or kg per hectare
in the hth zone

.\h = total area of the hl::'.j

zone
The sweap of tha "3/4 Yankee trawl" was

8. 748 m (T. Azarovicr,K N.M.F.5., Woods
Hole, Mass,, personal communication) and
3.24]1 km waz the distance covered during a
standard trawl. It should be noted that
all estimates are minioum estimates because
the sampling efficiency of our gear with
regard to the South Atlancic Bight fish
fauna iz unkoown.

Afcer removal of the pelagic fishes
and squids, diversity indices were calcu-
lated on only the demersal fishea for each
tow by H' (Plelou 1975) and species rich-
nese (Margalef 196B). We acknovledge that
diversicy Indices have come under severe
gcrutiny in the recent literacture (see
Peet 1975). These indices were calculated
in the present study to compare to values
from the avallable literature for fishes
from other hahicaes.

Clustering techniques were wtilized
to compare the similaricy berwveen assem—
blages of organisma (normal analveia) and
to compare similarity in the distribution
pattern of species (inverse analvsis)
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Table 1. Fish spacies known to occur in reef areas that were used
in conjunction with catches of sponges and corals to
determine "live botrom” scacfons rhar were excluded in

this analysis.

Apogen pseudomaculatus

Archosargus probatocephalus
Chaetodon aya

Chasrodon ocellatus
Chaetodon sedentarius

Chaerodon striatus

Chromis enchrysurus

Holocanchus barmudensis

Holocanthus eiliaris

Holocentrus bullisi
Epinephelus drussondhayi

Mycteroperce interscicialis
Mycteroperca microlepis
Mycteroperca phenax



(Boesch 1977). The Canberra metric coeffi-
cient was used in the analysis. The data
ware log transformed and the sorting
gtrategy vas flexible with B = =0.25 (mee
Boesch 1977 and Clifford and Stephenson
1975 for a detailed diecussion of the
methods). Oaly benthic fish species which
wore collected at 3 or more trawl atations
wire {neluded in the analveis. Exemination
of epocies and gite groups to determine
sultablility of the groups and misclassifi-
cations was done by nodal analysis (Boesch
1977). Constancy (the number of stations
in a site-group in which a given species
vccurs) and fidelity (the comparison of
the frequency of occurrence of a species
within a site-group to the overall fre-
quency of occurrence in the whole study area)
were examined, A specles-group is rated
high in conatancy if found in all stations
in a aite-group, and a species—group is
rated high in fidelicy if found in only
one site-group.

An index of relative abundance
(Musick and McEachran 1972) for aach dapth
zone was calculated for some of the most
abundant and widely distreibuted species by
the following expression:

Index of Relative M:Lmdlm:e-'% e ln (x+1)

where n = numbér of trawls In a depth zone

x = number of individusls or weight
of a given speciles for each tow
in a depth zone

RESULTS and DISCUSSION
Hydrography

Bottom water temperatures were
generally higher ar the shelf edge with
lower temperatures nearshore end inm the
desper vater on the upper continental
glope (Fig. 2). Water temperatures off
Cape Fear were lower than those in the
South Atlantic Bight. Bottom salinities
wore lowest inshore especially off Georgla
and northern Florida (Fig. 3). For a more
dotailed deseription of the sceanopgraphic
conditions of the region see Mathews and
Pashuk (1977).

tocal groundfish = untranaformed

totel groundfish - transformed

demersal bany fish = untransformed

demersal bony fish - transformed

13.115
13.225
6,692
5.566

Biomags

Aricthmetic and geometric mean wvalues
for tha cateh/row (v, ) of roral proundfish
welght {total nrnund?iih welght includes
the welghts of demersal bony fish, elosme-
branchs, pelagic Fishes and squids) by
depth zone are in Table 2 whereas those
for demersal bony fishes are in Table 3.

The frequencies of uncransformed
trawl cacches approximated a negacive
binomial discribution which cended towards
normality after a 1o (weight + 1) trans-
formation. Analyais of varlance showed a
gignificant difference in mean cacches of
demersal bony fishea between depth rones
{Table &4). Linear contrasts by the
Scheffe method (Guenther 1964) isclated
gignificant differences between treatment
means (Table 5). The shallower depth
strata (9=-18 m; 19-26 m) had significantly
preacer mean cacch/cow values for demersal
bony fishes at the 90X level than che
decper strata.

The stratified mean cacchfcow for
total uncransformed groundfish weight is
37.180 kgftow with the 90X confidence
limies (CL) being 26,897 (lower) and 47,463
{upper). The Blies (1967) estimation of
the acracifisd mean catch/tow on the trans-
formed date gives o mean value of 37.592
kgfrow with 90% confidence limics of
29.183 (lowar) and 48.089 (upper). The use
of the transformation in the above analysis
reduces the varfance of the stratified
mean cateh/tow from 2878 to 1.611.

The analysis of the catches with
pelagic species, squid and elasmobranchs
remsoved from the data shows thar chis
reduces cthe variance of the uncransformed
cateh/tow by 51% whereas the varlance of
the transformed data is reduced by 223,
The scracified sean catch/rvow of uncrana—
formed demersal bony fish is 15.958 (lower
90% CL = 11.597: upper 90X CL = 26,318)
kgfrow, The escimace of che cranaformed
data gilves a sean of 15.781 (lowar 90ICL =
12.538; upper 90X CL = 19.800) kg/tow.

The use of 2.B35 hectares as the ares
swapt during a standard 10 minute tow pave
the following density estimates im kg/ha:

lower 907 CL upper 30T CL
9.487 16,742
10.294 16.983
&.095 9.288
4,623 6.984
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Table 2. Mean catch/tow Eh'.r values for total trawl caught groundfish
on untransformed and transformed {In(weight + 1)} daca by
depth zone for fall 1973, Bliss' (1967) estimation of the

mean was applied to the tranaformed walues.

?h biomass ?h biomass
(kg/tow) {kg/cow) h:mnniz
Depth Zone (m) untrans formed trensformed zone (km") Humber of tows

9-18 64.732 77.416 18083 16
19=-27 59,496 66,027 16100 15
28-55 17.273 16.626 22367 15
56-110 17.15% 16.960 4775 12

111-183 24,486 25.094 3615 10
184=368 9.332 9.967 9124 7

Table 3. Mean catch/tow ﬁh} values for groundfish with pelagic apecies,
squid and elasmobranchs removed from the analysis on untrans-
formed and transformed {1ln(weight + 1)} data by depth zone for
fall 1973. BEliss' (1967) estimacion of che mean was applied

to the transformed values.

¥, blomass V.. bilomass
kg/tow) Ehiftﬂﬂi Area of
Depth Zone (m) unt ransformed transforsed zone (km?) Number of tows

9-18 33.035 33.307 18083 16
19-27 37.848 34.650 16100 15
28-55 5,350 5.647 22367 15
36-110 5.151 3.389 4775 12

111-183 6.277 6,360 3615 10

184-366 3.837 4.160 9724 7




Table 4. Analysis of variance of the mean catch/tow in kg of demersal

bony fishes between depth zones. #*Significant at the 90I level,

Source of Variation d.f. Sums of Squares Mean Square F
Batwesn zones -] 33.848 6.765 T.65%
Amonpg . zones &9 61.084& 0.885

Tatal Th 94.932

Table 5. Scheffe's multiple range comparison of the transformed mean
catch/tow in the six depth zonmes. The horizontal line below
treacments groups those thac are not aignificancly differenc
at the 90T level.

depth zone (m) 9-18 1327 28-33 56-110 111-183 184-366
* (lnCkg + 171) 2,786 3.026 1.764 1.537 1.549 1.258

Number of tows 16 15 15 12 10 7




When utilizing trawvl survey deta to
obrain accurate estimates of the standing
stock of groundfish in an area, some esti-
mate of the gear's effectiveness in
sampling the groundfish community must be
known (see Edwarde 1968). Presently data
are not available for groundfish vulners-
bility to pur trawl. Therefore, both the
above density and the atanding stock eati-
mates in Table & should be viewed as
minloum cotimates.

Groundfish densicy escimates for the
sand bottom habitat were generally lower
than published accounts for aress off the
east coast of the United States and the
Gulf of Mexico (Table 7). Comparable
density estimates were ochrained from Moore
et al.'s (1970} datm for the continental
shelf off the Texas coast.

Demersal Bony Fishes

The fall 1973 groundfish survey
(gfforc = 37.5 hr) in che South Atlantic
Bight resulted in the collection of 17,599
demersal bony fishes belonging te 157
species in d6 families (Table 8), The most
numerically abundant family of demersal
bony fishes was the Sparidae vhich included
five gpecies, The majority of the sparids
wara Scenorosus aculestus (98.17 of the
tocal number). The second most numerically
sbundent family was the Gadidss (Urophycis
regiua and 31 gpecimens of two other
spacies), and the Synodontidae ranked
third withsixspecies. Ranking of demeraal
bony fish species by nusbers and weight
for Novesber 1973 are in Table 9.

When abundance was examined for indi-
vidual depth gones, it vas noted that the
aparid, Stenotosus aculeatus, ranked first
numerically in the 9-18 m and cthe 19=27 =
depth zones. It comprised 48X of the total
welght of demersal bony fishes Iin these
two zones, Inthe intermediate depth zones
{28-55% m, 56-110 m), the ubiguitous sand
bottom species (Scephanalepis hispidus,
Sympdus foetens, Diplectrum formosum,
Synodus poeyi, Prionotus carolinus)
predominated in che catches. Trawls in
decper water of the continencal shaelf and
upper continental slope showed the spocted
hake, Urophycis regiua, to be the most
abundant species (Tables 10 and 11).

Southern Porgy: Stenotomus sculeatus

The sparid fish, Stenoctomus aculeatus,
pecurred in 32% of the 75 successful
trawls made in the South Atlantic Bight
during the fall 1973 groundfish survey.
This species ranked first in both tocal
numbar (n = 79689) and weighe (540.111 kg)
of the demersal bony fish species.
Southern porgy were collected from Cape
Faar -_33.3- H) to Cape Canaveral
{-28.8 %) in depths from % to 140 m and
temperatures from 16.7° to 25.0°C (Fig. 4).
Stenotomus aculeatus was most abundant
both in numbers and biomass in the 19-27 m
depth zone where it cccurred in 13 of 15
otter trawla (Fig. 5A). The only record
for this species in depths greater than 40

10

= during this survevy wvas a collection of
215 individuals wedighing 5.4 kg in 140 m.
Southern porgy ranged in size from 9 to 20
cm FL (Fig. 5B) with an overall mean sire
of 15 cm FL. There was no indicacion of
glze differences between depth zones.

Stratified mean catchf/tovw values and
standing atock eatimaces were based on
travls made in the three inshore depth
gones. Untransformed data gave a mean of
150.64 (LOL = 19,343 UCL = 281.95%) indivi-
duals per tow with a mean weight of 10,385
{LCL = 1.214; UCL = 19.556) kg per tow.
Bliss approximations of the log trans-
formed data gave o sean of 73.20 (LCL =
40.52; UCL = 131.61) individuals per tow
with & mean weight of 4.029 (LCL = 2. 585;
UCL = 6.054) kg per row. Standing mtock
estimates calculated from these data are
in Table 12,

Spotted hake: Urophycis regius

The spotted hake, Urophyels regius,
occurred in only 1BX of che 75 travls made
during the fall 1973 groundfish survey. It
ranked second in total number (n = 1544)
and fourth in welght (62.121 kg) of the
demersal bony fish species. Although thia
species had a wide latitudinal distribu-
tion from = 33,3°W ro - 297N (Fig, 6),

U. regius was limited to the two deepest
zones (Fig. 5C). Spotted hake were col-
lected in depths from 112 m to 306 m in
temperatures from 8,6 to 27.6 C. The
average size ranged from 3 to 19 em TL
with a mean of 17 cm TL (Fig. 5D). There
appeared to be no relationship between
gize and depth of capture for apotted hake.
Since analysls of varlance showed no sig=-
nificant differences in transformed number
(F=0,74, df = 1,15) and weight (F=0.094,
df = 1,15)/tow in these twe strata, they
weara treated as a aingle atratum for
standing stock emtimates.

The untransformed mean catch/tow was
90,7 (LCL = 14,2; UCL = 167.0) individuals
with a mean weight of 3.648 (LCL = O.75%6:
UCL = 6.540) kg/tow. The Bliss approxima-
clon of che transaforsed data gave a mean
of 4,62 (LCL = 2_716; UCL = 7.870) kgltow.
The same méthodology gave unrealiscically
inflated values for the mean number/tow
{x: 241, LCL = 74; UCL = 792). Standing
stock esrcimares for tha spotced hake im
the South Atlantic Bight during the fall
19731 are in Table 13.

Tomtate: Haemulon surolineacum

A total of 1236 Haemulon aurclineatusm
weighing 59.922 kg were collected during
the fall 1973 g.ro«fnd!uh survey from off
Cape Fear (- 33.8 N) to the morthern
Flordda (- 29.5"M) (Fig. 7). Tomtate
ranked third in rotal number and fifth in
tocal welghet of demersal bony fishes
trawled in the Seouth Atlantie Bighet. Thia
species was found in depths from 15 m te
42 m and in temperatures from 17.17 to
24.8°¢. Although H. aurolineatum was
ranked amang the dominant demersal species,
95% of the total number and 96X of the



Table 6.

Atlantic Bight, November 1971,

11

Minfoum standing crop estimates of groundfish in the South

All values should be expanded

by lﬂh; units are in metric tons. LCL and UCL = lower and

upper 90% confidence limits respectively.

Hean LCL UcL
total groundfish-untransformed 9,79 7.08 12.50
total groundfish=transformed 9_B8 7.6% 12.567
demersul bony [ish-untransformed 5.00 3,06 6.93
demersal bony fish-transformed 4.16 3.30 5.21

Table 7.

Mexico and the east ceoast of the United States.

Density estimates for trawl caught groundfish from the Gulf of

Hone of thesc

data have been adjusted for availability or vulnerability to

sampling gear (see Edwards 1968 for discussion of these factors).

Geographic Area Density (kg/ha) Trawl gear Heference
Culf of Maine® 18.5-55,9 #36 Yankee  Clarke and Brown 1977
George's Bank! 11.6-36.1 #36 Yankee Clarke and Brown 1977
i §
Southern New England 13.9=71.4 #36 Yankee Clarke and Brown 1977
Hiddle Aclantic Bightl 7.0-55.3 #36 Yankee  Clarke and Brown 1977
South Atlantic Bight 13.1 3/4 Yankee Present Study
aand hottom
South Aclantic Bight 27.3 URT 60/80 Powles and Barans
live bottom highrige In Preas
Gulf of Mexico 9.9=46.13 13.7 m flat Moore gt al. 1970
Louisiana
Gulf of Mexico 6.3-11.1 13.7 m £lat Moors ac al. 1970

Texas

lﬂalruinted from unweighted stratified mean catch/tow for each year; the
standard trawl had a sweep of abour 12.2 m (Edwards 1968) and travelled
3.241 km; swept area was calculated o be 3.956 ha; these are maximum

and minimem values.

Zcaleulated from the data presented in Table 3 of Moore et al. (1970) and
The swept area = 6.7 m

represent their minimm and maximem valuss.

{trawl swesp) x 5560 m (distance) = 3.723 ha.



Table B. Ranking of familics of demersal bony fishes by numerical
abundomce during tha fall 1973 groundfish survey in the

Sputh Aclancic Righe.

Family Kumber of Individusls Weight (kg) Humber of Specles
Sparidas 8116 570.5 5
Gadidas 1547 62.7 3
Synodontidae 1485 66.8 B
Haemulidae 1240 60 .4 4
Baliscidae 928 162.3 7
Serranidae 797 62.9 9
Sclaenidae 605 58.3 9
Bothidae 665 37.0 20
Triglidae 482 0.9 16
Lucjanidae 432 6.0 2
Ophidiidae 427 18.9 9
Percichthyldae® 112 1.8 1
Argentinidae 98 1.0 2
Scorpaenidae a7 5.4 g
Arlidae 83 11.0 1
Batrachoididae Lok 2.6 2
Ephippldae (i1 6.9 1
Chloraphcthalmidas =0 0.5 1
Dgcocephalidae 63 2.3 [
Caproidae 40 4.5 2
Congridae 1 0.7 i
Ostraciidas 30 6.8 i
Cerreidae 20 0.7 3
Tetraodontidae 19 5.l 7
Mullidas 18 1.0 1
Triacanthodidae 13 0.2 1
Muracnidae 10 1.1 1
Polymixi {dae 2] 0.1 1
Rachycentridas B 117.9 1
Uranescopidae B8 0.7 2
Diodontidae 7 1.9 1
Cynogloasidae & 0.6 3
Macrorhamphos{idae fi 0.1 1
Merluccidas & 0.2 1
Ophichthidae [ 1.0 &
Gobiidac [ 0.2 2
Priacanthidae 3 0.3 2
Carangidae 2 0.2 1
Pomacentridae 2 0.1 1
Anmtennariidae 1 0.1 1
Blennidae 1 0.1 i
Daccylopraridae 1 0.1 1
Gobiesocidae 1 0.1 1
Moridae 1 0.1 1
Muraenesocldae 1 0.1 1
Syngnathidae 1 0.1 1
GRAND TOTAL 17599 1332.3 157
&The family Percichthyidae 1s an asgemblage of wnrelated groups. Alchough

Synagrops bella is probably not roferable to this family, it is herein placed
in this group until a published revision of this sssemblage Iz available

{G. D, Johnson, personal communication).
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Tahle 9. Ranking by roral numbar and total weight for demersal booy
fishes (elasmobranchs, pelagic species and squid excluded)

for 75 trawls made during the R/V Dolphin Hovesher, 1971
groundfish survey in che South Aclancic Bight.

Total Fercent of Cumulacive Humber of
Species MNunber Tatal Cacch Perecent Oeccurrences
Stenctomus aculeatus 1969 45.3 24
Urophycis regius 1544 B.8 54.1 14
Hapmulon aurclineatum 1236 7.0 61.1 10
Stephanolepis hispidus 731 4.1 653.2 39
Synodus fostens 642 3.7 68.9 49
Synodus poeyi 585 3.3 72.1 21
Rhomboplites aurorubens 195 2.2 Th.h 11
Diplecerum formosum 156 2.0 T6.4 37
Syaciuz papillosum 04 1.7 78.1 27
Micropogonias undulatus 3 1.7 79.8 11
Total Percent of Cumulative ¥umber of
Specles Height Total Catch Percent Qecurrences
Stenotomus aculeatus 540.111 &0.6 24
Rachcentron canadum 117.9%7 8.9 48.5 5
Aluterus schoepfi 116,410 B.h 58.1 26
Urophyveis regius 62.121 5.7 62.8 14
Haemulon aurolineacum 59,922 4.5 67.3 10
Synodus foetens 54.982 4.1 1.4 49
Stephanclepis hispidus 32,840 2.5 73.8 39
Micropogonias undulatus 27.716 2.1 75.9 11
Diplecerum formosum 27.357 o 78.0 37
Centropriscis scriaca 26,456 1.0 BO.0 L&




Table 10.

14

Ten most numerically abundent desmersal bony fish species
by depth zone for RSV Dolphin fall 1973 groundfish survey
in the South Atlantic Bight. H. = number of occurrences;

1
N = rotal trawls in depth zone.

Total Percent of Toctal
Depth zone (m) Species Humber in Depch Zone H] /R
9-18 Stenotomus aculeatus 3349 £6.5 6/16
Synodus foetens 291 5.8 16/16
Micropoponias undulacus 236 4.7 &/16
Leiostomus xanthurus 179 3.6 416
Stephanclepls hispidus 21 1.8 9/16
Ophidion holbreoki 74 1.6 53716
Arius felis 77 1.5 31k
Aluterus schoepfi 76 1.5 7/186
Prionotus scitulus 62 1.2 Bfle
Biplectrum formosum 55 1.1 9/16
18-27 Stenotomus aculeatus 4391 7.3 13/15
Hoemulon surolineatum 1184 15.5 6/15
Stephanolepis hispidus EL51 5.0 14/15
Rhomboplites aurorubens ar5 b9 715
Diplecerus formosum 211 .8 15/15%
Synodus foctens 199 2.6 14/15
Centropristis scriaca 105 1.4 7/15
Ophidion helbresoki 105 Lok 8/15
Ophidion beant 78 1.0 10415
Centropristis ocyurus 58 0.8 6/15
28-55 Stephanclepis hispidus 243 29.6 10/15
Synodus foetens 107 13.1 13/15
Diplectrum formosum Bb 10.5 12/15
Synodus poeyi 75 9.1 6/15
Prionotus carolinus hi 7.8 5115
Haemulon aurolineatun 51 6,2 315
Aluterus schoepfi 24 3.5 B/15
Ophidion beani 22 2.7 4/15
Trachinocephalus myops 21 1.6 9/15
Syacium papillosum 19 2.3 6/15
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Table 10 (continued)

Toral Percenc of Tocal
Depth zons (=) Species Humbar in Dapth Zone “1|Ir";
56-110 Synodus poeyi 129 26.1 11/12
Syacium papillosum 240 19.0 10/12
Serranus phoche 133 10.6 7/12
Prionotus carolinus 74 5.9 3f12
Pagrus pagrus 59 4.7 112
Synodus foetens 45 3.6 6712
Trachinocephalus mylops 51 1.2 1112
Centropristis ecyurus 27 2.1 5712
Micropogonias undulatus 25 2.0 1712
Porichthys poresissimus 22 1.7 5/12
111-183 Urophycis regius 1069 48.9 B/10
tenotomus aculeatus 215 10.0 1/10
Citharichthys arceifrons 188 E.B 5/10
Synodus poeyi 171 8.0 1/10
Saurida brasiliensis 157 7.3 2710
Glassanodon pygmasus 87 4.0 6/10
Synagrops bells 61 2.8 8/10
Porichthys porosissimus iz 1.0 1/10
Pontius longispinus 20 0.9 2/10
Halieutichthys aculeatus 17 0.8 /10
184-366 Urophveis reglus 493 72.7 5/7
Chloraphthalmie apassizl 49 7.2 4“7
Synagrops bells 47 6.9 5/7
Citharichthys arctifrons 36 5.3 27
Prionotus alatus 3z 4.7 17
Parahollardia lineats 11 1.6 /7
Helleolenus dactyloprerus 3 0.4 /T
Hystriophie punctifer 1 0.2 L7
Trachyscorpla crisculata 1 0.2 L7




Table 11.

Ten most important demersal bony fish species by weight for

each depth zons for R/W Dolphin fall 1973 groundfish survey

in the South Atlantic Bight. N

= pumbar of occurrences;

B = rotal trawls in area. :
Total Percent of Total
Depth zone (m) Species Weight (kg) in Depth Zone HiIH
9-18 Stenotomul aculeatus 129,864 43.5 6/16
Rachycentron canadum 103,875 19,7 316
Aluterus schoepfi 56.347 10.7 718
Synodus foetens 24,261 4.6 16/16
Lefostomus xanthurus 21.066 4.0 416
Micropogonias undulatus 16.729 3.2 &/16
Calamus leucosteus 12.801 2.4 2/16
Arfus felis 10.079 1.9 3/16
Centropristis striata 6.751 1.3 7/16
Stephanolepds hispidus 6.243 1.2 8/16
19-27 Stenotosus aculeatus 304 047 53.6 13/15
Hassulon aurolineatus 58.361 10.3 615
Auteros schoepfi 30,846 5.4 11/15
Bhomboplites aurorubans 22.626 4.0 7415
Stophanolepls hispidus 22.021 3.9 14/15
Cencropristis scriaca 19.705 3.5 7/15
Synodus fostens 16,631 2.9 14/15%
Diplecerus formosum 15.469 2.7 15/15
Calamus leucosteus 7.711 1.4 3/15
Micropogonias undulatus &6.804 1.2 2115
28-55 Aluterus schoepfi 27.217 32.7 8/1s
Rachycentron canadum 10.433 12.5 1/15
Diplectrum formosum 9.273 11.1 12/15
Synodus foetens 9.019 10.5 13/15
Prionotes carolinus 4,836 5.8 515
Stephanolepis hispidus 3,676 G5 10/15
Aluterus monoceros I 3.275 3.9 2715
Syacium papillosum 2.668 3.2 a/15
Trachinocephalus myops 1.808 1.9 8/15
Haemulen aurclineatum 1.461 1.8 /15
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Table 11 (continued)

Total Fercent of Total
Depth zone (m) Species Weighe(kg) in Depth Zane Hlﬂl
56-110 Syacium papillosum 13,090 22.5 10/12
Prionotus carolinus 6.550 10.6 312
Synodus foetens 5.091 8.2 6/12
Pagrus pagrus 4,082 6.6 1/12
Serranus phoebe 3.675 2.9 2
Micropogonias undulatus 3.629 5.9 1712
Calamus leucosteuns 3.175 5.1 /12
Trachinocephalus myops 2,668 4.3 11z
Rhomboplites aurorubens 1.915 3.1 a2
Synodus poeyi 1.808 2.9 11/12
111-183 Urophycis regius iR,876 61.9 a/10
Stenotomus aculeatus 5,448 8.7 1/10
Antigonia capros 4,536 Ta2 1/10
Sphoaroiden pachygasrer 2.268 1.6 2/10
Heomerinthe hemingwayd 1.461 2.3 2/10
Synodus poeyi 1.361 2.2 1/10
Porichthys porosissimis 1.007 1.6 2/10
Synagrops bella 0.800 1.3 8/10
Glassanodon pygmasus 0.600 1.0 6/10
Saurida brasiliensis 0,554 0.9 /10
184=366 Urophycls regius 23.145 B&.2 517
Prionotus alatus 1.361 5.1 1/7
Synagrops bella 0.854 3.2 5/7
Chlorophthalmus agessizl 0,400 1.5 &7
Citharichrthys arccifrons 0. 200 0.7 277
Helicolenus dactylopterus 0, 200 0.7 2
Myscriophis puncrifer 0.100 0.4 /7
Parahollardia lineata [ L 0.6 17
Irachyscorpia cristulata 0. 100 0.4 1/7
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Tahle 12. Mini{mum estimates of the standing stock of Stenotomus aculeatus

in the South Atlantic Bight in depths from 9 to 55 m. The
Blisg approximstion has been used far rhe estimares on che
notural log transforoicd data. The data have not been adjusted
for vulnerability of tha specics to the 3/4 Yankes trawl.

LCL = lower 90X confidence limit; UCL = upper 90X confidence

limit. B8iomass expressed in metric tong.

Standing Stock LCL ucL
number (uncransforaed) 3.00 x 108 0.39 x 10° 5.62 x 108
number (transformed) 1.46 x 10° 0.81 x 108 2.63 x 108
biooass (untransformed) 2.07 x 10A 0.24 x 30% 3.90 x IOL
bivsass (transformed) 0.80 x 10 0.52 x 10 1.21 x 10

Table 13. Minimum estimates of the standing stock of Urophycias ragius in
the South Atlant{c Bight in depths from 11l ® to 366 m. The
Bliss approximation has becen used for the estimates on the
natural log transformed data. The deta have not been adjusted
for vulncrability of the species to tha 3/4 Yankea trawl,
LCL = lawer 90X confidence limft: UCL = upper 90% confidencs

limit. Blowmass cxpressed in metric tons.

Seanding Stock LCL UCL
ausber (untransforied) 4.27 x 10° 0.67 x 107 7.86 x 107
nusber (transforwed) 1.13 x 108 0.34 x 10B 37.30 x 103
blomass (untransformed) 1.72 % 103 0.36 x 103 3.08 x 103

biomans (transformed) 2.17 x 103 1.27 x 103 3.70 x 10]
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total weight of tomtate were taken in two
travls in the 19=27 m depth zone. Because
of these catches, the index of abundance
for this species was highest in the 19-27m
depth zone where it was caught in 6 of 15
erawle (Fig. 5E). Haesulon aurolineatum
were found in only 24% of the trawls made
in its depth range. The mean size for this
species was 16 em FL with a range fromé to
20 em FL (Fig. S5F).

Planehead filefish: Stephanolepis hispidus

One of the most widely distributed
fishes encountered durimg the fall sand
bottom groundfish survey was the planshead
filefish, Stephanolepis hispidos, which
was collected throughout the survey area
in the four shallower depth zones. This
specles was found from north of Cape Fear
{-33.8 N) to the region near Cape
Canaveral (- 28.8"N) in depths from 14 to
B6 m and temperatures from 17.17 to 25.6°C
(Fig. 8). The planehead filafish ranked
fourth in total number {(n = 731) and
geventh in total wedight (32.540 kg) of
demersal bony fish species collected during
this survey, Its saximum abundance both
in numbara and biomass was in the 19=17 m
depth rone where it occurred in 1& of 15
trawls wheress Lt was absent from trawls
in the 111-183 m and the 184-366 m zones
(Fig. 9A).

Analysis of the length frequencies in
the four depth zones falled to shov any
trend of size with depth. The frequency
digtribution seems to {ndicare d or 5 modes
(Fig. 9B), however, until aging 1= done on
this species, little more can be sald of
the distribution. The smallest {ndivi-
duals collected were 2 cm TL whersar the
largest specimen was 25em TL. The overall
mean slze was 11 cm TL.

Catches for estimates of the srraci-
fied mean values per tow were analyzed for
the four shallower depth zones where this
specles was found., Examination of the
untransformed data gave a stracified mean
cateh/tow of 14,3 (LCL = 7.9; UCL = 20.8)
individuals with a mean weight of 0.5393
(LCL = 0.055, UCL = 1.131) kg per tov.
Bliss approximations of the transformed
dota gove a mean value of 13.0 (LCL = 9.0;
0L = 18.4) individuals with & mean welght
of 0,410 (LCL = 0.270; UCL = 0.566) kg per
tow. Steanding stock estimates for
planchead [flefish in the South Atlantic
Bight are in Table 14,

Inshore lizardfish: Synodus foacans

The inshore lizardfish, Synodus
foetens, canked fifth by total numbar (n=
642) and sixth by toral weight (54.982 kg)
of demerasal bony fishes caught {n the sand
boctom habitar during this survey. This
widely occurring specles was taken in
trawls from Cape Fear, North Caralina
(=~ 3&":«1! to Cape Canaveral, Florida
(- 28,5 W) (Fig. 10) in temperatures from
16.4" to 26.2°C. Synodus foetens had ics
maximum abundence, both Lo numbers and

23

weight, in the 9-18 m depth zone where it
vas found {in all 16 trawls. The index of
abundance decreased with increasing depth
{(Fig. 9C). This species was represented
by only a single capture of 5 {ndividuals
at 112 m in the two deepest zones.

Analysis of the fork lemgehs of
§. foetens from the fall survey failed ta
ghow any trends for different size lizard-
fish to i{nhabit different depth strata.
Length frequency discribution (Fig. 9D)
goemed to indicate & or 5 different modal
gize groups that may represent Year
classes. This interprecacion, however, Is
tentative until this species is subjectod
to age and growth mnalysis. Inshore
lizardfish ranged from & to 3B om FL with
an overall mean of 19 em FL.

Sinece this apecies iz of minor {mpar-
tance and occurs rarely Im deprhs greater
than 110 m, only trawls made in the four
ghallover zones will be considered in the
following catch stacistics. Analysis of
untransformed data gavée a strarifisd mean
catehftow of 11.739 (LCL = B.938; UCL =
14.560) ipdividuals with a mean weight/tow
of 0.993 kg (LCL = 0,743; UCL = 1.243 kg).
Tha Bliss approximation of the transformed
data gave a mean of 13.354 (LCL = 10.097;
UCL = 17,565} individuala/tow with a mean
weight of 0.977 kg (LCL = 0.778; UCL =
1.198 kg) per tow. Standing stock esti-
mates for 5. foetens based on these data
are in Tahla 15.

Offshore lizardfish: Synodus poeyi

Synodus pouyl was collected from
south of Cape Fear (- 33 N) to Cape
Canaveral, Florida (- 28,88} (Fig. 11) in
depths from 20 to 136 = and cemperatures
from 18.5 to 25.5 €. Offshore lizardfish
ranked sixth in totml pumber (n = 585) and
29th in total weight (4.069 kg) of demer-
sal bony fishes during the fall 1973
survey. This species was most abundant in
the 56-110 m depth zone where it occurTed
in 9 of 10 trawvla. Tt was absenc both in
the shallowestc (9=18 m) and the deepeost
(184-366 m) zone (Fig. 9E}.

Langeh frequency distribution of
5. poeyl shovwed no size differences
between strata. The average size for
travl caughr 5. poayi was 8 cm FL with a
range from 3 to 15 em FL (Fip. 9F).

Analysie of untransformed trawl data
from the four midshelf strate showed
5. poayi to have a stratified mean catch/
tow of 6.7 (LCL = 1.8; UCL = 11.7) indivi-
duals with & mean weight of 0.01% kg (LCL=
0.019; UCL = 0,052 kg) per tow. The BEliss
approximation of the transformed datm gave
a mean of &0 (LCL = 2.7; UCL = 5.7) indi-
viduals per tow with a weight af 0.031
(LCL = 0.027; UCL = 0.074) kpfcow.
Estimaced walues of the sranding stock of
5, poeyi in the four midshelf depth zones
of the South Atlantic Bight sre im Tahle
16,
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Table 14, MHinimum estimates of the standing stock of Stephanclepis hispidus
in the South Arlanties Bipht in daptha from 9 to 110 m. The Bliss
approximation has been used for the estimates on the natural log
cransformed data. The data have not been adjusted for vulnera=
bility of the species to the 3/& Yankee trawl. LCL = lower 90X
confidence limic; UCL = upper 30 confidence limicr. Biomass
expressed in metric toms.

Standing Stock LCL UCL
nusber (untransformed) 3.10 % 10° 1.70 x 107 4.50 % 107
nusber (transformed) 2.80 x 107 1.96 x 107 3.99 x 107
biomass (untransformed) 1.28 x 107 0.12 x 10° 2.45 x 103
biomass (transformed) 0.89 x 10° 0.58 x 10° 1.22 = 103

Table 15, Minimum estimates of the standing stock of Synodus foetens in the
South Atlantic Bight in depths from 9 to 110 m. The Bliss
approximacion has been used for the estimates on the natural log
transformed data. The data have not been adjusted for vulnera-
bility of this species to the 3/4 Yankee trawl. LCL = lower 90X
confidence limit; UCL = upper 90% confidence limit. Biomass
expresasd in merric rona.

Seanding Stock LCL UCLL
mmber {(untransformed) 2.546 = ll:I""I 1.96 x 107 3.15 % 1[!?
number (transforsed) 2.89 x 10° 2,18 x 107 3.80 x 107
bicmase (uncranaformed) 215 x 1ﬂ3 1.61 = 103 2.60 1I'.'-l3

k|

biomass (transformed) 21 % 1i.'|l3 1.68 x 10 2,59 % 103
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Table 16. Minimus estimate of the standing stock of Synodus poevi in the

South Atlentic Bight in depths from 19 to 183 m.

The Bliss

approximation has been used Ffor the eacimactes of the nacural

log transformed data. The data have not been adjuested for

vulnerabillcy of this specles o the 1/4 Yankee trawl. LCL =

lower 90% confidence Limit: UCL = upper 90% confidence limit.

Biomass expreased in metric tons.

Standing Stock LLL UCL
number {untrans{ormed) 1.11 x Iﬁ? 0.29 x lﬂ? 19.3 x l'ﬂ?
nusher (transformed) 0,66 x ‘IIIIT 0,44 x lﬂ? 9,45 % J.EIT
biomass (untransforsed) B5 33 138
biomase (cransformed) B4 45 122
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Vermilion snmapper: Rhomboplices aurarubena

The vermilion snapper, Rhomboplites

aurorubens, ranked sevench by toral mumber
(n= 195} and eleventh by tocal weight
(24.641 kg) of demersal bony fishes taken
in the aand bottom habitat. The species
was widely distribuced being found from
Cape Fear (- 33.5'W) to the area norch of
Cape Canaveral (- 29,5"N) in depths from
20 m to B6 m and temperatures from 19,77
to 25.7°C (Fig. 12).

Bhomboplites aurorubens occurred in a
greater percentage of the rrawls and was
most abundant in the 19-27 = depth zone
where 95% of the total number and 92% of
the total welght of the specles was caught
{Fig. 9G). S5ince there was such a large
number of zero capturee and the frequency
distribution of the catches was so highly
skewad even after transformation, no stamd-
ing stock esctimactes were generated for
this species. Catches were not large
enough to determine 1f smaller individuals
wera found in shoaler water. The mean
size was 15 cm FL with a range from 5 cm
FL to 28 cm FL (Fig. 9H).

Sand perch: Diplectrum formosum

The sand perch, Ddpleccrum formosum,
ranked eighth in total number {n = 354)
and pinth in weight (27.357 kg) of sand
botrom demersal bony [ishes during this
survey. Thir gpecies had a wide lacitudi-
nal distribution (Fig. 13) being collected
from south of Cape Fear { - 33.5 M) to the
area off Cape Canaveral { - 2B.8"N) in
depths from 9 ko 58 m and remperacuress
from 19.7" e 25.2°C. Diplectrum formosum
had its maximm abundance, both in numbers
and weight, in the 19-27 m deprth zone
where it was collected in all 15 trawls
(Fig. 14A). Sand perch were found in only
a single trawl in depths greater than 55 m.

Analysis of the length frequency dis-
tributions of Diplectrum formosum showed
that alchough juveniles less than 10 em FL
vere found inm mll three strata from 9 to
55 m, a greater number occurred in shoaler
watar. The mean size of sand perch
increased with depth (9-18 m:y2(Sp- t0s)=
1222 cm; 19-27 m: 1521 em;: 28-55 m: 1921
cm}. The overall mean size was 16 cm FL
with a range from 2 to 24 emFL (Fig. 14B).

Since this species occurred in only 1
trawl in depths greater than 55 m, the
thres despest zones were not included in
the following catch analysis. The strati-
fied mean cacch/tow for unctransformed data
wag 7,37 (LCL = &.55; UCL = 10.19) indivi-
duals/tow with a mean welght of 0,588
kgfrow (LCL = 1,25; UCL = 1.80 kg). The
Bliss approximation of the transformed
data gave a mean of 7.56 (LCL = 5.49;

UCL = 10.29) individuals/tow with & mean
wedght of 0.563 kg/tow (LCL = 0.416; UCL =
0,726 kg). The standing stock of
Diplectrum formogum based on these data
i?r the South Aclanmcie Bight are in Table
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Dusky flounder: Syaclum papillosum

Svacium papillosum was a widely occcur-
ring gpecies during the fall 1973 groundfish
cruise. It ranked ninth by numbera (n =
304) and léth by weight (19.492 kg) in the
demersal bony fishes of the sand bottom
habicac. Dusky flownder were collected
from south of Cape Fear [ - 31.1°K) to
north of Cape Canaveral - 28°N) (Fig. 15)
in depl:hﬂ froml2 to 110 m and temperatures
from 18.5" to 26.2°C. This species had ite
maximm abundance both in numbers and
weight in the 56-110 m depth zone where it
Haa}cnll£¢t¢d in eight of 10 trawla (Fig.
14Ch.

The length frequéncy distribution
(Fig. 14D) showed the presence of 3 to8cem
TL juveniles in the fall. These were
largely collected in the 56 to 110 m depth
zone. The average size for all specisens
wisd 1B em TL with a range from 3 to 30
ecm TL.

Since 5. papillosum was absent {rom

the two deepest zones (111=366 m), these
were not Included inm the following cacch
analysis. For the fall 1973 groundfish
survey, the untransformed data yielded a
grracified mean cacch/tow of 2.B (LCL =
0.9; UCL = &.7) {ndividuale with a mean
weight of 0.203 (LCL = 0.078; UCL = 0.328)
kgl/tow. The Bliss approximation of the
cransformed data pave a4 mean of 1.9 (LCL »
1.4 UCL = 2.6) inddviduals/vow with a mean
weight of 0.186 (LCL = 0.113; UCL = 0.264)
kg/ftow. Standing wtock estimates based on
thess data are in Table 18.

Atlantic croaker: HMicropogonias undulatus
A total of 303 Aclancic croaker,
Micropogonies undulatus, weighing 27.716
kg were taken during the fall 1973 eruise
(Fig. 16). Croaker ranked tenth in total
number and eighth in total weight of demer=
sal bony fishes collected during the sand
bottom survey. This specles vas found in
depthas from 9 m to 110 m and temperatures
from 16.5" ea 25.5°C. Micropagonias
undulatus had ics maximum abundance both
in numbers and welght in the 3=18 m depth
zone where it ocourred in 6 of 16 trawls
(Fig. 14E). Because of the skewed discri-
bution of catches caused by the infrequent
occurrences, no standing stock cstimates
were génerated. The average length of the
trawl caught croakers was 21 em TL with a
range from 18 to 29 cm TL (Fig. 14F).

Other Demersal Bony Fish Species

The Gulf Stream flounder,
Citharichthys arctifrons, ranked elevanch
in total number of demersal bony fishes
caught {n = 225) but because of ite small
size (YIL{em}: 5, range 2-11) it contri-
buted little to the total biomass. Thie
gpecics was limited in its distribution to
the 111-183m and che 1B4-366 m depth zones
where it occurred in 6 of 10 and 2 of 7
trawls respectively. The depth range was
112 to 285 m. Colvocoresses and Musick
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Table 17. Minloum estimate of the standing stock of Diplectrum formosum
in the South Atlantic Bight in depths from % to 55 m. The
Blise approximacion has been used for the eatimates on the
natural log transformed data. The data have not been adjusted
for vulnerabilicy of this species to the 3/4 Yankee trawl.
LCL = lower 90% confidence limit; UCL = upper 90% confidence
limire, Biomasz expressed in merric cons.
Standing Stock LCL UCL
number {untransformed) 1,67 % 107 0.91 x 10? 2.03 x 107
mmber (transformed) 1.51 = 1.1.'!-I|I 1.09 x lfl.III 7.05 = 107
bicmass (untransformed) 1.17 x 10° 0.72 x 10° 1.63 x 10°
biomasa (tranaformed} 1.12 x 103 0.83 x lﬂ3 1.45 x lﬂg
Table 18, Minieum estimates of the standing srock of Syscium papillosum

in the South Atlantic Right in depths from % to 110 m. The
Bliss approximation has been used for the eatimates on che
natural log transformed data. The data have not been sdjusted
for vulnerability of this species to the 31/4 Yankes crawl.
LCL = lower 901 confidence limit; UCL = upper 90% confidence
1imic. Blomass expressed in metric tons.

Standing Stock LeL BET,
number {(untransformed) 6.10 = llZI'dl 1.91 = lD'E 10.28 = H.‘rEII
number (transformed) 4,13 % 108 2,94 x 10° 5.61 x 10°
hismass (uncransformed) 4,38 % lﬂz 1.67 = l'l:Ilz 7.10 %= 1n?
biomass (transformed) 4.02 x lﬂz 2.43 % 107 £.71 x ,1_02
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(M5) lisced this species as a member of
the upper continental slope fish assem-
blage in otter travwl collections In the
Middle Aclamele Bight. From these results
C, arctifrons appears to have a consistent
‘distribution pattern from Hudson Canven to
Capa Cenaveral, Florida being found for the
most part on the upper continental slope,

Spot, Lelostomus xanthurus, and
northern searobin, Prionotus carolinus
were tied for twelfth in numerical abun-
dance (n = 190), Spot ranked thirtcenth
(22.527 kg) in total weight whereas P.
carolinus ranked fifceench (14.200 kg).
All but one of the trewls which collected
L, xanthurus were In depths less than 23 m,

ever, one tow at 110 m resulced in the
capture of 8 spot. Although spot are
generally considered an Inshore and
estuarine species, Struhsaker (1969) indi-
cated that L. xanthurus migrated to the
shelf-edge and lower shelfl during winter.
Thus this trawl may have represented a
group of spor thar had iniciared chis
offshore movement rather than being a
permanent part of the fish comsunity at
these depths.

Prionotus carslinus was much more
videspread im its distributlion cccurring
in all depths except the 1B&-366 m stratum.
Although ir was collecred from 9 cto 113 m
(16.9~24.97C), P. carolinus was found most
consistently in trawls made in the 19-37 m
depth zone (9 of 15 rtrawls). Gtruhsaker
(1969) reported P. carolinus as being a
coastal and open-shelf species with
cccasional catches on the shelf edge.

A total of 189 Ophidion holbrooki
were collecced during the fall, 1973
groundfish survey. Although this species
was found as deep as 84 m, the largest and
most consistent catches of this ophidioid
were in the 9-18 m and 19-27 = depth zonas
wvhere it was represented in 5 of 16 and 8
of 15 travls respectively.

Although 159 Saurida brasiliensis
wvere taken during the survey making this
numerically the fifteenth most abundant
fish, 981 of the specimens were taken in
tows at 136 m (n = 10&4) and 155 m (n=353).
Two 5. bragiliensis were tsken ot 24 m,
The average size was 7 cm FL (range: 5-=11
em FL). Scruhsaker (1969) listed chis
specien as rare (occurring inm less chan 102
of the trawls) on the lower continental
shelf (60=100 fms).

One hundred fifry-four Centropriscis
striatn were taken In the 9-18 m and 19-
= depth zones. Black sea bass were
collected in 7 of 16 and 7 of 15 rrawls In
these zones respectivaly. The average size
was 22 cm TL (range: 11-37 cm TL). The
total weight of 26,456 kg ranked sea boss
tenth by weight of trawl caught desmersal
bony fishes. Because of the highly skewed
nature of the catches even after trans-
formation and the fact that the specles is
relatively invulnerable to the 3/4 Yankes
trawl in the South Atlancie Bight, eranding
stock estimates were mot even attempted.

a7

The orange filefish, Alucerus
schoepfi, ranked seventesnth in total
numher caught (n = 145) but because of its
large mean size of 42 cm TL {(range: ©6-533
em TL), it ranked third In total weight of
demersal bony Fishes (114,410 kg).
Aluterus schoepfi was collected in dopths

from 9 to 42 m (16.9-25.7"C). It occcurred
in 7 of 16, 11 of 15 and 8 of 15 travls in
the three inshore strate and was not taken
in deeper water.

The tattler, Serranus phocbe, was
collected in the 5A-110 m (5 of 17 tows)
and the 111-183 m (4 of 10 rows) depth
gomes. The depth range was 75 to 136 m
{16.1-25.8°C) and the mean size was B cm
TL frange: 4=18 em TL). Scruhsaker (1969)
lists this as a common membeér of the shelf
edge fauna.

Two specles of commercial interest
which wers taken in small mumbers during
this survey in the sand bottos habitat
were the pink porgy, Pagrus pagrus (o= 68},
and the red snapper, Luclanus campechanus
{n = 37). hﬂ wore taken at 4 stations
at depthe from 26 to B84 m. Thelr average
size was 14 cm FL {range: 12-23 cm FL}.
Hed snapper were taken ar 9 srarions in
depths from 10 to 26 m (16.4-26,4 C)., The
mean gize was Bcm FL (range: 3=16 em FL).

Elasmobranchs

A coral of elght elasmobronch species
from four familles were collected during
the fall 1973 groundfish survey in the
South Atlantic Bight. Although there were
only 139 individuals collected, their
total weight of 671.421 kg made up 257 of
the total groundfish weight. The index of
relative abundance showed thac the largest
catches by weight were in the 9-18 m depth
rone wvhereas they wore numerically mest
{mportant in the 184-366 m depth zone (Fig.
174). Eighty-nine percent of the total
elasmobranch weight wes taken in depths
less than 28 m.

The numerically most abundant elasmo-
branch specias was the clear nosc akate,
Raja eglanteria, whose 67 individuals
comprised 48,27 of the toral elasmobranch
cateh (Table 1%). Clear nose skates wore
takén in depchs from9 o 8B8m (16.4-26.2 C)
and had maximum catches In the 9=-18 mdepth
rone (Fig. 17C) wvheve 98% of che cocal
aunber and weight of this speclagwas taken.

Rosette skates, Raja garmani, were
collected in all travls made in the deepest
zone (1B4&=366 m) and In Tour of ten trawls
in the 111-183 m rona (Fig. 17D). This
species was confined to the upper part of
the continental slope in deprha from 126
to 329 m (7.9-27.2 C}.

§ix roughtailed stingraya, Dasyatis

centroura, were taken im six trawls in

depch Erom 16 te 35 m (19.7-24.8°C) (Fig.
178}, These six Individuals had an average
welght of 91 kg.
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Table 19. Ranking of elasmobranch species by toral number and total

welighe for R/V Dolphin 1973 fall groundfish survey im the

South Atlantic Bight. Wy = numbar of occurrences in the

75 successful trawls.
Taeal Percent of Total
Rank Species Humber Elasmobranchs H1
1 Raja garmani &7 48.2 11
2 Raje eglanteria &0 5.8 i
3 Myliobaris freminvilledi 11 7.9 3
& Dasyatis mmericana i} T2 4
5 Dasyatis centroura [ 4.3 ]
b Bhinobatis lentiginosus 3 2.2 2
i Gymnura micrura 1 0.7 1
B Rajidae 1 0.7 1
Total Nusber 139
Total Percent of Total
Hank Species Welghe(kg) Elasmobranche Hl
1 Dasyatis centroura 546,586 Bl.4 &
2 Hyliobaris freminvillei 63.958 9.5 1
3 Dasvatis americana 29.938 &.5 1
4 Raja eglanteria 22.227 3.3 7
5 Gymnura micrura 5.453 0.8 1
-] Raja garmani 2.261 0.3 11
7 Rhinobatis lentigincsus 0.554 0.1 2
B Rajidne 0.454 D.1 1
Total Welight 671,421



Bull nosed rays, Myliobetis
froninvillei, vere collected {n four trawls
Juet south of Cape Fear in depths of 9 to
15 m (16.4-17.57C).

it {g fortunate that many of thrse
large rays are not more abundont in our
trawl survey. The extraction of a large
ray (- 200 kg) from the sorting box and
1{feing it with the boom over the side for
rulgasa mskas for excicing wacchea. Ihope
that readers can picture a 200 kg
D. gentroura 10 fect off the deck, swinging
from side to aide of a vesscl rolling in 3
m seaa, wicth twe people hanging on to tag
lincs for dear life. Such apisodes are
not uncoxmon,

Pelagic Fishea

A total of 53,220 pelagic fishea with
a toral weight of 541.246 kg represonting
35 species {n 15 families were collected
incidentally to bottom trawling operations
in the South Atlant!c Bight during the
fall 1973 groundfi{sh survey. The most
abundant families were the Clupeidae,
Engraulidae and Carangidav both in total
nupker and weight (Table 20). The
Clupeidae vere represented by ®ur species
(Ssrdinella anchovia, Etrumeus tercg,
Opisthonema oglinus and Harengula
pensacolac), the Engraulidae by four
species (Anchoa lyolepiS, A, cubana,
A. hepsetus and Anchoviells perfaaciata)

and the Carangidse by eleven apecics
{Decapterus pugnctgtus, Decapterus sp.,
Caranx crysos, C. bartholozaci{, C. hippos,
Chloroscombrus chrvaurus, Vomer setapinnia,
Trachurua latham{, Selene vomer, Serfola
2onota and S. fgsciaca). Liacinga of the
doninanc pelagic—apectesr—by numbers and
veight for the entire Burvey arca are in
Table 21 wherecas those by zones are in
Tablea 22 and 2},

Catch per unit effort by number
(CPUE-N) and weight (CPUE-W) for pelagic
fish by depth zonv are

Depth Zonu CPUE-N CPUE-% (kg)
9-18 856 5.2
19-27 1528 8.4
28-55 530 5.5
56-110 343 10.1
111-183 467 12.8
184-366 3 0.100

fe 18 fully rcalized thar cacches of
pelagic fishes by benthic otter trawla de
not give accurate absolute eatimates of
the abundance ©of these apecfes. Howcver,
they probably do reflect the relstive
abundance of thege specics and present a
reasonably accuratce picture of their
distribution patterns.

40

Carches of pelogic fishey wvere domi-
nated by coascal species. 1In waters on
the edge of tho continental shelf and on
cthe upper continuntal sispe, mesopelagic
forus such a6 myctophids, gonostomatide
and sternoptychids were found. Alchough
the trawl net spends a greater pe¢riod of
tioe in the pelagic reaim during ser oand
retricvsl in deccper waters, catches of
pelagic specios were lower in the deeper
strata (Pig. 18A). This {8 not nurprising
og produccivicy iz lower in offshore
wvaters which s under the influence of
nutrient poor Gulf Strecam watcr. This
lower productivicy is reflected by the
decreased abundance of surface pelagics
vhich rely on rooplankton and phytoplankton
a8 a food source.

flound scad: Decapterus punctatus

Decapterus punctatug, the most widely

diatribured and abundant carangid, ranked
first in total weight (233.320 kg) and
second 1in total number (n = 13134) of
pelagic fishes during the fall 1973 ground-
£ish survey. Round scad were collected
from Cape Fear ( - 33.8°N) to northern
Florida (. 29.5°N) (Fig. 19) in trawlz made
in depthg from 13 to 86 m. The lacrgesc
catches wore in the midshelf depth zonus
(19-27 ©; 28~55 m) where 6).8% of the total
number and 47X of cthe total waight of

D. punctatus vere found (Fig. 18B). The
average size of trawl caught round acad
was 11 cm FL with a renge from 2 to 19 ¢m
FL (Fig. 18p).

Stratified mcan catch/tow valuaa and
nininum standing stock cutimetes were
based on trawla made {n the four shallowest
depth zones where D. punctatus was ¢ol-
lected. YUntransformed data gave a mean of
216.3 (LCL=95.9; UCL = 336.7) indfviduals/
tov with a mean weight of 3.156 (LCL »0.944;
UCL = 5.368) kg/tow. Bliss approximations
of the transformed data reaulted in a mesn
of 261.2 (LCL = 145.0; UCL » 469.7) indivi-
duals/tov with a mean weight of 2,133 (LCL =~
1.485; UCL = 2.950) kg/tow. standinf
stock estinatces based on theae data sre in
Table 24.

Spanish sardinc: Sardinella anchovia

A total of 22,42) Spanish sardinc
vith a weight of 105.341 kg were taken
from gsouth of Cape Fear (- 33.7°X) o Cape
Canaveral, Florida (- 28.9°X) (rig. 20)
durfng the fall 1973 groundfish survey.
Sardinella anchovia ranked frst {n total
nuober and third in total weight of
pclagic fishes. This speciea waa found
primarily fn the inghorc and midahelf
depth zones, wherc it occurred in 48% of
the 46 crawls made in depths lcss than 56
m. The largest catchaa both in numbers
and weight were in tho 19-27 = and the
28-55 m depth zones (Fig. 18C).

Spanish sardina showed a trend for
smaller figshes to be found in shallower
dopth zones (Fig. 18B). The siza frequency



Table 20.

Al

Rankings of familles of pelagle fishes by numbers and weight

for Tall 1973 groundfish survey Im the South Atlantic Bight.

Total Perceént of Numbar of
Rank Family Kumber Palagie Catch Epucies

1 Clupeidae 26904 50,6 &
2 Carangidae 13417 5.2 11
i Engroul idae 12411 23.3 &
4 Stromateidae 195 0.4 2
5 Fomatomidae 124 0.2 1
] Scosbhridas 94 0.2 2
7 Ariommidee 21 N i
8 Echeneidas 12 - 1
£l Sphyraenidae 12 - 1
10 Mycrtophidae 10 - 1
11 Gonostomatidae g - 1
12 Nomeldae 5 " 1
13 ﬁ.u‘tullrﬂdau 3 - 1
14 Sterncptychidae 2 ™ 1
15 Gempylidao 1 - 1

Total 53220 99.9 33

Total Percent of
Rank Famlly Welght(kg) Pelagic Cazch

1 Carangidae 242,811 54.9
2 Clupeidae 212,437 3H.2
3 Engraulidae 27.303 5.0
4 Scombridae 14,815 2.7
3 Pomatomidae 14.362 2.7
[ Echeneldae 13.454 2.3
7 Stromateldae 12.294 2.3
8 Ariommidas 2,314 0.4
9 Fistulariidae 0.554 0.1
10 Myctophidae 0.200 =
i1l Sphyrasnidae 0.200 -
12 fternoptychidae 0.200 -
13 Gempylidae 0.100 -
14 Gonestematidae 0.100 =
15 0.100 -

Nomeidae

srw wWig
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Tahle 21. Rankings by numbera and welghta for palagic apecies taken

incidentally to bottom trawls in the South Atlantic Bight

during fall 1971.

Number of
Species Total Number X of Total Catch Ocecurrences
Sardinella anchovia 22423 42.1 23
Decaprerus punctatus 13134 24.7 1
Anchoa lyolepis 1053 13.3 9
Etrumeus Ceres 4573 8.4 3
Anchoa cubana 3160 5.9 7
Anchoa hepsetus 2097 1.9
Chloroscombrus chrysurus 129 0.2 &
Peprilus triacanthus 129 0.2 5
Pomatomus saltatrix 124 0.2 i
Anchoviella perfasciata 101 0.2 3
Other Species 273 0.5
Humber of
Species Total Weight(kg) X of Total Catch Oecurrences
Decapterus punctatus 233,320 43.1 1
Etrumeus teres 106.796 19.7 ]
Sardinella anchovia 105,341 19.4 23
Sconher japonicus 14.715 2.7 3
Pomatomus saltatecix 14,362 2.7 4
Anchoa hepsatus 14.204 2.6 3
Echers 1 naucrates 13.454 2.5 B
Pepri..s triacanthus 9.826 1.8 5
Anchoa lyolepis 7.9591 1.5 9
Anchoa cubana 4.808 0.9 7
Other Species 16.428 3.0
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Table 22. Top five numerically abundant pelagic fish species for R/V Dolphin

1973 fall groundfish survey by depth zone. N, = number of occur-

rances; N = total number of trawls in zone.

Percent of
Depth zone (m) Species Total Number Total in zone Ny/N
8=18 Anchoa lyolapis a946 50.7 gl1e
Anchoa cubana 3160 23.1 1116
Anchoa hepsetus 2057 15.3 /16
Decapteérus punctatus 698 5.1 116
Sardinella anchovia 169 1.2 /16
19-27 Sardinella anchovia 18744 82.3 9/15%
Decapterus punctatus 3913 17.2 12/15
Anchoa lvolepis 107 0.5 1/15
Echeneis naucrates & - 2715
Caranx bartholomael 2 - 2/15
28-55 Decaprarus puncratus h4R9 56,4 11/15
Sardinella anchovia 3452 43.4 6/15
Echenels naucrates 3 - 1715
Ar{omma regulus 2 - 2715
Fistularia villosa 2 - 1715
J6=-110 Decapterus punclatus G034 98,1 4f12
Sardinella anchowia 58 1.4 1/12
Etrumeus teres 12 0.3 1712
Trachurus lathami k] 0.1 2112
Ariomma regpulus 1 = 1/12
111-183 Etrumeus teres LE&BL g95.6 2/10
Sromber joponicus B4 1.% 1/10
Paprilus triacanchus &7 1.0 2710
Peprilus alepidotus 46 1.0 1/10
Ariomma bondi 16 0.3 2/10
184=366 Gonostomatidae L) &0.9 1/7
Myctophidae 7 31.8 1/7
Ariomma melanum 2 9.1 1/7
Sternoptychidae 2 a.1 2
Peprilus criscanchus 1 4.5 /7




Table 3.
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fall groundfish survey by depth zone.

Top five pelagle {ish speciles by weight for R/V Delphin 1973

H, = number of occur-

1

rénces; N = total number of trawls in zone,

Total Percent of
Depth zone (m) Species Wedighe (kg) Total in zone NIIH
9-18 Decapterus punctatus 19.151 23.1 416
Pomatomus galtatrix 14,362 17.3 4/16
Anchon hepretus 14,204 17.1 3f16
Anchaa lyolepis 7.891 9.5 Bf16
Faprilus triacanthus 7.358 B.9 2116
19-27 Sardinella anchovia 76.327 60.6 915
Dacaprerus punctatus 41.346 1.8 12/15%
Echeneis naucrates f.904 5.5 2/15
Sericlas zonaci 0.434 0.4 1/1%
Caranx harctholomaed 0. 200 0.2 2/15
2B-55 Decapterus punctatus 53.780 64,7 11/15
Sardinella anchovia 254,431 20,4 6/15
Echeneis naucrates 4,082 4,9 1/15
Fistularia villoaa 0,454 0.5 1/15
Ario=sa regulus 0,200 0.2 2715
56=-110 Decapterus punctatus 119.043 98.4 hf12
Sardinella anchavia 1.361 1.1 1/12
Trachurus latha=i 0.200 0.2 2f12
Arioes=a regulus 0.100 0.1 1/12
Etruseus Leres 0,100 0.1 1712
111-183 Etruscus teres 106. 696 81,5 2/10
Secomber japonicus 14.515 11.6 1/10
Paprilus rriascanthus 2,368 1.9 2/10
Ariomma bonddi 1.914 1.5 2/10
Feprilus alepidotus 1.814 1.4 1/10
184=-366 Sternopcychidae 0.200 2B8.6 217
Ariomma melonus 0, 100 14.3 1/7
Gonostomatidae 0,100 14.3 /7
Myctophidae 0.100 14.3 1/7
Peprilus triacanthus 0.100 14.3 1/7
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Table 24. Hindoum estimates of the standing stock of Dacaprarus punctatus

in the South Atlantic Bight from che fall 1973 groundfish survey

in depths from 9 to 110 m. The Bliss approximacion has been

waed on the natural log transformed data.

The data have not

been adjusted for vulnerabilicty of the specles to the 3/4 Yankee

trawl. LOL and UCL = upper and lower 90% confidence limite

respectively, Blomnss expressed in metric tons.

Standing Stock LCL UCL
number {untransformed) 4.68 % 1|:I9’ 2.07 = 103 1.28 % 105
nusber (transformed) 5.65 x 10° 3.13 x 10°  10.16 x 10°
biomass {(untransformed) 6.83 x 153 2.04 % .1.03 11.61 = :I.!'.'I:i
biomags (transformed) &.61 = llif:i .21 x 1.03 6.38 x 103
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distriburions wera bi-modal in the 9-18 m
and cthae 19-27 = dapth zone. This was
probably a case where the adults were found
at all depths with juveniles being concen-
trated in the shallower depth zones. The
average size for 5. anchovia was B em FL
with a range from 2 to 17 cm FL.

Round herring: Etrumeus teres

Round herring, Etrumeus teres, was
the other pelagic clupeid collected in
significant numbers during the course of
this survey. However, itwas taken in only
2 of 75 tows, one of which resulted in a
cateh of 4460 Individuals weighing 106.596
kg at sration 73389 locared off the
northern coast of Florida. The average
glze of E, teres was 3.1 cm FL with
a range from 2 to 18 em FL. Due to the
occurrence of this species in only two
tows, no catch nor standing stock analyses
were done.

Engraulidas

The three dominant engraulids, Anchoa
lyolepis, A. cubana and A. hepserus, were
taken almost exclusively in the shallowest
depth zone (9-18 m). Anchoa lyolapis was
collected in B of 16 trawls in this zone.
The mean catchftow of the dusky anchovy
wvas 44,1 (extremes: 0-2617) individuals/
tow with a mean weight of 0.493 (extremes:
(-3.232) kgltow. This wag the only
engraulid taken outside of the Inshore
zgone, A travwl in 20 m resulced in the
collection of 107 individuals weighing 0.1
kg. The average slze of A. lyolepis was 3
cm FL with a range from 3 to 7 em Fl.

The Cuban anchovy, Anchoa cubans, was
collected only in the 9=-18 m depth zone
vhere ic was found In 7 of 16 crawla. The
sean cacch/tow of A. cubana was 197
(extremes: 0-1766) individuals/tov with a
mean weight of 0,300 (extremes: 0-2,288)
kg/tow, The average size of A, cubana was
& em FL with a range from & to 7 cm FL.

The striped anchovy, Anchoa hepsetus,
also cecurred only I[a the 9=-18 m zone
where it was taken in 3 of 16 ctrawls. The
mean catch/tow of A. hopsetus was 131
{extremes: 0-2053) individusls/tow with a
mean weight of 0.880 (extremes: 0-13.650)
kgftow, The average size of A. hepsetus
wag 9 em M. with & range from 5 to 12 cm FL.

Cephalopods

During the fall 1973 groundfish
gurvey in the Sooth Atlantic Bight a total
of 14,065 squid welghing 159.276 kg were
collected in bottem trawls. Squids made
up 16.%% of che toral numher and 5.9% of
tha toral weighe of all groundfish taken
during the survey. Squid were abundant
and widely distributed in all depth zones
{Fig. 21A). Greater than 99% of the total
gquid catchwas long-fin squid (Loliginidae).
Only 38 Illex illecebrosus welighing 3,651
ki were taken in depths from 155 to 285 m
on the upper part of the continencal alape.
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These had an average size of 17 c=m mantle
length with a range fro= 11 to 23 cm.

Because of questionable field
{dentifications of the long-fin squid,
egpecially amall individuals, all
Loliginidae (Loligo sp., L. plei, L. pealed

and Loliguncula brevise) have been lumped
together for standing atock estimates and

length frequencies. Analyaia of untrans-—
formed data gave a stratified mean
catch/tow of 239 (LCL = 113; UCL = 367)
individuals/cow with a mean weight of
1.868 (LCL = 1.020; UCL = 2.7168) kg/tow.
Bliss (1967) approximations of the trans-
formed data gave an estimated mean of 359
(LCL = 242; UCL = 532) individuals/tow
with & mean wveight of 1.495 (LCL = 1,170;
UCL = 1.869) kgftow. Minisum scanding
gtock estimates bhased on rhese valuss for
the South Atlantic Bight for the fall 1973
survey are in Teble 25,

The length frequency distribution of
long=fin squid (Fig. 21B) showed that im
the shallow depths, catches were largely
made up of small Individusls. Although
individuals over 10 cm mancle lengrth were
found in all zones, most large speclmens
ware found in deptha greater than 56 m.

Demersal Fish Diversicy

The total number of demersal f£ish
specles (demersal bony fish plus elosmo-
branchs) taken during this survey was
greatést Iin the two inshore zomes and
lowest in the despest zone (184-366 m)
{Table 26). The highest value of the mean
number of benthic species/tow was found In
the 19=-27 m zone and lowest in the deepest
zone (Table 26). The overall average for
the entire survey was 12.4 species/tow
with a range from 2 to 30 species. Plots
of number of benthic species/tow demon—
strated a general decrease with depth with
the correlation coofficiene being signifi-
cant at the 95Y level (r = -0.39, df = 74).
The coefficient of determination
{r* = 100%) indicated that 15.6% of the
variability in the number of species
caught /tow was assoclated with changes in
depth (Fig. 22ZA).

Demersal fish diversity values calcu-
lated by the Shannon-Weaver diversity
index (H') and species richness (5=-1/1n W)
followed the same general trend as the
average numbar of spacies/tov with a
tendency for lower wvalues in deeper water
(Figs. 22B and C). Ranges for diveraicy
values for the six zones ware:

Depth Zone (m) H'(bits/individual)
9-18 0.280-3.783
19-27 0,113-3.855
28-55 1.009-3.410
56=110 1.378=3,506
111-183 0.571-2.639
184=366 0.296=1.921
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Table 25. Minimum estimaces of the standing stock of short fin squid
{Loliginidae)} in the South Aclancic Bight in depths from 9

to 366 m,

estimares on the natural leg cransformed data.

The 81iss approximation has been used for the
The data

have not been adjusted for vulnerability to the 3/4 Yankee
trawl. LCL and UCL = lower and upper 90% confidence limit.

Biomass expressed in metric toms.

Standing Stock LcL UL
number {untransformad) 6.31 x ].ﬂa 2.97 = 108 9.67 x ll{!a
number (eransformed) 9.45 x lnﬂ 6.38 = 108 14.02 x 10°
blomass (untransformed) 4.92 x 10° 2,69 x 10° 7.15 x 10°
biomase (cransformad) 1.94 x 10° 3.08 x 10° 4.92 x Iﬂ3
Table 26. Total number of demersal species (demersal bony fish plus
elasmobranch species), mean number of demersal species/tow
and mean number of individuale/tow for sand bottom habitat
in tha South Atlantic Bight during Fall 1973.
Total Number of Mean Number of Mean Kusber of
Depth zone (m) Demarsal Species Pemersal Species/tow Individuals/cow
9-138 80 15.9 19
19=-27 B1 18.1 3ll
28-55 46 2.0 55
56-110 61 12.2 105
111-183 48 8.2 213
186=366 14 £.6 105




52

i
(=]
|

2':'-- -l"i L]

164 e

NUMBER OF SPECIES/TOW

4.G-| ! .

304 ™

2=

H' BITS/INDIVIDUAL

5.0+ .

404 *

2.0 ‘i-: .t

SPECIES RICHNESS(LCS-11/LnN)

I I I | 1 1
50 100 150 200 250 300 350

DEPTH (m)
FIGURE 22, SCATTERPLOTS OF THE NUMBER OF DEMERSAL FISH SPECIES/TOW (A),
SHANNON-WEAVER DIVERSITY VALUES OF DEMERSAL FISH (B} AND SPECIES
RICHNESS FOR DEMERSAL FISH (C) AGAINST DEPTH FOR THE SAND BOTTOM
HABITAT IN THE SOUTH ATLANTIC BIGHT DURING SPRING 1973, DEMERSAL
FISH INCLUDES ELASMOBRANCH AND BONY FISHES ASSOCIATED WITH THE
ROTTOM,




Extremely low diversity values generally
resulted from depressed evenness values
(J°) resulting from large mumbers of &
single species in a trawl rather than
species crichness. Mean diversitcy per
depth zone and cumulative diversity were
not calculated because of the low mean
number of species/row in a stratum when
compared to the total number of species in
that stratum Indicating that tows were not
hemogeneous enough in species composition
te allow pooling. Values of H',J" and
richness for all stations included in this
survey are In Appendix IV.

Station Group
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Mean Sctation Depth (m)

Comparisons of the diversity of
banthic fishes from the Gulf of Mexico and
the Middle Atlantic Bight with the present
study are difficult to generalize from
because of lack of uniformicy of sampling
gear. Colvocoresses and Musick (MS) Ffound
a total of 76 species of fighes in #36
Yankee otter trawl collections (footrope
lengeh 24.3 m) during the fall 1973 ground-
fish survey in the Middle Aclantic Bighr.
Their use of cluster analvsis divided the
stations into 7 groups vhich were largely
separacted by depth. The number aof
species/tow for these groups were:

Mean Number of Species/Tow

I i
11 39
111 73
v 101
v 102
VI 152
Vil 321

The overall average was about 7 species/tow,

Foell and Musick (MS) collected a
total of 43 speciea (3 to 12 aspecies/tow)
with a l3.7m shrimp trawl in four sampling
zones of f the New Jersey cosst in depths
from 39-73 m, Their sa=pling gave cumula-
tive H' from 1.88 to 2,73 bits/individual.
The low diversity values were a result of
a combination of low evenness and specles
richness.

Chittenden and McEachran (1976) in =
study of the incidental catch of fishes on
the commercial shrimp grounds collected 63
species in depths from 3.5 to 22 m (white
shrimp grounds Penaeus setiferus). The
mean H' was 1.825 (range: 0.892-2,444)
bits/individual for this area. Depths
from 22 to 91 m yielded a totml of 832
spocies of fishes with 8 mean diversicy of
2.251 (rvange: 1.275-2.586) bits/individual,
The differences in diversity values for the
two grounds resulted fromdifferent speciles
richness values rather than diffeéering
equitabilities, It should be noted that
the travl durations as well as the trawl
eypes (7.5, 12, 18 m trawls) were variable.

Wohlschlag et al. (1976) collected =
toral of 131 species of fishes with a 10.7
m flac trawl during the fall of 1976 off
the Texas coast. They had an average of
11.8 species/tow for all fell 1976 trawls.
On the basis of apeciss aimilarity in both
day end night trawls for stations on their
trangects in different depths, they placed
theilr stations in three grouwps: OGroup I
(=30 m), Group II (31-90 m) and Group TIT
{-91 m). The pooled diversicy values for
each station group ranged froml.289 (Croup
I day tows) to 2.739 (Croup IT night tows)
netural bels (1.860-3.909 bite/individual).

The fall 1973 groundfish survey
colleceed more species of fishes than the
octher surveyes discussed above. A& total of
166 species of demersal fishes were taken

P
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during this survey. The Middle Ablantic
Bight yielded 76 species (Colvocoresses
and Muaick M5) whereas the Texas coast had
from §3-82 (Chictenden and McEachran 1976}
and 131 species (Wohlschlag et al. 1976).
The difference in the surveys hecomes aven
greater when the 41 apecies of pelagic
fighes is added to the South Atlantic Bight
survey. Although the much larger species
1ist could have resulted from differences
in gear types and trawling methodologies
between surveys, we feel that becavse of
our unique geographic location, the
presance of temperate, subtropical and
trapical fishes elavates the diversicy of
fishes In our area to levels greater than
other published continental shelf trawl
BUTVEYE.

Demersal Fish Community Structure

Compariaons of the assesblagea of
henthic fishes caken in otrer trawl collec-
tions in the South Atlantic Bight during
the fall of 1973 by cluster analysis showed
a major division of stations inte inshore
and offghore componemts (Fig. 23)}. The
deeper water stations were divided into
three site groups: (6) 12 stations near
the shelf bresk: (7) % stations on the
upper continental slepe; (B) 9 scations on
the continantal alope. TIn aice group 7 a
single stacion from 35 m was misclassified,
being aseigned to stations occurring inm
depthe from 128 to 174m. Oaly five fishes
from three species (Prionotus ecarolinus,
Auterus monoceres and Pagrus pagrus)
occurred ac this station. This collection
(73428) had low similarity with any other
station or station groups and was simply
added to station group 7.

Inshore stations were assigned to 5
groups which appear to demonstrate a
general depth related trend in similacity.
When station groups were checked for lati-
tudinal agsociations, nona were apparvent.
In the South Atlantic Bight from Cape Fear
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to Cape Canaveral, depth was o more ispor-
tant determinant of similarity in faunal
assemblages than latitude.

Inverse analysis (speciss cluster)
gave nine groups ranging from & to 12
spaciss per group (Fig. 24). CGroups VIII
and IX contain mpeciss that for the most
part are associated with the shalf break
and upper continental slope. In group
VIII, Gymnothorax saxicola (depth range 24
to 128 m), Hellator militaris (depth range
24 to 159 m). Prionotus roseus (depth
Eﬂ-ﬂge 20 to 110 m), Cyclopsetta fimbriata
dépth range 24 to 110 m), Lagodon
rhembeides (depeh range 16 I:_aﬁ'lilﬂ_-} \
Prionotus stearnsi (dapch range 15 to 159
m), cocephalus radlatus (depth range 24
to 159 m) ond Kathetostoma albigutta
(depth range Lo m) ware eurybathie
bit most often collected in stations
deeper than 70 m.

Spacies group III contalns several
species that are assoclated with the
inshore sponge-coral habitar (Struhsaker's
live bottem), however chey are frequently
encountered over sand bottem in the open
shelf habitat. Movements of reef fishes
to forage off the reef are well documented
i;};l;n literature (Colletce and Talbot

Specias group IV 1a comprised of
fishes (Synodus foerens, Diplactrum
formosum, Stephanolepis hispidus, Alurarus
schoepfi, Fricnotus carolinus) that are
widely distcribured, frequently encountered
and mumerically abundant in the open shelf
habitar in depths less thano 55 m.

Species group VI1 (Syscium papillosum,
Trachinocaphalus myops, Eﬁ'-m poeyi and
Bothus ocellatus) are fishes whose depth
distribution is Fro= the opan zhalf to

beyond the shelf break.

It ix interesting to note that cobla,
Bach%cmtrl;m capnadum, is closaly associac—
with the roughtall stingray, Dasyatis
controura. In the Chesapeake Bay, juvenile

cobla have been ohaarved to school with
cow nose reys, Rhincptera bonasus J. Smich,
Virginia Institute o rine Sclence,
Gloucester Point, Va., pers. comm.). The
asspciation of cobia with large batoid
elasmobranchs may be a behavior that is
followad throughout life, however, its
significance in the life hiatory of
Rachycentron cansdum is unknown. Cobia
may school with rays to find food.

For a site group to be a meaningful
entity rather than an arctifact of numer—
ical classification techniques, it should
have faunal homogenelty with regard to
other mite groups. For the same reason, a
species group should have a consiscent dis-
tribution pattern among site groups. Nodal
analysis (Boesch 1977) showed that the main
divigions between shallow and deep water
sice and spacies groups were valid for the
fall 1973 groundfish survey.

Species group VIII was made up of 12

35

spacien and showed low constancy In aice
groups 7 and 8 (Fig. 25), low fideliry to
sice group B bur high fidelicy o sice
group 7 (Fig. 26). Although having a rela-
tively low repeatibility in catches of
benthic fishes from trawls made on the
shalf break (40-112 =), species group VITI
was highly associated with these depchs
during the fall of 1973. Species group IX
with 6 member species showed its highest
fidelity and constancy in site proup 8
which had 9 scations in depths from 176-338
m. Although their bathymetric distribu-
tion was not limited to trawls within this
depth range, the primary habitat for this
species group was on the upper continental
slope during the fall of 1973,

The numerically dominant fish species
in the sand bottom hablitat in depth< - &0
m were found in species group V. Species
group V has high constancy but lew
fidalicy in site groups 2, 3, 4 and 5 show—
ing that this assemblage of fighes was
frequently encountered in trawls made in
depths from 13 to 58 m. Because of the
frequent occurrénce of species group V in
differant mite groups, it wam not specific-
ally assoclated with a group of stations
in the sand bottom, open shelf habitac.

The uge of numericel classification
{cluster amalysis) has shown that during
the fall of 1973, the banthic ichthyofauna
could be broken down lato two major groups.
These were depth related with the major
faunal change pecurring at the shelf=break.
The associations of benchic fighes were
governed more by depth than latitude. The
dominant fishea of the inshore (less than
60 m) sand bottom habitat were largely
found in a asingle species group (V) and
were widely occurring in trawls from 13 to
38m (high constancy for those site groups),
This was not surprising since the influence
of the Gulf Stream provided soderately
etable bottom temparatures and the sand
bottom habitat was relatively homogeneous
throughout the area.

The results of the 3/4 Yankee otcer
trawl survey in the sand bottom habitat
(Strusaker's [1969] coastal, open-shelf,
shelf-edge and lower shelf habitat) of che
South Atlantic Bight have shown that the
groundfish community was relatively
diverse with 157 species of demersal bony
fish, 8 species of elasmcbranchs, 35
specles of pelagic fishes snd four species
of squids. The stratified sean catch/tow
for coral groundfish based on untransformed
data was 37.180 kg/tow with 90X confidence
limits of 26.897 and 47.463 kg/tow. Trans-
formed total groundfish weights gave a
stratified mean of 37.492 kgftow with 50X
confidence limits of 29.183 and 4B.089
kg/tow, Huch of the variability in trawl
catches resulted from the occasional col-
lections of large batold elasmobranchs and
the incidental occurrencea of numerous
pelagic individuals. Trawl catches of
deémersal bony fishes (total groundfish -
[elasmobranchs and pelagle fishes and
squidl) showed statistically greater mean
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values in the 9-18 and 19-27 = depth zomes.

The most abundant de=eraal bony fimh

gpecics was the southern porgy, Stonctomus

aculeatus, which made up 45.3% of the total
numbar and 40,67 of the total weight of
demersal bony fish taken during the fFall
survey, Pelagic fishes were for the most
part clupeids, carangids and engraulids,
with the round scad, Decaprerus punctatus,
accounting for 24.7X of che total number
and 43,1% of the total pelagic weight. The
roughtail acingray, Dasyaria centrouta,
formed cthe greacesc part of the
glasmobranch weight.

When the faunal assesblages of demer-
sal fighes (alasmobranchs and demersal bony
fish) were analyzed by eluscter analvais,
depth was shown to be more important than
latitude in determining species distribu-
tion patterns.
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APPENDIX I. Collection data for groundfish trawls in the South Atlancie Bighe during fall, 1973.

Collection Number

73349
73350
73351
73352
73353
73354
73355
73356
73357
73358
73359
73380
73361
73362
73364
733635
73366
73367
73368
73369
73370
733711
73372
73373
73374
73375
73376
733717
73378
73381
73382
73383
73384
73383
73386
73388
73389
13390
73391
73392
73393
73394
73395
73396
13397
73398
73399
73400
73401
73402
73404
73405
73406
73407
73409
73410
73412
13414
73416
73417
73418
73420
T3
73422
73423
13426
73427
73428
73429
73530
73431
73432
73633
73434
FE TR A

Latitude

327 25.5'
zz:za.o'w
32_1#.0'ﬂ
32711.00m
11759.0'N
127 14.1'N
N°52.5'%
2" 0.0'N
312" D.7'H
nt2r.0'N
31" S.5'N
142N
N"15.5'N
11° 4.5'N
1 05N
0542
30" 56,0
312" 21.0'N
30" 14.8"N
307 3.1'H
wn* 2.0'w
0" 70N
307 2.5'M
29%48 .58
%M 40,07N
29739.5'N
29°25.6"N
29"11.0'N
29% 2.0'8
287 56,08
28%547.5'N
2971408
19721.8'K
29° 28,5
29%31.1N
I0"16.2N
307 39.0'K
3075008
30°52.0'N
1" 1.7
1" B_oAH
31°22.9'%
31°23.5'N
3N"24.0N
31"28.5'N
INTIT.AN
ILTE4.0'R
317570
77 3.5'R
32T13.0'N
32761.0'%
32" RO
32%12,0'8
12719.0'%
320,08
32737.0'N
32°R3.0'N
33° 6.0'N
33" 5.5
3137135
13%12.0'N
313°50.0'N
117398
3137330
1374960
31708
33°16.7 '8
33%21.5'
337 2.3
337 9.5
33" 8.0
11" 4.0
13" 6.5
327 2.5

4% g4 win

Longitude

167 16,5'%
79" 55,0
79" 56.0°'W
79" 54.0"
RO" 5.0'W
BOT12.5'W
BO"11.5'W
BO"22.5'W
RO ZR.0'W
BO"53.0'W
81" 8.2'w
B0°55.0'W
BD"41.0'W
B0 28.2'%
80"11.0'W
BO"22.5'W
B0 31.0'W
BO"56.5'W
B1°14.0'W
81°11.0'W
Al1" 5.0'W
BDT43,5'W
BOT38.5'W
B0°35.6"W
BO"26.0'W
E0"15.0'W
BOT12.0'W
8n* 7.0'w
RO" 5.0'W
BO" 44 .6"W
B0"23.5'W
BO"SB.0'W
BO"41.2'W
EOT40.0'W
BO*32.8'W
BO°18.0'W
EO" 5.0°'W
79"53.0'W
79°59.0'W
79°51.5'W
79° 58,31
79" 35.6'W
T9%42,0MW
79°55.5'W
79°56,2'W
79°41.5'W
9.0
79%27.0'W
79737.5'W
79737.0'%
79%38,5'W
79*13.0'W
78° 7.0'W
78749.0'%
78T4A.0'W
78%30.0'W
T8T17.0'W
78°28.0'W
78°L5.0'W
7%° 5.0'W
78 B.0'W
78°16,5'W
78" 5.8'W
77730.0'W
71°66.8'W
71T 8.
7771680
77"18.0%M
77715.5'W
77735.0'w
TITe2.0'W
77%1.0'W
717%8.0'W
11530

9%y € bes

Depth (m)

33
15
20
24
24
16
24
a0
16
15
i3
16
20
33
a0
33
33
24
16
13
20
i
35
13
3l
Bb
110
174
159
153
26
16
4
24
16
75
128
278
174
188
174
329
126
Ll
42
59
194

k]
b}
13
8z

188
&2
141
168
26
0

11
15
4
15
155
7L
35
in2
e
7
155
40
110

EREa]

Temperature (C)

25.2
2.6
23.3
23.7
23.9
1.4
21.6
22.6
22.0
1.8

=
[x

i -
A

BB B3 R BRI B3 RS R RS RS R
B b L R R L LD ﬁ-h-# e
00 & o 00 B DD B DO R

.

=R R RS
Bl B ) ot (3008 d h O R e B E L

T e . ™y v . .
- L R R RN - RCR. Sl i W R -]

B i
[Prigy -
L

22.7
20.2
23.8
24,9
14.8
5.7
22:1
16.7
22.5
19.7
16.9
16.5
16.4
17.5%
23.58
172
17.1
4.4
24.9
11.6
23.3
24,1
16,7
.7
18.5

aA W

Salinity (PPT)

16,16
16,00
36,22
36.24
36,84
16,69
16.71
16,42
35.78
35.85
15,36

36.01
36.12
36.07
36.12
36.09
6. 24
34,33
34,33
6. R4
15,66
35.37
35.25
36.92
B
I6.79
I6.17
1648
315.54
Ja.62
35,63
15.89
35.82
36.93
36.31
36.73
I6.67
35.21
35.15
35,97
35.84
36,72
36,66
6. 71
36.02
36.23
36.12
36. 26
35.53
36,34
36.38
36.12
3643
.72
36.139
643
1658
608
35.71
36.20
6. 66
I6.48
3626
36.52
I6.72
6. A
35.60
37.00
6T
36.32
16,50
1663



APPENDIX 11,

Catehes of demersal fish by numbers am! weight for (ndividual depth zone for fall 1973 groumd{ilsh survey in

the South Atlantic Bight.

Wedghts in kg.

DEPTH ZONES

19-27

111-183

186-366

FAMILY

SPECIES

We.

Ro.,

Ho,

He.,

We.

Rhinobat idae
Rafidae

Dasyvatidae
Myliobatidae
Muraenidae
Muraenesoe {dae

Congridae
Ophichehidae

Argentinidae

Synodontidae

Chlorophthalmidae

Arildaas

Betrachoididae

Gobiesogidas
Antennaridae

Ogcocephalidac

Gadidas

Merluccidae
Moridae

Ehinobatis lentinginosus
RBaja eglanteria

Raja garmani

Dasyatis americana
Dasyat s centroura
Gymnura micrura
Mylichatis freminvillei
Gymnothorax saxicola
Hoplunnis &p.

Ariozoma balearicum
Mystriophis Intectinctus
Mystriophisa Eunctifnr
Ophichthus ocellatus

Kyrias sp.

Glassanodon pygmacus
Argentina striaca
Synodus foctons

Synodus poeyi

Synodus intermedius
Trachinocephalus myopsa
Saurida brasmieliensls
Saurida normani
Chlorophthalmus agassizi
Ariua Fells

Parichthys porosissimus
Opsanus &p.

Goblesoxn strumosus
Antennarlus scaber
Ogcocephalus radiacus

Ogcocephalus parvus
Ogeocephalus vespertilio

Ogcocephalus conlger
Holieuthichthys aculeatus

Dgecocephal idae
Uraphyeis reglius
Urophyels floridanus
Urophyels earlli
Merlucelus albidus
Loemonema barhn tul s
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DEPTH ZOKES

S6-110

111-183

184-366

FAMILY

SPECIES

We.

Ha.

We.

We.

Ophidiidae

Polymyxiidae
Syngnathidae
Percichthyidaae
Serranidae

Priacanthidae

Rachycentridae
Carangidae
Lutjanidaa
Gerreldae

Haemil idae

Sparidae

Seciaenidae

Ophidion holbrooki
Ophidion grayl
Ophidion beani
Ophidion selenops
Otophidion omostigmum
Rissola marginata

Lepophidion jeannae
Lepophidion cervinum

Ophidiidae

Polymyxia lowel
Corythoichthys albirostris
Synagrops hella

Anthias asperlinguis
T (TR
Centropriatia atriata
Centropriscia philadelphica

Centropristis ocyurus
Centropriscis ap.
Serranué phoaba
Serranus notospilus
Serranidae

Priacanthus arenatus
Pristigenys alta
Ruchycentron canadusm
Aecels crinitus
Lutjanus campoachanus
Hhombopliteés aurorubens
Eucinostomus gula
Euclnoatonius argentous
Garreidan

Drthopristis chrysoptera
Hoemulon aurolinestum
Haemulon striotum
Haemulon ap.

Stenotomus aculeatus

Calamua leucosteus
Calamus nodosus

Lagodon rhomboldes
Pagrus pagrus
Micropogonias undulatus
Leiostomus xanthurus
Lynogelon nothus
Henticirrhua americanus
Henticirrhus saxacilis
Larlmus fasciatus
Equetus lanceolatus
Pareques acuminatus
Paraques umbrofus
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DEFTH ZONWES

2E-55

S6=-110

111-183

184=166

FAMILY

BPECIES

HMullidae
Ephippidae
Fomacentridas
Uranoscopidae

Bleoniidae
Gobiidne

Scorpaenidac

Triglidae

Daceylopteridae

Bothidae

Mullus auracus

Chaetodipterus faber

Pomacentrus ap.
Astroncngun Fgraccum
Kathotostoma albigucra
Hypsoblennius hentzi
Hic{gggbiu l:l:l.‘ri
Gobildae

Scorpasna calcarata
Scorpagna ;5551:1
ﬂcnm Bp.

Pontius longispinus
Pontius rathbuni
Hnlicaimxlnztnm
Neéomarinthe hnninm
Trachyscorpina eristulaca
Scorpacnidae

Prionotus scitulus
Frionotus salmondcolor
Prionotus tribulus
Prionotus carolinus
Prionotus evolans
Prionotus vphryas
Prionotus stearnsi
Prionotus roseus
Prionotus alatus
Ptinnutua ET

Bellator milicaris
Bellator egretta
Bellater brachychir

Feristedion gracile
Peristedion thompsoni

Triglidae

Dactylopterus volitans
Ancyclopsetta guldrocllla:a
Ancyclopsetta dilecta
Syacium pupillnﬂul

S ghthnlnul AGUAKUR

ral ighthxg den tatus
Plr lichthys tita

Faralichthys lethost {gma

Paralichthys squamilentus
Etropus rimosus

Etropus crossotus

Bathua robinsi

Bothus ocellacus
Citharichthys macrops
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DEFTH ZOKES 9-18 19-27 28-55 56-110 111-183 1B4-366

FAMILY SPECIES Mo, Wi, No. WE. Ho. Wt. No. We. Ho. We. Na. Ve,

Citharichthys eornutus 16 & 0.1

Citharichthys arctifrons 1 188 0.5 ih 0.2
1
5

Citharichthys gvmnorhinus

Cyclopsetta fimbriata 1 0.1 1 0.5
Gastropsetta frontinalis 2 0.2

Monolene sessilicavda 2 0.1
Barhidae 1 0.1 2 0.2

Cynoglossidae Symphurus plagiusa 3 0
Symphurus urospilus 1 0.
Symphurus sp. 1 0
Triscanthodidae Parahollardia lincata 2 0.1 11
Ballstidoe Stephanolepis hispidus 91 vl is1 22,0 243 16 0.5
2

i}
Monacanthus ciliatus 2 0.

Monacanchus sp. 1
AMuterus achoapfi 7
Aluterus monoceros
Aluterus heudeloti
Balistls capriacus
Oatraciidae Lactophrys guadricornis
Tecraodoncldae Sphoeroides maculatus

Sphoarodides aspengleri 1
Sphoercides dorsalis 3

Sphoeroides pochygaster
Sphoeroides sp. 1 0.1

Lagocephalus lasvigatus
Tetraodontidae

DHModont idae Chilomyeterus schoepfl 1 0.1
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APPERDIX III.

Family

Rhinobatidae

Rajidae

Dasvatidae

Hyliobatidae

Huraenidae

Huraenescoldae

Congridae

Ophichthidae

Clupgidae

Engraulidae

68

Collection numbers for fish species taken during the fall 1973 groundfish survey

in the Souch Atlantic Bighe.

Spacies

Bhinobatos lentiginosus

Baja eglanteria

Raja parmani

Rajidae

Dasgvatls americana

Dasyatis centroura

Gymnura micrura

Myliobatis freminvilled

Gymnothorax saxicola

Hoplunnis sp.

Ariosoma balearicum

Hyatriophia intertinctus

Mystriophis punctifer
Ophichthus ocellatus

fyrias sp.

Etruseus tercs

Opisthonems oglinum

Sardinalla anchovia

HtrEhElll.l EEm:ﬂlnﬂ

Anchoa cubana

Anchoa hepsetus

Anchos lyolepis

Collection Numbers
For Each Occurrence

73402

713350
73417
73421

73390
73393
73399
73432

73350

73381
73421

T334
73372

73421
73418
73378
73389
73433
73376
73357
73370
73403
73816
73407
13389
73407
13388
73359
73349
13354
73380
73365
73369
73373
73382
73421
T3383
73337
13381
73421
73383
73350

713357
73381

73421

73360
73418

73391
73394
13407
73435

73417

73356
73385

734620

73384
73403

73368
73371

73395

73389
73383

73350
73355
733561
73387
73370
73374
73385
73422

713368
73383

73418
73354

73368
73417

73375
73420

73392
73395
73419

73418

73380
73416

73421

71386
73406

73369
73372

73434

73432

73353
73356
73362
73368
73371
73381
73409

73369
73417

73421
73356

713369
734621



Family

Engraulidae {cont.)

Argentinidae

GConostomatidae
Sternoptychidas
Myctophidae

Synodontidae

Chlorophthalmidae

Ariidae

Batrachoididae

Goblesocidae

&9

Species

Anchoviella perfasciaca

Argentina striata
Glossanocdon pygmasus

Conostomatidae
Scernoptychidae
Myctophidae

Synodus foetens

Synodus intéermedius

Trachinocephalus myops

Saurida brasiliensis

Saurida normani

Chlorophthalmus agassizl

Arius felis

Opsanus sp.
Porichthys porosissimus

Gobigsox SCrumosus

Collection Nuzmbers
For Each Occurrence

73350
731379

73377
73393

73LI5
73394

73377

73349
73352
733535
73358
73361
73365
73368
73371
73374
73381
73384
71397
73401
73406
73418
13432
73433

73355
73376
73396
73400
73405
713410
73430

73405

73357
73367
73372
73384
73388
73400
T304
73433

73382
73412

73377
73394

73369
73383

73422

73356
73371
733482
73395
73403
73627

13422

73354

73393

733719
73612

73399
73407

73350
73353
73356
73359
73382
73356
73369
73372
73375
73382
73385
731298
73402
73416
T3420
FI6Z3

73364
73382
73397
73401
13408
13418
73431

73408

73384
73370
73373
73385
73396
73401
7 3406
73434

73410

733590
73399

73381

73357
73377
73384
73400
73406
73434

73356

73391
73432

733351
73354
73357
73360
13364
73367
73370
73373
73376
73383
13386
13400
73404
73417
73421
73431

73371
73388
73398
73402
13409
13427
73434

73409

73366
73371
73376
73386
73398
73402
73427

713432

73392

73382

73370
73381
73386
73504
73504



Family

Antennaridae

Ogecocephalidae

Gadidae

Merluccidae
Moridac

Ophidiidae

Pelymyxiidas

i

Species

Antennariug scaber

Ogeoceaphalua parvus

Ogeocephalue radiatus

Dgcocephalus vespercilio
Dgeocephalus Eﬂrﬂiﬂtr

Halieutichthys aculeatus

Dgcocephalidae

Urophyecis earlli
Urophyeis floridanus

U is regius

Merluccius albidus

Lagmonema barbatulus

Ophidion holbrooki

Ophtdion grayi

Ophidion beani

Ophidion selenops

Otophidium omostigmm

Eissola marginata

Lepophidium jeannae

Lepophidium cervinum

Ophidiidae

Polymixia lowei

Collection Numbers
For Each Dccurrence

73386
73186

73376
73384
73410
73434

733688

73432

73376
73395
73426

73374
73412
73379

11376
73389
73392
73399
73452

73377
73412

73353
73358
71370
73384
73401

73336
73364
13370
TN

73353
73358
73369
73381
73385
73401
73406
73421

73349
73357
73385

73353
73416

73353
73358
73471
73405
73376
73379

73379

73405

13379
73385
73432

713379
73400

73377
73390
733593
73407
73435

733719

733156
73364
73381
73385
73405

73357
73368
73381

73356
73361
73370
73387
73386
73402
73414
73433

73353
13382
73386
73386
73356
73370
73406
73317

73417

TI406

73382
73395
73413

73389
73405

133719
73391
73395
713426

73357
73369
73382
71386
73422

73358
73169
73406

73357
73368
13371
13384
73400
73405
73416

73356
73384

T4

73357
73404

73395



Family

Caproidae

Flstulariidae
Centriscidae
Syngnathidae
Perlechthyidae

Serranidae

Priacanthidac

Pomatomidae
Rachycentridae

Echeneldae

il

Specles

Antigonia capros

Antigonia combatia

Fistularia willosa

Macrorhamphosus scolopax

Corytholchthys albiroscris
Sznagrnes bella

Mplectrum formosum

Cencropriscis striata

Centropristis ccyurus

Centropristis philadelphica

Centropristis sp.
Serranus phoeba

Secranus notospilus

Anthias asperilinguls

Serranidae

Priacanthus srenstus

Pristigenys alta

Pomatomus saltatrix

—

Rachveentron canadum

heneis naucrates

Collection Mumbers
Far Each Occurrence

73412
73412
73364

73412
73386

73378
73389
73392
73399
13429

73345
73353
73356
73359
rilez
73367
13370
73373
73381
73386
73398
TIL04
13422

73350
73355
73370
T3416
73422

73353
73376
73388
73398
73605
73422

73357
73375
13382
73521
73356

73376
73405
73410
73375
73612
73370
73404
13516

73350
73418

73354
73372

73354
73360

73375

73377
73390
73393
7307

73351
73354
73357
73360
73165
73368
73371
73374
73384
73396
73401
73414

73352
73357
73386
73420
73423

73362
73381
73386
13400
73416

71358
71376
73400

731369
T3388

7406
73431

73422

73357
73357
73385

73336
73372

73378
73391
73395
T3412

73352
731355
713358
73361
73366
73369
73372
73381
73385
73397
73402
73418

73353
73368
73404
7821

73375
73382
73395
73402
13421

73369
73381
73406

73389
73409
T3434

73383

13380

73357
73383



Fantly

Carangidae

Lutjanidae

Gerridae

Haemulidaa

Sparidaa

72

Species

Alectis crinitus

Caranx bartholomaet

Carans cryses

Caranz hippos
Chloroscombrus ehrgnutuu

Decapterus punctatus

De cApLerus sp.

Selene vomer
Seriola fasciata
Seriola ronata
Trachurus lathami

Vomer setapinnis

Lutjanus caspochanusg

Rhomboplites aurorubens

Eucinostomus srgenteus

Bucinostomus gula

Gerreidae

Haemulon aurolineatus

Hassulon striatum

Haenulon sp.

Orchopriscis chrysoptera
Lalamus leucosteus

Calasue nodosus

Collection Numbers
Far Each Occurrence

73354
73351

73352
73360
73420

733483

73358
73381

731349
73353
71359
71362
73367
71372
73375
73388
73402
73416
73427

73409
73420
73402
73386
73375
73383
73357
73370
13400
13511
73353
73367
73409
73422
73359

T1368
73421

73369
733681
73367
73416
73433
73408
73353
73357

F3350
71416

73431

73422
713352

73354
73385
73421

73388
73182

13351
73354
73360
73364
73370
73373
73185
73397
13409
73422

73376

73368
73381
73404

73355
73188
73414
73427

Ti418

73381

73362
73386
73632

7iale

73355
TaE22

73359
73418

73373
73383

73352
71355
73381
73365
73371
73374
73386
73401
73414
1433

73369
73385
73420

73362
73406
73416

73383

73364
Tih14
73423

73405
13423



Family

Sparidas {conc.)

Sclaonidae

Hullidae

Ephippidae

Pomacencridae
Sphyraenidae

Uranoscoplidae

Blenniidae

Goblidae

Gempylidae
Scombridae

12

Speclas

Lagodon thomholdes

Pagrus pagrus

Stenotomus sculeatus

Cynoscion nothus

Equetus acuminatus

Larimes fasciatus

Leioatomus xanthuros

Henticirrhus americanus

Henticirrhus saxatilis

Micropogonias undulatus

Pareques lanceolatus

Pareques usbrosus

Mullus auratus

Chaetodiprerua faber

FomacentTus 8p.

Sphyraens borealis

AsStroscopus y=graecum

Eathetostoms albigurta

Hypsoblennius hentzi
Microgobius carri
Gobiidae

Gempylus serpens
Scomber Yaponicus

Scomberomorus maculatus

Collection Humbers
For Each Deccurrence

733152
73383
73423

73397
7428

73350
73353
73360
73364
73582
73395

713416
73421
73383
73420
73357
73350
73376
TI418
73356
73369
TI21
713621
73350
73361
73370
73383
73352

73379
73422

13334
73370

73350
73361
73370
73384
734049
73350
73359

73376
73405

73422
73370
7338z
73379
73354

73383

73375
73395

73403

73351
73355
73361
73370
73384
73402
T3418
73422

73383
73356
73382

73357
73381

73358
13368
73371
73418
13361
73416
73333
73376
73353
73358

73381
73385

73383
713363

73367

73376
73422

73422

73352
T3156
73362
73373
73386
73414
73420
73423

73357
73383

73368
73383

73357
73369
73376
73386
73420
73362
73416
73356
73369

73383
73402

TIA04

73401

73389



Family

Corpaenidas

Stromiteidne

Ariommidae

Nomeldog

Triglidae

T4

Species

Helicolenus dactyloperus

Heomerinthe hemingwayi

Pontinue longispinus

Poncinus rathbuni

Sgorpaeéna agassizi

Scorpasna calecarata

Scorpaena sp.
Trachyscorpia cristulata

Scorpaenidae

Peprilus alepidotus

Peprilus triacanthus

Ariomma bondl
Arlomsa melanum

Arlomaa regulus

GCubiceps athenas

Bellator brachwehir

Bellator egretta

Bellator militaris

Prionotus alatus

Prionotus carolinus

Prionotus evolans

Prionotus ophryas

Prionotus roseus

Prionoctus salmonicolor

'eionotus scitulus

Collectlon Numbers
For Each Occurrence

73394
73
73377
73412
73388

73369
73371
73384
73400

73356
730294
73417

73383
Tkl

73383
73393

7338%
73390
73362
T8
73379
73405

73376
73383
13406

73376
73407

733:9
73355
713389
73385
735400
T2
73433

133156

73356
73405

73364
13416

73368
73381
73385

73156
73168
73381
73404
735421

73412
73612
73379

13405

71357
73381
73385
7421

Ta422

7330

73391
73418

73432

73388

73432

73379
73388
T34,

73395

73352
73356
73371
73386
73402
TI422
73434

731337

73382
706

7305
T422

73369
73383
T34621

73357
73369
73384
3416

73429

71364
73382
73188

73395

73392

733948

733184
73405

73406

73353
73367
73384
73398
13417
73428

73401
71417

T3406
3434

73370
73384
PEDED]

73358
73370
73388
73417



Family

Triglidae (cont.)

Daceylopteridae

Bothidae
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Spoecies

Prionotus stearnsi

Frionotus tribulus
Prionotus ap.

Peristedion gracile

—_—

Peristedion thompsoni

Triglidae

Dactyloapteruas wolitans

Ancylopsetta dilecta

Ancylopserta guadrocellata

Bothus ocellstus

Bothus robinsi

Citharichthys arctifrans

Citharichthys cornutus

Citharichthys gymnorhinus

Citharichthys macrops
Cyclopsecca fisbriaca

EETopus crossofus

Etropus rimosus

Gastropactta frontalis

Monolene sessilicauvdn

Paralichehys albigutta

Faralichthye dencatus

Paralichthys lethostigma
Paralichthys squamilentus
Scaphthalmus aquosus

Collection Numbers
Far Each Occurrence

73376
73421

73369
73388
73395
71391
73358
73353
7343z
73350
13359
73381
73402
73417
73411

713398
73510

73364
73384
73402
73376
73350
73410

73375
73434

73406
73381

EEEFL]
73433

13381
73376
73362
73812
713157
73354
73368
1317
73421
73421
73412

73404
734621

73379
73432

73384

73604

13381

73355
73360
73382
73604
7aL18

73409
73433
73371
73385
71404
733717
73395
73432

73376

FIL00

73408
T340

71383
73404

71433

73417

73410

TM01
13407

73358
73368
73385
73405
73420

TINIT

73382
73401

73379
73607

73432

T3a22

73421

73406

13421

73361
73416
73420

13418



Famlly

Bathidae (cone.)

Loy |'||1J.'r'| oisidae

Triacanthodidac

Ballscidae

Ballstidae

Ostraciidae

Tatradontidae
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Species

Syacium papillasum

Bochidae

Symphurus plagiusa
Symphurus urospilus
Symphurus sp.

Parahollardia lineata

Aluterus heudelotd

Aluterus BOROCEros

Aluterus schoepfil

Balistes capriscus

Monacanthus ciliatus

Honacanthus sp.

Stephanolepls hispidus

Lactophrys guadricornis

Lagocephalus laevigatus
Sphoercoides dorsalis

Collection Numbers
For Fach Occurrence

73349
73360
73369
73375
73384
733598
73402
73406
73430

73371
13385
73358
71368
73379

73349
73364
73622

73350
73386

73350
13354
73364
11367
73370
73384
73397
73414
7422

73351
73353
73369
73385
13397

73404
73352

73340
73352
73356
713380
73366
73370
73082
73383
73186
73399
73402
73614
73423

73350
73356
73384
73423
Takz2

73433

73350
13364
73370
73376
13385
73400
73404
73414
73433

73376
73420

73435
73407

73350
73367

T3364
73422

73151
73355
73365
73368
73372
73385
73401
71416
73411

73352
713338
733l
73386
73401

73623

73350
73351
73357
13384
73167
73371
73383
73386
73397
73400
13404
73516
73427

73333
T3367
71185

733513
73368
73371
73381
TA3EE
73401
73405
TIGET
73434

73600
73421

73181
73397

73382
73428

73352
73359
73366
73369
73374
73386
13402
73417

73353
13366
13372
73396
73402

ri351
73355
73158
73365
73369
73381
71384
71388
73398
73401
73406
73422
73433

73335
731369

73401



Family

Tetradontidae (cont.)

Diodentidae
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Specles

Sphoeroides maculatus

Sphoeroides spengleri
Sphoeroides pachypaster
Sphoeroides sp.

Tetracdontidae

Chilomycterus schoepfi

Collection Numbers
For Each Occurrence

73357
73423

73386
73410
73353
73384

73349
73372

73402

73431
73432

73401

73350
73386

73417

73417

73335
73422



74

AFFENDIX IV, Diversity values by depth zones for successful smand bottom trawls in the

South Atlantic Bight during autusn 1973,

Collection Bepth Husher Humber of H' J" Spacies
Depth Zone (m) Number (m) Of Spacien Individuals Bies/Ind. Evenness Richness
9-18 73350 15 17 2498 0.280 0.068 2.045
73354 16 B 3a 1.867 0.622 1.924
73357 16 25 100 3.765 0.Bl0 5.211
73358 15 13 1) 2.896 D.782 2.981
73359 13 ] 13 2.034 0.787 1.949
73360 16 9 145 1,328 0,419 1.607
713368 16 19 104 3.729 0.877 3,875
73368 13 25 154 3.518 0.757 L. T6&
73381 15 23 176 3.620 0.800 4.254
73383 16 13 381 1.787 0.483 2.019
73404 13 20 55 3.154 n.729 4,761
73417 « 9 14 36 3.095 0.813 1.627
73418 L] 12 142 1.685 0.470 2.21%9
73420 11 11 179 1.884 0, 544 1.927
73421 15 28 138 3.783 0.787 5.479
73623 15 11 BB 1.264& 0.365 1474
19-27 733151 20 ] 206 0,530 0.166 0.938
73352 24 11 25909 0,113 0.032 1.253
713353 24 20 282 2,514 0,581 3.367
73355 24 16 403 1.776 D.441 2.500
73356 0 12 154 3.525 0.790 4,169
73361 20 9 122 1.580 0,498 1.665
73367 24 10 T4 1.579 0,475 2.091
73370 20 22 154 3.414 0.765 4,169
73382 26 2L a5 3.588 0.817 4,391
13384 24 25 292 3,424 0.737 4,227
73385 24 22 ok | 3.B55 0,864 4,633
73386 26 27 295 2.936 2.753 4.571
73414 26 10 28 2.768 0.827 2.700
73416 20 22 961 1.573 0.352 3.057
73622 26 29 1598 1.881 0.387 3.795
28-55 73349 33 9 65 2.516 0,794 1.916
73362 33 9 41 2.325 0.733 2,154
73364 L0 13 108 1.795% 0.485% 2.562
73365 5 & 17 1.95& 0.977 1.058
73366 k] ] 17 2.011 0.778 1. 764
713371 1 15 103 2.834 0.725 3.020
73372 a5 q 12 2.918 0.920 3.21%
73373 33 & 16 1.491 0.745 1.082
73374 il & 18 1.233 0.5616 1.037
73396 &4 5 BB 1.009 0,438 0.893
73387 L2 -] 46 2,244 0.748 1.828
73401 38 16 96 3.000 0.750 1,286
73402 31 17 79 3,410 0.834 1.661
73428 3s 3 5 1.521 0.960 1.242
73433 &0 13 111 1.955 0.528 2.548
56-110 73375 B& 9 Bl 2.636 0.768 1.946
13376 110 26 155 3.506 0,746 4,956
73388 75 E 37 2.41B 0.762 2,215
73398 59 9 53 2.658 0.838 2.015
73400 62 16 31 2,439 0.609 2.756
73405 82 23 il 3.238 0.715 3.832
73408 B& 21 233 2.560 0.582 3.669
73409 62 [ 41 1.710 0.661 1.346
13427 71 7 17 2.704 0.963 2.117
73430 79 3 7 1.378 0,869 1.027
73431 17 5 21 1.548 0.667 1.313

TI44 110 13 95 Z.364 0.692 2.633
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Collection Depth Kumber Humbar of n* J' Species
Depth Zone (m) Rumber (m) 0f Species Individuals  Bics/Ind. Evanness  Richness
111-183 73377 174 9 287 1.484 0.468 1.513
73379 154 17 174 2,546 0.622 3.101
73389 128 B 13 2.287 0,885 1.949
13391 174 [ 61 0.758 0.203 1.216
73393 174 5 195 0.571 D.246 0.757
73395 126 14 G 1] 1.362 0.357 1.917
73410 141 7 284 1.201 0.428 1.062
73412 168 13 104 2.639 0.713 2.5683
73426 155 7 8 0,811 0.811 0,480
T3saz 155 13 147 1.996 0.539 2.404
184-366 73390 278 5 53 1.588 0,6R4 1.007
73392 188 4§ 173 1.278 0.639 0,582
73394 329 4 5 1.921 0.961 1.864
73399 154 § 209 0.913 0.456 0,561
73407 188 g 241 1.730 0,545 1.458
73429 302 1 7 1.378 0.869 1.027
73435 210 3 a7 0.296 0,187 0.519
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