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BATHYMETRIC DISTRIBUTION

Total Macrobenthic Fauna -~ A1l Taxonomic Gkoups Combined

Entire Middle Atlantic Bight Region

A pronounced decrease in total macrobenthos (that is, a summation of
all taxonomic categories) was associated with an increase in water depth
from the shallowest to deepest water depth classes. This relationship
applied to both the number of individuéls and bicmass. Consistent trends
of decreasing quantities with depth within all three subareas revealed the
general nature and widespread occurrence of this relationship (figs. 80
and 81).

Number of Individuals: The density of macrobenthic invertebrates was
highest (averaged 2,079/m2) in the shallowest depth class, 0-24 m, and de-
creased to 46/m2 in deep water (2,000-3,999 m), a 98% reduction. Table 8
1ists the mean number of individuais and biomass for each of eight water-
depth classes for the entire Middle Atlantic Bight Region {columns 5 and 9),
and for each subarea. Density decreased substantially, although somewhat
irregularily, with increased depth on the continental shelf. At mid-sheif
depths the average density ranged from 1,254/m2 to 2,073/m2, and along the
outer shelf it dropped to 810/m. Density of organisms continued to decline
on the continental slope. Along the upper slope the faunal density averaged
382/m2, at mid-slope 293/m2, and on the lower slope 72/m2. A further de-
cline in density continucd onto the continental rise, where macrobenthic
organisms averaged only 46/m2. Although there were regional variations in
density, which will be described below, the trend in density with respect
to water depth was clear. Density was highest in the shallowest water and

varied inversely with water depth.
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Figure 80,--Relation between number of individuals and
water depth. Values represent all taxonomic
groups combined for each subarea and for the
entire Middle Atlantic Bight Region.
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Figure 8!.--Relation between biomass (wet weight) and water

depth. Values represent all taxchomic groups
combined for each subarea and for the entire
Middle Atlantic Bight Region.
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Rate of change in density as related to bathymetric changes s not
readily pérceived from the values 115tea in table 8.. Theréfofe, another
tabulation (table 9) was constructed in which the rate of change in
density -~ expressed as the increase or decrease in number of individuals
per square meter of bottom, per meter increase in water depth -- was cai-
cultated and Tisted. Rate changes in density pér unit change in water depth
were greatest on the continental shelf. A decrease of 33 individuals per
meter increase in water depth occurred in inner-shelf waters, from 0-24 m
to 24-4% m. At mid-sheif depths the rate of change was spurious, and re-
versed to an increase of 22 individuals per meter. Modest rate changes
(about ~17 individuals per meter) in density occurred in the outer shelf
region; Only small changes (-0.2 to -0.3 individual per square meter)
were evident on the continental slope. Very small changes (-0.026 specimen
per 1-meter) were detectad on the continental rise. |

Biomass: The relationship between invertebrate macrobenthic biomass
and water depth parallels the pattern described above for density (table 8,
right-hand column). Biomass was greatest (averaged 368 g/m2) in the shal-
Towest depth class. Ii decreased irregularly across the shelf, where average
values ranged from 163 to 189 g/m2 at mid-shelf, and averaged 79 g/m2 along
the outer shelf. Biomass on the continental slope averaged between 28 and 7
g/mz. The larger value refers to the upper s]opé, and the smaller to the
lower slope; intermediate quantities of bicmass occurred at intermediate
levels. On the continental rise the biomass averaged 8 g/mz.

Rate of change in biomass per l-meter increase in water depth was
greatest in shallow water and least in deep water. This is evident in rate-

change values listed in the right-hand column of table 10. Average biomass
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Table 8.--Mean nuunbef of individuals and bicmass of the macrobenthic inverte-
Yalues are listed separate-

brate fauna in relation to water depth.
1y for each subarea and for the entire

Middle Atlantic Bight Region,

Water depth

Kean number of individuals

Mean biomass

SNE NYB CHB Entire area - SHE HYB CHB Entire ares

m No./m2 No. /i No.fmg No. /m? g/mz g/m2 gﬁgi gi@é
0-24 2,426 2,430 1,742 2,079 404 804 114 368
25-49 3,090 752 722 1,254 343 123 102 163
50-99 2,988 1,390 795 2,073 237 166 80 189
100-199 934 442 969 810 89 36 109 79
200-499 468 255 350 . 382 34 17 28 28
500-999 251 206 387 293 17 7 11 12
1,000-1,999 75 66 75 72 5 5 1 7.
2,000-3,080 48 47 40 46 8 7 10 8
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Table 9.--Change and rate of change in density of invertebrates in relation
to water depth.

Water depth ﬂumber Change 1in Rate change
Range Mean Change of number of. in number of
individuais Tndividua'fs individuals
n m m No. /n? Nomt Mo./nP/n
0-24 1125 - 2,078.66 _ - -
25-49 37.5 25 1,253.64 -825.02 -33.00
50-99 75 37.5 2,072.87 ¥819.23 +21.85
100-199 150 75 809,68 -1263.18 -16.84
200-499 350 200 381.68 - 428.00 - 2.14
- 500-999 750 400 292.76 - 88.52 - 0.22
1,000-1,999 1,500 750 72.38 - 220.38 - 0.29

0.026

2,000-3,99% 2,540 1,040 45.75 - 26.63
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Table 10.--Change and rate of change in biomass of invertebrates in relation
to water depth.

Water depth Change Rate change

Range Mean Change Biomass in biomass in biomass

per meter depth

m n n [T g/n? §/v/m
0-24 12.5 - 368 - -
25-49 37.5 25 163 -205 -8.20
. 50-99 75 37.5 189 + 26 © 40.69
€ 100-199 150 75 79 -110 -1.47
200-499 350 200 28 - 51 -0.26
500-929 750 400 12 - 16 -0.04
1,000-1,99% 1,500 750 7 -5 -0.007

2,000-3,999 2,540 1,040 - 8 T4+ : - 40.001
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diminished 8.2 g/m2 with each meter of water depth, from the shallowest
depth class (0-24 m) to the next deeper depth class (25-49 m). At mid-shelf
there was an increase in biomass, which is believed to be caused by regicnal
differences in biomass {(described below) and, to some extent, reflects the
larger standing crop of several taxonomic groups {Gastropoda, Ophiuraidea,
Alcyonacea, and others) along the cuter continental shelf. Rate of biomass
change on the outer continental shelf averaged -1.5 g/m2 per l-meter increase
in depth. The rate of change diminished progressively down the slope: -0.26,
-0.C4, and -0.007 g/mz. On the continental rise there was a slight increase
in biomass rate-change (+0.001 g/m?) but this, again, appears to be due to
regicnal differences in biomass and lTow sampling intensity.

The trend of decreasing biomass with increased water depth was clearly
evident. Despite a few irregularities, the reduction in biomass from an
average of 368 g/m2 in shallow water to 8 g/m2 in deep water amounts to a

98% change. This is precisely the same change described above for density

of organtsms.

Subareas

Southern New Fngland

Number of individuais was, on the average, substantially higher in
Southern New England than.in the other subareas. This is evidént from the
density values given in table 8, column 2, and plotted in figure 8C. On
the contineﬁta] shelf the average density for each bathymetric-class in the
subarea ranged from 934 to 3,090/m2, and the overall average was 2,360/m2i
whereas shelf densities for the entire Middle Atlantic Bight Region ranged
from 442 to 2,43O/m2 and averaged only 1,554/m2. Comparative average values

for New York Bight and Chespeake Bight were 1,254 and 1,057/m2. Cn the
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continental slope the faunal density, also, was noderately high compared
with other subareas. Density of the continental slope fauna in Southern
New England averaged 265/m2, compared to 249/m2 for the entire Middle
Atlantic Bight Region, 171/m for the New York Bight subarea, and 271/m?
for the Chesapeake Bight subarea. Density of organisms on the Southern
New England continental rise averaged 4s/m2, a gquantity only sitightly
higher than in the other subareas (40 to 47/mZ) and for the entire Middle
Atlantic Bight Region (46/m2).

Bicmass: The standing-crop bioméss on the continental shel¥ and upper
continental slope in the Southern New England subarea was considerably
greater than the Middle Atlantic Bfght Region averages (table 8 and
fig. Bl). Biomass averages for four depth classes on the continental
shelf ranged from 89 to 404 g/mz, and the overall average was 268 g/m2.
That quantity was only slightly less than the 282 g/m2 found in New York
Bight, .but much greater than the 101 g/m2 found in Chesapeake Bight. For
mid-shelf depths between 25 and 99 m, the quantities of bjomass in Southern
New England (which averaged 237 and 343 g/mz) surpassed the amounts
encountered in the other subareas. Biomass on the continental slope was
greater (average 19 g/mz) in Southern New England than in either New York
Bight (10 g/mz) or Chesapeake Bight (17 g/w?). Mean biomass of 8 g/mé on
the continental rise in this subarea was average for the entire Region.
It was slightly higher than that for New York Bight (7 g/m2) and slightly
lower than that for Chesapeake Bight (10 g/m?).

New York Bigﬁ§

Number of Individuals in-the New York Bight subarea was intermediate
between that in Southern New England and Chesapeake Bight (table 8  and

fig. 80). Densities on the continental shelf averaged between 442 and
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2,430/m; overall average was 1,254/m2. This density compares with 1,554/m2
for the entire Middle Atlantic Bight Region, 2,360/m? for Southern New
England, and 1,057/m2 for Chesapeake Bight. Highest densities, as expected,
were in the shallowest depth class (0-24 m). Unusually low densities -- as
compared with adjacent bathymetrit classes and adjacent subareas -- with
values of 752 and 442/m2, were encountered on the continenfa] shelf at
water depths between 25 and 49 m and 100 to 199 m (tabie 8 , column 3}.
Faunal densities in these two depth classes were roughly one-half the
density expected. The cause of these unusually Tow densities was the
sparsity of representatives in a number of taxonomic groups. Additional
comments on this aspect are given in the discussion of taxonomic variation
below.

Fauna on the continental slope of the New York Bight subarea, also,
was relatively sparse, compafed to other subareas. Densities ranged from

66 to 255/m2, and averaged 176/m2. This overall average is about 35% below

“the average slope density for both Southern New England and Chesapeake Bight.

The faunal density of 47/m2 on the continental rise was nearly equal

to that in the other two subareas.

Biomass in New York Bight was intermediate between that in the Southern
New England and Chesapeake Bight subareas. Unusually large and small qganti-
ties were encountered in the various bathymetric classes. Qn the continental
shelf the biomass ranged from the uncommonly small quantity of 36 g/m on
the outer shelf to the unexpectedly large 804 g/m2 in the inshore region.
Although the overall quantity of biomass for the continental shelf, which
averaged 282 g/m?, was highest in the Region, this was due largely to the
influence of shallow water components. A biomass of 123 g/m2 near mid-
shelf. was substantially lower -- on the order of fifty percent -- than was

anticipated. Also, the outer shelf biomass {36 g/mz) was smaller than
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expected by at least 100¥. These small biomass values correspond to the Tow
densities of the fauna in the New York Bight subarea described above.

Bioméss on the continental slope rénged from 5 to 17 g/mz, and averaged
only 10 g/m?2. This is substantially less than the quantities found in ad-
Jacent subareas, which averaged 19 g/m2 in Southern New England and 17 g/m2
in Chesapeake Bight.

On the éontinenta] rise the average biomass of 7 g/m? was sma]Tér than
that found in adjacent subareas, which averaged 8 and 10 g/m2 respectively,
in Southern New England and Chesapeake Bight. New York Bight biomass was
13% and 30% smaller than counterpart values in the adjacent subareas.

A discussion of the taxonomic components that were in short supply or

unusually plentiful foliows under the heading TAXONOMIC GROUPS.

Chesapeake Bight

Number of Individuals was slightiy lower in this subarea than in New
York Bight and much loweyr than in Southern New England. Average density in
the various bathymetric classes on the continental shelf ranged from 722 to
1,742/m2, which was generally lower than in other subareas, and overall
averaged only 1,057/m2. Comparative guantities in Southern New England and
New York Bight were 2,360 and 1,254/m2, respectively. Unusually low densities
of 722 and 795/mf were encountered at mid-shelf depths; conversely, an
unexpectedly high density (969/m@) occurred on the outer shelf.

On the continental slope the faunal density was relatively high, averag-
ing 2?1/m2,_w1th a range from 75 to 387/m?. These densities were slightly
higher than those at comparative depths in Southern New England and much
higher than those in New York Bight.

On the continental rfse the faunal density averaged‘ﬁﬁ/mz, which was

slightly less than densities at this bathymetric Tevel in the other subareas.
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Biomass of the benthic fauna in Chesapeake Bight was substantially
less than that in other parts of the Middle Atlantic Bight Region.
Average values for the various depth classes on the continental shelf ranged
from €0 to 114 g/mz. This subarea, with its rather narrow continental shelf,
did not exhibit the marked difference in bicmass from inshoré, shallow water
regions to the outer shelf margin that was so pronounced in both Southern
New‘Eng1and and New York Bight. Thus, Chesapeake Bight is somewhat different
from the other subareas in two aspects; it is characterized by: (1) a small
biomass on the continental shelf and a rather large biomass on the slope and
rise, and (2) little difference in biomass from shallow to deep water on the
continental shelf.

Biomass on the continental slope was moderately high, ranging from 28 g/m2
on the upper slope to 11 g/mz on the Tower part. Average for the entire slope

was 17 g/mz. This value was slightly lower than that for Southern New

~England (19 g/m2), but much hicher than that for New York Bight which averaged

only 10 g/mz.
Biomass on the continental rise averaged 10 g/mz. This was the highest

for this depth class in any subarea in the entire Middle Atlantic Bight Region.

Taxonomic Groups

Entire Middle Atlantic Bight Region

This section contains a brief description of the guantitative distribution

of each phylum and 28 major sub-components (classes and orders) as they were

related to eight bathymetric classes (tables 11 and 12; figs. 82-87). These

comments pertain to the entire Middle Atlantic Bight Region; later sections
deal with similar relationships within each subarea. '
. Porifera (fig. 82) occurred in small quantities (1.3 to 0.1 m/2 in all

bathymetric classes.” The highest density occurred in shallow water, 0-24 m.
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Table 11.-_kean number of individuals listed by major taxonomic groups for each bathy-
metric class, representing the entire Middle Atlantic Bight Region.

Taxonomic group Bathyrotric class {meters)

0-24 25-49 50-49 160~ 194 IR 500~ 1,G00-1,949 2,000-3,559

no./n12 l'sO./T‘;]z n_o_‘,r’u:2 no.;’mg nc~./r:.2 no./'m:a nu.[m2 ro./né
PORIFERA 1,25 .52 poo?7 G.74 2.21 0.63 0.12 D.0s
COELENTERATA 34,93 8.96 9.03 40.76 13,590 4,52 3.68 1.1
Hydrozoa 19. 58 6,490 .13 27.71 3.96 0.08 - -
Anthozea - 15.35 2.06 £.90 13.05 9.94 4.44 3.B8 1.11
Mceyonacea 0.01 - 0.52 2.76 1.61 1.20 0.97 .61
Zoantharia 5.01 1.13 5.03 9.44 5.04 1.76 0.06 0.17
Unidentified 10.33 0.53 G.75 0.85 3.29 1.48 2.85 .33
PLATYHELMIRTHES
Turbelizria 1.70 n.21 0.43 - - - - -
HEMERTEA 5.30 5.87 6.27 2.74 1.64 0.72 1.21 0.11
ASCHELMINTHES
Heniatoda 5.01 0.54 3.21 0. 47 ¢.82 2.52 G.50 0.64
. RIHELIDA 472.07  265.75% 3%2.66 238,26 178.00 o 61.84 17.26 6.44
FOGONOPHORA - 0.55 0.05 - 7.21 21.32 ‘5.21 2.53
SIPUNCULIDA 0.95 4.63 5.54 9.8% 11.82 2.0 2.06 1.31
. ECHIURA 0.27 0.02 - - - - 0.35 6.72
PRIAPULIDA - - - - - - 0.24 -
HOLLLSCA §11.14 61.79 183.62  192.97 87.03 187.52 34.03 26.53
Polyplacophora 0.52 0.05 0.95 - 0.07 0.60 G.71 0.28
Gastropoda 55,52 13.95 i1.54 13,47 4.21 18.40 2.58 1.25
Bivalvia 815.01 47.03  189.37 171.74 70.18 161.40 29.79 12.6%
it . Scaphopoda - 0.76 G.86 2,50 7.3% 7.12 0.94 -
{ Cephalopoda - - - 5.20 0.18& - - -
Unidentified - - 0.90 - - - - -
ARTHROPOD 552.99 B03.12 1414.18% 62.64 45,13 6.68 1.27 2.77
Pycnogonida 1.33 0. 46 0.22 0.06 - - - -
Arachnida 0.16 - - - - - - -

: ’ Crustacea 551.50  £802.66 1413.97 62.58 45.13 6.68 1.27 2.77
Ostracoda 0.57 0.02 0.18 - - - - 0.17
Cirripedia 101.98 0.60 0.03 - - - -

Copepoda - - 0.03 - ¢.21 0.20 - -
Hebaliacea - - 0.05 - - - - 0.06
Cumacea . 1.29 31.43 . 36.36 §.82 4.63 0.48 . 0.35 0.69
Tanaidaces - - - - 0.18 - 0.06 G.72
Isopoda 17.57 20.96 11.25 1.76 1.14 0.96 0.18 0.19
frphipoda A07.47  742.20 1361.26 49,35 36.45 4.96 0.62 0.94
Hysidacea 6.90 0.11 0.0z - 0.07 - - -
Decapada 15.02 7.34 4.5 2.65 0.39 o.08 0.06 -
BRY(QZ0A 25,3 33.499 3.47 0.15 - - - -
RRACHIOPODA - - 0.02 - - - - -
ECHINODERMATA 42,08 41.82 78.33  235.59 28.21 Z.88 2.65 6.48
Holothuroidaa .70 0,14 5.90 2.06 .46 e.52, 0.62 0.39
fchinoidea 41,14 40,24 16.20 1.03 0.46 - 0.06 0.17
Ophiureidaa 0.73 ¢, 38 61.03 231.03 17.86 2,20 1.62 5.86
Asteroidea 0. 31 1.02 2.10 1.47 .43 0.16 0.35 (.06
HEMTCHOROATA k15 - B.35 g.15 - 0.20 - -
CHORDATA
hscidiacea 11.7% 35.28 9.91 19.50 1.29 - 0.76 2.58
UHIDERTIFIED 12,88 5.66 4.81 5.86 6.32 2.48 2.85 .. 6,78
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Tabte 12.--Mean biomass listed by major taxonomic groups for each bathymetric class, represent-
ing the entire Middle Atlantic Bight Region.

Taxonomic group ] _Bathymetric class {raters)

0-24 Z25-49 L)-98 100-149 205-494 H0{-44Yy 1,600~1,999 2,000-3,999
g/ g/l ot gled g/nd g/ g/r’ g/n?
PORIFIRA 0.635 0,130 <0.001 0.033 0.018 <G, 001 0.0619 0.035
COLLENTLRATA 4,653 1.419 1,297 14,888 1.020 U.303 0,464 0.513
Hydrozoa 0. 860 0.130 0.055 0.025 0.048 0.001 - -
fnthozea 3.793 1.289 1.242  14.962 0.972 G.302 0.484 0.513
Alcyonacea 0.012 - 0.177 0.428 0.083 0. 107 0.221 (. 048
Zoantharia 3.688 1,175 0.892  14.431 0.721 D.1564 0.048 0.193
Unidentificd 0.192 0.114 0.174 0.103 0,169 0,031 G.198 0.266
PLATYHCLMINTHES 0.011 0.006 0.012 - - - - -
Turbellaria 0.011 0.9004 06.012 - - - - -
NEMERTEA 0.878 0.884 6.637 0.267 0.105 0.012 G.193 0.001
ASCHELVIHTHES 0. 005 0,003 0.005 0.003 0,004 0.011 0.004 0.004
Hemateda 0.006 G.003 0.00% 0.003 0.004 0.011 0.004 0.004
ARNELIDA 19.339 12,830 0,002 7.452 7.807 5.280 0.786 G.404
PGGOHUGEHORA - 0.003 <0.001 - 0.05% 0.145 (.020 G.010
SIPUHCUL TN 0.12% 0.283 1.033 0.218 1.003 3.488 2.082 0.451
ECHIUZA 0.175 0.015 - - - - 0. 664 2.414
PRIAPULIDA - - - - - - 0.147 -
MOLLUSCA 301.905 94,611 122.904  16.566 2,140 1.187 G.450 0.233
Polyplacophara . (.474 0.006 0.013 - <0.001 0.004 0.008 0.035
Gas tiropoda £.789 (. 876 4.202 0.055 0.135 0.171 6.031 0.009
Bivalvia 294.703 §3.708 118,671 16.404 1.863 ¢.014 0.400 0.218
Scaphopeda - 0.022 0.014 G.033 0.140 0,098 0.011 -
Cephaiopoda - - - G.072 0.0072 - - -
Unidentified - - 0.004 - - - - -
ARTHRUFUDA 19.213 7.953 7,551 G.674 G.226 0.080 0.042 0.031
Pycnogonida 0.009 0.001 C.001 0.001 - - - -
Arachnida 0.001 - - - - - - -
Crustacea 19,203 7.862 7.549 G.674 0.226 0.080 0.042 0. 031
Dstracoda 0.{005 <. (101 .00l - - - - 0.001
Cirripedia 12.774 (.015 <(. 001 - - - - -
Copepoda - - <(.001 - 0.001 0.002 - -
Hebatliacea - - <3, 001 - - - - 0.001
Cumacea 0.014 0.0985 0.192 0.055 G.02? 0.005 0.004 0.014
Tanaidacea - - - - G.Gh2 - 0.001 0.005
Isopada’ 0.132 0.761 0. 347 0.130 0.046 ©0.008 0.005 0.002
Auphipoda 3.576 5.583 6.659 0.276 0.141 0.048 G.oc4 G.opa
Mysidacea ¢.030 G.002 <0.001 - 0.001 - - -
Decepoda 2.716 1.506 0. 350 0.213 0.008 0.017 0.022 -
BRYBZ0A 0.555 0.664 0.079 0.007 - - - -
BRACHIOPODA - - 0. 001 - - - - - -
ECHIRCUTIMATA 13.757 3g.227 33,734 35.478 15.516 1.026 2.353 3.433
Holothuroidea 0.076 0,504 20.831 6.2690 5.334 G.027 1.132 2,739
tchincidea 11.578 37.411 4.352  13.498 §.560 - 0.107 0.233
Ophiuroidea G.255 0.031 2.601  14.212 3.611 0.995 G.938 C.a61
fisteroidea 1,848 0.262 5.950 1.5G9 0.005 0.004 b.116 0.001
HEMICHORDATA .04 - 0. 066 0.044 - 0.002 - -
CHORDATA 7.077 5.801 D.9z4 2.608 0.054 - 0,004 0.339
Ascidiacea 7.077 5.0201 0.924 2.660 0.054 - G.004 0.3499
URIGIRTIFIED 0.238 0.376 £.412 0.140 0.064 0.148 0,197 0.084
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Biomass vias small; average guantity per depth class ranged from less than
0.001 to 0.04 g/mz. There were no evidént correlations betwéen‘biomass and
water depth.

Coelenterata were about equally represented in numbéer of individuals
between Hydrozoa and the two anthozoan subcomponents, Alcyonaria (Alcyonacea)
and Zoantharia (fig. 82). Hydroids were preseﬁt at alt depths on the
continental shelf and on the upper half of the continental slope. Density
was highest in the inner shelf region and along the outer shelf with densities
of 20 and 28/m2, respectively. Lowest average density was at depths from 500
to 1,000 m. The decreasing biomass of hydroids corresponded rather closely
with increased water depth. Anthozoans were represented in all bathymetric
classes. Densities ranged from 1.1/m2 in deep water (2,000-3,999 m) to 15.4/m2
in the shallowest depth {0-24 m); the trend of abundance with water depth was
irreguiar. Biomass of anthozoans averaged between 0;3 g/m2 to nearly 15 g/m2
at the various depths but was not corre]atedrwith depth, except that guantities
were generally higher on the continental shelf and generally lower on the
continental slope and rise.

Platyhelminthes (fig. 82}, which consisted entirely of Turbellaria,
occurred only in rather shallow water, between 0 and 99 m. Density ranged
from 0.4 to 1.7/me, with the highest density in the shallowest bathymetric
class. Biomass was exceedingly small at all debths, ranging from 0.006 to
0.012 g/mzp

Nemertea {fig. 82) were present in all bathymetric classes. Densities
ranged from 0.1 to 6.3/m2, Highest densities occurred on the inner and middle
continental shelf and decreased with only slight irreqularity to lowest density
on the continental rise. The relationship between biomass and water depth
was very similar to that of density. Greatest biomass, 0.9 g/mz, oc;urred
in the inner shelf at 0 to 5C m, and bathymetric-class averages decreased

to 0.001 g/m? at depths of 2,000-3,999 m.
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Aschelminthes (fig. 83), as present]y defined by Barnes (1974}, were
represented entife]y by Nematoda. Only the largest members of this group
were retained by the sieving screen, thus only a small portion of this taxon
is represented in these samples. They were present at all water depths; |
average densities ranged from 0.5 to S/mz. There was cons{derable irregularity
in density as related to water depth, but the general trend was a higher
density in shallow water and lower density in deeper water. Biomass of
Nematoda was uniformly Tow at all depths. Quantities ranged from 0.003 to
0.01 g/mz, without apparent correlation with density or bathymetric level.

Annelida {fig. 83), occurred in substantial numbers in all bathymetric
classes sampled. They were most plentiful in shallow water and decreased
markedly with increqsed water depth. High densities of about 472/m2 were
present in shallow water alohg the inner continental shelf. Their density

decreased to about 238/m2 on the cuter shelf, and continued to diminish to

'85/m2 on the continental slope, and to cnly 6.4/m2 on the continental rise.

Biomass revealed a similar trend of decreasing amounts with increased water
depth. On the continental shelf annelids averaged as much as 20 g/mz, an the
continental -slope about 5 g/mz, and cn the continental rise 0.4 g/mz.
Pogonophora (fig. 83), are a deep-water group and were present primarily
at water depths ranging from 200 to 3,999 m. One exceptional group was
encountered at depths between 43 and 66 m, which is much shallower than is
typical for this phylum. For a group rarely reported from this region they
were present in surprisingly high densities -- typically from 2.5 to 21.3/m2.
Highest densities were at mid-slope, at depths ranging from 500 to 1,000 m;
moderate densities occurred on the continental rise. The unusually shallow
occurrences were low (less than O.6/m2) in density. Biomass of these small
animals ranged from Tess than 0.001 to 0.14‘g/m2: Largest biomass occurred at

mid-slope, where the density was highest.
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Sipunculida {Sipuncula) (fig. 83) were present in all bathymetric
classes. Their average density ranged from 1/mé to 12/m2. High densities
were present at mid-depths, 100 to 499 m, and decreased in both shallower and
deeper waters. The relationship between biomass and water depth was similar
to that between density and depth. Greatest biomass (3.5 g/mz) occurred at
depths 500 to 999 m, and decreased to 0.45 g/m2 on the continental rise, and
to their smallest average quantity of 0.12 g/m2 in shallow {0-24 m) water.

Echiura (fig. 83) were uncommon in the Region aﬁd were one of the few
taxonomic groups having a disjunct deﬁth distribution. They were present in
shallow water, 0-49 m, and in very deep water, 1,000-3,999 m. They were
present in Tow densities at all depths; in shallow water their average density
was only 0.02 to 0.2?/m2, and in deep water they were somewhat more numerous,
averaging 0.35 and 0.72/m2. Biomass of Echiura in relation to water depth
was similar to that indicated by density. Biomass in shallow water averaged
0.02 to 0.2 g/m? and in decp water 0.7 to 2.4 g/m2.

Priaputida (fig. 83) were rare in the study area. Only a few specimens
were obtained and they were present only in deep water, 1,000-1,999 m. The
density of priapulids averaged O.24/m2 and biomass averaged 0.15 g/mg.

Mollusca were one of the more common faunal groups represented in the
Middle Atlantic Bight Region; they were present in all bathymetric classes.
They exhibited an irregular trend of decreasing density with increased water
depth. Highest density, 911/m2, occurred in the shallowest depth class,

0-24 m. At deeper-Tevels on the continental shelf their density ranged from
62 to 193/m2. On the continental slope their density ranged from 34 to
188/m2. Lowest average density, 27/m2, occurred on the continental rise,
2,000-3,999 m. The relationship between biomass and water depth was similar
to that for density, except that changes in biomass from class-to-class were

much more uniform and regular. The largest average biomass was 302 g/mz,
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which occurred in the 0-24 m depth class, and the smallest average biomass
was 0.23 g/mz, which occurred in the deepest water -- 2,000-3,999 m.

Polyplacophora (fig. 84) were sparse (0.05 to 0.95/m? and revealed no
special affinity for any particular bathymetric level. Biomass, also, was
small (0.001 to 0.47 g/mz) at all depths where they were present.

" Gastropoda (fig. 84) were represented in all water-depth classes. They
were present in highest densities in shallow water and decreased with sTight
irregularity with increased water depth. Density of gastropods at 0-24 m
averaged 96/m2. Farther out on the coﬁtinenta1 shelf their average density
ranged from 12 to 14/m2. They were stightly more abundant on the continental
slope between 500 and 999 m, where they averaged 18/m2. On the iower
continental slope their density averaged 2.6/m2, and on the continental rise
1.2/m2. Biomass was moderately small and the quantity varied with depth in
a pattern similar to their density. Largest biomass (6.8 g/mz) was in shallow
water, 0-24 m, and it decreased irregularly with increased water depth. On
the continental slope the biomass of gastropods averaged only 0.1 g/mz, and
ot the continental rise less than 0.01 g/mz.

Bivalvia (fig. 84} were very abundant and were the preeminent group in
terms of biomass. Their highest densities occurred in shallow water and
decreased irregularty with increased water depth. In shallow water, 0-24 m,
their density averaged 815/m2. At Tower levels on the continental shelf
their density ranged between 47 and 172/m2. On the continental slope the
average density ranged from 30 to 161/m¢. Biomass trends in relation to
bathymetric level were similar tc those for density, but exhibited fewer
irregularities. Largest biomass (295 g/mz) occurred in shallow water (0-24 m).

Mid~shelf biomasses ranged from 94 to 119 g/mz; outer shelf biomass averaged
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16 g/mz. On the continental slope the average biomass was oniy 1 g/mz, and
on the continental rise 0.2 g/mz.

Scaphopoda (fig. 84) were represented in all depth classes except the
shallowest (0-24 m) and deepest {2,000-3,999 m). At all depths where they
occurred, they were present in Jow densities. In relative terms they were
most common on the upper and middle parfs of the continental slope, where their
average density was 7/m2. Density decreased to O.9/m2 along the Tower slope
and diminished regularly inshore across the continental shelf to 0.09/m? in
shallow water, 0-24 m. Biomass of scaphopods was small in all depths; average
values ranged from less than C.001 g/m2 in shailow water to 0.14 g/m2 on the
upper stope, and to 0.01 g/m2 along the lower slope.

Cephalopoda (fig. 84) were represented only by eggs deposited_on the

sea floor. They were taken at mid-depths -- 100 to 500 m -- where their

.density averaged 0.2 to 5.3/m2. Biomass of the cephalopod eggs was very small,

averaging 0.002 to 0.07 g/mz.

Arthropoda were exceedingly common and were represented mainly by
Crustacea. pn]y two other classes of arthropods were represented in our
samples: Arachnida and Pycnogonida. Arachnida were rare; they were taken
only in shallow water, 0-24 m, where they were present in low density (0.2/m2),
and their biomass was less than 0.001 g/mz. Pycnogonida {fig. 84) were
absent in samples from deep water, 200 to 3,999 m, but were represented at
all bathymetric classes in the shallower areas. Average densities ranged
from 0.06 to 1.3/m2. Biomass was very small at all depths, averaging less
than 0.001 to 0.009 g/m?. |

Crustacea was the most nuﬁerous taxonomic group encountered in the

Region, and were present at ali water depths. They occurred in highest
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Figure 84.--Density and biomass in relation to water depth in

the entire Middle Atlantic Bight Region for:

Polyplacophora, Gastropoda, Bivalvia, Scaphopoda,
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density (1}414/m2) on the continental shelf at depths between 50 and 99 m,
and decreased in both deeper and shallower waters. In the shallow shelf
waters they averaged 552 to 802/m2, whereas in deeper waters they averaged
only 1 to 62/m2. Biomass was rather regularly inversely related to water
depth. Largést biomass (19 g/mz) occurred in shallow water, 0-24 m, and
decreased to 0.7 g/m2 on the cuter continental shelf. On the upper continental
slope the biomass averaged 0.2 g/mz, but only G.04 g/m2 on the Tower slape.
Their average bicmass on the continental rise was 0.03 g/mz.

Ostracoda (fig. 85) were only partially sampled, because of their small
size. They were represented in samples from shallow (0-89 m) and very deep
(2,000-3,999 m) bathymetric classes. HWhere present they occurred in Tow
densities, averaging 0.02 to O.57/m2. Their biomass, as judged from these
samﬁles, was very small; average guantities ranged from less than 0.001 to
0.005 g/me.

Cirrepedia {fig. 85) were restricted to water depths from 0 to 99 m,
and their density was clearly related to water depth. In shallow water
(0-24 m} their average density was 102/m2 and decreased to 0.03/m2 at depths
between 50 and 99 m. Biomass showed a similar relationship with water depth.
Average biomass in shallow water was 12.8 g/m2 and decreased to less than
0.001 g/m2 at depths of 50 to 99 m. |

Copepoda (fig. 85), because of their small size, were incompletely
sampled. They occurred at mid-depths (50 to 999 m) and were present in Tow
densities, 0.21/m? and less. Biomass, also, was very small, averaging 0.002
g/m2 and less.

Nebaliacea (fig. 85) were rare; they were present at only three stations,

all at water depths between 50 and 99 m. Density averaged O.U5/m2 and biomass

averaged less tHan 0.001 g/mz.
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Cumacea (fig. 85) were rather widely distributed bathymetrically,
and were represented in all depth classes. Densities were generally Tow
to moderate. Their center of abundance was located at mid-shelf {25 to 99 m),
where their density averaged 31 to 36/m2. Along the inner_shelf (0-24 m)
they averaged only 2/m%, and on the outer shelf and upper continental slope
4.7 to 8.8/m2. At depths below 500 m their average density ranged between
0.4 and 0.7/m2. Biomass of cumaceans was small at all depths; average
quantities ranged between 0.004 and 0.19 g/mz. Trends in biomass were
similar to those exhibited by density. Largest quantities were present at
mid-shelf depths, with smaller guantities along the inner shelf and upper
continental slope, Smallest quantities cccurred on the lower slope and on
the continental rise.

Tanaidacea (fig. 85) were uncommon and restricted to deep water. Depths

at which they occurved ranged from 200 to 3,999 m. In ali bathymetric classes

they were present in low density, 0.06 to 0.72/m2. Biomass averaged less

than 0.001 to 0.005 g/m2.

Isopoda {fig. 86) were common and represented in all bathymetric classes.
Densities were moderately low with the highest abundance, 18 to 20/m?, in

shallow water (0-49 m). Intermediate densities occurred on the cuter shelf

and upper slope, 1.1 to 11.2/m2, and low densities, 0.2 to 1.0/m2, in deep

water (500-3,999 m). Biomass of isopods reflected a trend with water depth
similar to that exhibited by density. Largest biomass, 0.13 to 0.76 g/mz,
pccurred on the continental shelf; intermediate amounts, 0.005 to 0.046 g/mz,

on the continental slope; and smallest quantities, 0.002 g/mz, on the

continental rise.
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Amphipoda (fig. 86) were the most numerous taxonomic component in the
entire benthos. They were particularly common on the continental shelf.
Density was highest (1,261/m?) at.mid-shelf at depths of 50 to 99 m, and
decreased in both shallower and deeper waters. Average dens%ty in shallow
water (0-24 m) was 407/m2.  On the outer shelf and upper slope their density
avefaged 38 to 49/m2. In deeper water (greater than 500 m) their density
averaged between 0.6 and 5/m2. Biomass of amphipods was generally quite
small with largest amounts (3.5 to 6.6 g/m?) on the middle and inner continental
shelf; intermediate quantities (0.1 to 0.3 g/mz) were present on the ocuter
shelf and upper slope. Small quantities, less than 0.05 g/mz, were present
in water depths greater than 500 m.

Mysidacea (fi§. 86) were uncommon and were represented only in the

shallow and intermediate depths (Tess than 500 m). Density was highest,

1 6.9/m%, in shallow water (0-24 m), and Tow, 0.02 to 0.11/m?, at all depths

greater than 25 m. Average biomass was small at all depth classes. In shallow
water (0-24 m}, it averaged 0.03 g/mz, and in deeper water the average biomass
ranged from less than 0.001 to 0.002 g/mz. |

Decapéda (fig. 86) were moderately comnon and were present in all
bathymetric classes except those from 200 to 3,999 m. Density was highest,
15/m2, in shallow water (0-24 m) and decreased to 0.06/m> in deep water {1,000
to 1,999 m). Biomass, also, was largest, 2.7 g/mz, in shallow water, and
decreased to 0.03 g/m2 in deep water (1,000-1,999 m).

Bryozoa (fig. 86} were restricted to the relatively shallow bathymetric
range of 0 to 199 m. Highest densities, 25 to 34/m2, occurred in the inner
shelf waters of less than 50 m. On the outer shelf at depths between 50 and
1998 ﬁ the average density of bryozoans ranged between 0.15 and 3.5/m%. Biomass

exhibited a trend similar to that for density. Largest biemass, 0.6 to 0.7
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the entire Middle Atlantic Bight Region for:
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g/mz, occurred in shallow water (0-49 m); intermediate quantities (0.08 g/mz)
were present at mid-shelf; and very small quantities (0.002 g/mz) occurred
along the outer sheilf. _

Brachiopoda {fig. 86) were rare in the Middle Atlantic Bight Region.
They were present only at water depths of 50 to 99 m. Density averaged
0.02/m2 and biomass averaged Tess than 0.001 g/mz.

Echinodermata were common components of the fauna throughout the Region.
They were most common, average density of 236/m2, along the outer continental
shelf and decreased to 43/m2 in shallow water (0-24 m). Biomass was moderately
large at all bathymetric levels. On the continental shelf the average biomass
ranged from 14 g/m2 to 38 g/mz; on the continental slope it ranged between 1
and 16 g/ng and on-the continental rise the average biomass was 3.4 g/mz.

Holothuroidea (fig. 87) were not numerous, but they occurred in all
bathymetric classes and contributed substantially to the biomass. Density
'was highest (2 to 9 g/mz) at mid-shelf to upper slope and decreased to 0.1/m?
in shallow water and to 0.4/m2 in deep water. Biomass trends were similar
to those of density; iargest biomass, 21 g/mz, occurred at mid-shelf and
decreased to 5.3 g/m2 on the upper slope. Small quantities, 0.08 to G.5 g/mz,
were present on the inner shelf. Swmall to moderate quantities, 0.03 to 2.74
g/mz, occurred on the lower continental slope and continental rise.

Echinoidea {fig. 87) were common in shallow water and uncommon in deep
water. They were present in all depth classes except one -- on the mid-slope
at 500 to 999 m. Density on the inner shelf ranged from 40 to 41/m2; on the
puter shelf it averaged 0.5 to 1.0/m2; and on the lower continental slope
and on the rise the average density was only 0.06 to 0.17/m¢. Biomass of
echinoids was large (4 to 37 g/m°) on the continental shelf and upper slope.
On the Tower contineﬁta] she?f and the continental rise'their average hiomass

was anly G.1 to 0.2 g/mz.
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Ophfuroidea (fig. 87) were present in all bathymetric classes and were
abundant {average density 231/we) on the outer shelf. Density was Tow (0.4
to 0.7/m%) on the inner shelf, but averaged 61/m at mid-shelf. Density
averaged 18/me on the upper slope, decreased to 1.6 and 2.2/m2 on the middle
and Tower slope, but averaged 5.9/m2 on the continental rise. Biomass was
largest, 14 g/m2 on the outer shelf and decreased in both shallower and
deeper waters. In shallow shelf waters the average biomass was only 0.03 to
0.26 g/mz, whereas in deep water (200 to 3,999 m) the biomass averaged between
0.5 and 3.6 g/mz.

Asteroidea (fig. 87) were present in all bathymetric classes and the
reTationship between density and water depth was irregular, but revealed a
trend of higher density in shallower waters and lower density in deeper waters.
Density of starfish on the continental shelf averaged between 0.3 and 2.1/m2.
On the continental slope the average density ranged from 0.2 to O.4/m2.
Density on the continental rise averaged 0.06/m2. Biomass trends for starfish
were similar to those for density. Average biomasé on the shelf ranged from
0.3 to 6.0 g/mz. On the continental slope the biomass averaged between 0.0G@
and 0.12 g/mz. On the continental rise the average biomass was Tess than
0.001 g/mz.

Hemichordata (fig. 87) were SparSe and revealed no conspicuous
re1étionsh1p in regard to bathymetric level. They were present on the
continental shelf at densities averaging 0.2 to O.4/m2. On the mid-continental
slope, their only deepwater occurrence, their density averaged O.E/mz.
Biomass of hemichordateé was small at all depths, averaging between 0.04 and

0.06 g/m2 on the shelf and 0.002 g/m on the slope.
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Chordata (Ascidiacea} (fig. 87) were present in all bathymetric
classes, except at mid-stope at depths between 500 and 999 m. They occurred
in substantial guantity and the densities on the shelf were highest with
quantities averaging between 10 and 35/m2. Densities on the continental
slope and rise averaged 0.8 to 2.6/m2. Biomass was moderately high on the
cont%nenta] shelf, average quantities ranged from 0.9 to 7.1 g/me. Biomass

in deep water, 200 to 3,999 m, ranged from 0.004 to 0.4 g/m?.

Subarea Differences in the Distribution of Taxonomic Groups

In this section the princﬁpal differences in bathymetric distribution
of the various taxonomic groups Trom one subarea to another are described.
Also, differences or similarities in density and biomass from one subarea
to another, for each major taxonomic group, are pointed out. The quantitative
values most commonly given are average densities and biomasses for a particular
taxon in one bathymetric class, or average densities or biomasses of a taxon
for all bathymetric classes where it occurred. |

Porifera were present in nearly all bathymetric classes in Southern
New England (table 13}, whereas in New York Bight they were restricted to
depths less than 100 m (table 15), and limited (with one exception) to depths
less than 50 m in Chesapeake Bight {table 17). Density decreased from north
té south; sponges averaged O.S/m2 in Southern New England, O.S/m2 in New York
Bight, and 0.4/1112 in Chesapeake Bight. Biomass was substantially greater,
averaging 0.11 g/mz‘(tab]e 14), in Southern New England than in the other
subareas, where the biomass ayeraged 0.03 and 0.04 g/mz, respectively (tables
16 and 18). |

Coelenterata occurred in ali bathymetric classes in each subarea and
exhibited similar trends of guantity in relation to water depth. Coelenterates

were most numerous and occurred in largest biomass in Southern New England,
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were relatively sparse in New York Bight, and were present in intermediate
quantity in Chesapeake Bight.

Hydrozoa were common on the continental shelf in all subareas, but
were rare below 500 m. The quantity of hydreoids varied only modestly from
ong subarea to another, except for the irregular occurrence of very high
or low densities, which may have resulted from the vagaries of sampling.

Both density and biomass revealed the same inter-subavea trends; slightly
higher quantities in Southern New England, lower quantities in New York Bight,
and intermediate quantities in Chesapeake Bight.

Anthozoa, as a group, were dfstributed much the same, in relation to
bathymetric level, in all three subareas. However, one of the main subgroups,
the Alcyonacea, presented a different hattern. Thgy were common at mid-depths'
and in deep water {50 to 3,999 m} in Southern New Engiand and New York Bight,
but in Chesapeake Bight they occurred only in very shallow (0-24 m) and
very deep (1,000-3,599 m) waters.

Platyhelminthes occupied the same bathymetric classes in all three
subareas. They were present in largest quantities, in terms of both density
and biomass, in Southern New England; lowest amounts in New York Bight; and
intermediate quantities in Chesapeake Bight.

Nemertea were distributed similarly (as described in the preceding
section) in regard to bathymetric level in all subareas. In terms of density,
they ranked first in Southern New England with an average of 6/m2, ranked
second in New York Bight with 2.6/m2, and were least abundant in ChesapeakeA
Bight with 0.4/m2. Biomass values refiected the same sequential order, with

average values of 0.8 g/mz, 0.7 g/mz, and 0.3 g/mz.
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Table 13.——Mean.number of individuals Tisted by major taxonomic groups for each bathy-
metric class, representing the Socuthern Hew Engiand subarea.

Taxonomic group

Bathyo:atric c¢lass (meters)

D-24 25-49 50-99 100-1449 200-449 500-999 1,000-1,989  2,000-3,539
No. /m? No. /m? Ko, fm? No./m? No./mZ Ho. /m? No. /m2 No ., /m?
PORTFERA 2.60 3.37 - 1.32 0.43 G.25 0.18 0.13
COELENTERATA 113.40 4.75 12.23 19.68 15.64 3.00 3.18 0,51
Hydrozoa 73.20 2.19 Q.82 - 2.36 - - -
Anthozoa 40.20 2.56 11.41 15.68 13.28 3.00 3.18 0.51
Alcyonacea - - 1.05 2.42 2.14 0.50 0.45 0.25
Zoantharia 3.40 2,04 9.7% 16.47 9.84 - 0.18 0.13
Unidentified 36.80 0.52 0.57 0.79 1.50 2.50 2.45 0.13
PLATYHELMINTHES 6.77 6.22 0.50 - - - - .
Turbellaric 6.7 0,22 0.50 - - - - -
NEMERTCA 3.06 12.00 $.96 3,47 2,07 0.75 2.09 .13
ASCHELMINTHES 17.97 1.55 6.66 G.84 0.86 5.13 0.18 .75
Nematoda 17.97 1.56 G.6b 0.84 ;.86 5.13 .18 0.75
ARNELTDA 315.54 547.37 484 .36 333.63 254,93 106.00 13.73 7.19
POGOHOPHORA - - - - 7.14 10.33 Z2.64 1.56
SIPUNCULIDA 4,49 20.15 7.70 15.32 18.79 2.50 0.18 1.50
ECHIURA = - - - - - 0.91 0.38
PRIAPULIDA - - - - - - 0.54 -
HOLLUSCA 478.97 91.35 20%.01 134.01 72.43 105.13 44,18 12,07
Polyplacephora 2.14 0.22 1.89 - - 0.25 0.64 G.13
Gastropoda 135.83 46.07 15.43 2.11 8.14 13.13 2.13 0.25
Bivalvia 340.57 45.407 185.80 120.74 55.50 9]1.25 40.45 11.69
Scaphicpoda - - - 1.74 7.43 1.50 0.36 -
Cephalopoda - - - 9.42 0.36 - - -
Unidentified - - 1.89 - - - - -
ARTHROPGDA 1370.57 2146.64 2080.45 61.5% 45,14 10.13 1.45 3.63
Pycnogonida 1.23 1.37 “p.2i - - - - -
Arachnida - - - - - - - - -
Crustacea 1369.34  2145.2¢ 2080.25% 61.59 45,14 180.13 1.45 3.63
Ostraceda 1.1% - 31.37 - - - - -
Cirripedia 107.46 2.41 - - - - - -
Copopoda - - 0,11 | - 0.43 0.63 - -
Nebaliacea - - - - - - - -
Cumacea - 1.26 88.30 49,18 7.53 3,07 0.75 0.36 1.00
Tanaidacea - - - - 0.36 - 0.18 0.88
Isopoda 4.94 36.67 10.46 1.37 0.93 2.50 0.18 0.31
Amphipoda 1220.31  2008.67 2015.79 52,16 38.71 6.25 0.73 1.44
Mysidacea 7.03 0.11 - - - - - -
Decapoda 27.23 9,11 3.34 0.53 0.64 - - .
BRYDZOA B3. 20 73.63 0.29 0.26 - - - -
BRACHIOPODA - - - - - . - -

T OECHIRODERMATA 4,12 39,49 154,71 321.11 10,51 3.00 3.18 §.53
Holothuroidea 1.82 - 11.71 2.11 8.86 - 1.60 0.25
Echinaidea 1.29 34.89 14,068 1.42 0,79 - 0.18 0.38
Ophiurgidea 0.85 0.89 125.14 315,47 30.2? 3.00 1.64 B.0G0
Asterpidea 0.11 3.81 3.18 2.11 0.57 - 0.36 -

HEMICHORGATA - - G.73 0.26 - 0.63 - -

CHORDATA 20.69 73.63 15.30 34.58 2.43 - 1.36 2.31
Ascidiacea 20.69 73,63 15,30 34.58 2.43 - 1.36 2.1

UNIDENTIFIED 4.26 16,93 7.09 7.63 7.21 3.50 1,55 9.25
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Table 14.--Mean biomass 1isted by major taxonomic groups for each bathymetric class,
representing the Southe