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RELATION HITH SEDIr'1ENT ORGANIC CARBON 

This section contains an analysis of the relationships between the 

quantity of organic matter in bottom sediments and the quantity of benthic 

organisms. Prior to making the analysis we considered two general cause-

and-effect relationships. First we considered the possibility that where 

organic carbon was more abundant it might provide a greater quantity of 

food, and thus support a larger standing crop of benthic animals. Secondly 

we considered the converse of the preceding--the possibility that where 

animals \'Iere more abundant they might produce a larger amount of organic 

matter (fecal deposits, for example) in the sediments. In either case, 

high abundance would be associated with high carbon content. 

Results of the analyses, as described below, revealed no general 

correl ati on between sediment organi c carbon and the quantity of bent hi c 

animals. A few taxonomic groups exhibited good correlations--some direct 

and some inverse--betv/een abundance and organic content, but they were the 

rare exception. 

The results are presented in four sub-sections: (1) geographic 

distribution of sediment organic content; (2) total macrobenthic fauna in 

relation to carbon content; (3) major taxonomic groups in the entire 

Middle Atlantic Bight Region in relation to carbon content; and (4) major 

taxonomic groups in Southern New England 1n relation to carbon content. 
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Distribution of Sediment Organic Carbon 

The geographic distribution of organic carbon in the bottom sediments 

of the Middle Atlantic Bight Region is depicted in figure 105. Sediments 

blanketing almost tile entire continental shelf throughout this Region 

contained only a small amount (0.01 to 0.49% weight class) of organic 

carbon. Slightly larger quantities (0.5 to 0.99%) were broadly distributed 

in sediments on the continental slope and rise, plus a moderately large 

area on the outer continental shelf off Southern New England. Moderate 

quantities of organic carbon (1.0 to 1.99%) were widely distributed along 

the continental slope, with some incursions onto the shelf and onto the 

continental rise. The largest quantities of organic carbon (2.00 to 7.16%) 

occurred most commonly in sediments in the bays and sounds, plus one small 

area on the upper continental slope northeast of Cape Hatteras. Sediments 

in some inshore waters such as Buzzards Bay, Long Island Sound, Delaware Bay, 

Chesapeake Bay and Pamlico Sound also contained patches of small and moderate 

quantities of organic carbon. 

Total Macrobenthic Fauna-··All Taxonomic GI'OIli'S COl'lbined _____ . ____ " _______ ..4--- ••• ___ ,. _.~ __ • __ _ 

Mean quantities of benthic animals were calculated for ~cvcn sediment 

organic carbon classes within each of the tllrec SlJbdrCJ5 and for the entire 

Middle Atlantic Bight Region. These data, for both dell',ity and biomass, 

are listed in table 28 and illustrated in figures lOG and 107. Tile 

values for density range from 182/m2 to 5,236/1112 , witll 110 app,]n:nt trends. 

There were no correlations between density of orgarli5"s arld lh~ 0uantity of 

organic carbon in any of the subareas or for the Reqion ,\~. ,\ I'hole. Mean 
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l05.--Geographic distri~ution of sediment organic carbon 
in the ~~iddle Atlantic Bight Region. 
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Figure l06.--Relation between number of individuals and sediment 
organic carbon. Values represent all taxonomic groups 
combined'for e~ch subarea and for·the entire Middle 
Atlantic Bight Region. 
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biomasses for the seven organic carbon classes in the various subareas 

and the entire Region ranged from 14g/m2 to 2,657 g/m2. There were no 

correl ati ons between bi omass and the quantity of sediment organi c carbon. 

Because of the erratic values within carbon classes and between adjacent 

carbon classes in both density and biomass, we consider the minimum 

trend to be spurious. 

Taxonomic Groups 

Entire Middle Atlantic Bight Region 

The analysis in this section is based on the density and biomass of 

each major taxonomic group in the seven classes of sediment organic carbon 

from the entire Middle Atlantic Bight Region. Density values are listed 

in table 29 and biomass values are listed in table 30; these data are 

illustrated in figures 108 through 113. It is clear that neither the 

density nor biomass values correlated in a general way with the amount of 

sediment organic carbon. The majority of taxonomic groups showed erratic 

trends in both density and biomass in relation to carbon. However, a 

few individual groups revealed good correlations. In terms of density 

(table 29), the groups that showed a direct relation were Porifera (fig. 108), 

Pycnogonida (fig. 110) and Copepoda (fig. 111); Nematoda (fig. 109) revealed 

an inverse relation. In terms of biomass (table 30), Cirripedia (fig. 111) 

showed a direct relation with carbon, and Cumacea (fig. 111) and Echinoidea 

(fig. 113) showed an inverse relation. The weight of evidence indicates 

that when higher taxa (such as phyla, classes, and orders) are grouped from 

a broad geographical area and evaluated in terms of quantitative 

relationships with sediment organic carbon, there is little evidence of 

interdependence betl'leen the two. 
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Table 29.--Mean number of individuals of each taxonomic group listed by sediment 
organic carbon content class, representing the entire Middle 
Atlantic Bight Region . 

Taxonomic· group Sediment ol~ganic carbon content (percent) 

PORI FER!, 
COELElnER!,TA 

Hydrozoa 
Anthozoa 

Alcyonacea 
Zoantharia 
Unidentified 

PLA TY liE LI'lI NTIIES 
Turbellaria 

NEI~[RTEA 

ASCHELI'IINTHES 
Nematoda 

ANNELIDA 
. POGONOPHORA 

SIPUNCULIDA 
ECflIURA 
PRIAPULI DA 
~IOLLUSCA 

Po lyp I acophora 
Gastropoda 
Bivalvia 
Scaphopoda 
Cephalopoda 
Unidentified 

ARTHROPODA 
Pycnogonida 
Arachni da 
Crustacea 

Os tracoda 
Cirripedia 
Copepoda 
Nebaliacea 
Cwnacea 
Tanaidacea 
Isopoda 
Amphipoda 
~Iysidacea 
Decapoda 

BRYOZOA' 
BRACH I OPOD,~ 
Eell I IWDE RI·IA TA 

Holothuroidea 
Echinoidea 
Ophiuroidea 
As teroi dea 

HEMICHOROr,TA 
CHORDATA 

Ascidiacea 
UNIDENTIFIED 

0.01-0.4 

0.65 
12.59 
8.09 
4.50 
0.19 
2.32 
1. 99 
0.89 
0.89 
4.43 
2.99 
2.99 

355.38 
0.01 
3. 75 
0.01 

362.00 
0,44 

27.40 
333.36 

0.79 
0.01 

823.82 
0.36 
0.07 

823.39 
0.26 

10.90 
0,03 
0.02 

19.54 
0.02 

14.36 
767.29 

2.56 
8.42 
8.98 
0.01 

53.02 
1. 62 

35. 79 
14.85 
0.74 
0,14 

18.64 
18,64 
5.34 

0.5-0.9 

0.17 
43.41 
22.99 
20.42 
1.15 
6.64 

12.63 
0.05 
0.05 
3.39 
2.11 
2.11 

204,20 
3.25 
5.58 
0.47 
0.02 

147.63 
0.35 

14.25 
129.13 

2.28 
1. 63 

308.14 
0.39 

3Q7.74 
0.29 

46,32 
0.05 
0.01 
3.12 
0.23 
4,70 

244.73 
1. 89 
6.40 
1. 45 

56.26 
3.36 
0.39 

51. 93 
0.58 
0.14 

11. 00 
1 I. 00 
8.99 

1.0-1.4 1.5-1.9 

0.12 
8.00 

8.00 
1. 20 
6.08 
0.72 
0.52 
0.52 
2.95 
1.50 
1. 50 

139.12 
14.50 
2.22 
0.20 
0.15 

485.02 
0.62 

18,22 
463.98 

2.20 

88.62 
0.28 

88.35 

0.12 

3.05 

0.40 
83.92 

0.85 
3.80 

80,82 
4,02 
0.12 

75.48 
1. 20 
0,25 
7.00 
7.00 
5.72 

7.56 
0.08 
7,48 
0.24 
5,28 
1.96 

10,36 
0,68 
0,68 

137.48 
2.68 
0,84 
0,08 

656,24 
0,24 

260,24 
394.60 

1.16 

123.64 

123,64 

0,44 

28.72 
86.00 
2.20 
6,28 

60,00 

2.72 
2,28 

0.36 
0.08 

0.44 
0.44 
4,32 

2.0-2.9 

0.22 
0.44 
0,44 

135.22 
3.33 
0.22 

909,33 
1.22 

52,22 
853.67 

2.22 

994.78 
3.11 

991. 67 

885,11. 

1.22 

10.11 
84.22 

11.00 

0.67 

0.67 

6.33 
6.33 
1.22 

3.0-4.9 

1.22 
10.78 

10,78 

10.78 

1.22 

36.56 

403.33 

112.11 
291. 22 

94.22 
5.33 

88.89 

12.11 
76.78 

49.67 

5.0+ 

32,00 

548.00 

730.00 

730.00 

537.00 

537.00 

140.00 
397.00 

397.00 
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Table 30.--Mean biomass of each taxonomic group listed by sediment organic 
('~. carbon content class, representing the entire Middle Atlantic 

Bight Region. 

Taxonomic group S~dimcnt organic carbon contcnt (percent) 

0.01-0.4 0.5-0.9 1.0-1,4 1.5-1.9 2.0-2.9 3.0-4.9 5.0+ 

91m2 91m2 91m 2 g/m2 91m2 91m2 91m2 

PORIFERA 0.056 0.007 0.002 0.012 0.110 
COELU!TERATA 2.175 5.252 4.687 3.050 0.620 

lIydrozoa 0.403 0.225 0.001 
Anthozoa 1.772 5.027 4.687 3.049 0.620 

Alcyonacea 0.026 0.186 0.347 0.148 
Zoantharia 1. 643 4.375 4.274 2.847 0.620 
Unidentified 0.103 0.466 0.066 0.054 

PLATYIIEL!-lINTHES 0.009 <0.001 0.003 
Tw'bellaria 0.009 <0.001 0.003 

NEI~ERTEA 0.674 0.531 0.239 1.081 0.010 0.012 
ASCHELlm;THES 0.004 0.006 0.006 0.006 0.004 

Nematoda 0.004 0.006 0.006 0.006 0.004 
ANNELIDA 12.449 15.851 11. 415 14.018 18.834 3.023 9.770 
POGONOPIIORA <0.001 0.022 0.094 0.009 0.007 
SIPUNCULIDA 0.469 1.116 0.132 2.486 0.004 
ECHlURf1 .0.005 0.883 0.471 0.695 
PRIAPULIDA 0.031 0.039 
MOLLUSCA 108. 172 39.215 509.982 45.543 1164.252 151. 494 540.870 

Polyplacophora 0.225 0.012 0.022 0.004 0.004 

(J Gastropoda 2.987 3.599 0.390 6.410 I!. 398 0.052 
Bivalvia 104.948 35.532 509.534 39.113 1152.831 151.442 540.870 
Scaphopoda 0.012 0.050 0.036 0.016 0.019 
Cephalopoda <0.001 0.022 
Unidentified 

ARTHROPODA 10.299 8.568 0.567 1.550 26.347 0.452 2.250 
Pycllogontda 0.002 0.002 0.006 0.031 0.027 
Arachnida <0.001 
Crustacea 10.296 8.566 0.561 1.550 26.316 0.435 2.250 

Ostracoda 0.002 0.003 
Cirripedi"a 3.912 5.076 20.679 
Copepoda <0.001 <0.001 0.001 
Nebaliacea <0.001 <0.001 
Cumacea 0.073 0.022 0.012 0.004 0.012 
Tanaidacea <0.001 0.002 
lsopoda ' 0.393 0.099 0.004 0.074 0.076 0.109 1.500 
Amphipoda 4.589 2.212 0.518 0.320 0.258 0.326 0.750 
flysidJcea 0.015 0.014 0.004 
Decapoda 1.312 1.137 0.026 1.148 5.291 

BRYOZOA 0.219 0.020 0.071 2.080 
BRACH !OPOOA <0.001 
ECllliiODERI·IATA 25.393 14.647 21.929 0.200 0.306 

Hol othtll'O; dea 2.656 9.097 8.532 0.091 
Echinoidea 21.102 1.805 0.825 
Ophiuroidea 0.909 3.083 6.224 0.107 0.306 
Asteroidea I. 726 0.562 6.348 0.002 

HEfIlCIlOROATA 0.034 0.024 0.039 
CHORDATA 3.212 8.139 1.000 0.009 0.479 

I\scid;(lcea 3.212 8.139 1.000 0.009 0.479 
UNIDENTIFIED 0.255 1. 920 0.376 0.125 1.062 0.229 1.830 
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Figure l08.--Density and biomass in relation to sediment organic 
carbon in the entire Middle Atlantic Bight Region for: 
Porifera, Hydrozoa, Alcyonaria, Zoantharia, Platyhel
minthes, and Nelliertea. 
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.Figure l09.--Density and biomass in relation to sediment organic 
carbon in the entire f1iddle Atlantic Bight Region for: 
Nematoda, Annelida, Pogonophora, Sipuncula, Echiura, 
and Priapulida. . 
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Figure 1l0.--Density and biomass in relation to sediment organic 
carbon in the entire Middle Atlantic Bight Region for: 
Polyplacophora, Gastropoda, Bivalvia, Scaphopoda, 
Cephalopoda, and Pycnogonida. 
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Figure 111.--Density and biomass in relation to sediment organic 
carbon in the entire Middle Atlantic Bight Region for: 
Ostracoda, Cirripedia, Copepoda, Nebaliacea, Cumacea, 
and Tanaidacea. 
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Figure 112.--Density and biomass in relation to sediment organic 
carbon in the entire Middle Atlantic Bight Region for: 
Isopoda, Amphi poda, tlys i dacea, Oecapoda, Bryozoa, and 
Brachiopoda. 

:;, 
a 
f
f
a 
m 

lL 
a 

a: 
w 
f
w 
:;, 

0: 
W 
a. 

z 

Co 
I 

'" 
W 

'" 
f
W 

'" 



-308-

{' 

HOLOTHURO:DEA ASTEROIDEA 
5 .. '-. 2.0 - .. -6 

• __ No. e 5 
4 

/~ 
A_ Wgt 1.5 

:2 6 4 

0 fJ\ :2 
f-
f- 1.0 3 0 

f-
0 • 4 
ro 2 

f-

• 0 

f ',.4 2 
lL 

<D 

0 
0.5 .. 

2 '\.. lL 
0 

'" W r I I I '" f- 0 0 0 0 W 
W f-

:2 ECHINOIDEA HEMIC;ORDATA w 

35 .. 0.25 0.05 :2 
w 

'" 
20 w 

<J: 30 J .. '" :0 0.20 - 0.04 <J: 

0 

~/ 
:0 

Ul 25 - 15 0 

0.15 0.03 
Ul 

'" 
20 '" w 10 

w 
Q. 15 0.10 0.02 Q. 

~ .. Ul 10 
Ul 

Z - 5 :2 
w 0.05 0.01 

<J: 

:2 5 '" 
u I t 

I. ....... 
t , '" a a 0 0 

W Z 
Q. 
Ul 80 OPHIUROIDEA ASCIDIACEA .. 6 20 .. e f-

lL 
I 

0 '" 
60 

5 w 

'" 
15 6 3: 

w 4 
ro f-

w 
:2 40 
:0 

.. 3 10 4 3: 

z f .. 
2 • • 20 5 ! 

2 

0 --... 0 a 0 

0.01 I 10 I 20 I 50 I 001 I 10 I 2,0 I 5.0 I 

05 15 3,0 10.0 0.5 15 3.0 10,0 

PERCENT ORGANIC CARBON 

Figure 113.--Density and biomass in relation to sediment organic 

f' 
ca rbon in the entire Middle Atlantic Bight Region for: 
Holothuroidea, Echinoidea, Ophiuroidea, Asteroidea, 
Hemichordata, and Ascidiacea. 



( 

-309-

In the following section we have examined the same parameters from a 

much smaller geographic area. 

Southern New England 

The analysis in this section is based on the density and biomass of 

each major taxonomic group in the seven classes of sediment organic carbon 

from the Southern New England subarea. Density values are listed in 

table 31, and biomass values are listed in table 32. The range of values 

and their fluctuations resemble those described above (table 29 and 30) for 

the entire ~liddle Atlantic Bight Region. In terms of density, one group 

(Copepoda) was directly correlated \~ith quantity of organic cal'bon, and 

two groups (Sipundulida and Amphipoda) showed inverse relations with carbon 

content. In the vast majority of taxonomic groups, however, the quantity 

of animals varied in irregular patterns in relation to carbon content. 

The wide fluctuations and inconsistencies between similar groups indicate 

that in this subarea there is no general correlation between higher groups 

of macrobenthic animals and the ~uantity of organic carbon in the bottom 

sediments. Similar fluctuations and inconsistencies were apparent in the 

analyses of data from both the Ne\" York Bight and the Chesapeake Bight. 
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Table 31.--~lean number of individuals of each taxonomic group listed by 
sediment organic carbon content class, representing the 
Southern New England subarea. 

Taxonomic group 

. PORIFERA 
COELENTERATA 

Hydrozoa 
Anthozoa 

Alcyonacea 
Zoanthari a 
Unidentified 

PLATYIIELI',I NTHES 
Turbellaria 

NEflERTEA 
ASCIIElI1I NTHES 

Nematoda 
ANNELl DA 
POGONOPHORA 
SI PUN CUll DA 
ECHIURA 
PRIAPULIDA 
flOLLUSCi, 

Polyp 1 acophora 
Gastropoda 
Bivalvia 
Scaphopoda 
Cephalopoda 
Unidentified 

ARTHROPODA 
Pycnogonida 
Arachnida 
Crustacea 

05 tracoda 
Cirripedia 
Copepoda 
Nebaliacea 
Cumacea 
Tanaidacea 
Isopoda 
Amphipoda 
flys i dacea 
Decapoda 

BRYOZOA 
BRACHIOPODA 
ECHlNODER:·IATA 

fioJothuroidea 
Echinoidea 
Ophiuroidea 
Asteroidea 

HEMICIIORDATA 
CHORDATA 

Ascidiacea 
UNIDENTIFIED 

0.01-0.4 

1.13 
24.02 
17.11 
6.92 
0.36 
5.54 
1. 02 
2.61 
2.61 
6.04 
9.17 
9.17 

375.12 
0.06 

10.64 

160.92 
1. 59 

53.10 
105.74 

0.44 
0.05 

1908.70 

1908.70 
0.37 

40.48 
0.06 

36.57 
0.09 

13.91 
1804.69 

0.80 
11. 73 
15.90 

68.91 
4.26 

14.64 
48.57 
1. 44 
0.28 

55.87 
55.87 
3.77 

Sediment or~Janic carbon content (percent) 

0.5-0.9 

0.07 
48.58 
19.58 
29.00 

1.11 
4.20 

23.70 
0.09 
0.09 
4.38 
1.90 
1. 96 

264.82 
3.05 
9.58 
0.18 
0.04 

87.40 
0.31 

17.31 
65.11 
1.42 
3.25 

381. 66 
0.78 .. 

380.87 
0.47 
0.38 
0.11 

3.82 
0.24 
2.76 

368.36 
2.18 
2.55 
0.16 

79.20 
4.29 
0.56 

73.33 
1.02 
0.27 
5.93 
5.93 

15.45 

1.0-1.4 1.5-1.9 2.0-2.9 

0.36 
16.43 22.00 

16.43 22.00 
1.00 

14.93 22.00 
O.SO 

6.00 
3.71 
3.71 

219.79 345.25 
3.71 
2.36 
0.43 
0.29 

200.93 1078.25 
0.71 

21. 48 217-.00 
178.64 861.25 

0.14 

195.28 217.25 

195.2~ 217.25 

0.36 

8.00 2.75 

0.86 6.25 
185.35 182.00 

13.75 
0.71 12.50 

375.00 

225.50 13.75 
11.07 13.75 
0.36 

213.07 
1. 00 
0.71 

17.43 
17.43 
8.57 0.50 

131. 00 

5094.00 

33.00 
5061. 00 

11.00 

11.00 

11. 00 

3.0-4.9 5.0 f 
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Tab 1 e 32. --~lean biomass of each taxonomic group listed by sediment organic 

( 
carbon content class, representing the Southern New England 
subarea. 

Taxonomic group Sediment org,nic carbon content (percent) 

0.01-0.4 0.5-0.9 1.0-1.4 1.5-1.9 2.0~2.9 3.0-4.9 5.0+ 

9/m' !lIm' 9/m' 9/m' 9/m' ~ 91m2 

PORI FERA 0.090 <0.001 0.007 
COELEHTERATA 2.962 8.334 2.994 3.458 

Hydrozoa I. 030 0.348 
Anthozoa I. 932 7.986 2.994 3.458 

Alcyonacea 0.063 0.200 0.704 
Zoantharia I. 774 7.102 2.185 3.458 
Unidentified 0.095 0.684 0.105 

PLATYHELr.:JIHHES 0.014 <0.001 
Turbo 11 aria 0.014 <0.001 

NENERTEA 0.956 0.599 0.378 
ASCIIELi11 NTHES 0.008 0.005 0.014 

Nematoda 0.008 0.005 0.014 
ANNELIDA 18.383 14.718 9.650 45.445 37.440 
POGOilOPHORA <0.001 0.027 0.014 
SI PUNCULI DA 1.139 2.032 0.196 
ECHlURA 0.079 0.366 
PRIAPULlOA 0.062 0.038 
MOLLUSCA 241.154 26.045 4.883 44.446 180.130 

Polyplacophora 0.843 0.004 0.051 
Gastropoda 6.246 1.073 0.043 5.888 1.960 

('\ Bivalvia 234.057 24.776 4.785 38.558 178.170 
Scaphopoda 0.008 0.017 0.004 
Cephalopoda <0.001 0.175 
Unidentified 

ARTHROPODA 26.777 2.723 1.415 8.501 0.110 
Pycnogon i da 0.004 
Arachnida 
Crustacea 26.777 2.719 1.415 8.501 0.110 

Ostracoda 0.002 0.005 
Cirripedia 14.674 0.008 
Copepoda <0.001 <0;001 0.004 
Nebal iacea 
Cumacea 0.124 0.027 0.028 0.028 
Tanaidacea <0.001 0.002 
Isopoda 0.248 0.122 0.010 0.062 
Amphipoda 10.344 2.368 1. 369 1.278 0.110 
Mysidacea 0.002 0.024 0.008 
Decapoda 1.382 0.162 0.004 7.125 

8RYOZOA 0.434 0.001 13.000 
8RACHl apODA 
Ecm NODER1'IATA 23.653 19.749 43.389 0.548 

Holothuroidea 8.467 13.620 22.195 0.548 
Echinoidea 10.847 1.167 2.356 
Ophiuroidea 2.830 4.918 15.930 
Asteroidea 1.509 0.044 2.908 

fIEf'II CHORDATA 0.055 0.048 0.111 
CHOROATA 9.428 4.599 1.461 

Ascidiacea 9.428 4.599 1.461 
UNIDENTIFIED 0.544 0.280 0.156 0.538 


