
MACROBENTHIC INVERTEBRATE FAUNA 

OF THE 

11IDDLE ATLAr-iTIC BIGHT REGION: 

PART I I. FAUIJAL C0I1POSITIOl1 AND QUANTITATIVE DISTRIBUTION 

by 

Roland L. Higley and Roger B. Thel'oux 

U.S. Department of Commel'ce 

National Oceanic and Atmospheric Administration 

National Marine Fisheries Service 

Northeast Fisheries Center 

Hands Hole, Massachusetts 

September 30, 1976 



-1-

TAGLE OF CONTENTS 

~ 

LIST OF TABLES 4 

LIST OF FIGURES 12 

AGSTRACT 29 

INTRODUCTION 31 

Reconnaissance Survey 31 

Middle Atlantic Bight Region 32 

Previous Studies 33 

r'1ATERIALS MID r'1ETHODS 41 

Macrofauna Samp.l es 41 

Benthos Sampling Gear 44 

Sample Processing 413 

Data Reduction 50 

Bathymetry 51 

Temperature 51 

Geolog'ical Samples 52 

FAUNAL CO!'iPOSITION 53 

Entire Middle Atlantic Bight Region 53 

Subarea Differences in Composition 71 

GEOGRAPHIC DISTRIBUTION 77 

Total Macrobenthic Fauna -- All Taxonomic Groups Combined 78 

t·1ajor Taxonomic Components 81 

Selected Genera and Species 161 



-2-

" Page 

BATHYioiETRIC DISTRIBUlIOii 172 

Total Hacl'obenth-ic Fauna 1\11 Taxonomic Groups Combined 172 

Entire Hiddle Atlantic Bight Region 172 

Subareas 179 

Soutllern New England 179 

New York Bight 180 

Chesapeake Bight 182 

Taxonomi c Groups 183 

Entire Hiddle Atlantic Bight Region 183 

Subarea Differences in Oistl'ibution of Taxonomic Groups 202 

RELATION WITH BOTTOM SEDIMENTS 220 

Distr-ibution of Sediment Types 220 

Total ioiacrobenthic Fauna All Taxonomic Groups Combined 

Entire r~-iddle Mlanbc Bight Region 

Subareas 

Southern New England 

NevI York Bight 

Chesapeake Bight 

Taxonomic Groups 

Entire Hiddle Atlantic Bight Region 

Subal'eas 

Southern New England 

New York Bight 

Chesapedke Bight 

229 

229 

229 

229 

234 

236 

236 

236 

255 

255 

267 

2[\0 



-3-

RELATION WITH SEDI~ENT ORGANIC CARBON 

Distribution of Sediment Ol'ganic Carbon 

Total Hacrobenthic rauna - .. All Taxonomic Groups Combined 

Taxonomi c Grou ps 

Entire Hiddle Atlantic Bight Region 

Southern New England 

RELATION ['IITH RANGE IN BOTTor~ HATER TEf·iPERP,TURE 

Total Hacrobenthic Fauna -- All Taxonomic Groups Combined 

Entire Middle Atlantic Bight Region 

Subareas 

Southern New England 

NeVI York Bight 

Pa~ 

294 

295 

295 

300 

300 

309 

312 

314 

314 

314 

314 

318 

Chesapeake Bight 319 

Taxonomic Groups 320 

Entire Middle Atlantic Bigllt Region 320 

Subarea Differences in Distribution of Taxonomic Groups 339 

DOHINANT FAUNAL CO)lPONENTS 371 

Bays and Sounds 372 

Continental Shelf 372 

Continental Slope 375 

Continental Rise 376 

ACKNOHLEDGt·1ENTS 377 

LITERATURE CITED 379 

APPENDIX 391 



(--

Table 

1. 

2. 

3. 

4. 

5. 

6. 

-4-

LIST OF TABLES 

Research vessels, cruise identification and dates, and 

number of stations sampled. 

Areas, in square kilometers, of several bathymetric zones 

within each subarea and for the entire Middle Atlantic 

Bight Region. 

Quantitative taxonomic composition of the macrobenthic 

invertebrate fauna, in terms of both number of individuals 

and biomass, representing the entire Middle Atlantic Bight 

Region. 

List of invertebrate species contained in quantitative samples 

taken within the Middle Atlantic Bight Region. 

Quantitative taxonomic composition of the macrobenthic inverte-

brate fauna, in terms of both number of individuals and biomass, 

representing the Southern New England subarea. 

Quantitati ve taxonomic compos ition of the macrobenthi c inverte-

brate fauna, in terms of both number of individuals and biomass, 

representing the New York Bight subarea. 

43 

45 

54 

57 

73 

74 



c 
Table 

7. 

8. 

9. 

10. 

11. 

12. 

-5-

TABLES (continued) 

Quantitative taxonomic composition of the macrobenthic 

invertebrate fauna; in terms of both number of individuals 

and biomass, representing the Chesapeake Bight subarea. 

Mean number of individuals and biomass of the macrobenthic 

invertebrate fauna in relation to Vlater depth. Values are 

listed separately for each subarea and for the entire Middle 

Atlantic Bight Region. 

Change and rate of change in density of invertebrates in 

relation to Vlater depth. 

Change and rate of change in biomass of invertebrates in 

re 1 a ti 0 n to \'ia ter depth. 

Mean number of individuals listed by major taxonomic groups 

for each bathymetric class, representing the entire Middle 

Atlantic Bight Region. 

Mean biomass listed by major taxonomic g)'OUPS for each bathy­

metric class, representing the entire Middle Atlantic Bight 

Region. 

75 

176 

177 

178 

184 

1B5 



c 
Table 

13. 

14. 

15. 

16. 

17. 

18. 

-6-

TABLES (continued) 

Mean number of individuals listed by major taxonomic groups 

for each bathymetl'ic class, representing the Southern New 

England subarea. 

Mean biomass listed by major taxonomic groups for each bathy­

metric class, representing the Southern New England subarea. 

Mean number of individuals listed by major taxonomic groups 

for each bathymetric class, representing the New York Bight 

subarea. 

Mean biomass listed by majol' taxonomic groups for each bathy­

metric class, representing the New York Bight subarea. 

Mean number of individuals 1 isted by major taxonomic groups 

for each bathymetric class, representing the Chesapeake Bight 

subarea. 

Mean biomass 1 isted by major taxonomic groups for each bathy­

metric class, representing the Chesapeake Bight subarea. 

204 

205 

206 

207 

210 

211 



Table 

19. 

20. 

21. 

22. 

23. 

24. 

( 

-7-

TABLES (continued) 

Mean number of individuals and biomass of the macrobenthic 

invertebrate fauna in relation to bottom sediments. Values 

are listed separately for each subarea and for the entire 

Middle Atlantic Bight Region. 

Mean numbe)' of individuals listed by taxonomic groups in each 

bottom sediment type for the entire Middle Atlantic Bight 

Region. 

r-lean biomass of each taxonomic group listed by bottom sediment 

type for the entire 1'liddle Atlantic Bight Region. 

Mean number of individuals listed by taxonomic g)'OUP in each 

i;Jottom sediment type for the Southern Nel-! England suba)'ea. 

Mean biomass of each taxonomic g)'OUP listed by bottom sediment 

type for the Southern Ne\1 Engl and subarea. 

~lean number of i ndi vi dua 1 s 1 i sted by taxonomi c group in each 

bottom sediment type for the New York Bight subarea. 

230 

237 

238 

256 

257 

268 



Table 

25. 

26. 

27. 

28. 

29. 

30. 

-8-

TABLES (continued) 

r1ean biomass of each taxonomic group 1 isted by bottom 

sediment type for the Nel'! York Bi gilt subarea. 

Mean number of individuals listed by taxonomic group in each 

bottom sediment type for the Chesapeake Bight subarea. 

~1ean biomass of each taxonomic group listed by bottom sedi­

ment type in the Chesapeake Bight subarea. 

Mean number of individuals and biomass of the macrobenthic 

invertebrate fauna in relation to percent organic carbon in 

bottom sediments. Values are listed separately for each 

subarea and for the entire Middle Atlantic Bight Region. 

Mean number of individuals of each taxonomic group listed by 

sediment organic carbon content class, representing the 

entire Middle Atlantic Bight Region. 

Mean biomass of each taxonomic group listed by sediment 

organic carbon content class, representing the entire 

Middle Atlantic Bight Region. 

269 

281 

282 

297 

301 

302 



c 
Table 

31. 

32. 

33. 

34. 

35. 

36. 

-9-

TABLES (continued) 

Mean number of individuals of each taxonomic group listed 

by sediment organic carbon content class, representing 

the Southern New England subarea. 

Mean biomass of each taxonomic group 1 isted by sediment 

organic carbon content class, representing the Southern 

New England subarea. 

~lean number of individuals and biomass of the macrobenthic 

invertebrate fauna, all taxonomic groups combined, in 

relation to range in bottom water temperature. Values are 

listed separately for each subarea and for the entire 

Middle Atlantic Bight Region. 

Mean number of individuals of each taxonomic group listed 

by temperature range class, representing the entire t~iddle 

Atlantic Bight Region. 

Mean biomass of each taxonomic group listed by temperature 

range class, representing the entire Middle Atlantic Bight 

Region. 

Mean number of individuals of each taxonomic group listed 

by temperature range class, representing the Southern New 

England subarea. 

310 

311 

315 

321 

322 

340 



Tabl e 

37. 

38. 

39. 

('l .. 

40. 

41. 

A-I. 

A-2. 

-10-

TABLES (continued) 

Mean numbel' of individuals of each taxonomic group listed 

by temperature range class, repl'esenting the New York Bight 

subarea. 

Mean number of individuals of each taxonomic group listed 

by temperature range class, representing the Chesapeake 

Bight subarea. 

Mean biomass of each taxonomic group listed by temperature 

range class, representing the Southern New England subarea. 

Mean biomass of each taxonomi c group 1 i sted by tempera tUI'e 

range class, representing the New York Bight subarea. 

~1ean biomass of each taxonomic group listed by temperature 

range class, representing the Chesapeake Bight subarea. 

APPENDIX 

Number of samples within each depth range class in each 

subarea and for the entire Middle Atlantic Bight Region. 

Number of samples for each bottom sediment type in each 

subarea and for the entire Middle Atlantic Bight Region. 

341 

342 

343 

344 

345 

392 

393 



c 
Table 

A-3. 

A-4. 

(' 

-11-

TABLES (continued) 

Number of samples for each class of sediment organic carbon 

in each subarea and for the entire Middle Atlantic Bight 

Region. 

Number of samples within each temperature range class in 

each subarea and for the entire Middle Atlantic Bight 

Region. 

394 

395 



( 
..... ;, .. 

\ 
"-.. ' 

-12-

LIST OF FIGURES 

Figure 

1 Chart of the Middle Atlantic Bight Region showing the location 

of geographical features and the three subarea divisions: 

Southern New England, New York Bight, and Chesapeake Bight. 

2 Chart of station locations where quantitative samples of 

macrobenthic invertebrates were obtained. 

3 Side view of the Smith-~1clntyre spring-loaded bottom sampler 

4 

in the closed position. Lead weights on each side are set 

vertically to impede rotation of the sampler during descent 

and ascent. 

Bottom vi e,1 of Campbell grab sampler. Camera is i nsta 11 ed 

in right-hand bucket and strobe light is in the left-hand 

bucket. Width of the buckets (vertical dimension in photo­

graph) is 57 cm. 

5 Pie chart illustrating the taxonomic composition of the total 

macrobenthic fauna in the entire Middle Atlantic Bight Region: 

upper cilart--percentage number of individuals; lower chart--

percentage biomass. 

6 Pie Chal"t illustrating the taxonomic composition of the total 

macrobenthic fauna for each subarea in the Middle Atlantic 

Bight Region. Numbers of individuals are shown on the left-

hand side, and biomasses are shown on the right-hand side. 

The area of each circle is proportional to the mean density or 

mean biomass. 

34 

42 

46 

47 

55 

76 



-13-

FIGURES (continued) 

Fi gure 

7 Geographic distribution of the density of all taxonomic groups 

combined, expressed as number of individuals per square meter 

of bottom. 79 

8 Geographic distribution of the biomass of all taxonomic groups 

combined, expressed as damp weight per square meter of bottom. 80 

9 Geographic distribution of the density of Porifera, expressed 

as number of individuals per square meter of bottom. 

10 Geographic distribution of the biomass of Porifera, expressed 

as damp weight per square meter of bottom. 

11 Geographic distribution of the density of Coelenterata, 

82 

83 

expressed as number of individuals per square meter of bottom. 85 

12 Geographic distribution of the biomass of Coelenterata, 

expressed as damp weight per square meter of bottom. 

13 Geographic distribution of the density of Hydrozoa, expressed 

as number of individuals per square meter of bottom. 

14 Geographic distribution of the biomass of Hydrozoa, expressed 

as damp 11eight per square meter of bottom. 

15 Geographic distribution of the density of Alcyonaria, expressed 

as number of individuals per square meter of bottom. 

86 

87 

88 

89 



Figure 

-14-

FIGURES (continued) 

16 Geographic distribution of the biomass of Alcyonaria, expressed 

as damp weight per square meter of bottom. 

17 Geographic distribution of the density of Zoantharia, expressed 

as number of individuals per square meter of bottom. 

18 Geographic distribution of the biomass of Zoantharia, expressed 

as damp \'Ieight per square meter of bottom. 

19 Geographic distl'ibution of the density of Platyhelminthes, 

90 

92 

93 

expressed as number of individuals per square meter of bottom. 94 

20 Geographic distribution of the biomass of Platyhelminthes, 

expressed as damp weight per square meter of bottom. 

21 Geographic distribution of the density of Nemertea, expressed 

as number of individuals per square meter of bottom. 

22 Geographic distribution of the biomass of Nemertea, expressed 

as damp weight per square meter of bottom. 

23 Geographic distribution of the density of Nematoda, expressed 

as number of individuals per squBt'e meter of bottom. 

24 Geographic distribution of the biomass of Nematoda, expressed 

as damp weight per square meter of bottom. 

<15 Geographic distribution of the density of Annelida, expressed 

as numbef of individuals per square m~ter of" bottom. 

95 

96 

97 

99 

100 

101 



-15-

FIGURES (continued) 

Figure 

26 Geographic distribution of the biomass of Annelida, expressed 

as damp weight per square meter of bottom. 

27 Geographi c di stri buti on of the density of Pogonophora, expressed 

as number of individuals per square meter of bottom. 

28 Geographic distribution of the biomass of Pogonophora, expressed 

as damp weight per square meter of bottom. 

29 Geographic distribution of the density of Sipuncula, expressed 

as number of individuals per square meter of bottom. 

30 Geographic distribution of the biomass of Sipuncula, expressed 

as damp weight per square meter of bottom. 

31 Geographic distribution of the density of Echiura and Priapulida, 

102 

104 

105 

106 

107 

expressed as number of individuals per square meter of bottom. 109 

32 Geographic distribution of the biomass of Echiura and Priapulida, 

expressed as damp weight per square meter of bottom. 

33 Geographic distribution of the density of ~1011usca, expressed 

as number of individuals per square meter of bottom. 

34 Geographic distribution of the biomass of Mollusca, expressed 

as damp weight per square meter of bottom. 

35 Geographic distribution of the density of Cephalopoda and 

Polyplacophora, expressed as number of individuals per square 

meter of bottom. 

110 

111 

112 

114 





( 

("" 

( 

Figure 

-17-

FIGURES (continued) 

45 Geographic distribution of the density of Arachnida, Copepoda, 

Nebaliacea, Ostracoda, and Pycnogonida, expressed as number of 

individuals per square meter of bottom. 

46 Geographic distribution of the density of Cirripedia, expressed 

as number of individuals per square meter of bottom. 

47 Geographic distribution of the biomass of Cirri pedia, expressed 

as damp weight per square meter of bottom. 

48 Geographic distribution of the density of Cumacea, expressed 

as number of individuals per square meter of bottom. 

49 Geographic distribution of the biomass of Cumacea, expressed 

as damp weight per square meter of bottom. 

50 Geographic distribution of the density of Tanaidacea, expressed 

as number of individuals per square meter of bottom. 

51 Geographic distribution of the biomass of Tanaidacea, expressed 

as damp weight per square meter of bottom. 

52 Geographic distribution of the density of Isopoda, expressed as 

number of individuals per square meter of bottom. 

53 Geographic distribution of the biomass of Isopoda, expressed as 

damp weight per square meter of bottom. 

126 

127 

128 

129 

130 

132 

133 

134 

. 135 



-18-

FIGURES (continued) 
Figure 

54 Geographic distribution of the density of Amphipoda, expressed 

as number of individuals per square meter of bottom. 

55 Geographic distribution of the biomass of Amphipoda, expressed 

as damp \veight per square meter of bottom. 

56 Geographic distribution of the density of l1ysidacea, expressed 

as number of individuals per square meter of bottom. 

57 Geographic distribution of the biomass of l1ysidacea, expressed 

as damp weight per square meter of bottom. 

58 Geographic distribution of the density of Decapoda, expressed 

as number of individuals per square meter of bottom. 

59 Geographic distribution of the biomass of Decapoda, expressed 

as damp weight per square meter of bottom. 

60 Geographic distribution of the density of Bryozoa and Brachiopoda, 

136 

137 

139 

140 

141 

142 

expressed as number of individuals per square meter of bottom. 144 

61 Geographic distribution of the biomass of Bryozoa and Brachiopoda, 

expressed as damp weight per square meter of bottom. 

62 Geographic distribution of the density of Echinodermata, expressed 

as number of individuals per square meter of bottom. 

63 Geographic distribution of the biomass of Echinodermata, expressed 

as damp weight per square meter of bottom. 

145 

146 

147 



-19-

FIGURES (cont"irlUed) 

( Figure Page 

64 Geographic distribution of the density of Holothuroidea, expressed 

as number of individuals per square meter of bottom. 148 

65 Geographic distribution of the biomass of Holothuroidea, expressed 

as damp weight per square meter of bottom. 149 

66 Geographic distribution of the density of Ech i noi dea, expressed 

as number of individuals per square meter of bottom. 151 

67 Geographic distribution of the biomass of Echinoidea, expressed 

as damp weight per square meter of bottom. 152 

68 Geographi c di stri buti on of the density of Ophi uroi dea, expressed 

A as number of individuals per square meter of bottom. 153 

69 Geographic distribution of the biomass of Ophiuroidea, expressed 

as damp weight per square meter of bottom. 154 

70 Geographic distribution of the density of Asteroidea, expressed 

as number of individuals per square meter of bottom. 157 

71 Geographic distribution of the biomass of Asteroidea, expressed 

as damp weight per square meter of bottom. 158 

72 Geographic distribution of the density of Ascidiacea and 

Hemichordata, expressed as number of individuals per square 

meter of bottom. 159 



-20-

FIGURES (continued) 

Figure 

73 Geographic distribution of the biomass of Ascidacea and 

Hemichordata, expressed as damp weight per square meter of 

bottom. 

74 Geographic distribution of three selected species of Annelida 

and of one Pogonophora (lower right). 

75 Geographic distribution of selected bivalves, phylum Mollusca. 

76 Geographic distribution of selected bivalves (top) and 

gastropods (bottom), phylum Mollusca. 

77 Geographic distribution of selected amphipods, phylum Arthropoda. 

78 Geographic distribution of a selected isopod (upper left) and 

decapods, phyl um Arthl'opoda. 

79 Geographic distribution of selected echinoids (top), asteroids 

160 

162 

164 

166 

167 

170 

(IO\~er left), and ophiuroids (lower right), phylum Echinodermata. 171 

80 Relation betvieen number of individuals and water depth. 

Va 1 ues represent all taxonomi c groups combi ned for each 

subarea and for the entire Middle Atlantic Bight Region. 173 

81 Relation between biomass (wet weight) and water depth. 

Values represent all taxonomic groups combined for each 

subarea and for the entire Middle Atlantic Bight Region. 174 



Figure 

82 

-21-

FIGURES (continued) 

Density and biomass in relation to water depth in the entire 

~jiddle Atlantic Bight Region for: Porifera, Hydrozoa, 

Alcyonaria, Zoantharia, Platyhelminthes, and NemerteiJ.'. 

83 Density and biomass in relation to water depth in the entire 

~jiddle Atlantic Bight Region for: Nematoda, Annelida, 

Pogonophora, Sipuncula, Echiura, and Priapulida. 

84 

85 

Density and biomass in relation to water depth in the entire 

Middle Atlantic Bight Region for: Polyplacophora, Gastropoda, 

Bivalvia, Scaphopoda, Cephalopoda, and Pycnogonida. 

Density and biomass in relation to water depth in the entire 

Middle Atlantic Bight Region for: Ostracoda, Cirripedia, 

Copepoda, Nebaliacea, Cumacea, and Tanaidacea. 

86 Density and biomass in relation to water depth in the entire 

Middle Atlantic Bight Region for: Isopoda, Amphipoda, 

r·jys i dacea, Decapoc!a, Bryozoa, and B rachi opoda. 

87 Density and biomass in relation to \Vater depth in the entire 

Middle Atlantic Bight Region for: Holothuroidea, Echinoidea, 

Ophiuroidea, Asteroidea, Hemichordata, and Ascidiacea. 

88 Geographic distribution of bottom sediment types in the Middle 

Atlantic Bight Region. 

187 

190 

193 

196 

198 

201 

222 



( -' , 
.; 

( .. , 
, 

-22-

FIGURES (continued) 

Figure 

89 Gravel bottom at a depth of 23 m in the Nantucket Shoals 

region, south of Cape Cod, Massachusetts. The most con~on 

gravels range in diameter from 5 to 15 cm. Camera tripping­

weight is visible in the upper right-hand corner. Photo­

graph \{as taken at Stc,tion 1103, located at 41 0 11' N. lat., 

69040' H. long. Scale bar is 10 em. 223 

gO Sand bottom with a small proportion of shell, located on the 

continental shelf northeast of Cape Charles, Virginia, at a 

depth of 48 m. Shell remains are mainly bivalve mollusks 

with a small proportion of echinoid tests and spines. Photo­

graph was taken at Station 1421, located at 37°30' N. lat., 

740 44' l~. long. Scale bar is 10 em. 224 

91 Silty sand bottom at a depth of 406 m on the continental 

slope east of New Jersey. In the upper left is a sodastraw 

worm tube (HYi:llinoeciil tubicola); in the lower left is the 

camera tripping-wei gilt; ilnd the tips of brittlestar arms and 

numerous aninJal tracks are evident in other sections. Photo­

graph was taken at Station 1335, located at 39010' N. lat., 

720 30' H. long. Scale bar is 10 em. 225 

92 Sand bottom inhabited by a dense assemblage of sand dollars 

(Echinarachnius parma) at a depth of 48 m near mid-shelf east 

of Delaware. Size of the sand dollars is 2 to 3 cm in diame-

ter. Photograph was taken at Station 1418, located at 

37°59' N. lat., 74°29' W. long. Scale bar is 10 em. 226 



'-

-23-

FIGURES (continued) 

Figure 

93 Sand-shell bottom at a depth of 69 m near the outer 

conti nenta 1 she lf northeas t of Cape t'Jay, NeVI Jersey. 

The starfish is Astropecten; the shell remains are 

Placopecten, Arctica, and Astarte. Photograph Vias taken 

at Station 1360, located at 38040' N. lat., 73030' W. long. 

Scale bar is 10 cm. 

94 Silty sand bottom at a depth of 178 m on the outer conti-

nental shelf near Hudson Canyon, southeast of New York City. 

Dominant animals are sea anemones (Zoantharia). Bivalve 

shells and polychaete tubes are moderately common. Photo­

graph was taken at Station 1324, located at 390 20' N. lat., 

720 18' W. long. Scale bar is 10 cm. 

95 Relation betlveen number of individuals and bottom sediment 

types. Values represent all taxonomic groups combined for 

the entire Middle Atlantic Bight Region. 

96 Relation behleen biomass and bottom sediment types. Values 

represent all taxonomic groups combined for the entire 

Middle Atlantic Bight Region. 

97 Relation between number of individuals and bottom sediment 

types. Va 1 ues represent all taxonomi c groupscombi ned for 

each subarea. 

227 

228 

231 

232 

233 



-24-

FIGURES (continued) 

Figure 

98 Relation between biomass (~Iet weight) and bottom sediment 

types. Values represent all taxonomic groups combined for 

each subarea. 

99 Density (sol id bar) and biomass (striped bar) in relation 

to bottom sediments in the entire 1'1iddle Atlantic Bight 

Region for: Porifera, Hydrozoa, Alcyonaria, Zoantharia, 

Platyhelminthes, and Nemertea. 

100 Density (solid bar) and biomass (striped bar) in relation 

to bottom sediments in the entire Middle Atlantic Bight 

Region for: Nematoda, Annelida, Pogonophora, Sipuncula, 

[chiura, and Priapulida. 

101 Density (solid bar) and biomass (striped bar) in relation 

to bottom sediments in the entire Middle Atlantic Bight 

Region for: Polyplacophora, Gastropoda, Bivalvia, 

Scaphopoda, Cephalopoda, and pycnogonida. 

102 Density (solid bar) and biomass (striped bar) in relation 

to bottom sediments in the entire Middle Atlantic Bight 

Region for: Ostracoda, Cirripedia, Copepoda, Nebaliacea, 

Cumacea, and Tanaidacea. 

103 Density (solid bar) and biomass (striped bar) in relation 

to bottom sediments in the entire Middle Atlantic Bight 

Region fOI': Isopoda, I\mphipoda, l>Iysidacea
1 

Decapoda, 

Bryozoa, and Brachi opoda. 

235 

241 

245 

247 

248 

251 



-25-

FIGURES (continued) 

Figure 

104 Density (solid bar) and biomass (striped bar) in relation to 

bottom sediments in the entire Middle Atlantic Bight Region 

for: Holothuroidea, Echinoidea, Ophiuroidea, Asteroidea, 

Hemichordata, and Ascidiacea. 254 

105 Geographic distribution of sediment organic carbon in the 

Middle Atlantic Bight Region. 296 

106 Relation between number of individuals and sediment organic 

carbon. Values represent all taxonomic groups combined for 

each subarea and for the entire Middle Atlantic Bight Region. 298 

107 Relation between biomass and sediment organic carbon. Values 
, 

,--' 
represent all taxonomic groups combined for each subarea and 

for the entire Middle Atlantic Bight Region. 299 

108 Density and biomass in relation to sediment organic carbon in 

the entire Middle Atlantic Bight Region for: Porifera, 

Hydrozoa, Al cyonari a, Zoanthari a, Pl atyhelmi nthes, and Nemertea. 303 

109 Density and biomass in relation to sediment organic carbon in 

the entire Middle Atlantic Bight Region for: Nematoda, 

Annelida, Pogonophora, Sipuncula, Echiura, and Priapulida. 304 

110 Density and biomass in relation to sediment organic carbon in 

the entire Middle Atlantic Bight Region for: Polyplacophora, 

Gastropoda, Bivalvia, Scaphopoda, Cephalopoda, and Pycnogonida. 305 



-26-

FIGURES (continued) 

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 Tanaidace~. 

112 Density and biomass in relation to sediment organic carbon in 

the entire Middle Atlantic Bight Region for: Isopoda, 

Amphipoda, ~1ysidacea, Decapoda, Bryozoa, and Bl'achiopoda. 

113 Density and biomass in relation to sediment organic carbon in 

the entire Middle Atlantic Bight Region for: Holothuroidea, 

Echinoidea, Ophiuroidea, Asteroidea, Hemichordata, and. 

Ascidiacea. 

114 Di str! buti on of the range in bottom-water temperature for 

the Middle Atlantic Bight Region. Lines delimit areas of 

comparable temperature range; they are not isotherms. 

115 Relation between number of individuals and range in bottom-

water temperature. Values represent all taxonomic groups 

combi ned for each subarea and for the enti re Ni ddl e Atl anti c 

Bight Region. 

116 Relation between biomass and range of bottom-l'iater temperature. 

Values represent all taxonomic groups combined for each subarea. 

and for the entire Middle Atlantic Bight Region. 

306 

307 

308 

313 

316 

317 



-27-

FIGURES (continued) 

Figure 

117 Density and biomass in relation to range in bottom-water 

temperature in the entire Middle Atlantic Bight Region 

for: Porifera, Hydrozoa, Alcyonaria, Zoantharia, 

Platyhelminthes, and rlemertea. 

118 Density and biomass in relation to range in bottom-vlater 

temperature in the enti)'e ~liddle Atlantic Bight Region for: 

Nematoda, Annelida, Pogonophora, Sipuncula, Echiura, and 

Priapulida. 

119 Density and biomass in relation to range in bottom-water 

temperature in the entire Middle Atlantic Bight Region for: 

Polyplacophora, Gastropoda, Bivalvia, Scaphopoda, Cephalopoda, 

and Pycnogonida. 

120 Density and biomass in relation to range in bottom-water 

temperature in the entire Middle Atlantic Bight Region for: 

Ostracoda, Cirripedia, Copepoda, Nebaliacea, Cumacea, and 

Tanaidacea. 
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FIGURES (continued) 

122 Density and biomass in relation to range in bottom-water 

temperature in the entire Middle Atlantic Bight Region for: 

Holothuroidea, Echinoidea, Ophiuroidea, Asteroidea, 

Hemichordata, and Ascidiacea. 

123 Geographic distribution of the number of individuals for 

each dominant taxon in the entire Middle Atlantic Bight 

Region. 

124 Geographic distribution of the biomass for each dominant taxon 

in the entire Middle Atlantic Bight Region. 
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ABSTRACT 

In the early 1960's a quantitative survey of the macrobenthic 

invertebrate fauna was conducted in the Middle Atlantic Bight Region. 

Purposes of this survey were to obtain aprelim'inary measure of the 

macrobenthic standing crop, particularly in terms of biomass, and 

secondarily, to determine the principal taxonomic components of the 

fauna and learn the general features of their distribution. Sam­

pling was conducted at 563 locations; water depths represented 

ranged from 4 to 3,080 m. An analysis of faunal composition and 

quantitative distributions, from the survey, are presented in this 

report. Quantities are expressed in terms of density and 

biomass. 

Dominant taxonomi c components, in numbers of i ndi vi dua 1 s, i 11 

decreasing order of importance were: Arthropoda (46%). Mollusca 

(25%), Annelida (21%), Echinodermata (4%), and Coelentereta (11). 

Dominant in biomass, in decreasing order of importance were: 

r'lollusca (71%), Echinodermata (12;;), Annelida (7%), Arthropoda 

(5%), and Ascidiacea (2%). The quantity of fauna, both density 

and biomass, decreased substantially from shallow to deep water. 

Another major trend Ivas the marked decrease in quantity from 

north to south within the Middle Atlantic Bight. BOttom sediment 

composition strongly influenced both the kind and quantity of macro­

benthic animals. Coarse-grained sediments generally supported the 

largest quantities of animals, including many sessile forms. Fine-
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grained sediments usually contained a depauperate fauna; attached 

organisms ~Iere UnCOIT1110n. No obvious correlations I'lere detected be­

tVleen the amount of organic carbon in bottom sediments and the quan­

tity of benthic animals present. f.1arked seasonal changes in bottom 

water temperature were associated with an abundant fauna composed 

of diverse forms, wbereas unifom temperatures throughout the year 

were associated \Vith a spill'se fauna composed of a moderate val'iety 

of species. Taxonomic groups that \vEre dominant in a significant 

number of samples, in terms of number of individuals, were: Bivalvia, 

Annelida, Echinoidea, Ophiuroidea, Crustacea, and the Bathyal 

assemblage. Groups dominant in tems of biomass vlere: Bivalvia, 

Annelida, Echinoidea, Ophiuroidea, Holothuroidea, and the Bathyal 

assemblage. 
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I NTRODUCTJ ON 

This report1J describes, in quantitative terms, the macrobenthic 

invertebrate fauna inhabiting the Middle Atlantic Bight Region. It 

deals primarily with faunal (a) taxonomic composition, (b) geogt'aphic 

distriilution, and (e) relationships \'lith bathymetric level, bottom sediment 

composition, sediment organic carbon, and water temperature. Regional 

differences in faunal composition and quantitative distribution \'Iithin 

the Middle Atlantic Bight Region, are analyzed and documented. Further 

studies of these data, in addition to the primarily descriptive analyses 

presented here, are in progress, and \'Iill be treated in subsequent reports. 

The fi rs t report in thi s seri es, entitl ed "Macrobenthi c Invertebrate Fauna 

of the Middle Atlantic Bight Region: Part I. Collection Data and 

Environmental rleasurements," by Roland L. fJigley, Roger B. Theroux, and 

Harriett E. I·lurray, 34 pages, viaS issued June 30, 1976. 

Reconnaissance Survey 

A reconnaissance survey of macrobenthic invertebrates in the Middle 

Atlantic Bight Region \'/as conducted as part of a larger survey of the entire 

Atlantic coast of the United States (Emery and Schlee, 1963). This survey 

by the Bureau of Commercial Fisheries (now the National i'iarine Fisheries 

11 Financial support for the preparation of this report was provided by 

the National Oceanic and Atmospheric Administration, Marine Ecosystems 

Analysis Program, New· York Bight Project, Stony Brook, New York. 
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Service, National Oceanic and Atmospheric Administration, U.S. Department 

of Conmerce) was conducted in cooperation with the Woods Hole Oceanographic 

Institution, Hoods Hole, i-lassachusetts, and the U.S. Geological Survey, 

Field Laboratory, "Ioods Hole, I~assachusetts. The major objective of the 

biological phase of this survey I'fas to obtain an overview of the general 

composition and distribution of the macrobenthos. Sufficient understanding 

of the fauna, especially the distributional aspects, was desired to permit 

the rational selection of one or more communities of benthic animals for 

detailed study. One or two of the more important communities or associations, 

suitable from both the practical and theoretical viewpoints, will be selected 

for detai 1 ed study of thei r taxonomi c composition, pl'oducti vity, i nter­

specific competition for food, and related aspects. This latter phase of 

the investigation is scheduled as part of the long-range objectives by the 

National t~arine Fishedes Service of studying food-chain dynamics as they 

pertain to fish production on the continental shelf off the eastern United 

States. Because of the need for measures of energy flow in the production 

cycles, emphasis in the benthic survey \~as placed on measurements of biomass 

(referred to as wet weight or damp weight), and number of individual animals 

per unit area (density) was considered secondary. 

Middle Atlantic Bight Region 

The Middle Atlantic Bight is defined as that body of water overlying 

the continental shelf off the northeastern United States, bounded 
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on the north by Cape Cod and Nantucket Shoals, ~lassachusetts, and 

extending soutllward to Cape Ilatteras, North Carolina. Its shore­

ward boundary is the coastline; its seal-lard boundary is the upper 

margin of the continental slope, the so-called "shelf-break" or 

. outer edge of the continental shelf. The geographic region included 

in this study consists of the Middle Atlantic Bight proper, plus the 

adjacent inshore bays and sounds, and the offshol'e extension that 

consists of the continental slope and shallower part of the con~i-

nental fise (fig. 1). This larger area is called the Middle 

Atlantic Bight Region. For purposes of comparative description, with 

particular reference to New York Bight, this region has been divided 

into three roughly equal geographic subareas: Southern New England, 

New York Bight, and Chesapeake Bight. 

Previous Studies 

Although there have been no previous quantitative studies of the 

macrobenthic fauna that encompassed th~ entire Middle Atlantic Region, 

there have been comprehensive studies of small sections of this Region 

a fel~ rather 1 arge-sca I e qua Ii tati ve studi es, and numel'OU5 reports of 

an ancillary nature. Altogether, there exists a substantial literature 

on this general subject that has been produced at an ever-increasing 

rate since about the middle of the nineteenth century. A few 

examples of the early reports are those by: Adams (1839), describing 

new species of mollusks; Agassiz and Agassiz (1865), pertaining to 

echinoderm morphology and development; Desore (1848), on the natural 
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Figure 1.--Chart of the Middle Atlantic Bight Region 
showing the location of geographical features 
and the three subarea divisions: Southern 
New England, New York Bigllt, and Chesapeake 
Bight. 
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hi story of benthi c invertebrates from NJntucket ShoJ 1 s; Leidy (1885), 

an account of the invertebrates from coastal waters of Rhode Island 

and !lel'/ Jersey; and Verrill (1866), descr'iptions of nel'/ species and 

ecological observations of Now England coelenterates and echinoderms. 

Early studies of this type provide some of the basic taxonomic frame­

work for this fauna, plus prov-jding clues to the pattern of geo­

graphic distribution, and a preliminary insight to regional ecology. 

T~/o classical repol'ts in the early literature that deal with major 

surveys of invertebrate animals v/ithin the Middle Atlantic Bight 

Region are: (1) the U,S. Fish Commission survey of Vineyard 

Sound and adjacent waters, conducted in 1871-73 (Verrill, 1873) and 

(2) the U.S. Bureau of Fisheries survey of the waters of \-Ioods Hole 

and vicinity, conducted in 1903-05 (Sumner, Osburn, and Cole, 1913). 

Both surveys dealt mainly with epibenthic invertebrates and covered 

much the same area -- primarily Vineyard Sound and Buzzards Bay, 

-located in southeastern Massachusetts. 

Six published indexes and bibliographies provide good coverage 

of the general literature pertaining to the benthic invertebrates 

(and relateq subjects) of this Region. The citations in these 

bibliographies include many of the older reports as well as the new. 

The six reference \'/orks are: 

(1) Publications of-the United States Bureau of Fisheries 1871-1940. 

Compiled by Barbara B. Aller and published in 1958. 
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(2) A Prel iminary Bibliography \-lith K\HCK Index on the Ecology of 

Estuaries and Coastal Areas of the Eastern United States. Compiled 

by Robert Livingstone, Jr., and published in 1965. 

(3) Marine and Estuarine Environments, Organisms and Geology of the Cape 

Cod Region, an Indexed Bibliography, 1665-1965. Compiled by (,nne E. 

Yentsch, M. R. Carriker, R. H. Parker, and V. A. Zullo, and published 

in 1966. 

(4) The Effects of \~aste Disposal in the New York Bight: 

Sections 8 and 9 (Literature Cited). Compiled by the National 

Marine Fisheries Service, Middle Atlantic Coastal Fisheries Center, 

Sandy Hook, N2I-1 Jersey. Publ ished in 1972. 

(5) Coastal and Offshol'e Environmental Inventory: Cape Hatteras to 

Nantucket Shoals. Edited by Saul B. Saila and published in 1973. 

(6) Bibliography of the New York Bight: Part 1 -- List of Citations; 

Part 2 -- Indices. Compiled by the National Oceanic and Atmospheric 

Administration, Marine Ecosystems Analysis Program, Stony Brook, N.Y., 

and published in 1974. 

A sizable part of this benthic invertebrate literature deals with 

topics having little relevance to the present quantitative study. Reports 

consisting of species descriptions, many of the studies of physiological 

processes, morphology, habits and behavior, parasites, diseases, growth 

rates, and similal' topics are peripheral to the central theme of quantitative 

distribution. Another large segment of the literature, also, only marginally 

pertinent to the present study is that pertaining to pelagic larval stages 

of benthic invertebl'atcs, intertidal fauna, some aspects of fishery 

resources, pr'edatior), commensalism and other related subjects. 



-37-

Quantitative studies of the benthos have been conducted at various 

locations throughout the Region in more recent years, particularly within 

the last two decades. A preponderance of these studies were carried out 

in inshore and coastal regions, few on the continental shelf, and fewer 

still on the continental slop~ and rise. The principal quantitative reports 

that we consulted in evaluating distribution and relative densities and/or 

biomass are listed separately (although there is some overlap in a few 

instances) for the following three zones: (1) inshore and coastal waters, 

(2) continental shelf, and (3) continental slope and rise. 

Inshore and coastal waters:--Southern Massachusetts, Rhode Island, 

and Connecticut: Lee (194<1), Sanders (1956, 1958, 1960), Stickney and 

Stringer (1957), Ph'elps (1964), Rhoads (1963), and Parker (1974); Ne\·/ York­

Ne\; Jersey:--Dean and Haskins (1964), Franz and Hendler (1971), Phillips 

(1971), O'Connor (1972), D'Agostino and Colgate (1973), Kaplan, Welker and 

Kraus (1974), McGrath (1974), and Dean (1975); Delaware to Cape Hatteras, 

North Carolina:--Stone (1963), Tenore (1972), Boesch (1972, 1973), Leathem 

et a1. (1973), Palmer and Lear (1973), 1·1aurer et al. (1974), Watling et al. 

(1974), Watling and Maurer (1975). 

Quantitative studies dealing mainly with the continental she1f:--

Higley and r1clntyre (1964), Emery, tl;errill, and Tl'umbull (1965), Emery 

and Uchupi (1972), Pearce (1972), Steimle and Stone (1973), and Rowe (1973). 

An up-to-date review of the major species and faunal associations inhabiting 

the 1'1iddle Atlantic Bight 1'ldS prepared by Pratt (1973). 
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Quantitative studies pertaining chiefly to the continental slope 

and continental rise: Sanders, Hessler, and Hampson (1965), Higley and 

Emery (1967), ROI'le and ~'ienzies (1969), Ro\ve and /·lenzel (1971), Emery, and 

Uchupi (1972), George and r'ienzies (1973), It,enzies, George, and ROI'le (1973), 

and Haedrich, Rowe and Polloni (1975). 

Several ecologically oriented reports based entirely, or in pan, 

on the samples forming the basis of this study have previously been 

pub'j i shed. l~acrobenthos from a seri es of stati ons across the conti nenta 1 

shelf south of Martha's Vineyard, Massachusetts, was included in a 

report by Higley and t-iclntyre (1964). A description of sea bottom 

photographs and grab-sampl e contents taken concurrently by the 

Campbell sampler (Emery and It,errill, 1964) was based partly on samples 

collected for the present study. An investigation encompassing a 

large offshore area, extending from Nova Scotia, Canada, southward to 

New Jersey, that dealt mainly \'iith the quantity of macrobenthic 

invertebrates in relation to bottom sediment types \vas published by Emery, 

Merrill, and Trumbull (1965). The quantity of benthic invertebrates 

in grab samples from the continental slope off the Middle Atlantic 

region was compared with quantities observed in associated sea-bottom 
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photographs (Higley and Emery, 1967). Remains of dead marine animals, 

particularly mollusks, reported by 11igley and Stinton (1973) for a 

portion of the Middle Atlantic Bight located off southern New England, 

also, were based on samples collected for the present study. 

A number of quantitative studies of the macrobenthos are in 

progress at the present time. A substantial proportion of these 

studies are being conducted in coastal areas, and in large measure 

they pertain directly to assessments of environmental quality. In 

addition, there are two large-scale offshore investigations under-

way. One of these 'j s bei ng conducted in the Chesapeake-New Jersey 

region in anticipation of petroleum exploration, and possible pro­

duction, in this region. The other large-scale study is being co11-

ducted in the New York-New Jersey area. Impetus for this work is 

directly related to ocean dumping and \,C\ste disposal from the New 

York-Ne\, Jersey metropolitan area. 

A lal'ge volume of up-to-date benthic fauna information is 

Gurl'ently being issued in the so··called "gray" literature. Charac-

teristically, the results of recently completed field studies are 

issued as contract completion reports, environmental impact state-

ments, public agency (01' private cOl'poration) investigation reports, 

annual reports, or other similar special documents. Many of these 

reports are issued in Xerox or mimeograph form, often in irregular 

sel'ies or as a one-of-a-kind report, as a consequence, they often are 

not listed in the usual literature sources. 



Hydrography of the Hiddle Atliintic [light Hegion is rather well 

known, at least the general features of circulation; tides, the annual 

cycle of temperature, patterns of salinity distribution, and other major 

aspects. Also, some inshore waters, such as Long Island Sound, Raritan 

Bay,. Chesapeake Bay, and others, have been studied in some detail. There 

is, however, a lack of detailed info)'nlation concerning chemical properties, 

water currents, meteorological influences, and related aspects, particularly 

as they pertain to offshore bottom watel's. 

A bibliography of early (pre-1951) hydrographic studies is included 

in the report by Ayers (1951). Rather broad consideration of the hydrography 

of the entire Bight is given by BigeloVi (1933), Emery and Uchupi (1972), 

and Bumpus, Lynde, and ShaVi (1973). Information on water temperature was 

reported by vlalford and Viicklund (1968), Colton and Stoddard (1972, 1973), 

and Churgin and Halminski (1974), and others. Salinity and its bathymetric 

and geographic distribution are included in the reports by Bigelow and 

Sears (1935) and Churgin and Halminski (1974). 1,later circulation and related 

aspects have been reported by Chase (1959), Ketchuln and Corwin (1964), 

Bumpus (1965), and Bumpus and Lauzier (1965). 

Geological information pertaining to the r·liddle Atlantic Bight 

Region is copious and up-to-date. A few of the major references on this 

subject are: Emery (1966, 1968), Hulsemann (1967), Ross (1970), Schlee 

and Pratt (1970), Emery and Uchupi (1972), Trumbu"il (1972), Hollister (1973), 

Milliman (1973), Schlee (1973), S~lift, Duane, and r~cKinney (1973), and 

Stubblefield, Dicken and Swift (1974). 
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f1ATERIALS AIm i'lETHODS 

Macrofa0na Sa~ples 

This report is based on the analyses of 667 quantitative samples 

of benthic invertebrates collected at 563 locations (stations). 

Samples .iere obtained primarily betlveen 1962 and 1965. Three samples 

collected in 1957 were inadvertently included in the analysis of this 

suite. The basic sampling strategy was an 18 km (10 mil grid whose 

base orientation was roughly perpendicular to the depth gradient. 

Station locations for all samples are shO\;n in figure 2. Basic 

station data is given in a companion report by Wigley, Theroux, and 

Murray, Northeast Fisheries Center, Woods Hole, Massachusetts, June 30, 

() 1976 (see INTRODUCTION). The regul arity of stati on 1 ocati ons imparted 

by the grid is evident, but is masked in some places by additional 

samples between grid lines. 

Samples were obtained during the course of 16 research cruises 

(table 1). Five research vessels were utilized for sampling, three 

of which. Albatross III, Delaware I, and Albatross IV, were operated 

by the National ~'1arine Fisheries Service of the National Oceanic and 

Atmospheri c Admi ni stra ti on in the Depa rtment of Commerce and its pre­

decessor agency the Bureau of Con~ercial Fisheries then in the 

Department of the Interi or. TI'/D vessels, Gosnol d and Asteri as, were 

operated by the Woods Hole Oceanographic Institution, Hoods Hole, 

Massachusetts. 
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Figure 2.--Chart of station locations where quantitative 
satnples of macrobenthic invertebriltes were 
obtained. 
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Table 1.--Research vessels, cruise identification and dates, and 
number of stations sampled. 

Vessel and cruise Cruise date Number of stations 

ALB II I - 101 Aug 21-30 1957 3 

DEL - 62-7 Jun 13-20 1962 63 

GOS - 10 Apr 26 1963 6 

GOS - 11 Apr 30 1963 3 

GOS - 12 May 2-7 1963 4 

GOS - 13 May 9-14 1963 25 

GOS - 20 Jul 16 1963 1 

GOS - 22 Aug 5-17 1963 10 

GOS - 28 Oct 3-6 1963 9 

GOS - 29 Oct 8-27 1963 130 

GOS - 45 t~ay 1S-Jun 30 1964 53 

GOS - 49 Aug 1-29 1964 129 

AST - 64-1 Apr 22-23 1964 6 

AST - 64-2 Jul I-Aug 9 1964 74 

AST - 65-1 May 4-Jun 12 1965 33 

ALB IV - 65-11 Aug 17-27 1965 14 

Total 563 
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QUantitative sill1lples were obtilined from inshore estual'ine areas, 

the continental shelf, slope and certain portions of the continental 

rise throughout the Middle Atlantic Bight Region, encompassing an area 

of 303,521 km2 (121,408 l"i 2). For the purposes of a geographic perspective, 

the region was divided into subareas designated: Southern New Engl~nd, 

New York Bight, and Chesapeake B"ight. These subareas, delineated in figure 

1, contain 94,700, 82,749, and 126,072 km2 (37,880, 33,100, 50,428 mi 2), 

respectively. More detailed data pertaining to the areal expanse of various 

sub-units within the region are listed in table 2. Each subarea contains 

a nearly equal number of samples: Southern New England--186 samples; 

New York Bight--187 samples; Chesapeake Bight--190 samples. 

Benthos Sctfflpl i n9 Gear 

Samples I'lere obtained using tfwee different quantitative grab-type 

bottom samplers: the Van Veen gl'ab (Holme and ~1clntyre, 1971); the 

Smith-McIntYI'e sampler (Smith and 1'1cIntyre, 1954), illustrated in figure 

3; and the Campbell gl'ab Ulenzies, Smith, Emery, 1963), illustrated 

in figure 4. All three are reliilble devices for obtaining quantitative 

samples with relative ease under a wide variety of workinu conditions. 

Because a small vessel \'las emploYl?d in sampling insilol'e \yaters, this 

restricted the use of bottom samplers to the t\'l6 smaller ones-- Van Veen 

and Smith-McIntyre. A total of 13 samples (2',';), eacilcovering an area of 

0.1 m2, were taken with the Van Veen grab; 195 salnples (35~) were taken 

l'iith a 0.1 1ll2-size Smith-r,1cIntyre grab; and 355 (63;~) samples I'/ere taken 

with the 250-kg Campbell grab, each sample covered an area of 0.56 m2. 

These devices provided enough material for both biological and geological 

analyses. 
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Table 2.--Areas, in square kilometers, of several bathymetric zones within 
each subarea and for the entire Middle Atlantic Bight Region. 

Subarea 

Southern Nel'i York Chesapeake Total 
Bathymetric zone New England Bight Bight 

km 2 krn 2 km 2 km 2 

Bays and Sounds~ 2,674 3,788?'! 17,401 23,863 

Continental Shelf 
o - 24 m 5,495 8,035 12,015 25,545 

25 - 49 m 8,253 15,045 15,488 38,786 
50 - 99 m 16,986 17,604 6,987 41,577 

100 -199 m 4,826 3,228 1,930 9,984 
35,560 43,912 36,420 115,892 

Continental Slope 
200 - 499 m 1,853 1,129 1,222 4,204 
500 - 999 m 1,917 1,515 1,813 5,245 

1,000 -1,999 m 3,667 3,514 8,598 15,779 
-r;43T 6,158 11,633 25,228' 

Continental Rise 
2,000 - 3,999 rn 49,029 28,891 60,618 138,538 

Total 94,700 82,749 126,072 303,521 

lBased on areas reported by: Bumpus, Lynde, and Shaw (1973). 

2Includes the Gardiners Bay complex (1,078 km2). 
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L __ 

Figure 3.--Side view of the Smith-Hclntyre spting-loaded bottOi";] sampler 
in the closed position. Lead weights on each side are set 
vertically to impede rotation of the sampler during descent 
and ascent. 
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Figure 4.--Bottom view of Campbell grab sampler. Camera is installed 
in right-hand bucket and strobe light is in the left-hand 

,bucket. Width of the buckets (vertical dimension in photo­
graph) is 57 cm. 
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In addition to samples of sediment and fauna, the Campbell grab 

\'las equipped \'Iith an automatic camera and electronic light source (Emery, 

r'lerril'i, Trumbull, 1965; Emery and I'lerrill, 1964), ~Ihich provided a 

photograph of the sea botto'll immediately prior to bottom contact. The 

camera housing, fastened within 0118 of the buckets of the grab, contained 

two 35-mm motorized cameras spaced to provide stereo separation, if desired, 

Usually, during th~ course of this \'Iork, each camera was loaded with a 

different type of film, one with black and \'Ihite negative material and 

the other with reversal (positive), high speed daylight color film. The 

opposite bucket contained the electronic strobe light which illuminated the 

area to be photographed, The device was activated at about 1 m above the 

bottom by means of a trip-weigllt suspended below the grab. Approximately 

200 simultaneous photographs and bottom samples \'iere obtained within the 

study at'ea. Of this total, 180 photographs \'iere in black and "hite 

(examples in figs. 89 to 94) and 20 were in color, 

Sample Processin[ 

The method of processing samples from the different sampling devices 

differed only in the size of the equipment and method of determining sediment 

~olume. Contents of the grab were emptied into a water-tight receptacle 

large enough to accommodate the maximum alTlount of substratum the device 

could contain. Substrate receptacles for the Van Veen and Smith-McIntyre 
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samplers were 20-liter graduated pails and for the Campbell grab a large 

rectangular steel tub. This tub also served as the washing container. 

The volume of the samples ViaS determined prior to any other treatment. 

The graduated pails used with Van Veen and Smith-iklntyre samplers g.Bve 

a direct reading of volurne whereas pre-calibrated brass dip-sticks were 

used to deterllline the volume of Campbell grab samples. Volumes were 

recorded to the nearest whole liter. 

All salliples were washed on a seiving screen having I-mm mesh openings 

to relliove um·tanted sediments and retain specimens. Hashing methods differed 

for samples from the two slnaller grabs and the larger one. A specially 

designed \"iash stand employing adjustable flovt shower heads trained onto 

the mound of sediment contained in a boxlike apparatus was used to wash 

Van Veen and Smith-McIntyre samples. Hater flo\"! gently flooded the organisms 

out of the sediments and transported them to the sorting sieve where everything 

greater than 1 mm \"las retained. Hashing of Campbell grab samples was 

accomplished in the receptacle which received the sample. Hater from hoses 

\"lith variable nozzles floated sediments and organisms through openings in 

the container to the seiving screens. 

Samples containing coarse substrate fractions, i.e., pebbles, cobbles, 

etc., retained on the screen required further treatment to reduce their 

bulk for preservation. Sorted out by hand, these larger fractions were 

examined and if clean (no attached organisms) discarded,those with attached 

organi SillS were retained for 1 ater treatment. Organi sms and sediments 
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retained by the screen \'Iel'e preserved in a 5% buffered sea\'later solution 

of formaldehyde in glass containers, labeled, and stored for transport to 

the laboratory, 

Laboratol"y treatment of each sample of preserved specimens involved 

1) rinsing in fresh water to flush off formalin solution; 2) sorting and 

identifying to the 10Viest taxonomic level consistent with accuracy; 3) 

recording counts of individuals in each taxonomic group; and 4) obtaining 

damp or Viet \,eights (i ,e., excess superficial fluids removed with blotting 

paper) of each group. Included in the \'Ieight measurements are skeletal 

structures that form an integral part of the living animal. This, of course, 

includes shells of rnollusks, brachiopods, crustaceans, echinoderms, and ~ 

other organisms having a shell-like skeleton. \4eights do not include hermit 

crab "houses", arnphipod or polychaete tubes, or other accessory structures 

of that type. After the above treatment, all specirnens Vlere preserved in 

70% ethanol and stored in suitably labeled containers. 

Da ta Redu ct ion 

Certain adjustments to the raw data were required in order to make thern 

cornparable, one sample Vlith another. The criterion of cornparabil ity chosen 

Vias a unit area of 1 square meter. Adjustrnentswere rnade to account for 

sarnpling gear size (area of bottorn sarnpled) and rnaterial removed (such as 

sediment sarnples for geological analyses) prior to processing. 
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A HES,I\ (I~arine Ecosystems Ilnalysis) fonllated, 1st" compatible, 

magnetic computer tape of benthic data was made and submitted to HESA, 

New York Bight Project office. A major difference between our data 

processing system and HESA's occurs in the coding schemes used to identify 

the va ri ous taxonomi c components. The system \'Ie (Demersa 1 Food Chain 

Investigation at the Northeast Fisheries Center, Woods Hole) employed was 

an II-digit code developed by us in 1962, and it differs substantially 

from the IO-digit code used by HESA. Our code is divided as follows: 

Phylum (2 digits); Class (1); Order (2); Family (2); Genus (2); Species (2). 

At present our taxonomic code data-file contains approximately 6,000 names 

from the U.S. east coast. 

Bathymetry 

Water depths, in meters, were obtained by means of echo sounders and 

cOlTected for hydrophone depth and temperature effects on the velocity of 

sound. 

Temperature 

Due to a lack of suitable bottom l'later temperature information, 

especially in the southeastern portion of New York Bight and in Chesapeake 

Bight, alternative means of detel'mining temperatures were required. ~'1inimum 

and maximum temperatures for each sampl ing si te 11ere obtained from various 

published sources (see INTRODUCTION) and from measurements obtained 

by the Northeast Fi sheri es Center vessels on fil e at thi s facil i ty. The 

range in temperature vias determined by subtraction, grouped into range 

classes, and these range values were used in the temperature analyses. 
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A sample of bottom sediment was collected from each macrobenthic 

sample. A lithological description v/us made at the time of collection, 

based on field-analysis techniques. The sample was then placed in a 

cardboard container, air dried, and bl'ought to the laboratory ashore for 

detailed detenwinution of grain size composition, a measure of organic 

carbon, and analyses of other chemical and minerological components by 

geologists of the U.S. Geological SU1'vey and Woods Hole Oceanographic 

Institution. Analysis results are contained in Woods Hole Oceanographic 

Institution Reference No. 71-15, Data File, Continental Margin Program 

Atlantic Coast of the United States, Vols. 1 and 2, compiled and edited 

by John C. Hathaway, U.S. Geological Survey, l~oods Hole, Massachusetts. 

Data pertai ni ng to bottom sediments and quanti ty of organi c carbon used 

in our analyses are listed in this document. 



( FAUNAL conpos I TI O;j 

Entil'e Middle Atlantic BjJ}ht Region 

According to the number of species present or number of groups of 

higher taxa present, the faunal composition in the niddle Atlantic Bight 

Region is moderate -- the number of species and higher taxa are neither very 

abundant nor very sparse. The different species encountered in the samples 

numbered 435; they represented 17 phyla. This modest variation in taxonomic 

diversity is typical of a tempel'ate marine fauna. However, to some extent 

the observed variation resulted from our knowledge of particular taxonomic 

groups and our facility (and that of cooperating scientists) in identifying 

the components of the various groups. This is evident from the relatively 

large numbers of species in Arthropoda, Annelida, and Mollusca. Also, our 

priorities in establishing taxonomic work assignments resulted in relatively 

small effort being elevoted to identifying the species composition of the less 

important (in terms of abundance or biomass) groups, such as Porifera, 

Platyhelminthes, Hemichordata, Nemertea, and Aschelminthes. 

In evaluating the total fauna (all taxonomic groups from all samples) 

it was found to be dominated by four groups: Arthropoda, Annelida, 1·10llusca, 

and Echinodermata. Dominance of these groups was apparent both in number and 

biomass; however, the order of importance differed substantially between the 

two measures (table 3; fi g. 5). Numeri ca 1 domi nance, here i ndi cated by 

mean density per square meter and percentage of the total fauna they 

constituted, was as follows: Arthropoda - 641 - (45%), Mollusca - 346 -

(25%), Annelida - 298 - (21%), Echinodermata - 55 - (4%), and all other groups 

combined - 65 - (5%). Biomass, which is here expressed as mean 11et weight or 
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Table 3.--Quantitative taxonolid c composition of the macrobenthic inverte-
brate fauna, in tCY'lIIS of both nuniber of individuals anci biomass, 
representing the entire Middle Atlantic Bight Region. 

( 
\' 

Jaxonomic group 1Iumbe,- of individu2.ls Biomass 
Phyl um Phylum 

Ilean Percent rank ~1'?un Percent rank 

tlo./m2 gin:2 

PORIFERA 0.56 0.04 13 0.058 0.03 11 
COELEtITERf'.TTI 17.76 1. 26 5 2.975 1. 56 6 

Hydrozoa 9.57 0.68 0.296 0.16 
Anthozoa 8.19 0.58 2.680 1. 41 

Alcyonacea 0.51 0.04 0.091 0.05 
Zoantharia 3.81 0.27 2.425 1. 27 
Unidentified 3.87 0.28 0.164 0.09 

PLATYHELHINTlIES 0.64 0.05 12 0.007 O. DO!' 15 
Turbollaria 0.64 0.05 0.007 0.004 

NEI·IERTEA 4.61 0.32 8 0.619 0.32 8 
ASCHELNIIHHES 2.60 0.18 10 0.005 0.002 16 

~ Nematoda 2.60 0.18 0.005 0.002 
AI~IIELl OA 297.77 21.18 3 13.814 7.24 3 
POGONOPHORft 1. 91 0.14 11 0.012 0.01 13 
SIPUliCULlDA 3.94 . 0.28 9 0.689 0.36 7 
ECHIURA 0.15 0.01 14 0.249 0.13 10 
PRIAPULIDA 0.01 0.001 16 0.009 0.005 14 
MOLLUSCA 346.29 24.63 2 136.131 71. 38 1 

Polyplacophora 0.45 0.03 0.144 0.08 
Gastt'opoda 35.79 2.55 3.081 1.62 
Bivalvia 308.27 21. 93 132.878 69.68 

(~' Scaphopoda 1. 26 0.09 0.022 <0.001 
Cephalopoda 0.33 0.02 0.004 0.002 
Unidentified 0.19 0.01 0.001 <0.001 

ARTIIROPODA 640.51 45.56 1 9.013 4.73 4 
Pycnogoni da 0.54 0.04 0.003 0.002 
Arachni da 0.05 0.004 <0.001 <0.001 
Crustacea 639.92 45.52 9.010 4.72 

Ostracoda 0.22 0.02 0.002 0.001 
Cirripedia 30.02 2.14 3.747 1. 96 
Copepoda 0.04 0.003 <0.001 <0.001 
Nebaliacea 0.01 0.001 <0.001 <0.001 
Cumacea 15.92 1.13 0.071 0.04 
Tanaidacea 0.06 0.004 <0.001 <0.001 
Isopoda 12.31 0.88 0.290 0.15 
Amphipocla 572. 09 40.70 3.675 1. 93 
flys i dacea 2.06 O. 15 0.009 0.005 
Decapoda 7.19 0.51 1. 214 0.64 

BRYOZOA 12.22 0.87 7 0.329 0.17 9 
BRACHlOrOD,~ <0.01 0.03 17 <0.001 <0.001 17 
ECIII NODERi':!"'\ 54.64 3.89 4 22.775 11.94 2 

Ho 1 otlllJro idea 2.15 0.15 5.385 2.82 
Echinoidea 23.09 1. 64 13.641 7.15 
Ophiuroidea 28.50 2.03 1. 798 0.94 
Asteroi dea 0.90 0.06 1.949 1.02 

HEt1J CHORDI\ T A 0.13 0.01 15 0.029 0.01 12 
CIIORDATA 14.69 1. 05 6 3.721 1. 95 5 

Ascidiacea 14.69 1. 05 3.721 1. 95 
UNIDENTIFIED 7.40 0.53 0.274 0.14 



( 

Fi gure 

-55-

Number of Individuals 

Ii 
I 

II 
i I 
I 

Biomass 

5.--Pie chart illustrating the taxonomic 
composition of the total macrobenthic 
fauna in the entire Middle Atlantic 
Bight Region: upper chart--percentage 
number of individuals; lower chart-­
rercentage biomass. 
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damp ~iei ght in grams per square meter and percentage of the total fauna 

was even Inore heavily dominated by a few taxonomic groups than numerical 

density. Principal components in terms of biomass Viere: r'lo11usca - 136 -

(71%), Echinodermata - 23 - (12%), I~nnel ida - 14 - (7%), Arthropoda - 9 -

(5%). Minor groups listed here in decreasing order of importance in terms 

of .biomass vlere: Chordata, Coelentel'ata, Sipunculida, Nemertea, Bryozoa, 

Echiura, Porifera, Helllichordata, Pogollophora, Priapulida, Platyhelminthes, 

Aschelnlinthcs, and Brachiopoda. 

Dominance of the fauna by a relatively feVi groups of organisms Vias also 

apparent at more specific taxonomic levels - genera and species. In the 

taxonomic list of species given in table 4 are 435 species that were 

represented in samples within the Middle Atlantic Bight Region. Of this 

number less than approximately 10 percent are considered important in terms 

of number and/or biomass. In number of specimens some of the more important 

forms were: ScalibreJlI1a, Nephtys, t~aldane, Sabella, Spiophanes (Annelida); 

Alvania, _Czlichna, Nassarius (Gastl'opoda); Nucula, Cyclocardia, Astarte, 

Thyasira (Bivalvia); Balanus (Cirripedia); Trichophoxus, Leptocheirus, 

Ampelisca_, Unciola (Amphipoda); ,cirolana (Isopoda); Echinarachnius (Echinoidea). 

Important as major contributors to the biomass were: Cerianthus 

(Coelentel'ata); Nephtys, Streblosoma, Maldane, Lumbrineris (Annelida); Arctica, 

Astarte, Cyclocardia, i·lul inia, Ensis (Bivalvia); Buccinum, Nassarius 

(Gastropoda); Trichophoxus, Leptocheirus, Unciola (Amphipoda); Cancer (Decapoda); 

Cirolana (Isopoda); Astropecten (Asteroidea); Echinarachnius, Brisaster 

(Echinoidea) . 

Large differences occurred in domi nant forms from one subarea to 

anot~er, and these are described in the following section. 
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Table 4.--List of invertebrate species contained in 
quantitative samples taken within the 
Middle Atlantic Bight Region. 

COELENTERiHA 
Hydrozoa 

Hydractinia echinata Fleming, 1828 
An111Ozoa ----

Alcyonacea 
Pennatula aculeata Danielson and Koren, 1858 

Zoantfiiii;Til ------
Zoanthi dea 
i2iz9anth~ incrllstatus (Verrill) 1864 

Acti ni ad a 
Anthaloba perdix Verrill, 1882 
Edwat'dsia sp. 
Haliplanella luciae (Verrill) 1898 
Ha I ocJav~ produ_c1_~ Stimpson, 1856 
Parantilus rapifonlli s Lesueur, 1817 

Madreporari a 
Astranqia danae Agassiz, 1847 

Ceriantharia 
Cerianthus borealis Verrill, 1873 
Ceriantheopsis americanus Verrill,1866 

ANNELIDA 
Polychaeta 

Phyllodocida 
Phyllodocidae 

Eteone sp. 
EUllli~ sanguine~ (Oersted) 1843 
Phyllodoce arenae i·lebs ter, 1879 
Phyll odg~ mucosa Oers ted, 1843 
Phyllocioce sp. 

Aphrodi tTCi-ae 
.J:I2l1rodita hastata Hoore, 1905 

PolynoicJae 
Harll1athoe extenuata (Grube) 1840 

Sigalionidae 
Leanira sp. 
Pholoe minuta (Fabricius) 1780 
SigaLLon areni_c..Cl..l::~ Verrill, 1879 
Sthenclais liillicola (Ehlers) 1864 

GlycerTd-a-e-
Ql1.s:_era Jilleri cana_ Lei dy, 1855 
Gl.x.cl?r~ ~apitatil.. Oersted, 1843 
llice,Cil.. dibranchiata Ehlers, 1868 
Glycera robusta Ehlers, 1868 
~I?ra tesselata Grube, 1863 
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Goniadidae 
Goniada brunnea Treadwell, 1906 
Gonfa'ail" ;I:~ic"u'lata (Oersted) 1843 
Go.!li}j:rE:ilYi~ gracTl is (Verri 11) 1873 

Sphaerodoridiie 
212haeJ:CJ.dSJt!:l~ .9racilis (Rathke) 1843 

Nephtyi dae 
{lglil.9l~ilc1l1IU5 cireillata (Verri 11) 1874 
.f\9la..oJll~i\ :mJ ~ s p . 
Nephtys l!ucel'a Ehlers, 1868 
Nephtys jJ1ci sa t,la lmgren, 1865 
N~:tY.s, pi (,ta Eh 1 el'S, 1868 

Syllidae 
Exogone yerugera (Cl arapede) 1868 

Pil gari dae 
Ancistro5Ll.l~ sp. 

Nereidae 
Cerat..o~,~~ lQ.~eni 1·1almgren, 1867 
Nereis E::;lagiea Linnaeus, 1758 
Nereis sp. 

Capite 11 i da 
Capitell idae 

Capitella sp. 
Sea 1 i b regnri dae 

Seal ibregma inflatum Rathke, 1843 
~1al dani dae 

Asyehis b"iceps (Sars), 1861 
Maldalle sp. 

Opheleidae 
Animotrypall2 aulogaster Rathke, 1843 
Ammotl'ypane sp. 
Ophelia denticulata Verrill, 1875 
Travisia sp. 

Sternaspida 
Sternaspiciae 

Sternaspis scutata (Renier) 1807 
Spionicia 

Spioniciae 
Dispio uncinata Hartman, 1951 
Laonice cirrata (Sars) 1851 
Pri ono~)i i-SP:-
£cll.lt..dora. concha rum Vcrr; 11, 1880 
Polydora sp. 
Spio 3etosa Verrill, 1873 
~i ophanes bombyx (Cl arapede) 1870 

Paraonidae 
Aricidea ,.Ltifreysl L (i'1clntosh) 1879 
Paraonis flllqens Levinsen) 1883 
Paraoni s "nea"poTItana Cerruti, 1909 

Chaetopteridae 
~haetoptel'~ sp. 
Spiochaetopterus sp. 
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Eunicida 
Onuphidae 

Di..QjJiltr2 cuprea (Bose) 1802 
-HialTrloecT,i1ubicola (Hijller) 1776 
9nljp-his ~!~;lcT1YJ_eqa-Sars, 1835 
~'-~~ ~I~er"i til Aucloi nand r-iilnc-Edwards, 1833 
Q n~1jl~i1_ .9Jl'IJ!~~ (V e IT i 11) 1873 
Or~!Qhi s ~!J-'!(~t:i~~ Sars, 1872 
Pa riJ.CIiQfl;'l t I'a s p_ 

Eunicidae 
Euni~ penr,-~~ (I~un er) 1776 
fl,arphysa _~rDJ~ (Audoin and Nilne-Ed\-lards) 1883 

LUiIlbri neri dae 
Lumbrineris acuta (Verrill) 1875 
Lumbri neri s -fragi 1 is Ullill er) 1776 
Lumbrineris tenuis (Ven'ill) 1873 
Nii1.~~ nigrfpcs-Verri11 , 1873 

Arabellidae 
Arabella iricolor (Montagu) 1804 
-Ori lonerelsionga Hebster, 1879 
Notoci rrus sp_ 

A'llphinomida -
Amphinomidae 

Paralllphinome pulche11a Sars, 1872 
Nagelonida 

Nagelonidae 
t~age 1 ona sp_ 

Ari ci ida 
Orbiniidae 

Orbinia ornata (Verrill) 1873 
brbinia swani Pettibone, 1957 
ScolOPTos robus tus_ (Verri 11) 1873 

Ci rra tu 1 ida 
Cirratulidae 

Chaetozone sp_ 
ClmfUfUS s p_ 
Cossura lonqocirrata Hebster and Benedict, 1883 
Tharyx sp:-"----

OVieniida 
Olveni i dae 

Owenia fusiformis delle Chiaje, 1844 
Terebell ida 

Pectinariidae 
Pectinaria ~ldii (Verrill) 1873 

Amphal'eti dae 
f\rnrt~ete ~cutij'rons (Grube) 1860 
.!\Jnpharete _il<cti ~ r-10 ll1lgren, 1866 
Asabellidcs oculata Webster, 1879 
~1el in~ cri s tiJ-ta tSars) 1851 
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Terebr;lliciae 
IImpili tri te sp. 
Sh:-el)-losolila spiralis (Verrill) 1874 

Fl abGTfrrJ~-;:-i da - -
Flabelliaeridae 

Gracia sp. 
Fl AFcll i aera sp. 
Pheerll " asp-.-

Sabe TrfcfCl-
Sabell-j Jae 

Chone infundihuliformis Kriiyer, 1856 
Elichone sp. 
Potarnilla reniformis (Linnaeus) 1788 
~lTasp. 

POGONOPHORil 
Oligobrachiidae 

Qligobrachia floridana Nielsen, 1965 
Siboglinidae 

Sib.Q.9linum _ilJ:l9ustunl Southward and Brattegard, 1968 
Si boql i nU!lI bayel"i South','/ard, 1971 
Si boqllnuill ekliianT Jagerston, 1956 
Sib·ogTI~lulll gosl1ofdae Southlvard and Brattegard, 1968 
Siboglinum llQ.lmei Southward, 1963 
Siboq"linum lonQ.icollum Southward and !lrattegard, 1968 
SibQ.glinum pholidotum South"lard and Brattegard, 1968 

Polybrachiidae 
Crassihrachia sandersi Southward, 1968 
Diplobl'acilia ~illlins_ Southward and Brattegard, 1968 
Diplobrachia. sp. 
Polybrachia lepida Southward and Brattegard, 1968 
Polybracili asp. 

SIPUNCULIDA 
Aspidosiphon ~inali.2. Ikeda, 1904 
Aspidosinhon zinni Cutler, 1969 
Golfingia. ~atilarill~ Huller, 1789 
Golfinoia constricticervix Cutler, 1969 
GilTfincJlil elongata TKeferstein) 1869 
Go lfi..Tl9i'!. erenlf!il-( Sars) 1851 
Golfil~ flaqrifera (Selenka) 1885 
Golfi.!!9Jil. mar aritacea (Sal's) 1851 
Golfingia lIlinuta Keferstein) 1865 
Golfinqia lIlurinae murinae Cutler, 1969 
Golfinqia tflChocePfiaTilCSluiter) 1902 
Onchnesollla .?J:.?enstr(lPi KoY'en and Danielsson, 1875 
Phascolion stnJlllbi i'1ontague) 1804 
~unculus norveglcus Koren and Danielsson, 1875 
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Acmaea testudinalis (M~ller) 1776 
'CaTTios tomclbainJi VelTi 11 and Smitll, 1880 
-CalllOS1O;;:a eiCClcrentale U'lighels ilnd t,dams) 1842 

I~esogas tropoa-a-
. Alvania brvchia (Verrill) 1884 

Alvania cai::-iri-ilfa Iliohels and Adams, 1842 
Crepidula fOI~nicata"Linnaeus, 1767 
Cl'epi dul a £L'!.!iil_ Say, 1822 
Crucibulum striatum Say, 1824 
~pi toni Ulll -da llTanu;lj VelTi 11 and S"ti th, 1880 
£:E..itoni um green] and i cum (Perry) 1811 
lP_itoni UIIl IIlU It i s tri a tum (Say) 1826 
Fossarus e 1 eqiins Verri'll and Smi th, 1882 
Lunati a heros\Say) 1822 
ltillatia trlSel-iata (Say) 1826 
MeTaiieTla intennedia (Cantraine) 1835 
Nati ca cl ausa Bowderup and Sowel'by, 1829 
Nati ca j?USTn-a Say, 1822 
l'olinices _duplicatus (Say) 1822 
Polinices ilr,r;;aculatus (Totten) 1835 
Turritellopsis acicula (Stimpson) 1851 

Neogastropoda 
Anachis sp. 
BliCcTilUm undatum L i nnaeus, 1758 
Busycon carica rGiI1elin) 1791 
Col us. pubescens Verri 11, 1882 
Colus. jJygmaeus (Gould) 1841 
Eupleul'a caudata (Say) 1822 
Mitrella lunata (Say) 1826 
Mitrella zonalTs Gould, 1848 
Nassal-ius trivlttatus (Say) 1822 
Nept..Lli2.ea decemcos tata (Say) 1826 
Taranis cirrata (Brugnone) 1822 

Euthyneura ---
Pyrami de 11 oi da 

Odostonri a .9.,ibbosa Bush, 1909 
Turbonilla interrupta (Totten) 1835 

Cepha 1 aps i da 
Cylichna alba (Brown) 1827 
Cylichna 90uldi (Couthouy) 1839 
Haillinoea solital-ia (Say) 1822 
Retusa obtusa (Montagu) 1807 
Scaphanderpunctostriatus Mighels, 1841 
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Notarsida 
Pl eUi'obr-anchi a tiJrda Verri 11, 1880 

Bivalvia --'--- ---
Paleotaxocionta 

Nucul oi di.l 
Nucul i dae 

Nucula delphinodonta Mighels and Adams, 1842 
hLJ.-':.U'li proxjlll". Sc~y-;-1822 
Nuc'!J_a, tenui S i'lontagu, 1808 

Ma11etiidae 
~la11etia obtusata G.O. Sars, 1872 

Nu cUl(J-n i da e--'---
Nucu1ana acuta (Conrad) 1831 
Nuclilana ten'llTsulcata (Couthouy) 1838 
PortfaiidialnfTata(Verri 11 and Bush) 1897 
Portlcndia lris-'{Verri11 and Bush) 1897 
Ya1d'ia 1ima'tu1a (Sav) 183] 
Yo1dia sapatil1a (G~u1d) 1841 

CryptoOonta 
Soiemyoida 

Solemyacidae 
SalemI/a velum Say, 1822 

Pteri amol'p-liiil 
Arcoida 

Arcidae 
Anadara ovalis (Brugiere) 1789 
BathYClI'ca anomala (Verrill and Bush) 1898 
Batllyarca pectuiiCu1 aides (Scacchi) 1833 

Limopsidae 
Limopsis minuta Philippi, 1836 
LimoDsis sulcata Verrill and [lush, 1898 

MytiTCllda--
Myti 1 i dae 

Crenel1a decussata (Montagu) 1808 
Crer~l~ grandu'fil(Totten) 1834 
Crene1la ~tinu1a (Gould) 1841 .. 
Oacryd·ium vitreum (Holboll and r~u11er) 1842 
~lodiiiTiGmoclio1us (Linnaol)s) 1758 
MUSCU'iUS comlg~tLl~ (Stimpson) 1851 
Musculus discors rLinnaeus) 1767 
~luscullis !21Re~ (Gray) 1824 
~lytilus edulis Linnaeus, 1758 

Pteroidea 
Pectinidae 

Aegui pecten iL1Y2tus (Verri 11) 1882 
Pectell thalassinus Oall, 1886 
Plac6P~ecten liiagillanicus (Gmelin) 1791 
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Anomiidae 
Anomia aculeata Linnaeus, 1758 
Anomi a s iil~ilexOrbi gny, 1842 

Limrdae---
Limatula _s.~auri£~lati!. (rlJontagu) 1808 

Heterodonta 
Veneroida 

Lucinidae 
LucinOIlii1 filosa (Stimpson) 1851 

Leptonidae ---
Aliqena elevata (Stimpson) 1851 

Thyas i ri (fae---
Thyas i ra_ ferrugi n o_s a_ FOI'bes, 1844 
Thyasi I'a. .fl exuosa (i/,ontagu) 1803 
.Ibxasiril, ovata Vel'rill and Bush, 1898 
Thyas ira llygmaea Verri 11 and Bush, 1898 
Thyasira trisinuata Orbigny, 1842 

caraiTidae-
Cyclo£ardia borealis (Conrad) 1831 

Astartidae 
Astarte borealis (Schumacher) 1817 
Astarte castanea (Say) 1822 
Astarte_ eiliptica (Brown) 1827 
Astarte guadrans Gaul d, 1841 
Astarte subequilatera Sowerby, 1854 
Astarte undata Gould, 1841 

Cardiidae 
Cerastoderma pinnulatum (Conrad) 1831 
Laevicardiul11 mortoni \Conrad) 1830 

~1actri dae 
Mulinia lateralis (Say) 1822 
Spisula solidissima (Di11l,YI1) 1817 

Solenidae 
Ensis directus Conrad, 1843 
S11T9-uacostata Say, 1822 

Tell i nidae 
Macoma balthica (Linnaeus) 1758 
r~acollla tenfii(Say) 1834 
Tellinaa"9-lTis Stimpson, 1857 

Semelidae 
Abra longicallis Verrill and Bush, 1898 

Arcticidae 
Arctica islandica (Linnaeus) 1767 

Veneri dae-
Liocyma flu~tuosa (Gould) 1841 
Mercenaria mercenaria (Linnaeus) 1758 
PitaI' Iilorriluanus Linsley, 1848 
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~lesodesmJ t i dae 
Mcsodesma arctatum (Conrad) 1830 

Pe fi'Tco lTcT5 e ------
Petricoli1 pliolaciiforlnis (Lamarck) 1818 

t·1yoida 
r'lyidae 

Mya arenaria Linnaeus, 1758 
Corliul i dae'--

Corbula contracta Say, 1822 
Hiatell idae-'--

~rtodai'ia, .?_LlJ.9u( (Srengler) 1793 
Hiatella arctica Linnaeus) 1767 
Pan'amya arctTca( Laliiarck) 1818 

Analadesmacea 
Pholadomyoida 

Lyonsiidae 
Lyons i a hya 1 ina Conrad, 1831 

Pandoridae 
Pandora gouldiana Dall, 1886 
Pandora -fnTfata Boss and t'lerrill, 1965 
Pandora inornafa Verri 11 and Bush, 1898 

Thraci idae-'---
Thracia conradi Couthouy, 1838 
Thraci a iii,YOPSTS U1011 er) 1842 

Periplomatidae 
Periploma afinis Verrill and Bush, 1898 
Peri p 1 oma fragi 1 e (Totten) 1835 
Periploma leanum (Conrad) 1831 
Periploma ~yratium (Say) 1822 

Septibranchoida 
Poromyidae 

POI'omya granul ata (Nyes t and Westendorp) 1839 
Cuspidari idae 

Cardiomya ~(rostrata Dall, 1881 
Cardiomya ~YLata (Jeffreys) 1876 
Cuspidaria l:,ar~~ Verrill and Bush, 1898 
tj,)'onera limatula Dall, 1881 

Scaphopoda 
Cadulu~ pandionis Verrill and Smith, 1880 
Cadillus verrilli Ilenderson, 1920 
Dentalium occidentale Stimpson, 1851 

ARTHROPODA 
Pycnogonida 
Achelia~inosa (Stimpson) 1853 
Anoplodactylus parvus Giltay, 1934 
Nymphon sp. 
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Crustacea 

Os tt'acada 
~)'cl.'l..beris sp. 
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PscudoJlhi) oi1lcdes fcrul anus Korni eker, 1959 
Ci rrTp-ed rij----

Balanus ba1alllis (Linnaeus) 1758 
Bal anus eren-aLlis llrugiere, 1789 
[l,lIanus vellli'scLus- niveus Dunlin, 1854 

Neb-aTiii-cea------'- ---
Cumucea 

QiJ1S tyJj~_ .e.o.l:Ltil, S, I. Smi th, 1879 
Diastylis guasLcispinosa G.O. Sars, 1871 
QiiJ2.t:ylis sClIlflJ.?_ G.O. Sal's, 1871 
Eudorel1'!, e'~i'.0Jinata (Kniyer) 1846 
Eudorell.o.,osis sp. 
~tQ.SJ::iLL~ s p . 
Petalosat'sia deel ivis (G.O. Sal's) 1864 

Tanaidacea 
Anorthura sp. 
Neotanais sp. 

Isopoda 
Ca1athura sp. 
CFJTri dotea areni co 1 a Hi 91 ey, 1960 
Chi1'idotea tuftsi (Stimpson) 1883 
Ci 1'01 ana po lJ'Eu TStimpson) 1853 
Cyathura po li t§.. (Stimpson) 1855 
Edotea triloba (Say) 1818 
Eriehsonella filiformis (Say) 1818 
Idotea sp. 
Ptilanthura tenuis Harger, 1879 

Amphipoda ---
Garnmaridea 

Gammaridae 
Gamrnarlls annu1atus Smi th, 1873 
Gaml!larus rnucrOiiatUs Say, 1818 
Gammarus_ pa1ustl'is llousfield, 1969 

Crangonycidae 
Cranqonyx pseudogracilis Bousfield, 1958 

r~el itidae 
Casco Qi~l2~ (Blake) 1929 
E1 asmopus ~v_i 5 Smi th, 1873 
Maera danae Stimpson, 1853 
Maera loveni (Bruzel ius) 1859 
f.feTlta delltata (Kroyer) 1842 
Melita pal Illata (r'1ontagu) 1894 
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Hallstoriidae 
Acantlioliaustoriu5 millsi Bousfield, 1965 
JlJllpiliE(jI:ii a ::'i.r:-ti,.I1IcJ:n-,1 Shoemai,er, 1933 
,Batliy[lOl~J...il. J:'.<l!::kcr,~ Bousfield, 1973 
8athXjlol::':,GJ.. guodclZ?!-'..sis Slio21r;akcr, 1949 
Protohaustol-ius wi1lleyi Bousfield, 1965 
Pseudoi'Jllstoriusllii,'ei,Tis Bousfield, 1965 

Phox 0 c eIJ~G;=tridae- -----
Harpinia Jl.t:.QjlJ!l~ua Sars, ~895 
Plioxoccpilalus holbolli Kroyer, 1842 
Tricho2ii'oxf<;_-epfstomus (Shoemaker) 1938 

Pontogcnciciae 
PontouE'neia inermis (Kroyer) 1842 

Pleustfdae -
Sten~~E'us tes qra_cjJ.:i2 (Holmes) 1905 
Ste!2Ql)l~~stes 2!lcrmis Shoemaker, 1949 

Ampeliscidae 
Ampelisca_ abdita Hills, 1967 
Ampelisc.il.. aeguicornis Gruzelius, 1859 
Ampelisca §2assizi Judd, 1896 
Ampelisca macrocephala Liljeborg, 1852 
Aillpelisca vadorum 1'li11s, 1963 
Aillpelisca verl-illi ""ills, 1967 
Byblis 51-i("ilTIardi (Kroyer) 1846 
Byblis serrata Smith, 1873 

Liljeborgiidae 
Liljeborqia sp. 
Lis tri e llasp, 

Lysianassidae 
Anonyx 1 iljeborgi Goeck, 1870 
Anonyx sp, 
Hi ppomedon Jl!:opi nguus_ Sars, 1870 
Hippomedon serratus Holmes, 1905 
Orchromenslla 9roenlandica (Hansen) 1887 
Orchro!1lenell a .fl2.!lqui s (l3oeck) 1861 
Psammonyx nob'ilis (Stimson) 1853 

Aori dae 
Lernbos sp, 
LeJ2.!.CJ..cJ1firus pinquis (Stimpson) 1853 
Leptocl!.eJru~ plul1!u.lg.slls Shoemaker, 1932 
Pseudunciola obliouUJlShoemaker) 1949 
Unciolii inennis Shoemakef', 1942 
DnClOla Trrorata Say, 1818 
Unciola lellcopis (Kl-oyer) 1845 

Photidae 
Photis macrocoxa Shoemaker, 1945 
Photis rclnhal'di Kroyer, 1842 
Protomed i--;1~1~ata I(diyer, 1842 

I schyroceddae 
Ischyrocerus anguipes Kr6yer, 1838 
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Coroph"j i dae 
Cprapi s tuhul ari 5 Say, 1818 
rOI;(!Jili'Tuiii.-:Es,I~CLC2.s II III C r a \./ f 0 I'd, 1937 
iLorrlj]l~ilJ\1l. ,vo l2!" tor (Pa 11 as) 1766 
COl'ophilJl1l sp. " 
ErTchThon'ius !)I'.]sil iensis (Dilna) 1853 
ErjchTI,onlu5 ';'Librlcornis Smith, 1873 
~iJ).b.gI1Qecete-:;,~sliiftTliJnuS' I,athbun, 1908 

Podocericlae 
" Qt.~lLci~Li!, pon'ecta (Bate) 1857 

Capre!l idea 
Caprellidae 

f:\i'.9i.I1."i!~.il, L()0.9jc,o.!nj~ (KI-oyer) 1842-43 
Caprp!! a penant'j s Leach, 1814 
Capre-ITa' sefJtenTri ana lis KI-oyer, 1838 
:c:iI)r~'ll a. .uni c'a-1·1ayer~903 
CaJlrella_ sp. 
Luconatia incerta Mayer, 1903 

Hysidacea--- ---
BOl'lmaniella POI-tol-icensis Bacescu, 1968 
rryThro!Jserythroptha I ma (Goes) 1864 
HeteromysisfCiriiiUsa S. C Smith, 1873 
Hysido>lSTs'-bigelo\'ii Tattersall, 1926 
NeolnYs i s ameri cana (S, 1. Smith) 1873 
PrOniYsTs' atlantica Tattersall, 1923 

Decapoda ' 

BRYOZOA 

Caridea 
Crang,o_rl. septemspinosus Say, 1818 
Dichelopandalus leptocerus (Smith) 1881 

Anomura ' 
Axius serratus Stimpson, 1852 
CallTchirusilt1anticus (Smith) 1874 
r'lun i dil sp-,-
Paguru~,- .il.cadi anus_ Benedi ct, 1901 
Paqurus arcuatus Squires, 1964 
Pagu'r;-L1.~ 'pub_escens (Kriiyer) 1838 
.!!E£gebia affinis (Say) 1817 

Brachyura 
Cancer borealis Stimpson, 1859 
ra:ncer lI::-rcJratUs Say, 1817 
,Hyas {O'ill'C.1.atus Leach, 1815 
Libinia cmcll-ginata Leach, 1815 
Ocypode' 9:tlildl-ata ("Fabri ci us) 1787 
Pinnixa 2.'!YJlna Stimpson, 1860 

Ctenostomata 
Alcyonidiidae 

Alcyonidiulll sp, 



Cyclostomata 
Crisiidae 
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Crisia eburne3 (L"innaeus) 1758 
cheiTosTomu -£-a---

Serupt'ari due 
Eucrutea lorieata (Linnaeus) 1758 
~irotii-chvajJ--nfincks) 1857 

~Iembrarlil~o;-i d~1e -
CO~.9J2.eum retic~l"lJJ~l. (Linnaeus) 1767 
r,cllliJrani POt'G tCI~.L!..12. DeSai', 1848 
~le.!ll!'.r(mipora .tuberculata (Bose) 1802 

Electridae 
ILe.<:..tra ~asti n..'lsa5.. Harcus, 1938 
_u..~.t.r:.Q J.lilosa (Linnaeus) 1767 

Calloporiclae 
~hib"lesti'um fleminaii (Bush) 1854 
Callollot-a auritJlHincks) 1877 
calTDROralineafa (Linnaeus) 1767 

Bugu 1 i clae-- ----
~ula turrita (Desor) 1848 
Dendrobeania murrayana (Johnston) 1847 

Cri bri 1 i ni dae 
Cribrilina punetata (Hassall) 1841 

Sehizoporellidae 
SehizQPorella unicornis (Johnston) 1847 

Mierororellidae 
Microporella ciliata (Pallas) 1766 

Hippoporinidae 
Hippoporina americana (Verrill) 1875 
Hi ppo-porrna por~sa ( Esper) 1796 

Smittinidae 
Rhamphostomella costata Lorenz, 1886 

Chenarot'i n i dae 
CrjIJJtos>ula palasiana (r~ol1) 1803 

ECHINODERI\l,nA 
Holothul'oidea 

Dendrochirodota 
Cucumaria planei Marenzeller, 1893 
Havelockia scabra (Verrill) 1873 
Psol us fabl'wl[Duben and Koren) 1846 
Stereoderma uni semita (Stimpson) 1851 
ThYone{usus"1HllTTerT 1788 

Apodida 
Chirodota wigleyi Pawson, 1976 
Synapj:a sp. 

Molpadiida 
Caudina arenata Gould, 1841 
~lo1 padi alilllSCUTus Ri sso, 1826 
Molpadia oolitica (Pourtales) 1857 



Echinoidea 
Cideroidca 
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Styloci_d.aris affinis Phillips, 1845 
Arbacioiclea 

{lrbaci_il_ ~un_ctulata (Lamarck) 1816 
Temnopl ellfo'i Jea 

Genocidaris maculata Agassiz, 1869 
Clypeas te-roidea-----

Echin_iJ..I'ilchn'ius £Q.I]lia (Lamarck) 1816 
Enc~ sp. 
MeUJ til quil1quies'p_~-forata (Leske) 1778 

Spatangoiciea 
Aces te bdell i fera Hyvi 11 e Thompson, 1877 
Aerops-'i s ros tra ta NOl'lnan, 1B7S 
Bri sas iel~-tragi '! i~ (Duben and Koren) 1844 
Brissopsis atlantica Mortensen, 1907 
Echi noca r:cfi lIill coY-oa tum Pennant, 1777 
Schi zasterorb19riyaiiliS A. Agassi z, 1883 

Ophi uroi dea 
Ophiuridae 

Ophiocte,,1l. scutatem Koehler, 1896 
Ophioct~~ seri ceum (Forbes) 1852 
Ophi omus'i urn lyman'i Thompson, 1873 
Ophi lira aeena ta 
Ophiura ljunqmani (Lyman) 1878 
Ophiul-a sarsi Liltken, 1858 

Ophiocanth'idae 
Amphilimna olivacea (Lyman) 1869 

Ophiactidae 
Ophiopholus aculeata (Linnaeus) 1788 

Arnphiuridae 
AJllpt~j~llls abdita (Verrill) 1872 
Arnphioplus tumidus (Lyman) 1878 

'Amphiuy-a !ragi.l.l~ (Verrill) 1885 
~hi ura 2.."Lteri Ljungman, 1871 
Axioqnath_lIs squamatus (delle Chiaje) 1828 
t1i cropho_l~ a tra 

Amphilepidae 
~hilepis ingolfiana !'Ioy-tensen, 1933 

Asteroidea 
Asterias forbesii (Oesor) 1848 
Asteri as vuiCJ~ri s- Verri 11, 1866 
Astropecten americana (Verrill) 1880 
Astropectcn articulatus Say, 1825 
Leptasterias sp. 
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HE(1rl CHORDATA 
Ell tel'opn eu s til 

.B_a1anog1osslis sp. 
CHOROflT !I 

Ascidiacea 
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Bostric~obl:al~~hus .flil~1aris (Venill) 1871 
Ciona intrstina1is 1[illllaeus) 1767 
-Cnemi docar'pclilio 111s (Stimpson) 1852 
CraterosTi_9n!il_ s filgu1 are (Viln Name) 1912 
Mo1ou1a citrina Alder and Hancock, 1848 
Ilofi)iJfa cO~ly~j}~nata ll.1det" and Hancock, 1870 
('1019u1a siphona1is Sars, 1859 
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Subarea Differences in COliJlosi tion 

The macrobenthic fauna in all three subareas of the Middle Atlantic 

Bight Region vlJS dominated by the sallie four major taxonomic groups -

Arthropoda, Mollusca, Annelida, and Echinodermata (tables 5, 6, 7; and fig. 6). 

However, there were pronounced variations in absolute and proportio~al 

quantities within these groups. 

Number of Specimens: Striking diversity in pr'oportional makeup of 

the fauna was evident in all four dominant taxonomic groups. Arthropoda 

were particularly abundant in Southern New England, where they constituted 

62% of the total number of specimens. They decreased in nearly equal amounts 

to the southward, and accounted for 41% of the total fauna in New York Bight 

and 21% in Chesapeake Bight. Nearly the opposite trend was evident in the 

abundance of Ho 11 usea. In Southern NevI Engl and they accounted for about 10% 

of the number of animals, but increased southward to 18% in New York Bight 

and 57% in Chesapeake Bight. Annelida exhibited a somewhat different trend 

in percentage composition. They formed approximately equal proportions in 

Southern New England (18%) and Chesapeake Bight (15%), but constituted a 

substantially larger proportion of the fauna in New York Bight (33%). 

Echinodermata made up a moderately small (2% to 5%) share of the fauna in 

all areas, but the number present in Southern New England (4.6% of the total 

fauna), and in New York Bight (4.2%), was double the proportion present in 

Chesapeake Bight (2.3%). 
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Biomass: Proportional composition of the biomass was more consistent 

from one subarea to another than number of specimens. Furthermore, the 

components exhibited a different order of dominance. In terms of biomass 

the Mollusca were especially important constituting percentage compositions 

of 6~% in both Southern New England and Chesapeake Bight and the extra-

ordinadly high quantity of 79.6); in Nt',1 York Bight. Echinodermata ranked 

second l'lith roughly equal proportions, betlveen 11% and 13% in all subareas. 

Annel ida ranked thir'd in importance; they accounted for 9); of the biomass in 

Southern New England, 5% in New York Bight, and 10% in Chesapeake Bight. 

Arthropoda, which ranked first in number of specimens, ranked fourth in 

biomass. They I'/ere substantially more important in Southern New England 

(where they formed 7.5% of the fauna) than in the two more southern subareas 

where they made up 3.2% and 3.1% of the biomass, respectively. ~1iscellaneous 

. taxonomic groups (Ascidiacea, Coelenterata, Bryozoa, Nemertea and nine 

additional groups) were moderately important in Southern New England (6.9%) 

and Chesapeake Bight (l0.05;), whereas in New York Bight they accounted for 

only 1.3% of the biomass. 

Faunal composition is further analyzed in subsequent sections as it 

pertains to geographic distribution, relationships with water depth, bottom 

sediments, sediment organic content, and range in water temperature. 

Quantitative geographic distribution of drnninant faunal components is discussed 

in a separate section below, entitled Dominant Faunal Components, page 371 . 
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Table 5.--Quantitative taxonomic compos"i t ion of the macrobcnthic i nverte-
brate fauna, in terms of both number of individuals and biomass, 
representing the Southern Nevi Engl and subarea. 

(" 
\,.,. 

Taxonol"! c group NUll1bcr of individuals Biomass 
Phy 1 Ula Phy 1 Uill 

~Iean Percent rank Mean Percent rank 

No./m2 91m2 

PORIfERA 0.75 0.04 13 0.113 0.05 10 
COELEiiTERATA 29.26 1. 50 6 4.617 2.19 6 

Hydrozoa 14.52 0.74 0.624 0.30 
Anthozoa 14.74 0.75 3.993 1. 90 

f\ 1 cyon acea 0.80 0.04 0.165 0.08 
Zoantharia 6.31 0.32 3.566 1. 69 
Un; den titi ed 7.63 0.39 0.262 0.12 

PLATYHELlmnHES 1. 46 0.07 11 0.012 0.01 14 
Turbellari a 1. 46 0.07 0.012 0.01 

NEt~ERTEA 5.99 0.31 10 0.731 0.37 8 
ASCHELlmlTHES 6.06 0.31 9 0.007 <0.01 16 

Nematoda 6.06 0.31 0.007 <0.01 
ANNELIDA 343.92 17.60 2 19.051 9.05 3 
POGOiWPHORA 1. 27 0.06 12 0.009 <0.01 15 
SIPUi\CULIDA 9.31 0.48 8 1. 369 0.65 7 
ECHIUR/, 0.09 <0.01 15 0.051 0.02 11 
PRIAPULI DA 0.03 <0.01 16 0.021 0.01 13 
flOLLUSCA 193.67 9.91 3 133.869 63.58 1 

Po lypl acophora 1. 06 0.05 0.428 0.20 
Gastropoda 39.75 2.03 3.489 1. 66 

(' Bivalvia 150.40 7.69 129.924 61. 70 
ScapiJopoda 0.90 0.05 0.014 <0.01 
Cephalopoda 0.99 0.05 0.013 <0.01 
Unidentified 0.57 0.03 0.002 <0.01 

ARTHROPODA 1206.19 61. 71 1 15.746 7.48 4 
Pycnogonida 0.49 0.03 0.002 <0.01 
Arachnida 
Crustacea 1205.61 61. 68 15.744 7.48 

Ostracoda 0.32 0.02 0.002 <0.01 
Cirripedia 20.57 . 1. 05 7.339 3.49 
Copepoda 0.09 <0.01 0.001 <0.01 
f{e!ia 1 i acea 
Cumacea 29.00 1. 48 0.135 0.06 
Tanaidacea 0.11 <0.01 0.001 <0.01 
Isopoda 9.76 0.50 0.218 0.10 
Ampllipoda 1136.87 58.17 7.023 3.34 
~Iys i dacea 1. 34 0.07 0.009 <0.01 
Deca poda 7.55 0.39 1. 017 0.48 .. 

BRYOZOA 26.47 1. 35 7 . 0.774 0.37 9 
BRIICHIOrODA 
ECHII:DOERI·il\ TA 90.00 4.60 4 7.7.276 12.95 2 

Holothuroi dea 4.83 0.25 14.038 6.67 
Echinoidea 9.97 0.51 6.397 3.04 
Ophi umi dea 73.39 3.75 4.612 2.19 
Asteroidea 1. 81 0.09 2.231 1. 06 

HEI·IlCHORDATI\ 0.27 0.01 14 0.050 0.02 12 
CHORilflTII 32.13 1. 64 6 6.364 3.02 5 

Ascidiacea 32.13 1. 64 6.364 3.02 
UNIDU:TIFIEO 7.75 0.40 0.445 0.21 

, 
'--,e 
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Tab 1 e 6.--Quantitative tiixonomi C cOlilposition of the macrob~nthic i nverte-
brate fauna, in terms of both number of individuals and biollltlSS, 

representing the Ne\'! York Bight subarea. 

• Taxonomi c group Number of ;ndividlliJls B;omtlss 
1:l1y1 urn Pliy j lIm 

t·1ean Percent I'ank 11ean Percen t rank 

!10./m2 91m2 

PORI FEn.4 0.53 0.04 ·11 0.027 0.01 11 
COELE:aERiIT/\ 8.82 0.74 5 1.386 0.50 5 

Hydrozoa 4.42 0.37 0.064 0.02 
I,n thozoa 4,40 0.37 1. 321 0.50 

Alcyonacea 0.62 0.05 0.064 0.02 
Zoanthari a 3.11 0.26 1.166 0.42 
Unidentified 0.67 0.06 0.092 0.03 

PLATYHELH I NTIIES 0.06 0,01 15 0.003 <0.01 14 
Turbellaria 0.06 0.01 0.003 <0.01 

NEV,ERTEA 2,65 0.22 8 0.740 0.27 . 6 
ASCllELl·'l1 tHflES 0.13 0.01 13 0.001 <0.01 15 

Nematoda 0.13 0.01 0.001 <0.01 
ANNELIDA 391. 67 33.00 2 13.393 4.88 3 
POGONOPHORA 0.84 0.07 10 0.004 <0.01 13 
SIPUNCULIDA 2.00 0.17 9 0.324 0.12 7 . 
ECHIURA 0,18 0.02 12 0.282 0.10 9 
PRI"t,PULlDA 
fl0LLUSCA 218.98 18.45 3 218.634 79.60 1 

Polyplacophora 0.06 0.01 0,001 <0.01 
Gastropoda 22.01 1. 85 2.352 0,86 

1'""1 Bivalvia 195.32 16,46 216.253 78.74 
Scaphopoda 1. 59 0.13 0.028 0.01 
Cephalopoda 
Unidentified 

ARTHROPOD(, 496.15 41. 81 1 .8.719 3.17 4 
Pycnogonida 0.06 0.01 ·0.001 <0.01 
Arachnida 0.14 0.01 0.001 <0.01 
Crus tacea 495.95 41. 79 8.717 3.17 

Ostracoda 0.28 0.02 0.002 <0.01 
·Cirripedia 69.75 5.88 3.979 1. 45 
Copepoda 0.02 <0.01 <0.001 <0.01 
Nebaliacea 0.01 <0.01 <0.001 <0.01 
Cumacea 8.58 0.72 0.045 0.02 
Tanaidacea 0,02 <0.01 <0.001 <0.01 
Isopoda 10.58 0.89 0.356 0.13 
Ampllipoda 396.58 33.42 2.547 0.93 
flys i dacca 0.95 0.08 0.005 <0.01 
Decapoda 9,18 0.77 1. 782 0,65 

BRYOZOA 4,93 0.42 7 0.103 0.04 10 
BR/ICHIOf'ODA 
ECHI NODEF,nr,TA 49.48 4.17 4 30.446 11. 09 2 

Holothllroidea 0.86 0.07 0.513 0.19 
Echinoidea 40.24 3.39 25.801 9.39 
Ophiuroidea 7.66 0,65 0.552 0.20 
Asteroidea 0.72 0.06 3.581 1.30 

HE11ICilORIJATA 0.07 0.01 14 0.004 <0.01 12 
CHORD,~TA 5.43 0.46 6 0,340 0.12 8 

Ascidiacea 5,43 0.46 0,340 0.12 
UNIDUiTiFIED 4,81 0.41 0.245 0,09 
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Table 7.--Quantitative: taxonomic composition of the r:1acl"obenthi c inverte-
brate filuna, in terms of both nU!llLlC~r of indiv'iduals and biomass, 
representing t.he Chcs(1p~ake Dight subar'ea. 

( 
Taxonomi c group NLnnbcr of individuJls Riomass 

Phylum Phylum 
Hcan Percent rank Mean Percent rank 

? No./m- 9/m2 

PORIFERA 0.42 0.04 12 0.037 0.04 11 
COElEIHERATA 15.26 1. 41 5 2.933 3.31 5 

Hydrozoa 9.78 0.90 0.202 0.23 
Anthozoa 5.48 0.51 2.731 3.08 

Alcyonacea 0.12 0.01 0.045 0.05 
Zoonthari a 2.04 0.19 2.549 2.87 
Unidentified 3.32 0.31 0.138 0.16 

rL/, HilElr:1 rlTHES 0.39 0.04 13 0.007 0.01 14 
TUI'be 11 a ri a 0.39 0.04 0.007 0.01 

NEI1ERTEA 4.88 0.45 8 0.3·12 0.39 9 
, ASCIIEUIIIHlIES 1. 64 0.15 10 0.006 0.01 15 

Nematoda 1. 64 0.15 0.006 0.01 
ANNELIDA 160.16 14.78 3 9.102 10.27 3 
POGOliOPHORA 3.59 0.33 9 0.022 0.02 13 
S I rUNCULIDA 0.59 0.05 11 0.383 0.43 B 
ECHIUJ(I\ 0.18 0.02 14 0.411 0.46 7 
PRIAPULIDA 0.01 <0.01 16 0.005 0.01 16 
I~OLlUSCl\ 620.97 57.29 1 57.144 64.45 1 

Polyplacophora 0.24 0.02 0.006 0.01 
Gastropoda 45.45 4.19 3.400 3.83 

(~ 
Bivalvia 573.98 52.95 53.713 60.58 
Scaphopoda 1.29 0.12 0.025 0.03 
Cepha 1 opoda 
Unidentified 

ARTHROPODA 228.88 21. 12 2 2.711 3.06 6 
Pycnogoni da 1. 06 0.10 0.006 0.01 
Arachnida 
Crustacea 227.82 21. 02 2.705 3.05 

Ostracoda 0.05 <0.01 <0.001 0.05 
Cirripedia 0.18 0.02 0.003 <0.01 
Copepoda 
Nebaliacea 0.03 <0.01 <0.001 <0.01 
Cumacea 10.35 0.95 0.035 0.04 
Tana i dacca 0.04 <0.01 <0.001 <0.01 
Isopoda 16.53 1.53 0.297 0.33 
Arnphipoda 191.93 17.71 1. 509 1. 70 
~Iys i dacca 3.84 0.35 0.013 0.02 
Decapoda 4.87 0.45 0.848 0.96 

"BRYOZOA 5.45 0.50 7 0.115 0.13 10 
BRACHIOPODA 0.01 <0.01 17 <0.001 <0.01 17 
ECHINODERHATA 25.07 2.31 4 10.818 12.20 2 

Holothul'oi dea 0.80 0.07 1. 714 1. 93 
Echinoidea 19.04 1. 76 8.766 9.89 
Ophiuroidea 5.06 0.47 0.271 0.31 
Asteroidea 0.17 0.02 0.067 0.08 

HENICHOfWATA 0.06 <0.01 15 0.030 0.03 12 
CHORD,~TA 6.74 0.62 6 4.461 5.03 4 

Ascidiacea 6.74 0.62 4.461 5.03 
UNIDENTIFIED 9.61 0.89 0.135 0.15 
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, , 

I 

New York Bight 

Chesapeake Boy Bight 

BIOMASS 

~Jlit'e 6.--Pie chart illustrating tile taxonomic composition of the total mdcrobcnthic fauna 
fOt, each subarea in the ['iicidle F\tlantic Big'lc Region. NUlitbers of individuals 
are shown on the left-hand side, and biomassrs are shown on the rigltt-hand side. 
The area of each circle is propol'tional to tile mean density 01' mean biomJss. 
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GEOGRAPHIC DISTRIBUTION 

It is generally recognized that before ecological communities or 

associations of a particular region can be ascertained the distribution 

of the important taxonomic gl'oups in that region must be kno\'m. 

The graphic presentation, in the form of charts, of the quantitative 

geographic distribution of various major taxonomic components of the 

benthic fauna is one of the more useful methods of expressing quantitative 

occurrence for the purpose of determining ecological communities. It 

permits the reader to visually integrate relationships with other organisms 

and with the numerous abiotic factors that may influence the occurrence of 

a particular species or faunal group. With these aspects in mind, we 

prepared two quantitati ve di s tri buti on charts for each major taxonomi c 

group encountered in the Middle Atlantic Bight Region. One chart pre­

sents the number of individuals (density) and tile second presents their 

weight (biomass), both are expressed in terms of one square meter of 

bottDr.l area. 

Geographic distributions are presented in three sub-sections: 

(1) distribution of the total macrobenthic fauna, that is, all taxonomic 

groups combined; (2) distribution of each major taxonomic component; and 

(3) distdbution of a few selected genera and species. 
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Total r~acrobenyl_ic Fauna (r,Jl Taxonomic Groups Combined) 

The density distribution of benthic animuls,all tilxonomic groups 

combined, in the Middle Atlantic Bight Region exhibited two major trends. 

One trend pertains to density in relation to inshore-offshol"e location. 

High densities generally occurred in the coastal areas, moderate densities 

prevailed on the continental shelf, and low densities were characteristic 

of the offshore, deep via ters. A second. trend in dens ity di s tri buti on per-

tains to latitudinal differences. In the northern part of the Middle 

Atlantic Bight Region, especially those areas off southern Massachusetts 

and Rhode Island, there were extensive tracts where the density of benthic 

animals \-laS high (greater than 1,OOO/m2) or very hi gh (greater than 

5,DDD/m2). r~oreover , there were relatively few areas on the continental 

shelf where the density was 10", 1 es s than 2DO/m2. Conversely, in the 

southern region, off Delaware-Virginia-North Carolina, there were few areas 

where benthic animals occurred in very high density (greater than 5,DOD/m2 ) 

and limited expanses of high density (greater than 1,DDO/m2). Moderate to 

low density (less than 2DD/m2) areas were not uncommon. The middle region--

the New York-NeVi Jersey region--located between the relatively high density 

northern area and the somewhat depauperate southern sectol", I-las more or less 

intermediate in density. This north to south trend of decreasing density 

on the continental shelf is evident in figure 7, in which the density of all 

taxonomic groups combined is plotted. There vJere no detectable north­

south differences in density of the fauna in deep\-Jater (continental slope 

and rise) areas. 

Biomass distribution (fig. 8) of the total macrobenthic fauna revealed 

pa tterns simi 1 ar to tha t of dens i ty. Both the i nshore-offs hore and 
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~'::.~.:.:.:, ,':':':':':':' , .... • .. 1 
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1 - 49 
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200 - 999 

1,000 - 4,999 

5,000 - 58,028 

7.--Geographic distl-ibution of the density of aH taxonolilic 
groups COlilbined, expressed ,IS number of individuals pe r-' 
square lIIeter of bottoili. 
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north-south trends were clearly exhibited by this parameter. Throughout 

most of the Middle P,tlantic i3ight Region large biomasses (greater than 

500 91m 2 ) most commonly occurred along the inner continental shelf. Mod-

erately large biomasses (100 to 500 g/m2) were charactc;ristic of central 

and offshore parts of the shelf, in addition to their presence inshore. 

Small and moderately small (less than 100 g/m2) biomasses prevailed in the 

deepVlater areas beyond the shelf break. 

The north-south differences in biomass were ve)'y pronounced. On the 

inshore continental shelf off southern Massachusetts and Rhode Island there 

\'iere moderately extensive areas of large biomasses (greater than 500 g/m2). 

Throughout much of the shelf region there \vere substantial expanses of 

moderately large biomassc;s (100 to 500 g/m2). Small quantities (less than 

25 g/m2) were limited to a relatively few tracts of small or moderate size. 

This general pattern contrasts sharply with that found off the Delaware-

Virginia-North Carolina region. Large and moderately large biomasses were 

much less common and we)'e more restricted in areal extent, also there were 

rather extensive areas where small biomasses (less than 25 g/m2) prevailed. 

As with density, there were no important north-south differences in biomass 

in offshore deepVlaters--continenta1 slope and rise. 

Major Taxonomic Components 

Porifera (figs. 9 and 10) occurred in small areas widely scattered 

throughout the Region. A large proportion were located on the outer shelf, 

slope, and rise. Densities were p)'edominant1y betw·een 1 and 241m2. At 

four localities situated inshore and at mid-shelf their density ranged 

between 25 and 751m2. Biomass was generally small, less than 0.5 91m2. At 

nine localities their biomass ranged between 0.5 and 11.5 g/m2. 
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Fi gure 9. --Geographi c di s tri buti on of the dens i ty of Pori fera, 
expressed as nUlilber of individuals per square !lleter 
of bottolll. 
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Figure lO.--Geographic distribution of the biollIass of Porifera, 
expressed as damp weight per square nleter of bottom. 
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Coelenterata (figs. 11 and 12) were broadly distributed throughout 

the Region. They were particularly widespread on the continelltal shelf 

and slope. Dr,nsities ovel' most of their range I·Jere 1011, less than 251m2. 

Hodel'ate densities (25 to 999/m 2 ) occurred in only a fel; small areas, and 

high densiti6s (greater than 1,OOO/m 2 ) were rare. Biomass of coeleriterates 

l'evealed a distribution pattern silnilar to density, except for the occurrence 

of moderate quantities (5 to 99 g/m2) in rather extensive areas off southern 

New England. Biomasses of coelenterates throughout most of their range were 

less than 5 g/m2. 

Hydrozoa (figs. 13 and 14) exhibited a rather wide distribution in 

the Hiddle Atlantic Bight Region. Except for part of Southern New England, 

they Vlere present in a bl'oad band on the continental shelf extending from 

Cape Cod to Cape Hatteras. They were present in some of the northern bays, 

but Vlere not encountered in central or southern bays. In a few locations 

they occurred on the continental slope. Densities over most of their range 

averaged between 1 and 491m 2 • They were present in moderate to high 

densities (50 to 1,071/m 2 ) in a feVi relatively small areas. Biomass was 

small (less than 0.5 g/m2) over most of their range, but moderate to large 

quantities (0.5 to 47 g/m2) were present in small areas, especially inshore 

and in the Cape Cod region and Chesapeake Bight. 

Alcyonaria LAlcyonace~ (figs. 15 and 16) were distributed in a narrow 

band in offshore waters along the outer continental shelf, the slope, and part 

of the continental rise. The ba~d extended from the Cape Cod region southVlard 

to within 100 km of Cape Hatteras. Densities at all localities were 

10l~ (less than 251m 2 ) and I~ere very low (less than 91m 2 ) over much of 
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Figure ll.--Geographic distribution of the density of Coelenterata, 
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bottom. 
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BIOMASS 

12.--GeoaraDllic distribution of the biomass of Coelenterata, 
expressed as damp vl(~i~ht per square meter of bottom. 
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Figure 13.--Geographic distribution of the density of Hydrozoa, 
cxprcsscc[ as nU!11bcr of individuJls per squal"C tlleter 
of bottom. 
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Figure 14.--GeocJl-apilic distribution of the biomass of Hydrozoa, 
expressed as damp vJeight per square meter of bottom. 
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Figure 15.--Geographic distribution of the density of A1cyonaria, 
expressed as nUlllber of individuals per square lIIeter 
of bottoill. 
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Figure 16.--Geograpliic distribution of the biomass of IIlcyonaria, 
expressed as damp l'lei gilt per square meter of bottom. 
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their range. Biomass was small to moderate over most of their range of 

occurrence (0.01 to 591m2) with two small areas south of Cape Cod con­

taining between 5 and 991m2. 

Zoantharia (figs. 17 and 18) were widely distributed in a somewhat 

scattered pattern throughout the Region. Their largest area of occurrence 

was in offshore Southern New England. Although they were taken in the 

bays, on the continental shelf, slope, and rise, they I'iere most common on 

the outer continental shelf. Throughout most of their range they occurred 

at densities of less than 251m2. For a rather large area on the outer 

shelf of Southern New England their density ranged betl'leen 25 and 991m 2 • 

They were present in only three small areas at densities greater than 100/m2 • 

Biomass in about half their area of occurrence was. less than 1 g/m2, and 

betvleen 1 and 25 g/m2 in the other half. A few relatively small areas, 

most of vlhich were in coastal or inshol"e locations, had biomasses ranging 

between 25 and 342 g/m2. 

Platyhelminthes (figs. 19 and 20) \','ere distributed rather widely on 

the conti nental shelf throughout the region. For the most part they 

occurred in rathel" small patches. Densities were low (less .than 251m 2 ) 

at all locations except one, Biomass vias small (less than 0.5 g/m2) 

throughout their range, except at two localities. 

Nemertea (figs. 21 and 22) were very common and were distributed 

over a large proportion of the Middle Atlantic Bight Region. Their density, 

however, was generally low, between 1 and 241m2. At only a few places in 

bays and on the conti nental shelf south of Cape Cod did thei r density 

average betlveen 25 and 235/m2 • Nemertea were absent from most sampling 
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Figure 17.--Geogl-aphic distribution Df the density of Zoantharia, 
expressed as number of individuals per square nlcter 
of bottom. 
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Figure IB.--Geographic distribution of the biomass of Zoantharia, 
expressed as clalilp V/(Yight per square rneter of bottom. 
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Figure 19,--Gpogrupilic ciistY'iiJution of tile density of Platyhelminthes, 
expressed as nUl1Ibct' of individuals per square meter of 
bottolli, 



Figure 

-95-

I , 
, 

<6/ 

'" 
BIOMASS I 

I 
i 

Grams per 

Square Meter I 

D 0.01-0.49 
.. 

Em 0.50-0.99 , 
...... , 

0 0.99-1.27 
- . 

20.--Geographic distr-jhution of the biomass of Platvhclillinthes, 
expressed as dalll[J \·!oight pcr square meter of bottom. 
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Figure 21.--Geographic distl'.ibution of the density of Ncmertea, 
expressed as nunlbe\' of individuals per square llleter 
of bottolll. 



-97-

, 0 

,1\5 

BIOMASS 

Fl ..•. · .. •.·.· .•. · ..... Ld 
S 
S 

;:l l 

Grams per 

Square Meter I : 

001- 0.99 

1.00-24.99 

D 2500-528J 

Figure 22.--GeoCjraphic distl'iIJutioll of the biomass of Nelllertea, 
exp)-cssed 0.S damp wei ght pe( squat~e meter of bottom. 



(I 

-98-

stations in the bays and on the continental rise. Nemerteans accounted for 

a small proportion of the Region's biomass. At most localities where they 

occurred thei r bi omass \vas 1 ess than 1 g/m2. Over a moderate proporti on of 

their range, estimated at about ten percent, their biomass ranged between 

1 and 25 g/m2. At only two localities vias their biomass greater than 

25 91m 2 • 

Nematoda (figs. 23 and 24) occurred in a moderate-sized area of the 

Region, somewhat scattered, but most common along the outer continental 

shelf, slope, and continental rise. Densities \-Iere generally low, ranging 

from 1 to 241m2. Moderate densities (25 to 627/m2 ) were encountered in a 

few localities mainly on the continental shelf south of Cape Cod. Biomass 

was very small, less than 0.2 g/m2 in most localities, and between 0.2 and 

0.4 g/m2 in one area located in the Chesapeake Bight subarea. 

Annelida (figs. 25 and 26) \-Iere ubiquitous throughout the entire 

Middle Atlantic Bight Region. Densities were highest on the continental 

shelf. A particularly large area of moderately high density (SOD to 

1,999/m2 ) occurred on the shelf south of Massachusetts. Moderate densities 

prevailed in the New York Bight subarea, and low densities (less than 251m2 ) 

were encountered in extensive areas in Chesapeake Bight. Low densities, 

also, were characteristic of the continental rise. Biomass reflected the 

same pattern as density. Over a very large portion of the continental 

shelf, extending from Long Island, Nevi York, southward to Cape Hatteras, 

the biomass of Annelida ranged between 1 and 25 g/m2. Off southern Massa­

chusetts a large expanse contained between 25 and 200 g/m2 • LoVi biomasses 

(les~ than 191m2) were characteristic of the continental rise. 
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Figul'e 23.--Geographic distribution of the density of Nematoda, 
expressed as number of inciividuals per squal'e meter 
of bottom. 



r 

( 

-100-

BIOMASS 

Grams per 

Square Meter 

11°.01-0.19 

[,:,:,:,:,:,:1 0.20 - 0.41 ...... 

Figure 24.--Geographi[ distribution of the biomass of Nematoda, 
expressed as dallip \,eight per squal'e lIIeter of bottom. 
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Figure 25.--Geographic distribution of the density of Annelida, 
expressed as nU!1lbfl)" of individuals per square meter' 
of bottOlli. 
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Figure 26.--Geogl-aphic distri·bution of the biomass af ilnnelida, 

expressed as dalnp weight per square meter of bottmn. 
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Pogonophora (figs. 27 and 28) were present throughout the entire deep­

\1ater area behleen Cape Cod and Cape Hatteras. Their primary area of 

occurrence ~Ias on the continental slope and rise, plus several localities 

on the outer continental shelf. They \'Iere present in rather 101'1 densities 

(to 24/m2), throughout most of their area of occurrence. Moderate densities 

(25 to 99/m 2 ) occurred in several localized areas along the continental 

slope. In only one locality \'Iere densities high (100 to 335/m2). Biomass 

was small, less than 0.5 g/m2, in all localities except t\10, where their 

biomass l'ilnged between 0.5 and 2.9 g/m2. 

Sipuncula (=Sipunculida] (figs. 29 and 30) occurred over a wide geo­

graphic area, extending from the Cape Cod region southward to Cape Hatteras. 

Their occurrence was centered primarily on the continental shelf and slope, 

r''' "lith model'ate occurrences on the continental rise but only limited occur-

. rences in the bays and sounds. In the northern sector they occurred in 

sha 11 O~I ~Iatel's, vlhereas in the mi ddl e and southern sectors they were 

absent from the inner and mi ddl e shelf regi ons. Their dens ity was 1 ess 

than 241m2 throughout most of their range, but in several localities in the 

northern shelf area their density ranged behleen 25 and 991m 2 • At only one 

location, a northern inshore area off !;hode Island, did they occur in high 

density (100 and 311/m2). Biomass over roughly half their area of occur­

rence \1aS less than 1 g/m2. At some\,that less than half their area of 

occurrence the bi omass ranged bet\yeen 1 and 24 g/m2. They cons tituted a 

large biomass (25 to 85 g/m2) in only two areas, both on the continental 

slope and rise. 
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Figure 27.--Geagraphic distribution of the density of Pogonophora. 
expressed as number" of individuals per" square meter 
of bottom. 
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Figure 28.--Geogl'aphic distl'ibution of the biomass of Pogonophol'a, 
expressed as damp weight per square Ineter of bottom. 
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Figure 29.--Geograpllic distribution of the density of S·ipuncula, 
expressed as number of individuals per square meter' 
of bottOIlI. 
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Figure 30.--Geographic distribution of the biomass of Sipuncula. 
expressed as daillp ·;Ie·iyht per square meter of bottolll. 
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Echiura (Figs. 31 and 32) were sparsely distributed in the Region 

and occurred most commonly on the continental rise. One small patch occurred 

on the mid-continental shelf off Delal'/Jr'e and hlo small patches were found 

in inshore vlaters at the tip of Long Island, N. Y., and in Pamlico Sound, 

N.C. Density ranged from 1 to 21/m2 and biomass ranged from a 101'1 of 0.01 

g/m2 to a high of 27 g/m2. 

Priapulida (figs. 31 and 32) were found only at two localities on the 

continental slope and one 011 the continental rise. Quantities were very 10\'1 

at all localities. 

Mollusca (figs. 33 and 34) occurred at virtually all sampling stations 

in the Middle Atlantic Bight Region, thus their geographical distribution 

was exceptionally broad. Density ranged up to over 58,000/m2. From an 

overall view, there l'iere four density bands extending north to south roughly 

parallel to the coast throughout most of the Region. The first band was 

located in the bays and sounds and includes the entire continental shelf. 

This is a high-density (large areas with densities greater' than 50/m2) band. 

The second band, parallel to the first, occupied the approximate middle of 

the continental shelf; this was a low-density (mostly less than 50/m2) band. 

The third band was located along the outer continental shelf and upper slope. 

This l'ias a high density (mostly greater' than 50/m2) band with a broad northern 

end. The fourth band, located along the lower continental slope and 

continental rise, was a low-density (fewer' than 50/m2) band. Biomass of 

mollusks ranged up to more than 9,555 g/m2. Exceptionally large areas of 

large biomass (greater than 100 g/m2) occurred on the continental shelf, 

particularly between Cape Cod and Delalvare Bay. Moderate quantities (5 to 

99 g/m2) also prevailed in extensive areas in this region. In the Chesapeake 

Bight subarea the biomass of mollusks \'las typically less than 5 9/m2, except 

in sOllie inner shelf areas and along 'the shelf break. 
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Figure 31.--Geographic distribution of tile density of Echiura and 

Priapulicia, expt'csscd as number of individua'ls per 
square Ineter of bottom. 
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Figure 32.--Geographic distribution of the bionhlss of Echiura 
and Priapulida. expressed as damp weight per square 
meter of bottom. 



-111-

DENSITY l i 
Number per 1 

Square Meter 

1 - 49 

50 - 199 

(:::::.'.; 
,I':':':':'::::i 200 - 1;399 

I
'E'':':' 

""-'J i L. 2,000 - 58,028 L::_K 

0' 

l 
FigUl'C 33.--Geographic distl'ibution of the density of /·lo11usca, 

expressed as number of individuals per square meter 
or iJo Ltoll1. 
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Figure 34.--Geographic distribution of the biomass of Mollusca, 
expressed as dalnp weight per square meter of bottom. 
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Polyplacophora (figs. 35 and 36) were distributed in small, rather 

I'lidoly sepa)'ilted patches, primarily on the outer continental shelf, slope, 

and rise. They occurred "in only hiO localities in inshore l'iaters. Density 

throughout most of their area of occurrence was less than 24/m2, and biomass 

was typically smaller than 0.5 9/m2 • 

Gastl'opoda (figs. 37 and 38) I'lere distributed over extensive a)'eas 

extending from the northern to southern boundaries of the Region and from 

inshore I'laters to the outermost areas sampled. In addition to their occur­

rence in the bays and sounds, their distribution generally formed bands 

parallel to the coastline. A moderately high density (10 to 99/m2) band 

was present along the coast. Just seal'lard of this high density band was a 

low density (less than 10/m2) band. In the central and outer portions of 

the continental shelf gastropods I'lere absent, except in the area south of 

Rhode Island and r,1assachusetts where a density of 10 to 999/m2 occurred. 

Along the upper continental slope they occurred in moderately high density, 

with 101, density bands on either side. Biomass was small to moderate 

(0.01 to 5 g/m2) over the major portion of gastropod distribution. Inter­

mediate (5 to 25 9/m2) biomasses were patchily distributed primarily along 

the inner shelf areas and in bays and sounds, but a few patches occurred 

in the mid-shelf regions south of Cape Cod and southeast of Long Island. 

Large biomasses (25 to 394 g/m2) were restricted almost exclusively to 

bays and sounds, except for one small area in mid-shelf depths south of 

Nantucket Island. 

Bivalvia (figs. 39 and 40) were ubiquitous throughout the Middle 

Atlantic Bight Region. Their pattern of density formed bands more or less 

parallel to the coastline. A narrO\'i band of moderate density (50 to 
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Figure 35.--Geographic distribution of the density of Cephalopoda 
ilnd Polyplacophot',., expres<,ed as IlUIHOel' of individuals 
per square meter of bottom. 
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Figure 36,--Geogl'api1ic distriblltion of the hiolll<1SS of Cephalopoda 
and Po ly~ 1 acophora, expl'essed as dJrnp I'lei girt per 
square meter of bOttOIlI. 
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Figul-e 37.--Geo9t"aphic distribution of the density of Gastl-opoda, 
expressed as nUillber of individuals per square meter 
of bottom. 
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Figure 38.--Geographic distribution of the biomass of Ga~tropoda, 
expressed as clamp \vcight per square meter of bottoill. 
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Figure 39.--Geographic distribution of the density of Bivalvia. 
expressed as Ilulllbe,· of indiviuuals per s~lIare meter 
of bottom. 
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Figure 40.--Geographic distribution of the biomass of Bivalvia, 
Cxpr'csseci as ciaillp weight pel- square meter of bottom. 
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500/m2) occurred along the coast. A somewhat broader band of low density 

(less than 251m2 ) ,las distributed through the central pilrt of the shelf. 

Another band of moderate density, very broad in the Southern New England 

area and narrower in the southern section, extended the entire length of 

the Region. Biomass patterns were essentially similar to those of density. 

TYlo bands of small biomass (0.01 to 5 g/rq2) occurred, one offshore begin­

ning on the upper part of the continental shelf and extending to the 

deepest depths sampled; the other occupied the mid-shelf regions east of 

Long Island and below New York City. Two bands of moderate biomasses 

(5 to 50 g/m2) were situated on the inner and outer continental shelf. 

Patches of lal"ge biomasses (50 to 19,300+ 91m2) occurred in bays and sounds 

throughout the entire Region and on the middle to outer shelf region of 

Southern New England and New York Bight. Large offshore biomasses in the 

more southerly regions were confined to the outer shelf. 

Scaphopoda (figs. 41 and 42) were distributed in a narrow (25 to 

50/Km) band along the outer continental shelf and slope extending 

the entire length of the Middle Atlantic Bight Region. Density was 10\'1 

(less than 241m2) throughout this band, except at four localized areas 

vlhere their density ranged betvleen 25 to 771m2. Biomass \'IaS small, (less 

than 0.5 g/m2), throughout most of this band, and reached a maximum of 

only 2.5 g/m2. 

Cephalopoda (figs. 35 and 36) were represented entirely by eggs. 

They occurred in moderately small quantities at only tI'IO localities on the 

outer continental shelf off southern Massachusetts . 

. Arthropoda (figs. 43 and 44) were nearly ubiquitous throughout the 

entire Region. They were one of the most COllllllon taxonomic groups 
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Figure 41.--Geographic distribution of the density of Scaphopoda, 
expressed as number of individuals per square nJeter 
of bottollI. 
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Figuno 42.--Geogrupllic distr.ibution of the biollIass of SC<lphopoda, 
expressed as dil!11P weight per square meter of bottOlll. 
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Figure 43.--Gcographic distribution of the density of Arthropoda, 
expressed as nU!llbel~ of individudls per square meter 
of bottom. 
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Figur'e 44.--Geographic distr'ibution of the biolllilss of Arthr'opoda, 
expressed as danrp weigl1t per square meter of bottom. 
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encountered; maximum density was 19,171/m:>. High densities (greater than 

2,000lm2) were prevalent in large areas of the continental shelf in the 

Southern Nel'l England subarea and the northern half of the Nel; York Bight. 

Moderately high densities (200 to 1,999/m2 ) occurred over extensive areas 

in inshore waters and on the continental shelf throughout the Region. Low 

densities (less than 50/m2) prevailed in the offshore deepwaters. 8io-

mass exhibited a somewhat similar pattern of distribution. Large 

(greater than 200 g/m2) and moderately large (25 to 199 g/m2) biomasses 

were most common on the continental shelf in Southern New England. Moderate 

quantities (1 to 25 g/m2) occurred over extensive areas of the continental 

shelf. Small quantities (less than 1 g/m2) were prevalent in the Chesapeake 

Bight subarea and in offshore deepwater. 

Pycnogonida, Arachnida, Ostracoda, and Nebaliacea (fig. 45) ,Iere 

,encountered in only a few scattered localities. Densities varied in magni-

tude from one group to another, but generally they were low, and the biomass 

of all groups ,las very small. 

Cirrip,edia (figs. 46 and 47) occurred in only a fevi localities, pri­

marily on the continental shelf. They vlere encountered most frequently and 

in highest density (500 to 7,932/m 2 ) in the area from NeVI York northl'lard to 

Cape Cod. Biomass was distributed in a similar pattern and reached quan­

tities ranging betl-Jeen 500 and 1,104 g/m2 at localities of highest density. 

Cumacea (figs. 48 and 49) were widely distributed throughout the 

Region, particularly on the continental shelf. They occurred all the I;ay 

from shallow inshore waters to offshore deepwaters, and from Cape Cod to 

Cape Hatteras. High densities (greater than 500/m2) and moderately high 

densities (100 to 499/m2 ) Ivere common on the central cootinental shelf off 

Southern Ne\v England, and along the outer margin of the continental shelf 
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Figure 45.--Geographic distribution of the density of Arachnida, 
Copepoda, Nebaliacea, Ostracoda, and Pycnogonida, 
expressed as nUllibel' of individuals per square lIIeter 
r..f: h,..,rtl"lnl 
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expressed as number of individuals per square lllt;Ler 
of bottolll. 
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Figure 47.--Geographic distribution of the biomass of Cirripedia, 
expressed as damp weight per square meter of bottom. 
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Figure 4B,--Gcographic distt'il)ution of the density of Cumacea, 
expressed as nUlitbet' of individuals per square meter 
of bottom. 
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Figure 49.--Geogl"aphic distribution of the biomass of Cumacea, 
expressed as damp \'1019ht pei~ square meter of bottom. 
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in the Chesapeake Bight subilrea. LOI" densities (less than 25/m2) previliled 

for most of their area of occurrence on the continental shelf, and in all 

deep,later areas. Biomass \'las small (less than 0.5 9/m2) except fat' widely 

scattered patches of limited size. 

Tanaidacea (figs. 50 and 51) occurred only in deepwater. They were 

found in small, widely separated areas on the continental slope and rise 

ranging from offshore Cape Cod to the offshore Chesapeake Bay region. In 

all local it-ies their density was low, less than 6/m2 , and their biomass was 

small, less than 0.05 g/m2. 

Isopoda (figs. 52 and 53) were widely dispersed over the continental 

shelf throughout the Region at densities ranging between 1 and 24/m2. 

Moderate-size areas, more or less equally distributed over the continental 

shelf, contained populations between 25 and 199/m2. High densities (200 

to 1,053/m2) were restricted to small geographic areas, limited chiefly 

to bays and the inner continental shelf. Biomass throughout most of their 

area of occurrence was less than 0.5 g/m2. Sore moderately large areas, 

rather evenly scattered throughout the Region, contained biomasses between 

0.5 and 5.0 g/m2. In a few small areas along the middle and inner shelf 

betvleen New Jersey and Virginia, they were present in relatively large 

quantities,S to 12.6 g/m2. 

Amphipoda (figs. 54 and 55) were ubiquitous in the Middle Atlantic 

Bight Region with densities ranging from 10 to over 19,000/m2. Lowest 

densities were most closely associated with the deep water below the shelf 

break and in patches along the coastline. Moderate densities (50 to 

500/m2) predominated on the continental shelf below the eastern tip of 

Long Island. Higher densities (500 to 5,000/m2) were distributed in 
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Figure 5Q.--Geograpllic distribution of the density of Tanaidacea, 
expressed as number of individuals per square meter 
of bottolll. 
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Figure 51.--Geographic distribution of the bimnass of Tanaidacea, 
expr'ossed as damp weight per square meter of ·bottom. 
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Figure 52.--Geographic distribution of the density of lsopoda, 
expressed as number of individuals per square meter 
of bottom. 
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Figure 53.--GeoiJraphic distrihution af the bio!'lass of Isopoda, 
expressed as damp weight rer square meter of bottom. 
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Figure 54.--Geographic distl'iblition of the density of Alllphipodil, 

expt-essed as number of individuals per squar-e meteor 
of bottom. 
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Figure 55.--Geographic distribution of the biolllass of Alllpilipoda, 
expressed as Ja!l1p \·!ei~Jht per square meter of bottom. 
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relatively large areas off Southern New England, somewhat smalle~ ones in 

the 112\'1 York Dight regiOl1, and v,ere smallest in the more southerly reuches 

of the study area. Highest densities (5,000 to 19,DOO/m2 ) occurred only 

in comparatively small patches in the Southern lIew England region. Oio-

mass l'anged from 0.01 to 175 91m2• Largest bicimasses (25 to 175 g/m2) were, 

like density, most prevalent in the northern sectors of the study area with 

a few discrete patches in the south. Intermediate biomasses (1-25 g/m2) 

were present over large portions of the Southern New England and Nevi York 

Bight continental shelves, and in smaller areas farther south. Generally 

the inshore and offshore areas contained the smallest (0.01 to 1 g/m2) 

biomasses. 

Mysidacea (figs. 56 and 57) were present in scattered localities from 

Cape Cod to Cape Hatteras. All records except one, were from the contin-

ental shelf, primarily in coastal areas and the inner continental shelf. 

Densities were 1m', (less than 251m2 ) in about half their area of OCCUlTence 

and moderate density (25 to 385/m2 ) in the remaining half. Biomass of 

mysids was small (less than 1.4 g/m2) at all localities. 

Decapoda (figs. 58 and 59) occurred over a large portion of the 

Middle Atlantic Bight. They were broadly distributed on the continental 

shelf, extending from Cape Cod to Cape Hatteras. Densities over most of 

this expanse were low (less than 251m2). Moderate (25 to 991m 2 ) and high 

(100 to 395/m2 ) densities occurred in rather small scattered patches in 

all sections. Biomass was distributed somewhat differently in that the 

largest quantities tended to occur on the inner and middle continental shelf 

and with smaller quantities on the outer shelf. 
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Figure 56.--Geographic distl'ibution of the density of t~ysidacea, 
ex[n'essed as numb"I' of individuals per square meter 
of bottolll. 
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Figure 57.--Gcogrophic distribution of the biomass of Mysidacca, 
expressed as dalilp \;oight per square meter of bottom. 
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Figure 58.--Gcographic distribution of tlw density of Oecapoda, 
expressed as nUlllber of "individual s pel' square meter 
of bottolli. 
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Figure 59.--Geographic distribution of the bi~18SS of Decapoda, 
expressed as damp vlf,iglit per square meter of boHolll. 
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Bryozoa (figs. 60 and 61) were distributed in moderate-sized patches 

in the study area. Densities, for the most part, were rather low (1 to 

241m2 ) over the majority of their range of occurrence with higher densities 

occupying smaller, discrete patches on the periphery. Biomass, similarly, 

\'las moderately small (0.01 to 1.0 91m2) over most of their range, again 

with larger biomass (1 to 52 g/m2) occurring only in small isolated patches. 

Brachiopoda (figs. 60 and 61) were distributed only in a relatively 

small area on the outer continental shelf north of Cape Hatteras and south-

east of Norfolk, Virginia. Densities ranged between 1 and 991m2 and bio­

mass was less than 1 g/m2. 

Echinodermata (figs. 62 and 63) were widely distributed throughout 

the Region. High densities (greater than 200/m2) and moderately high 

,"',\ densities (25 to 199/m~) occurred on the outer continental shelf in Southern 
\. -1 

New England, along the inner shelf in New York Bight, and on the central 

shelf in Chesapeake Bight. Echinoderms were present in low densities (less 

than 251m2 ) in most of the bays and sounds, over substantial parts of the 

shelf, and in the deepvlater' beyond the continental shelf. The biomass 

distribution l'ias some\-/hat similar to that of density, but considerably 

more irregular. Large (5 and 99 g/m2) and very large (100 and 855 91m2) 

biomasses I-/ere common over large expanses of the continental shelf and in 

several localities on the slope and rise. 

Holothuroidea (figs. 64 and 65) were distributed in a broad irregular 

area centered along the outer continental shelf extending from Cape Cod 

to Chesapeake Bay. Densities over most of this area were relatively low 

(less than 251m2 ). In a fe\'l areas, particularly off southern Massachusetts 
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6Q.--Geographic distribution of the density of Bryozoa 
and Rrachiopoda, expressed as number of indivlduals 
per square meter of bottom. 
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Figure 61.--Geographic distribution of the biOlllass of BryOzoa 
and Brachiopoda, expl'essed as cianqJ weight per' square 
lIIeter of bottolll, 
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Figure 62.--Goog\'aphic distribution of the donsity of Echinodermata, 
expr'essed as Iluiliber of i ndi vi dua 1 s per square meter of 

bottom. 
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Figure 63,--Geo9ra[Jilic distdl>utio;1 of the biolilass of Echinoderillata, 
expressed as Ji<IIIP \'!cigIIL pCI' squai'e lIIeter of bottolll, 
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Figure 64.--Geogra!lhic distl-ibution of the density of Holothuroidea, 
expl'cssod as nUlllber of individudls per square meter of 
bottolll. 
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rigure 65.--Geo'F·aphic distribution of the biolllJss of HolothuY"oidea, 
expressed as dillllP \-Iei 9il L pel' squclrC lIIeter of bot tOIli. 
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the density ranged fr'om 25 to 201/111". 8ioll1ass "as small to moderately 

slllall (0.01 to 5 g/m2) over most of their range except in tl'iO fairly exten­

si ve an,as on the outer conti nenta 1 shel f, one south of Cape Cod and the 

other east of Norfolk, Virginia, "llere biolllasses bet"een 5 and 664 g/m2 

occurred. 

Echinoidea (figs. 66 and 67) occurred over much of the continental 

shelf throughout the entire Region. They vlere absent in the bays 

and sounds ("ith one exception in outer Long Island Sound) and were present 

on the continental slope and rise only in this northern region. Densities 

in a little over half their area of occurrence were less than 251m2. 

Along the inner shelf "in the northern and central sections and in mid-shelf 

in the Chesapeake Bight region they "ere present in densities ranging 

(.,,~ be tl'leen 25 and 500/m? ilnd ina fe\'l 1 i mited areas in the NeVi Yo rk- De 1 awa re 

sector, they occurred at densities beh'ieen 500 and 2,083/m2. Echinoids 

constituted a rather substantial biomass. In most of their range their 

biomass averaged between 0.01 and 25 g/m2. In roughly ten percent of 

their range biomass averaged betl'leen 25 and 100 g/m2 • In roughly one 

tvlentieth of their area of occupancy, including a large area on the outer 

continental shelf off Cape Cod, their biomass ranged between 100 and 

855 g/m2. 

Ophiuroidea (figs. 68 and 69) were distributed along the entire 

length of the I~iddle Atlantic Bight Region, primarily in deep \'later (100 m 

or greater) but extending inshore in Southern New England and a few local-

ities farther south. Densities were moderately low (less than 25/m2 ) over 

most of their range. Hoderate and high (25 to 1 ,018/m2) concentrations 

occurred in a rather broad band along the outer continental shelf betl'/een 
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Figure 66.--GeogrJphic distribution of the density of Echinoidea, 
expressed as nUll1ber of individuals per s~lIare lIIeter 
of bottom. 
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Figure 67.--GeoCjraphic distribution of the bio!ll~ss of Echinoidea, 
expr-essed as clu!llp vleigllt pCI- square IIlcter- of bottoll1. 
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Figul'e 68.--Geogl'apilic distribution of the ciensity of OplJiuroidea, 
expl'cssed as nUmlil'I' of individllUls pCI' squarc meter of 
bottollI. 
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Figure 69.--Geogl'aphic distribution of the biomass of Ophiuroidca, 
expressed as danlp weight per square meter of bottom. 
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offshore New York and Cape Cod. The pattern of bi omass was somewha t dif­

ferent from that of density. t,1odel'ately small biomass (less than 1 g/m2) 

occurred over roughly one half of its range, and model'ate (1 to 25 g/m2) 

to hi gh (25 to 77 g/1l12) bi omass occurred over extens i ve patches throughout 

their a rea of occupancy. 

Asteroidea (figs. 70 and 71) occurred over a rather extensive area 

between Cape Cod and Cape Ha tteras. Their occurrence \'laS more cornman and 

density \'Ws highest in the Nel'l England region. In most localities their 

density ranged between 1 and 91m2 • In the New England area (and at one 

locality in Ne'd York Bight) their density in a rather large area ranged 

between 10 and 481m 2 • Their occurrence in the Chesapeake Bight region was 

primarily in deepwater areas extending from the outer shelf to the contin-

("\ enta 1 ri se. Bi oma ss of s tarfi shes over most of thei r range averaged 

. betl'ieen 5 and 50 g/m2. At a fevi localities in the Southern New England­

New York Bight area their biomass ranged between 50 and 210 91m2. In the 

Chesapeake Bight subarea, asteroids occurred mainly on the continental 

slope and ri.se and constituted a small biomass, commonly less than 0.5 g/m2. 

Hemichordata (figs. 72 and 73) were encountered at only four local-

ities, three were located on the outer continental shelf and slope south of 

Rhode Island and at one locality along the coast at Cape t·lay, NevI Jersey. 

Quantities at all localities were very small. 

Ascidiacea (figs. 72 and 73) were distributed in rather patchy areas 

over a large part of the ~,liddle Atlantic Bight Region. They were common 

in the bays and sounds in the northern section and in Chesapeake Bay. In 

the Southern New England subarea they occurred in low (less than 251m 2 ) 

to high (500 to 2,640/m 2 ) density on the shelf, and in lovi density on the 
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slope and rise. In New York Bight their density ,!as commonly 10,ler, 

100/m2 • In Chesapeake Bigllt their density was generally low on the con-

tinental shelf, but ranged up to 100 to 499/m2 in Chesapeake Gay. The 

pattern of biomass \'laS similar to that for density. Biomass in most areas 

was less than 591m2. In substantial areas in Southern New England, and in 

a feVi small areas farther south, the bi omass averaged bet,leen 5 and 528 g/m2. 
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Figure 70.--Geographic distribution of the density of Asteroidea, 
expressed as nlll~beJ· of individuals per square Illeter 
of bottom. 
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Figure 71.--Gcographic distribution of the biomass of Asteroidea, 
expressed as danip weigilt per square meter of bottom. 
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Figure 73.--Geographic distribution of the biomass of Ascidiacea 
ancl Hcmichol'ddta, expressed uS ciamp \'ieight per square 
meter of iJOttOIll. 
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Selected Genera and Species 

This section deals with the geographic distribution of 24 selected 

genera and species of macrobenthic invertebrates. These particular forms 

l'lere -selected because of their common occurrence and, in some cases, their 

distinctive distribution. Their occurrence in our samples is illustrated 

in six figures, figures 74-79. 

The species and genera illustrated, listed by phylum, are as follows: 

Phylum Annelida 

Sternaspis scutata (Renier)--figure 74--a moderately small (1 cm), 

stout, bUlToViing polychaete of the family Sternaspidae. It commonly inhabits 

silty sediments. 

Hyalinoecia tubicola U:'liller)--figure 74--a large (10-25 cm), 

tube-dwelling polychaete of the family Onuphidae. This is an active, 

epibenthic species that is characteristic of deep water. 

Scalibregma inflatum (Rathke)--figure 74--a medium-size polychaete 

of the family Scalibregmidae. This species, which commonly occurs in silty 

sand, is an imrortant food of demersal fi sh. 

Phyl urn Pogonophora 

Sibogl inurn ekmani (Jagel'ston)--figure 74--a sillall (5 cm), -slender 

pogonophoran of the family Siboglinidae. This is a tube-dwelling species 

characteristic of a deepwater environment. 
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Phylum Hollusca 

Arctica is1andica (Linnacus)--figure 75-~a rather large (8-15 em) 

bivalve of the family Arcticidae. This is a slow-growing continental shelf 

species that is very abundant in some localities. It usually inhabits silty 

sand. sediments. 

Cerastoderll1a 'pi nnulatum (Conrad) --fi gure 75--a moderately small 

(1 cm) bivalve of the family Cardiidae. This small cockle has been taken 

in a wide variety of bottom sediments. 

Thyasira spp.--figure 75--represented in our samples by five 

species of small (less than 1 cm) bivalves of the family Thyasiridae. The 

species represented are: ferruginosa, flexuosa, ovata, pygmaea, and 

trisinuata. These bivalves are most com"lonly found in offshore waters and 

in fine-grained bottom sediments. 

~ycloc_ilrdia borealis (Conrad)--figure 75--a medium-size (3-5 em) 

bivalve of the family Carditidae. Although it is more common in boreal 

waters, in our samples it had a broad distribution in the Middle Atlantic 

Bight Region. 

Lucinoma blakeana (Stimpson)--figure 76--a moderately large 

(5-7 cm) bivalve of the family Lucinidae. This thin-shelled species is most 

common in the outer continental shelf \"/aters. 

Ensis directus (Conrad)--figure 76--a large (10-17 cm) bivalve 

of the family Solenidae. This is a very active, sand-dwelling species that 

also inhabits shallow inshore waters, as well as the offshore continental 

shelf . 
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£'Qlinices spp.--figure 76--represented in our samples by two 

species, £.:... .sI!:!.Plicatlis and .!'-'-. immaculatus. These species of carnivol'oUS 

gastropods, fam'ily Naticidae, are typically found on sandy sediments. 

Alv~l~ spp.--figure 76--repl'esented in our samples by at least 

two species, ~ brychi~ and ~ carinata. These small (less than 5 mm) 

gastropods, family Rissoidae, are usually associated with silt-clay bottom 

sediments. 

Phylum Arthropoda 

Ampelisca spp. --figure 77--this genus of gammaridean amphipods 

is represented in our samples by six species: ~bdita, aeguicornis, agassizi, 

macroc~hala, vadorum, and veyrilli. They are medium-size (4-7 mm) to 

moderately large (20 mm) tube-dwelling species. This is a common genus with 

representatives distributed in inshore and offshore \yaters; very abundant 

in some localities. 

Leptocheirus pinguis (Stimpson)--figure 77--a moderately large 

(10-17 mm) gammaridean amphipod, family Aoridae, that typically occurs in 

continental shelf sand and silty sand habitats. This species is a very 

important food of demersal fish. 

Pho~ocephalus_ holbolli (Kl'oyer)--figure 77--a moderately small 

(5-7 mm) member of the family Phoxocephalidae. This species characteristically 

inhabits bottom sediments composed of fine sand. 

Trichophoxus epistomus (Shoemaker)--figure 77--a medium-size 

(6-8 mm), burrowing amphipod of the family Phoxocephalidae. It is a widely 

di stri buted speci es that inhabits sand and silty sand sediments. 
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Figure 76.--Geographic distribution of selected bivalves (iop) and 
gastropods (bottolll), phyluPI r'lollusca. 
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Cirolana spp.--figure 78--a medium-size (1-2 cm) memher of the 

Isopoda, family Cirolanidae. It is represented chiefly by h polita 

(Stimpson), but at least one additional species is included. This is a 

corrmon and widely distributed genus in the [·Iiddle Atlantic Bight Region. 

C)'an9.Q!l ~_e~~tel1lspinosa (Say)--figure 7S n a moderately small 

(5-S em) earidean shrimp, order Decapoda. Typically, it inhabits sandy 

sediments, and is distributed throughout the Region in both inshore waters 

and over much of the continental shelf. 

Pagurus spp.--figure 78--medium-size (5-10 cm) members of the 

order Decapoda, family Paguridae. They are represented in our samples by 

three species: ~ acadianus, P. arcuatus, and ~ pubescens. The most 

common and broadly distributed species is acadianus. 

Cancer spp.--figure 78--a rather large (5-15 cm), heavy-shelled 

. brachyuran crab, orde)' Decapoda, fami ly Caneri dae. Thi s genus was )'epresented 

by two species: C. bo)'eal is and C. i)'roratus. Both species inhabit a 

variety of different bottom sediments and occur throughout the Middle 

Atlantic Bight Region. 

Phylum Echinodermata 

Echinarachnius parma (Lamarck)--figure 79--a moderately large 

(5-S em) member of the class Echinoidea, family Scutellidae. This is a 

very common species and is characteristic of sandy bottom sediments. 

Echinocardium corda tum (Pennant)--figure 79--a rather large 

(5-10 cm) member of the class Echinoidea, family Spatangidae. This is a 

burrowing species that usually inhabits sand sediments in moderately 

shallow water. It occurs only in the southern part of the Region. 
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AstrojJccten spp.--figure 79--moderately small (8-12 em) members 

of the subclass Asteroidea, family Astropectinidae.This genus is 

represented by t\'IO species: fl:.. amel'ieanus (Verrill), and 6:... articulatus (Say). 

These are carnivorous, burrm'iing species that al'e cOllimon in silty sand bottom 

sedirnents on the outer continental shelf. 

Amphil irnna 01 i..':'..acea (Lyman)--figure 79--a long-armed species of 

model'ate size (10 mm disc) that belongs to the subclass Ophiuroidea, family 

Ophiocanthidae. It is a moderately deepwater inhabitant that \'las taken in 

our samples only in the northern sector of the Region along the outer 

continental shelf and upper slope. 
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BATHYMETRIC DISTRIBUTION 

Total Macrobenthic Fauna -- All Taxonomic Groups Combined 

Entire "1iddle Atlanticiliqht Reilio_~ 

A pronollnced 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 individuals and biomass, Consistent trends 

of decreasing quantities with depth within all three suba~eas revealed the 

general nature and widespread occurrence of this relationship (figs. 80 

and 81), 

Number of Individuals: The density of macrobenthic invertebrates was 

higilest (averaged 2,079/m2 ) in the shallowest depth class, 0-24 m, and de­

creased to 461m2 in deep water (2,000-3,999 m), a 98% reduction, Table 8 

lists the mean number of individuals 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 decl'eased substantially, although sorne\Vhat 

irregularly, \Vith increased depth on the continental shelf, At mid-shelf 

depths the average density ranged from 1,254/m2 to 2,073/nl, and along the 

outer shelf it dropped to 810/m2, 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 721m2. A further de-

cl ine in density continued onto the continental rise, where macrobenthic 

organisms averaged only 461m2. Although there were regional variations in 

density, which \Vill be described belo\V, the trend in density with respect 

to water depth was clear, Density \'laS highest in the shallOlvest water and 

varied inversely with water depth. 
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entire Middle Atlantic Bight Region. 
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Rate of change in ciensity as related to bathymetric changes is not 

readily perceived from the values listed in table 8.. Therefore, another 

tabulation (table 9) ,las constructed in \~hich 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 -- wa~ cal­

culated and listed. Rate changes in density per unit chunge 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 24-49 m. At mid-shelf 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 011 the continental slope. Very small changes (-0.026 specimen 

per I-meter) were detected on the continental rise. 

Biomass: The relationship between invertebrate macrobenthic biomass 

and ,later depth parallels the pattern described above for density (table 8, 

right-hand column). Biomass was greatest (averaged 368 g/m2) in the shal­

lowest depth class. It decreased irregularly across the shelf, where average 

values ranged from 163 to 189 gin? at mid-shelf, and averaged 79 g/m2 along 

the outer shelf. Biomass on the continental slope averaged between 28 and 7 

g/m2• The larger value refers to the upper slope, and the smaller to the 

lower slope; i ntermed iate quantiti es of biomass occurred at i ntermedi ate 

levels. On the continental rise the biomass averaged 8 g/m2. 

Rate of change in biomass per I-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.--M~an number of individuals and biomass of the macrobenthic invert~­
brate fauna in relation to water depth. Values are listed separate­
ly 'for each subarea and for the entire Middle Atlantic Bight Region. 

t1ean number of individuals Mean biomass 
Hater depth 

SNE i'lYB eHB Enti re area SIIE llyn CIIB Enti re ilre~; 

!!'- No./m2 No./m~ fio./m2 No./m 2 91m2 91m2 91m2 91m2 

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-].999 75 66 75 72 5 5 11 7 

2.000-3.080 48 47 40 46 8 7 10 8 
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Table 9.--Changc and rate of change in density of invertebrates in relation 
to water depth. 

Water depth NUly,ber Change in Rate change 

Range 1·lean Change of number of in nurnber of 

individuals individuals i ndi vi dua 1 s 

rn rn rn !:!Q.. 1m2 !:!Q../ !'l.2 No./!'l.2/~ 

0-24 12.5 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 -1263.19 -16.84 

200-499 350 200 381.68 - 428.00 - 2.14 

500-999 750 400 292.76 - 88.92 - 0.22 

1,000-1,999 1,500 750 72.38 - 220.38 - 0.29 

2,000-3,999 2,540 1,040 45.75 - 26.63 - 0.026 
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Table lO.--Change and rate of change in biomass of invertebrates in relation 
to vlater depth. 

Wa ter derth Change Rate change 

Range Mean Change Biomass in biomass in biomass 

per meter depth 

m m m 51I!l!.2 W'!'.2 fjjEli!fl. 

0-24 12.5 368 

25-49 37.5 25 163 -205 -8.20 

50-99 75 37.5 189 + 26 +0.69 
,~-;-;-.".. 

{ 
100-199 150 75 79 -110 -1. 47 

200-499 350 200 28 - 51 -0.26 

500-999 750 400 12 - 16 -0.04 

1, 000-1, 999 1,500 750 7 - 5 -0.007 

2,000-3,999 2,540 1,040 8 + 1 +0.001 
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diminished 8.2 91m2 with each meter of water depth, from the shallowest 

depth class (0-24 Ill) 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 regional 

differences in biomass (described below) and, to some extent, reflects the 

largGr standing crop of several taxonomic groups (Gastl'opoda, Ophiul~oidea, 

Alcyonacea, and others) along the outer continental shelf. Rate of biomass 

change on the outer continental shelf averaged -1.5 91m2 per I-meter increase 

in depth. The rate of change diminished progressively down the slope: -0.26, 

-0.04, and -0.007 g/m2. On the continental rise there was a slight increase 

in biomass rate-change (+0.001 g/m2) but this, again, appears to be due to 

regional differences in biomass and "low sampling intensity. 

The trend of decreasing biomass with increased water depth was clearly 

evident. Despite a few irregularities, the reduction in biomass fr'om 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 organisms. 

Subareas 

Southern New England 

Number of individuals was, on the average, substantially higher in 

Southern New England than in the other subareas. This is evident frolll the 

density values given in table 8, column 2, and plotted in figure 80. On 

the continental 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/m2, 

whereas shelf densities for the entire Middle Atlantic Bight Region ranged 

from 442 to 2,430/m2 and averaged only 1,554/m2. Comparative average values 

for New York Bight and Chespeake Bight were 1,254 and 1,057/m2. On the 
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continental slope the faunal density, also, was nloderately 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/m2 for the New York Bight subarea, and 271/m2 

for the Chesapeake Bight subarea. Density of organisms on the Southern 

Nel'l England continental rise averaged 48/1112, a quantity only slightly 

higher than in the other subareas (40 to 47/m2) and for the entire Middle 

Atlantic Bight Region (46/m2). 

Biomass: The standing-cl'op biomass on the continental shelf and upper 

continental slope in the Southern New England subarea was considerably 

greater than the Middle Atlantic Bight Region averages (table 8 and 

fig. Sl). Biomass averages for four depth classes on the continental 

shelf ranged from S9 to 404 g/m2, and the overall average was 268 g/m2. 

That quantity was only sl ightly 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 biomass in Southern 

New England (which averaged 237 and 343 g/m2) surpassed the amounts 

encountered in the other subareas. Biomass on the continental slope was 

greater (average 19 g/m2) in Southern New England than in either New York 

Bight (10 g/m2) or Chesapeake Bight (17 g/m2). Mean biomass of 8 g/m2 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 8ight (10 g/m2). 

Ne\~ York Bi ght 

Number of Individuals in the New York Bight subarea was intermediate 

between that in Soutllern New England and Chesapeake Bight (table Sand 

fig. SO). Densities on the continental shelf averaged between 442 and 
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2,430/rn2; overall ilverage was 1,254/m2. This density compares with 1,554/m2 

for the entire ~liddle Atlantic Bight Region, 2,360/m2 for Southern Nevi 

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 bathymetric classes and adjacent subareas -- with 

values of 752 and 442/rn2, were encountered on the continental shelf at 

water depths between 25 and 49 rn and 100 to 199 m (table 8 , column 3). 

Faunal densities in these two depth classes were roughly one-half the 

density expected. The cause of these unusually lm'l 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, compared 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 NeYi 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 quanti­

ties were encountered in the various bathymetric classes. On the continental 

s.helf the biomass ranged from the uncommonly small quantity of 36 9/m2 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/m2, was highest in the Region, this was due largely to the 

influence of shalla" water components. A biomass of 123 g/m2 near mid-

shelf. was substantially 10l'ier -- on the order of fifty percent -- than was 

anticipated. Also, the outer shelf biomass·(3G ~/m21 was smaller than 
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expected by at least 100%. These small biomass values correspond to the low 

densities of the fauna in the New York Bight subarea described above. 

Biomass on the continental slope ranged from 5 to 17 g/m2, ~nd averaged 

only 10 91m2. This is substantially less than the quantities found in ad­

jacent subareas, which averaged 19 91m2 in Southern New England and 17 g/m2 

in Chesapeake Bight. 

On the continental rise the average biomass of 7 g/m2 was snhlller than 

that found in adjacent subareas, which averaged 8 and 10 91m2 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 follows under the heading TAXONOI,lIC GROUPS. 

Chesapeake Bight 

Number of Individuals was slightly lower in this subarea than in New 

York 8i ght and much lo\'/er than in Southern New Engl and. Average dens i ty in 

the various bathymetric classes on the continental shelf ranged from 722 to 

1,742/m2, which \.,as generally lower than in other subareas, and overall 

averaged only 1,057/m2. Comparative quantities in Southern New England and 

New York Bight were 2,360 and 1,254/m2 , respectively. Unusually low densities 

of 722 and 795/m2 were encountered at mid-shelf depths; conversely, an 

unexpectedly high density (969/m2 ) occurred on the outer shelf. 

On the continental slope the faunal density was relatively high, averag­

ing 271/m2, with a range frolll 75 to 387/m2. 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 conti nenta 1 ri se the faunal dens ity averaged 401m2, whi ch was 

slightly less than densities at this bathymetric level 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 

2 from 80 to 114 g/m. This subarea, with its rather narrow continental shelf, 

did not exhibit the marked difference in biomass from inshore, shallovi water 

regions to the outer shelf ma(gin that vias so pronounced in both Southern 

New England 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/m2 on the lower part. Average for the entire slope 

was 17 g/m2. This value was slightly lower than that for Southern New 

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

on ly 10 91m2. 

Biomass on the continental rise averaged 10 g/m2. 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 quantitative 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 r~iddle 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 occurr~d in shallow water, 0-24 m. 
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Tab 1 e 11. --flea n number of i odivi dua 15 1 is ted by major taxonomi c groups for each bathy­
metric class, representing the entire Middle Atlantic Bight Region. 

Taxonomf,c gro;l~ 
O·:}~1--2-5· 4 9 SO-SlY 

Bilth.:i:':,>tt'ic c1;;ssJpt'ters) . 
lOO·l:Tg- 20~i::-,~');j--soo~-~FT)-1-;rYOO-1,9'J9---T,OOO~3,99-9--

no.!lil nc./rl ~_:llt !1O./m2 !'s,./r·l~ . f1o./~{ no. 1m2 no./m2 

PORIFEPJ, 1. 25 0.52 0.07 0.74 0.21 0.03 0.12 0.06 
COELE1HEPX(i\ 3Q.93 8.96 9.0l 40.76 13.90 .,. ~,2 3.80 1.11 

Hydrozoa 19.58 6.90 2. 13 27.71 3.96 0.00 
Antbozoa 15.35 2.06 5.90 13.05 9.94 4.44 3.88 1.11 

Alcyon,lcCil 0.01 0.52 2.76 1.61 1.20 0.97 0.61 
Zoan lilC'lri a 5.01 1.13 5.63 9.44 5.011 1. 76 0.06 0.17 
Unid~ntificJ 10.33 0,93 0.75 0.S5 3.29 1.48 2.85, 0.33 

PLATYIlELI'ilinH[S 
TurtJ~lluria 1. 70 0.21 0.43 

IfEM£RTEA 5.l0 5.87 6.27 2.74 1. 64 0.72 1.21 O.ll 
ASCHElHIllTtlt:S 

Nematoda 5.01 0.94 3.21 0.47 0.02 2.52 0.50 0.64 
NH1EllDA 472.07 265.75 352.(;6 230.26 178.00 61.84 17.26 6.44 
POGQiWPHOHA 0.55 0.05 7.21 21. 32 5.21 2.53. 
SIPUHCULID!\ 0.96 4.63 5.54 9.85 11.89 2.00 2.06 1. 31 
[ClllURA 0.27 0.02 0.35 0.72 
PR1[,PUL 1 DA 0.14 
flOLlUSCA 911. 14 61. 79 183.62 192.97 87.03 187.51 34.03 26.63 

Po lyp 1 acorllora 0.52 0.05 0.95 0.07 0.60 0.71 0.28 
Gastropoda 95.52 13.95 11.54 13.47 9.11 18.40 2.59 1.15 
Bivalvia 815.01 47.03 169.37 171.74 70.18 161.1,0 29.79 12.69 

. Scaphbpoda 0.76 0.86 1.50 7.39 7.12 0.94 
C(!pha 1 o~oda 5.26 0.18 
Unidentified 0.90 

ARTHROPODA 552.99 803.11 1414.19 62.64 45.13 6.68 1.27 1.77 
Pycnogolli da 1. 33 0.46 0.22 0.06 
Arachni da 0.16 
Crustacea 551.50 802.66 1413.9) 62.58 45.13 6.68 1.17 2.77 

Ostracoda 0.57 0.02 0.18 0.17 
Cirripedia 101. 98 0.60 0.03 
Co~epod:! 0,03 0.21 0.20 
Nebaliacea 0.05 0:06 
CUinacea 1. 99 31. 43 35.3G 8.82 4.63 0.48 0.35 0.69 
Tanaiducca 0.18 0.06 0.72 
Isopod" 17.57 20.96 11.25 1. 75 1.14 0.96 0.18 0.19 
Amphipoda 407.47 742.20 13G]'2S 49.35 3fl.tt5 4.96 0.61 0.94 
nysiddcea 6.90 0.11 0.02 0.07 
Dccapodil 15.02 7.34 4.75 2.65 0.39 0.08 0.06 

OR10Z0,\ 25.34 33.99 3.47 0.15 
ElR[\CHI (lrONI O,O? 
ECII I r;O[)[ Ri·l;,,T II 42.2B 41.82 78.33 235.5<) 20.21 2.88 2.65 6.40 

Ho 1 othUl'oi d::-a 0.70 0,14 5.90 2.06 9.116 0.52 0.62 0.39 
Echinoideil 41. 14 40.24 10.20 1.03 0.46 0.06 0.17 
Ophiuroidea 0.73 0.38 61. 03 231.03 17.8G 2.20 1. 62 5.86 
k. tcroi tied 0.31 1.02 2.10 1. 47 0,43 0.16 0.35 0.06 

HEN I C!lOHD!( T II 0.15 0.35 O. IS 0.20 
CHOHD/ITA 

AscidiaceJ 11.79 35.28 9.91 19.50 1.19 0.76 2.58 
UI{IDErHIFIED 12.88 5.66 4.01 5.05 6.32 2.48 2.85 6.78 
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Table 12, --I':20n biomass listed by major taxonomic groups for each bathymetri c class, reprosen t-
;ng the entire :,1; ddl e Atlanti c Bight Reg; on, 

Taxono!1l1 c group 
0-24 25-~ 1\9 

. _________ ....ll~~U:i~l~t!'_~rl_; .... ~_s~~~p_t~TS1 ___ . __________ . ___ 
50-99 100-1~SI 200-~% ~OO-'J99 1.000-1,999 2,(:000-3,999 

w:i 5J./~_"1 !J!ri gJ~!2 WI} ~/:i yri SJ!fJl2 

rORIHP,,'\ 0.036 0.190 <0.001 0.033 0,018 <0.001 0.019 0.035 
CO[l[!HCRi\TA 4.653 1,4]9 1.297 1,1. 985 1.02D 0,3a3 0.~64 0.513 

Hydrozoa 0.250 0.130 0,055 0.025 0,0:'8 0.081 
l\lltholoJ 3.793 1. 289 1.242 14.962 0,972 0.302 0.464 0.513 

Al cyonacea 0.012 0,172 0,428 0,083 0.lD7 0.221 0.0,10 
Zoanthad') 3.588 1.175 0.892 14,431 0,721 0.164 0.043 0,198 
linid'2ntified 0.192 0.114 0.179 0,103 0.169 0.031 0.196 0.266 

rLATYH[IY,I~nHES 0.011 0.006 0.012 
1ur~)cl1ada 0.011 0.00)6 0,012 

Ni'J.l[P.Tu\ 0.878 0.0134 0.637 0.297 0.105 0.012 0.193 0.001 
ASCIiELJ~IinHLS a.DOG 0,003 0,005 0.003 0.004 0,011 0,Oa4 0.004 

Nematoda O.OOG 0.003 0.005 0.C03 0.004 0.011 0.004 0.004 
At1!IELHlA 19,339 12.830 20.002 7.452 7.907 5.230 0.78G 0.404 
POGO:IOPI:G?J"\ 0.003 <0.001 0.055 0.145 0.020 0.010 
SlrUilCULli)t\ 0,125 0.293 1. 033 0,218 1. 003 3.483 2.082 0,451 
ECHlU;~'\ 0.175 0.015 0,664 2.414 
PRIAPULJO;\ 0.147 
/·lJLLUSCA 301. 965 94.611 122.904 16.566 2.140 1.187 0.450 0.233 

Po lypl iicophot'a 0.474 0.006 0.013 <0.001 0,004 0.008 0.005 
Gas tt'opoda 6.789 0.876 4.202 0.055 0.135 0.171 0.031 0.009 
Bivalvia 294.703 93.709 lIS.571 16.40,1 1.863 0.914 0.400 0.218 
Scaphopcda 0.022 0.014 0.034 0.140 0.09B 0.01l 

("'~ Cephillopoda 0.072 0,002 
Unidenti f'jed 0.004 

ARTHROFODA 19.213 7.953 7.551 0,674 0.226 0.000 0.042 0.031 
pycl1og0rl ; da 0.009 0.001 0.001 0,001 
Arachnida 0.001 
Crus tacea 19.203 7.962 ).549 0.674 0.226 0.080 0.042 0.031 

Ostracoda 0.005 <0.001 0.001 0.001 
Cirripedia 12,774 0.015 <0.001 
Co;x'jloda <0.001 0.001 0,002 
Nebalillcca <0.001 0.001 
CUlilaC(~a O.OJoi 0,095 0.192 0.055 0.027 0.005 0.004 0.014 
Tanaidaceil 0.002 0.001 0.005 
Isoparh 0.138 O. )61 0.347 0.130 0,046 0.008 0.005 0.002 
A'7:phi Doda 3.525 5.583 6.GS9 0.276 0.141 0.048 0.004 0.008 
~',ySiC"CNI 0,030 0.002 <0.001 0.001 
Oeccpoda 2. )]6 1.505 0.350 0.213 0.008 0.017 0.029 

BRYOZOr, 0.555 0,684 0.079 0.00, 
Br.flCH1OPODf, 0,001 
ECHIIWiJ[m':,.;TA 13.757 38.227 33.734 35.478 15.516 1.026 2,353 3.433 

I!olothuroidr:a 0.076 0.584 20.031 6.760 5.334 0.017 1.132 2.739 
EclJinoic;..'o 11. 578 37./,11 4.3,2 13. ,198 6.56D 0.107 0.233 
Opiliuroicico 0.255 0.031 2.G01 14.21? 3.611 0.995 0,998 0.461 
rlsteroidl'o 1. 8018 0.202 5.9;:;0 1.509 0.005 0.004 0.116 0.001 

H[~\l CHORll:,TA 0.041 0,066 0.044 0.002 
CIlORD:IT!1 ).077 5.001 0.924 2.608 0.054 0.004 0.399 

Ascidiacca ).077 5.COI 0.924 2.600 0.054 0.004 0.399 
UIU Dr:m r I ED 0.233 0.376 0,41/ 0.140 0.064 0,14B 0.197 0,004 

, 

, 
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Biomass was small; average quantity per depth class ranged from less than 

0.001 to 0.04 g/m2. There were no evident correlations between biomass and 

water depth. 

Coelenterata were about equally represented in number of individuals 

between Hydrozoa and the two anthozoan subcomponents, Al cyonaria (Al.cyonacea) 

and ZO(lntharia (fig. 82). Hydroids I'lere present at all 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.l/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 

irregular. Biomass of anthozoans averaged between 0.3 g/m2 to nearly 15 g/m2 

at the various depths but was not correlated with depth, except that quantities 

were generally higher on the continental shelf and generally lower on the 

continental slope and rise. 

Platyhelminthes (fig, 82), l'ihich consisted entirely of Turbellaria, 

occul'red only in rather shallm'l water, betl'leen 0 and 99 m. Density ranged 

from 0.4 to 1.7/012, with the highest density in the shallowest bathymetric 

class. Biomass was exceedingly small at all depths, ranging from 0.006 to 

0.012 g/m2. 

Nernertea (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 l'iith only slight irregularity to lowest density 

on the continental rise. The relationship between biomass and \Vater depth 

was very similar to that of density. Greatest biomass, 0.9 g/m2, occurred 

in the inner shelf at 0 to 50 nt, and bathymetric-class averages decreased 

to 0.001 9/ln2 at depths of 2,000-3,999 m. 
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-Figure 82,--Density and biomass in relation to \'later depth in the 
entire Middle Atlalltic Bight Region for: Porifera, 
Hydrozoa, Alcyonaria, Zoanthal'ja, Pla'cyhellllinthes, 
and Nelnertea, 
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Aschelminthes (fig. 83), as presently defined by Barnes (1974), were 

represented entirely by Nematoda. Only the largest members of this g)"OUP 

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 51m2. There vias considerable irregularity 

in density as related to water depth, but the general trend Vias a higher 

density in shallow water and lower density in deeper water. Biomass of 

Nematoda was uniformly low at all depths. Quantities ranged from 0.003 to 

0.01 g/m2, \·lithout 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 increased water depth. High densities of about 472/m2 were 

present in shallow water along the inner continental shelf. Their density 

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

"851m2 on the continental slope, and to only 5.4/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/m2 , on the 

continental "slope about 591m2, and on the continental rise 0.4 g/m2 . 

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 56 m, which is much shallower than is 

typical for this phylum. Fo)" a group rarely reported from this region they 

were present in surprisingly high densities -- typically from 2.5 to 21. 31m2. 

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 

occur-rences were 101-1 (less thilll 0.6/m2 ) in density. Biomass of these small 

animals ranged from less tllan 0.001 to 0.14"g/m2, Largest biomass occurred at 

mid-slope, where the density \'Ias highest. 



-189-

Sipunculida (Sipuncula) (fig. 83) were present in all bathymetric 

classes. Their avel'age density ranged from 1/1112 to 121m2. High densities 

were present at mid-depths, 100 to 499 m, and decreased in both shallower and 

deeper \'/aters. The relationship between biomass and Vlater depth \'Ias similar 

to that between density and depth. Greatest biomass (3.5 g/nl) 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 shall 01'1 (0-24 m) I'later. 

Echiura (fig. 83) were uncommon in the Region and \'iere one of the fel'l 

taxonomic groups having a disjunct depth distribution. They ivere present in 

shallow I'later, 0-49 m, and in very deep water, 1,000-3,999 m. They \'iere 

present in 101'1 densities at all depths; in shallOl'/ water their average density 

was only 0.02 to 0.27/m2 , and in deep water they vlere some\'ihat more numerous, 

averaging 0.35 and 0,72/m 2, Biomass of Echiura in relation to water depth 

\'ias similar to that indicated by density, Biomass in shallow water averaged 

0.02 to 0.2 g/m2 and in deep water 0.7 to 2,4 g/m2. 

Priapulida (fig. 83) were rare in the study area, Only a few specimens 

vlere obtained and they \'iere present only in deep water, 1,000-1,999 m. The 

density of pl'i apul ids avel'aged 0,24/m2 and bi omass averaged 0.15 g/m2. 

Mollusca were one of the more common faunal groups represented in the 

~1iddle Atlantic Bight Region; they I'lere present in all bathymetric classes, 

They exh i bited an i rregul a r trend of decreas i ng dens ity \"iith increased water 

depth. Highest density, 911/m2, occurred in the shallowest depth class, 

0-24 m. At deeper levels 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, 271m2, 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/m2, 



;;; 
0 
c-
C-
O 
ill 

LL 

0 

0:: 
W 
c-

'" ;;; 

W 
0:: 
<! 
:> 
0 
(f) 

0:: 
W 
(L 

{""'I 
\ (!) 

2 
W 
;;; 

U 
W 
(L 

(f) 

LL 

0 

0:: 
W 
m 
;;; 
:> 
2 

-190-

~--- NEMATODA --~ 
10· 

8 -

6 

4 

2 

o 

500 

400 

300 

200 

100 

o 

e_No. 
A_ Wgt 

.. 
ANNELIDA 

II 

Q~--

0.014 

0.012 

0.010 

0.008 

0.006 

- 0.004 

0.002 

0 

- 30 

2 5 

-2 o 

I 5 

- I o 

5 

o 

,---- POGONOPHORA ---, 
25 0.20 

e 
20 .. 0.15 

15 

0.10 

10 

0.05 
5 

o 

SIPUNCULA 

14 

12 /e 
10 .. .. 

8 / 6 .. 
4 fA/ 8_8\ 2 

0 

1.0 
ECHIURA 

0.8 .. 
0.6 

0.4 

.. 
0.2 

. \ 
0 

PRIAPULIDA 
1.0 -

0.8 -.. 
0.6 f-

-
0.4 

-
0.2 - e 

o I 
, I I I I 

I 50 I 200 I 1,000 I 4,000 0 I 50 I 200 I 1,000 I 4,000 
25 100 500 2000 25 ,100 500 2,000 

WATER DEPTH IN METERS 
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the entire Middle Atlantic Bight Regiol] for: 
Nematoda, Annelida, Pogol1ophora, Sipuncula, 
Echiura, and Priapulida. 

5 

4 

3 

2 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0 

0.20 

0.15 

0.10 

0.05 

0 

;;; 
o 
c­
c­
o 
m 

LL. 

o 

W 
0:: 
<! 
:J 
o 
(!) 

0:: 
W 
(L 

z 

c­
I 
(!) 

W 

~ 



-191-

which occurred in the 0-24 m depth class, and the smallest average biomass 

was 0.23 g/m2, which occurred in the deepest water -- 2,000-3,999 m. 

Polyplacophora (fig. 84) were sparse (0.05 to 0.95/m2 and revealed no 

special affinity for any particulal' bathymetric level. Biomass, also, was 

small (0.001 to 0.47 g/m2) at all depths "here they were present. 

Gastropoda (fig. g4) were represented in all water-depth classes. They 

were present in highest densities in shallow water and decreased with slight 

i I'regu 1 ari ty l'iith increased lI'a ter depth. Density of gas tropods at 0-24 m 

averaged 961m2. Farther out on the continental shelf their avel'age density 

ranged from 12 to 141m2. They were slightly more abundant on the continental 

slope between 500 and 999 m, where they averaged 181m2. On the lower 

continental slope their density averaged 2.6/1112 , and on the continental rise 

1. 21m2. Bi omass was modera te 1 y sma 11 and the quantity vari ed I-Ii th depth in 

a pattern similar to their density. Largest biomass (6.g g/m2) vias in sha11ol'l 

water, 0-24 m, and it decreased irregularly with increased water depth. On 

the continental slope the biomass of gastropods averaged only 0.1 91m2, and 

on the continental rise less than 0.01 g/m 2. 

Bivalvia (fig. 84) were very abundant and l'iere the preeminent group in 

terms of biomass. Their highest densities occurred in shallow water and 

decreased irregularly with increased water depth. In shallow water, 0-24 m, 

their density averaged 815/m2. At 10l'ier 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/m2. Biomass trends in relation to 

bathymetric level were similar to those for density, but exhibited fel'ier 

irregularities. Largest biomass (295 g/m2) occurred in shallow water (0-24 m). 

Mid-shelf biomasses ranged from 94 to 119 g/m2; outer shelf biomass averaged 
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16 g/m2. On the continental slope the average biomass was only 1 g/m2, and 

on the continental rise 0.2 g/m2. 

Scaphopoda (fig. 84) "ere represented in all depth classes except the 

sha11ol'li::st (0-24 m) and deepest (2,000-3,999 m). At all depths where they 

occurl'ed, they were present in ·10\'1 densities. In relative terms they were 

most common on the upper and middle parts of the continental slope, where their 

average dens ity was 7 /m2. Dens ity decreased to 0. 9/m2 along the lower slope 

and diminished regularly inshore across the continental shelf to 0.09/m2 in 

shallow "ater, 0-24 m. Biomass of scaphopods was small in all depths; average 

values ranged from less than 0.001 g/m2 in shallow water to 0.14 g/m2 on the 

upper slope, and to 0.01 g/m2 along the lower slope. 

Cepha 1 opoda ({i g. 84) were represented on ly by eggs depos ited 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/m2. 

Arthropoda were exceedingly common and were represented mainly by 

Crustacea. Only two other classes of arthropods were represented in our 

samples: Arachnida and Pycn090nida. Arachnida were rare; they were taken 

only in shallow water, 0-24 m, ~Ihere they were present in low density (0.2/m2), 

and thei r bi amass I'las 1 ess than 0.001 g/m2. Pycnogon i da (fi g. 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 \'las very small at all depths, averaging less 

than 0.001 to 0.009 9/m2. 

Crustacea was the most numerous taxonomic group encountered in the 

Region, and were present at all water depths. They occurred in highest 
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density (1',414/1112) 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. Largest biomass (19 g/m2) occurred in shallow l'later, 0-24 m,' and 

decreased to 0.7 g/m2 on the outer continental shelf. On the upper continental 

slope the biomass averaged 0.2 g/m2, but only 0.04 g/m2 on the lower slope. 

Their average biomass on the continental rise was 0.03 g/m2. 

Ostracoda (fig. 85) were only partially sampled, because of their small 

size. They Ivere represented in samples from sha11O\'1 (0-99 m) and very deep 

(2,000-3,999 m) bathymetric classes. Hhere present they occurred in low 

densities, averaging 0.02 to 0.57/m2. Their biomass, as judged from these 

samples, Vias very small; average quantities ranged hom less than 0.001 to 

2 0.005 g/m . 

Cirrepedia (fig. 85) were restricted to water depths from 0 to 99 m, 

and their density vias clearly )'e1ated to water depth. In sha1101'/ Ivater 

(0-24 m) their average density I'/as 102/1ll2 and decreased to 0.03/m2 at depths 

between 50 and 99 m. Biomass showed a silni1ar relationship with water depth. 

Average biomass in shallow water was 12.8 9/1112 and decreased to less than 

0.001 9/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 low 

densities, 0.21/m2 and less. Biomass, also, was very small, averaging 0.002 

g/m2 and less. 

Neba1iacea (fig. 85) were rare; they were present at only three stations, 

all at water depths between 50 and 99 m. Density averaged 0.05/lll and biomass 
. 2 

averaged less than 0.001 g/m . 
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Cumacea (fig. 85) \"lere rather \·tidely distributed bathymetrically, 

and were represented in all depth classes. Densities were generally low 

to moderate. Their center of abundance was located at mid-shelf (25 to 99 m), 

vthere their density averaged 31 to 361m2. Along the inner shelf (0-24 m) 

they averaged only 2/m2, and on the outer shelf and upper continental slope 

4.7 to 8.8/m2. At depths below 500 In their average density ranged betl"leen 

0.4 and 0.7/m2. Bionwss of cUli1aceans was small at all depths; average 

quantities ranged between 0.004 and 0.19 g/m2. Trends in biomass were 

similar to those exhibited by density. Lal'gest quantities were present at 

mid-shelf depths, with smaller quantities along the inner shelf and upper 

continental slope. Smallest quantities occurred on the lower slope and on 

the continental rise. 

Tana i dacea (fi g. 85) I"/ere uncommon and restri cted to deep water. Depths 

at which they occurred ranged from 200 to 3,999 m. In all bathymetric classes 

they vtere 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 201m2 , in 

shallow water (0-49 m). Intermediate densities occurred on the outer 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 91m2, 

occurred on the continental shelf; intermediate amounts, 0.005 to 0.046 g/m2, 

on the continental slope; and smallest quantities, 0.002 g/m2, on the 

continental rise. 
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Amphi poda (fi g. 86) were the most numerous taxonomi c component in the 

entire benthos. They ~Iere particularly common on the continental shelf. 

Density Vias highest (1,261/m2 ) at mid-shelf at depths of 50 to 99 m, and 

decreased in both sha 11 o\~er and deeper \'Ia ters. Average dens ity in shallow 

Vlater (0-24 m) was 407/m2. On the outer shelf and upper slope their density 

averaged 38 to 491m2. I n deeper ",ater (greater than 500 m) thei r dens ity 

averaged betl-Ieen 0.6 and 51m2. Biomass of amphipods was generally quite 

small with largest amounts (3.5 to 6.6 g/m2) on the middle and inner continental 

shelf; intermediate quantities (0.1 to 0.3 91m2 ) were present on the outer 

shelf and upper slope. Small quantities, less than 0.05 g/m2, were present 

in water depths greater than 500 m. 

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

shallOl'/ and intermediate depths (less than 500 m). Density was highest, 

6.9/m2, in shallow water (0-24 m), and low, 0.02 to 0.11/m2, at all depths 

greater than 25 m. Average bioll1ass \'/as small at all depth classes. In shallOW 

water (0-24 m), it averaged 0.03 91m2 , and in deeper water the average biomass 

ranged froll1 less than 0.001 to 0.002 g/m2. 

Decapoda (fig. 86) were moderately C0ll11110n and were present in all 

bathymetric classes except those from 200 to 3,999 m. Density was highest, 

151m2, in shallow water (0-24 m) and decreased to 0.06/m2 in deep water (1,000 

to 1,999 m). Biomass, also, was largest, 2.7 91m2, 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 shallOl'/ bathymetric 

range of 0 to 199 m. Highest densities, 25 to 341m2, occurred in the inner 

shelf waters of less than 50 m. On the outer shelf at depths between 50 and 

199 m the average density of bryozoans ranged between 0.15 and 3.5/m2. Biomass 

exhibited a trend similar to that for density. Largest biomass, 0.6 to 0.7 
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g/m2, occurred in shallow vlater (0-49 m); intermediate quantities (0.08 91m2) 

were present at mid-shelf; and very small quantities (0.002 g/m2) occurred 

along the outer shelf. 

Brachiopoda (fig. 86) were rare in the Middle Atlantic Bight Region. 

They \'Iere present only at \'iater depths of 50 to 99 m. Density averaged 

0.02/m2 and biomass averaged less than 0.001 91m2. 

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 431m2 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/m2; on t.he conti nenta 1 slope it ranged between 1 

and 16 g/m2; and on·the continental rise the average biomass was 3.4 g/m2. 

Holothuroidea (fig. 87) were not numerous, but they occurred in all 

bathymetric classes and contl'ibuted substantially to the biomass. Density 

was highest (2 to 9 g/m2) at mid-shelf to upper slope and decreased to 0.1/m2 

in shallow water and to 0.4/m2 in deep water. Biomass trends \'iere similar 

to those of density; largest biomass, 21 g/m2 , occurred at mid-shelf and 

decreased to 5.3 g/m2 on the upper slope. Small quantities, 0.08 to 0.5 g/m2 , 

were present on the inner shelf. Small to moderate quantities, 0.03 to 2.74 

g/m2 , occurred on the lower continental slope and continental rise. 

Echinoidea (fig. 87) were common in shallow \;ater 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 411m2; on the 

outer 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 O.17/m2. Biomass of 

echinoids was large (4 to 37 g/m2) on the continental shelf and upper slope. 

On the lower continental shelf and the continental rise theil' average biomass 

was only 0.1 to 0.2 g/m2. 
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Ophiuroidea (fig. 87) w~re present in all bathymetric classes and were 

abundant (average density 231/m2) on the outer shelf. Density vias low (0.4 

to 0.7/nl) on the inner shelf, but averaged 61/m2 at mid-shelf. Density 

averaged 18/m2 on the upper slope, decreased to 1.6 and 2.2/m2 on the middle 

and lower slope, but averaged 5.9/m2 on the continental rise. Bioma~s 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/m2, whereas in deep water (200 to 3,999 m) the biomass averaged between 

2 0.5 and 3.6 g/m . 

Asteroidea (fig. 87) \;ere present in all bathymetric classes and the 

relationship between density and I'later depth l'las irregular, but revealed a 

trend of higher density in shallower I;aters and lovler density in deeper waters. 

2 Density of starfish on the continental shelf averaged between 0.3 and 2.1/m . 

On the continental slope the average density ranged from 0.2 to 0.4/m2. 

Density on the continental rise averaged 0.06/m2. Biomass trends for starfish 

were similar to those for density. Average biomass on the shelf ranged from 

0.3 to 6.0 g/m2. On the continental slope the biomass averaged between 0.004 

and 0.12 g/m2. On the continental rise the average biomass was less than 

0.001 g/m2. 

Hemichordata (fig. 87) were sparse and revealed no conspicuous 

relationship in regard to bathymetric level. They were present on the 

continental shelf at densities averaging 0.2 to 0.4/m2. On the mid-continental 

slope, their only deepvlater occurrence, their density averaged 0.2/m2. 

Biomass of hemichordates was small at all depths, averaging between 0.04 and 

0.06 g/m2 on the shelf and 0.002 g/m2 on the slope. 
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Figure 87.--Density and biomass in relation to Ivater depth in 
the entire Middle Atlantic Bight Region for: 
Holothuroideil, Echinoidea, Ophiuroidea, Asteroidea, 
Hemichordata, and Ascidiacea. 
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Chordata (Ascidiacea) (fig. 37) were present in all bathymetric 

classes, except at mid-slope at depths betvleen 500 and 999 m. They occurred 

in substantial quantity and the densities on the shelf l'Iere highest ~Iith 

quantities averaging between 10 and 351m2. Densities on the continental 

slope and rise averaged 0.3 to 2.6/m2. Biomass was moderately high on the 

continental shelf; average quantities ranged from 0.9 to 7.1 g/m2. Biomass 

in deep l'iater, 200 to 3,999 m, ranged from 0.004 to 0.4 gin? 

Subarea Differences in the Distribution of Taxonomic Groups 

In this section the principal differences in bathymetric distribution 

of the various taxonomic groups from one subarea to another are described. 

Also, differences or similarities in density and biomass from one subal'ea 

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 

Ne\'! 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 

to south; sponges averaged 0.8/m2 in Southern New England, 0.5/m2 in New York 

Bight, and 0.4/1112 in Chesapeake Bight. Biomass was substantially greater, 

averaging 0.11 g/m2 (table 14), in Southern New England than in the other 

subareas, where the biomass averaged 0.03 and 0.04 g/m2, respectively (tables 

16 and 18). 

Coelenterata occurred in all bathymetric classes in each subarea and 

exhibited similar trends of quantity in r'elation to water depth. Coelenterates 

were most numerous and occurred in largest biomass in Southern New England, 
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were relatively sparse in Nel·1 York Bight, and were present in intermediate 

quantity in Chesapeake Bight. 

Hydrozoa I;ere common on the continental shelf in all subareas, but 

were rare below 500 m. The quantity of hydroids varied only modestly from 

one 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-subarea 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 distributed much the same, in relation to 

bathymetric level, in all three subareas. However, one of the main subgroups, 

the Alcyonacea, presented a different pattern. They vJere common at mid-depths 

and in deep water (50 to 3,999 m) in Southern New England and New York Bight, 

but in Chesapeake Bight they occurred only in very shallow (0-24 m) and 

very deep (1,000-3,999 01) 1·later's. 

Platyhelminthes occupied the same bathymetric classes in all three 

subareas. They were present in largest quantities, in ter1llS 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 fi rs tin Southern Nel; Eng 1 and with an average of 61m2, ranked 

second in New York Bight with 2.6/m2, and were least abundant in Chesapeake 

Bight with 0.4/m2. Biomass values reflected the same sequential order, with 

average values of 0.8 g/m2, 0.7 g/m2 , and 0.3 91m2. 
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Table 13.--Mean number of individuals 1 i sted by major taxonomic groups for each ba thy-
metric c 1 as s., representing the Southern New England subarea. 

Taxonomic group 6athYN:tric class ([;1(' lers.) 

0-24 25-49 50-99 100-199 200-499 500-999 1,000-1,999 2.000-3,999 

No.!m!.. No./m 2 liP·/m 2 NO.!r.!..2_ flo. 1m 2 ~o--!mz No ./n~ No ./m~ 

PORIFERA 2.GO 3.37 1.32 0.43 0.25 0.18 0.13 
CDELEIIICRAl!1 ll3.;0 4.75 12.23 19.68 15.64 3.00 3.W 0.51 

Hydrozo:l 73.20 2.19 0.82 2.35 
AnthozoCl 40.20 2.56 11. 41 19.(ig 13.28 3,00 3.18 0.51 

Alcyonacca 1.05 2..12 2.14 0.50 0.45 0.25 
Zoanthi! ri il 3.40 2.04 9.79 15,47 9.64 0,18 0.13 
Unidentified 36.80 0.52 0.57 0.79 1. 50 2.50 2.55 0.13 

PlATYHElr·1I tnHt:S 6.77 0.22 0.50 
Turbellada 6.n 0.22 0.50 

NEMERTEA 3.0G 12.00 9,95 3.47 2.07 0.75 2.09 0.13 
ASCHEU·lltHHES 17.97 1. 56 6.65 O.Btl 0.86 5.13 0.18 0.75 

Nema toda 17.97 1. 56 5.65 0.84 0.86 5.13 0.18 0.75 
ANNELIDA 315.54 547.37 484.36 333.53 254.93 105.00 13.73 7.19 
POGOHOPHORA 7.14 10.38 2.64 1. 55 
51 PUNCULl OA 4.49 20.15 7.70 15.32 18.79 2.50 0.18 1.50 
ECHlURA 0.91 0.38 
PRIAPULID,\ 0.54 
t\OLlUSCA 478.97 91. 35 209.01 134.01 72.43 lOG.13 44.18 12,07 

f'olyplilcophora 2.14 0.22 1. 89 0.25 0.6·1 0.13 
(-"1 Gastropoda 135.83 46.07 19.43 2.11 9.14 13.13 2.73 0.25 

Bivalvia 340.57 45.07 185.80 120.74 55,50 91.25 40.45 II. 69 
Scaphopoda I. 74 7.43 1.50 0.36 
Ccpha 1 opoda 9.42 0.36 
Unidentified 1. 89 

ARTllRO?OOA 1370.57 2146.64 2000.46 61. 59 45.14 10.13 1.45 3.63 
Pycnogonida 1. 23 1.37 ' 0.21 
Arachnida 
Crustacea 1369.34 1145.27 2080.25 61.59 45.14 10.13 1.45 3.63 

Ostracoda 1.11 I. 37 
Cirri[lcdia 107.46 2.41 
Copepoda ·0.1I 0.43 ,0.53 
Nebaliacea 
Cur.lacca . 1. 26 88.30 49.13 7.53 3,07 0.75 0.36 1.00 
Tanaicacea 0.36 0.18 0.88 
Isopoda 4.94 36.67 10.46 1. 37 0.93 2.50 0,18 0.31 
A.'Dphipodd 1220.31 200B.67 2015.79 52.16 39.71 6.25 0.73 1.44 
Mysidacea 7.03 O.ll 
Decapod a 27,23 9,11 3.34 0.53 0.64 

BI(YOZOf\ 83.29 73.63 0.29 0.26 
BRACH I m'QDA 
[CIt [NOf)[R~':1\ T" 4. 12 39.49 1:,<1.71 311. 11 <10.51 3.00 3.18 8.63 

HolothuroidCd 1. 83 11. 71 2, II 8.86 1.00 0.75 
Echinoideil 1. 29 34.89 14.68 1.42 0.79 O.W 0.38 
Ophiuroidecl 0.89 0.89 125.14 315.47 30.29 3.00 1.64 8.00 
Asteroidea O.ll 3.81 3.18 2.11 0.57 0.36 

HEMICHORD!-\TA 0,73 0.16 0.63 
CHORDATA 20.69 73.63 15.30 34,58 2.43 1.36 2.31 

Ascidiacea 20. G9 73.63 15,30 34.58 2.43 1.36 2.l1 
U11l0ENT1F1ED 4.26 16.93 7.09 7.63 7.21 3.50 1. 55 9.25 
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Table 14 .--I,jean biomass listed by major taxonomi c CJroups for each ba thymetri c class, 
representing the Southern New England subarea. 

8,lthyr:tetdc class (I'!pters) 
THon0nic group 

0-14 25-~9 50-99 lJO-199 200-499 5DO-9:;:} 1,DCIO-I.999 2,ODO-3,999 

9/J 9./!}2 vrl 9fr:} 9../r.l !J./rl 9l'~l 'I!f.!} 

rOR1F[RA 0.147 0.08 0.059 O.C35 0.002 0,002 0,079 
(DfU:,HR}"; . .I, 5.640 2.2ti" 2,117 23.1, 11 31.~12 0.054 0,429 2.478 

llyd'"O;:Cd 2.933 0.287 0.081 0.14? 
hnthozoa 2.708 1.977 2.035 23.411 31.270 0.054 0.429 2.478 

A)cyonacea 0.361 0.435 0.081 0.005 0.116 0,Q04 
Zl1Jn~!:Jri d 1.833 1.950 1.542 22.935 31.126 O.14a 2,091 
()'lidentified 0.875 0.027 0,133 0,040 Q,OG2 0,049 0,166 0.382 

PLA TV H!::L1 i 1.';~H ES 0.035 O.O':i3 O.C16 
Turbcllaria 0.036 0.D03 0.015 

tIC·:~RTEA 0.752 2,OlD }.013 0.232 0.164 0.011 0,103 0,001 
ASCHELI·: tiTHES 0.C03 0.003 0,010 0.005 0.005 0.015 0.002 0.006 

li~~~a toda 0.CJ3 0.008 0,010 0.005 0.005 0.015 0.0:12 0.006 
A'i'lELlUI 23.WD 24.373 31.012 lG.416 5.575 3.275 0.796 0.299 
!'0;:;O~m?)iOKA 0.089 0.032 0.011 0.359 
SIPU:;CULlD'\ 0.588 1.126 l.412 1.142 1.453 10,676 0.012 1.003 
[CH1URA 0,472 0.267 
PRlfIPLiLlO'; 0.361 
HOLUJSU. 294.898 263.083 13l.lO2 4.572 2,004 0.958 0,524 0.312 

Poly;:!lacophora 2.207 0.025 0.027 0.002 0.003 0.001 
Gastropoda 4.0S8 2.232, 7.914 0.013 0.054 0.076 0.019 0,004 

f'\ 8h-alvia 188.598 260.020 123.154 4.403 1. 831 0.853 0.f.60 0,306 
SCilpio[lOG3 0.027 0.115 0.021 0.006 
Cephalopoda 0,129 0,004 
Unidentificd 0.003 

ARTHROf'(:OA 53.305 16.668 10.£.85 0.533 0.224 0.058 0.024 
Pycno,]onida 0.006 0.002 0.002 
Arachnida 
Cru5tacec 53.299 16.665 10.682 0.533 0.114 0.058 0,024 0.049 

Ostr~coda 0.011 0.002 
Cirri;;edia 38.950 0.056 
COllcpo:fa <0.001 0.003 0.006 
llebii1i<lCea 
Cur:',acea 0,020 0.277 0 .. ;:(,9 0,056 0.01.1 0,008 0.004 0.026 
Tan;;ic<lcea 0.004 0.OD2 O.OOG 
hOjlOdd 0.D53 0.616 . 0.31,3 0,OJ5 a.on 0.019 0.013 0.DC3 
l.r.-ifJhipoda 1O.~~8 13.957 9.827 0.377 0.1·14 0.025 0.006 0.014 
Hysidacca 0.0'5 0.OJ1 
D2capoda 3.652 1.758 0.21\1 0.005 0.013 

BRYOZQ/\ 1. 917 2.755 0,044 0.003 
ERt..CHI (90<)Ji 
[WmO[.::i~:'r\iA 13.141 4.560 57.353 ~,~. 9SG 23.0C6 l.m 1. 307 4,536 

Holotr.ul"oicC:d 0,101 ~3. 353 3.3 112 3.S50 0.331 3.579 
[chir,oi{:,-;a 12.277 1\.729 2,261 17.123 12.S:H 0.332 0.525 
Ophiuroidea 0.':2.9 0.053 5.312 22. ~>70 6.1113 1.714 0,519 0.482 
Astcroiced 0.274 0.274 6.1I27 1.9;:2 D.Do6 0.125 

HEHICHOflD:',j/, 0.133 0.0110 0.005 
CI1OHf1/IT/, 9,6~7 2·1.2C9 1.666 ~.625 0.106 0,00) 0.369 

/,scidiacea 9.G97 14,1[,9 1. 666 ~.G2S Ct.1C'6 0.007 0,369 
UlIl DElnl Fi EO 0,015 1.138 0.OG6 0.195 0.100 0,035 0.4[,6 0.142 
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Tab 1 e 15. --flcan number of i ndi vi dua 1 s 1 is ted by maj or taxonomi c groups for each bathy­
metric class, representing the New York Bight subarea. 

Taxonomic group 8athynetric cl..1ss (meters) 

0-24 25-49 50-99 100-190 109·409 :iOO~999 1,000-1,999 2,009-3.999 

NO./m'- No.lm' !!.~~ U2...:.im2 llo~ r!Q~1I12 No ./m2 No ./m2 

PORIfERA L02 0.94 0.17 
COELENTERi\TA 19.51 6.06 4.42 9.93 7.51 )0.29 L80 1.58 

Hydrozoa lL26 4.65 1. 40 2.00 0.19 
Antholoa 8.28 L41 3.02 7.33 7.51 10.00 1.80 L58 

Alc),ollacea 0.04 5.33 1. 88 3.71 1.60 0.75 
20anthada 8.18 0.60 2.38 0.67 0.75 6.29 0.33 
Unidentified 0.81 0.60 L33 4.88 0.20 0.50 

PLAIYHEU,J tITfI[S 0.04 0.13 0.09 
Turbellaria 0.04 0.13 0.09 

NE~iERTEf\ 3.30 4.17 1.55 1.78 0.50 0.19 0.17 
ASCHEU·tINTHES 0.04 0.13 L13 0.29 0.60 

/lema toda 0.04 0.13 1.13 0.29 0.60 
AtlNEll DA 1119.52 136.60 265.94 127.22 113.88 43.43 24.10 7.33 
POGmiOPHORA 1.25 9.71 3.80 3.50 
SIPU,';CULIDA 0.50 4.32 4.89 7.50 1. 29 2.80 0.50 
ECHIURA 0.52 0.83 
PRIAPUllOA 
flOllUSCA 652.31 54.94 109.88 117 . 87 86.00 129.43 23.60 20.66 

Polyplacophora 0.13 0.50 
Gas tropoda 62.46 4.31 5.38 44.44 12.25 31. 29 3.80 2.33 
Bivalvia 589.85 50.63 102.61 68.99 64.25 8G.DO 18.40 17.83 
Scaphopoda 1. 76 4.44 9.50 12.14 J. 40 
Cephalopoda 
Uni dent; fied 

ARTHROPOOA 488.05 402.13 978.18 48.67 22.89 4.57 1.20 2.17 
Pycnogonida 0.24 
Arachnida 0.57 
Crustacea 487.24 492.13 978.]0 48.67 22.89 4.57 1. 20 2.17 

Ostracoda J.15 
Cirripcdia 283.48 0.06 
Copc-poda 0.09 
Nebaliacea 0.17 
Cumac'ca 2.01' 3.38 25:2/ 13.78 2.38 '0.60 0.75 
Tanaidacca 0.33 
Isopoda 5.43 21. 73 13.69 1.44 2.13 0.20 
! .. mph ipoda 171.09 459.10 932.10 23.78 13.13 4.57 0.20 0.92 
f,lysidacca 3.61 0.17 0.04 0.25 
DecapoJa 20.41 7.75 6.93 8.67 0.20 

8RYOZOA 11. 91 3.03 4.04 
BRll,CIIJ OP[lDA 
[CH I NODE Ri·\ .. \ T A 120.65 38.79 10.84 175,67 13.75 3.00 2.70 3.33 

t!olothuroidea 1. 07 0.04 O. )) 1. 11 6.50 0.29 0.40 0.50 
Echinoidea 118.04 33.44 5.0B 0.89 0.25 
Ophiur'oidN 0.61 3.59 123.00 G.75 2.71 2.10 2.83 
Asteroidea 0.93 0.31 L40 0.67 0.25 0.20 

H[/'\ICIIOflDATA 0.28 
CHORD/iTA 1. 24 13.52 5.57 0.67 0.25 3.33 

AscididC('U J. 24 13.52 5.57 0.67 0.25 3.33 
UNIDUH1FIED 11. 89 0.77 0.79 5.56 . 0.50 3.29 5.00 3.08 
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Table 16.--Mean biomass 1 i s ted by major taxonomic groups for each bathymetric class, 
representing the ~~eYI York Bight subarea. 

flilth)1,,,"'tl'ic ("135<'; 
laxorio;;;lc gro .. p 

(r\::lcrs) 

0·14 25·49 50·99 l(l:]~ l:n 2C>~99 soe-9~9 1,0)0-1,999 2 ,080-3 ,~99 

'lie} 5./!E.2 Si/r:} s/0..Z 9/r.;:.Z 2fffl :J!'!'.2 £}1fJ.2 

PORIFERA 0.010 C.O?2 0.002 
COElE.'tiH'),T,"t 2.955 0.380 0.439 7.119 O.5S1 0.9[6 0.164 0.625 

h .. vdr0103 0.179 0.050 0.024 0.027 0.003 
Anthozoa 2. ]76 0.330 0.';15 7.0;2 0.551 0.563 0.164 0,625 

Alc),onJeca 0.001 0.6:;9 0.1:::5 0.376 0.104 0.032 
ZOcr,thada 2.776 0.202 0.352 6.092 0.122 0.587 0.307 
Unid€:ntified 0.1'?3 0.052 0.301 0.2.'14 0.060 0.285 

PLATYH~LJ\;:mi~S 0.002 0.004 0.00' 
Turbel1c.ria 0_CD2 0.004 0.004 

tlHlH:TElI 2.048 0.711 0.IS3 0.152 0.011 0.003 0.002 
ASCHE LP.! :17H£S <0.001 0.001 0.002 0.003 0.006 

Ne;:,a teda <O.OO! O.OO} 0.002 0.003 0.005 
A!mELl ['). 31.18::1 7.980 11.257 3.955 10.3S0 3.149 0.894 0.723 
POGQ;;oPHO?/\. 0.003 0.0<':5 0.030 0.012 
SIPWiCULlC.oi 0.116 0.858 0.522 0.934 0.083 0,194 0,007 
ECHlU?..t:. 0.519 2.400 
PRIAPUllD'; 
HOLlUSCA 710.785 ~1.072 131.048 2,733 2.264 1.011 . 0.515 0.225 

f'olypl~cophora 0.001 0.012 
Gastropoda 7.837 0.1,26 1. 073 0.157 0.346 0.133 0.030 O,Og 
Bh'alvia 702.858 40.64& 129.9~4 1.507 1'.703 0.687 0.469 0.199 
Scapho;)oda 0.030 0.054 0.210 0.191 0.016 
Cephalcpca 
UnidelltHied 

ARTHROPODA 23.438 5.669 5.667 1.162 0.163 0.113 0.110 0.018 
PycnogDni da 0.005 
Arachnida 0.003 
Crustacea 23.430 5.669 5.657 1.162 0.163 0.113 0.110 0.018 

O~ tr~codu O.OlD 
CirripC'dia 16.175 0.011 
C0;Jc~od~ <0.C01 
liC'l;a 1 i ceca, ·-0.002 
Climcca 0.0]7 0.014 0.117 0.0r,0 0.016 0.006 0.007 
T~naid~cea 0,003 
Is~poda 0.075 0.874 O. 3'J~ 0.234 0.076 0.002 , 
k,~?hipoda 2.6.78 2.1531 4.579 0.059 0.0[,8 0.113 0.002 0.007 
~~ysiGi~<:ea 0.016 0.00·1 ~O.OOi 0.OC2 
Decapooa 4. /.:;1) 1. 9,l7 0.::55 O.78t) 0.100 

DRYOzor, 0.206 0.153 0.052 
ERlICH I oro~,.~. 
[C!! 111O:J!:f\:··Jl.T i\ 32,851 [6.242 8.04 )9.3S4 2.590 1. 154 J.459 2.472 

Holotn~rD'd{!e O. ] 32 . O. g5 O.G29 0,0']3 0.57) 0,013 2.487 1.906 
[chinvjd~a 25.eG4 65,592 7.!.72 14.S'~4 0.226 
Orhiuroicea 0.435 O.FA 4. 2~6 1.790 1. 141 0.724 0.567 
As teroi (,ea 6.420 0.505 7,244 0.7El 0,{}Q2 0.248 

H[MIO:C?O/ITA 0.022 
CHOfwt,Tr, 0.094 0.791 0.294 0.100 0.002 

JI.scidiact':!il 0.0% 0.791 0.294 a.IO 0.002 0.544 
UIIIOUH If J ED 0.376 0.229 0.254 0.113 0.005 0.471 0,044 0.025 
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Nematoda were more widely distributed bathymetrically and occurred in 

larger quantities in Southern New England (average density 61m2 and biomass 

0.007 g/nl) than in the other two subareas. In Nevi York Bight their 

distribution was irregular and they were present in relatively small 

quantities (average density of 0.1/m2 and biomass less than 0.001 g/m2 ). 

In Chesapeake Bight nematodes were slightly irregular in distribution and 

the quantity was intermediate betvleen that in Southet'll New England and New 

York Bight (density averaged 21m2 and biomass 0.006 g/m2 ). 

Annelida \vere widely distributed in all subareas. They were most 

abundant in Southern New England, intermediate in New York Bight, and 

relatively sparse in Chesapeake Bight. An exceptionally high density of 

annelids (l,120/m 2 ) occurred in the shallow waters (0-24 m) of New York 

Bight, as compared l'lith the other subareas where the density at this depth 

averaged 316 and 183/m2. Biomass trends were similar to those of density; 

Southern New England averaged 19 91m2, New York Bight 13 g/m2, and Chesapeake 

Bight 9 g/m2. 

Pogonophora occurred primarily in deep water (200 to 3,999 m) in all 

three subareas. Density and biomass were approximately equal in Southern 

New England and New York Bight, but were three to four times more abundant 

in Chesapeake Bight. In the two northern subareas the density of pogonophorans 

averaged approximately 51m2 , in tile deep water, \vhereas in Chesapeake Bight 

thei r average dens i ty was 161m2. An unusually shallow occurrence of 

pogonophorans Vias found on the continental shelf in Chesapeake Bight. Live 

specimens and tubes were taken as shallow as 66 meters and tubes only were 

present at 43 meters. 
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Sipunculida were widely distributed batliymdrically in all. three 

~·\j"<1I'l'i1S, but there was a marked difference ill density and biomass. Density 

vl'I~; hi\lhcst (average about 9/111 2 ) in SOllt!ll'rn ~:'.d Ln'lland, intennediate 

(Jill?) in Nelv York Bight, and 10',''''',\ (l.S/r:?) in ChCSilpI~ilke Bi9ht. Trends 

ill iJilllllass I';ere nearly the saine; lU'l,!'"t (1,: ,;f,,!) in Southern NeVI England 

(\)Id substantially lower (0.4 ilnd 0,:' (!!:") i" 'p'" York Biglit and Chesapeake 

lli ~Jh l .. 

EchiLwa occurred in both very ',Iilll,'" (I". tll,HI 50 m) and very deep 

(1]1't'Jter than 1,000 m) water in t:';o ,.,: ,.,'"" •.• , .... "',),', fliqht and Chesapeake 

",Ii! in deep water, 1,000 

to 1 aqO ,. '. rn. Densities were 101'1 inlil i'e I· U' ';11 . .\110\,/ and deep water. 

ho\<"cver, was 1 arger (1. 3 el ) (,,' 

r, '." tili' st1me ba thymetri c 

I",' ,llid lJiolllass less 

..... 1 ,:2 ...... -, g,' - . 'I}" compJrisons . 

, , 

. , 

~ " ,-' ~ ". 

j " ' .•. r 

y..:-2:$ -- , '~""'''' ("0-99 m 
, , 

, . I II 
f ,f 
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c) 
Table 17.--Mean number of individuals 1 i sted by major taxonomic groups for each bathy-

metric class J representing the Chesapeake Bight subarea. 

Taxonomic group Bathymetric class (metcl'S ) 

0-24 25-49 50-99 100-199 208-499 500-999 1.000-1.999 2.000-3.999 

No./m2 rlo./m2 tlo./~ lli0~ 1\0,/m2 !i.o./m2 No,/m2 No. 1m2 

PORIfERA 0.02 0.17 0.15 
eOElENl ERAl A 10.57 14.25 11. ~7 154.65 IB.33 1. 70 6.07 1.63 

Hydrozoa LBO 11. 81 9.17 154.00 13.00 
AnthozOil 8.B7 2.44 2.20 0.66 5.33 1. 70 6.07 1. 63 

A 1 cyorldcca 0.02 0.91 1.13 
Zoanthilrla 3.89 1. 15 0.17 0.33 
Unidrmlified 4.95 1.29 1. 93 0.33 5.33 1. 70 5.15 0.50 

PLATYHEUll rfl!![S 0.50 0.19 1. 27 
Turbcllar'ia 0.50 0.19 1. 17 

NENERTEA 7.31 4.13 4.13 1.83 2.17 1.00 ).38 
ASCHElHI!l1HES 1.35 1. 50 0.33 2.00 0.69 1. 3B 

Nematoda '1.35 1. 50 0.33 2.00 0.69 1.38 
A~NElI DA 181.73 236.4B 131.73 102.83 B·l.00 39.40 15.00 3.63 
POGONOPHORi\ 1. 42 0.40 15.33 3B.20 B.46 3.00 
SIPUtlCUliDA 0.02 0.04 1. 33 1.67 2.10 3.08 2.13 
WIIURA 0.25 0.04 0.15 1.25 
PRIAPUlIDA 0.13 
~\OLlUSCA 1232.94 51.00 319.53 492.50 122.49 293.30 33.47 B.B8 

Polyplacophora 0.13 0.33 1.30 1. 31 0.25 
Gastropoda 96.82 5.52 1. 40 3.00 5.33 13.60 1. 54 1.63 

0 
Bivalvia 1135.99 44.54 316.93 487.50 112.33 270.30 29.54 7.00 
Scaphopoda 1. 94 1. 20 2.00 4.50 B.lO 1.08 
Cephalopoca 
Unidentified 

ARTHROPODA 247.89 358.40 293.CO 86.99 74.83 5.40 1. 15 2.00 
PycnogCJflida 1. 96 0.42 0.93 0.33 
Arachnida 
Crustace(l 245.93 357.98 292.87 86.66 74.83 5.40 1. 15 2.00 

Ostracoda 0.02 0.04 0.75 
Cirripedia 0.31 0.19 
Copepoda 
Neba 1i <lC0l1 0.40 
Cumacea" 2.26 27.50 . 23. 13 5.50 11.50 0.60 0.15 
Tanaidacea 1.00 
Isopoda 29.48 11.3S 6.47 2.00 0.33 0.40 0.15 0.25 
A.'l1phipoda 198.23 311.90 259,67 78.B3 62.67 4.20 0.85 
Mysidacca 8.65 0.06 
Oecapoda 6.98 5.94 3.20 0.33 0.33 0.20 

BRYOZOA B.55 2.31 J3.73 
BRJ\CH 1 orODA 0.13 
ECH] NODER!<ATi"" 16.45 45.98 11.74 129.67 18.83 2.70 2.15 6.8B 

Holothvroider:t O.O~ 0.31 0.21 3.33 14.83 1.10 0.46 0.50 
Echinoidea 15.63 45.04 9.53 
Ophivroidca 0.73 0.48 1.67 125.67 3.67 1.20 1.23 6.13 
Asteroidea 0.05 0.15 0.27 0.67 0.33 0.40 0.46 0.15 

HHIICHOfWATA 0.13 
CHOR[)!'\Tt''I 13.87 0.79 3.33 0.85 2.00 

Ascidiace3 13.87 0.79 3.33 O.B' 2.00 
UNW[NTlF1[D 17.01 4.21 1.27 0.67 12.00 1.10 2.31 7.38 

, 
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Table 18. --/-lean biomass 1 is ted by major taxonomic groups for each bathymetri c c1 ass, represent-
ing the Chesapeake Bight subarea. 

B3t'ly:-dl'ic class Ir:l'tt'l"$ } 
Taxol'foJn1c {Ire,:.:;; 

0-14 25-49 50-99 10:)-199: 20'J-t..99 5Cl0-Si9 1.00J-l.999 2.C:rCl-3,999 

a/rl '.lI:3 9lrl 9J!22 sin! 9l'!1 £irl sI~2 

PORIFEPA 0,004 0.116 O.0~8 
COELE:,iU:':,TA 5.170 1,984 0,923 O.llO 0.352 0.039 O. )25 0.165 

Hydnnod 0.359 0.]20 0.055 0.100 0.035 
Ar,tilC'lOa 4.SJ.? 1. 864 O. (;58 O. OlD 0.317 0.039 0.725 0.165 

;"lc],onacca 0.024 0.399 0.150 
ZOilnthal'i~ 4.764 1.)13 0.121 0.007 
Uniri(·~~ified 0,013 0.150 O.7/'7 0.003 0.317 0.039 0.326 0.005 

PlAT\'I![Lftj ~iTf:t5 0.006 0.009 0.021 
Tud:.e 11 or; a 0.Oa5 0.00) 0.021 

ImlERl fA 0.259 O.~23 0.G53 0.720 0.100 0.018 0.417 
·flSCH[U:ji!THES 0.009 0.002 0.003 0.014 0.005 0,008 

lie;"..;. toda 0.009 0.002 0.003 0.014 0.005 0.009 
AlHlELl [I ..... 10.996 11.}80 6.298 3.312 10.092 8.374 0.694 0.134 
POSO:\O::'huAA 0.009 0.0:)1 0.047 0.305 0.020 0.010 
51 PU:1CUdDA <0.001 <0.001 0.163 0.043 0.120 5.287 0.011 
[CHIU?J, 0.060 0.038 1.335 6.731 
PR]/,PULIDA 0.078 
MOLLUSCA 81. 043 53.352 66.783 75.108 2.295 1. 493 0.338 0.084 

Po 1 yp 1 acophora 0.011 0.003 0.008 0.014 0.002 

( Gas tropoda 7.304 0.558 0.148 0.018 0.01,2 0.273 0.015 0.012 
Bivalda 73.728 52.)72 66.619 75.257 2.147 1. 118 0.297 0.069 
Scaphopoda 0.032 0.016 0.013 0.103 0.094 0.012 
Cepha 1 opoda 
Unicentifil,:d 

ARlHROP'JflA 2.694 5.361 l. 755 0.392 0.317 0.074 0.006 0.012 
Pycnogcn'ida 0.012 0.001 O.Din 0.003 
Arachnida 
CrLlstacee 2.632 5.350 1. 752 0.388 0.317 0.074 0.006 0.012 

Ostracoda <O.uOI <0.001 0.005 
Cirri~edia 0.002 0.008 
Copepoda 
tkLaliacea 0.003 
CU'l'.aCea 0.011 0.075 0.105 0.017 0.072 0.005 0.002 
lana i d.lcea 0.005 
lsu;1oda 0.208 0.130 0.216 0.083 0.003 0.004 0.002 0.002 
t-pphipoda 1.060 3.624 1.350 0.282 0.235 0.022 0.003 
Hysidacril 0.030 O.OQl 
D-:capoda 1.371 0.922 0.079 0.007 0.007 O.0~2 

[lRY01C.r~ 0.179 0.04J 0.291 
EH.MH]C;PC:;:I 0.001 
ECHI :IGLti-,:'AT{, 3.555 29.148 2.::'9B 23.728 15. DB 0.378 2.38G 2.5G8 

Holothuroicea 0.035 1. 145 0.01,7 24.745 14.940 0.059 0.766 2.308 
Echinoidea 3.4&2 27,W:;lS 2.3r.1 
Ophfurolc'ea D.059 O. 0·~6 0.G53 2.693 0.192 0.318 1.613 0.250 
Asteroicea <0.001 0.052 O. l16 1. 290 0.007 0.001 0.007 0.002 

H8~lCHC;;DAlA 0.068 
CIICRo,.-..T,\ 9.£'.09 0.412 O. l25 0.003 0.242 

t.scfC:lac(>a 9.W}9 0.41:? O. 115 0.003 0.242 
U:1IOEUTIFiEV 0.223 0.094 0.021 0.003 0.060 0.011 0.007 0.050 
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ranged from 0.1 to 1. 31m2 . Biomass, also, \'ias small in all areas; values 

ranged from 0.001 to 2.2 g/m2 and was generally proportional to the density. 

Gastropoda were one of the more COlllnon components of the ~1011usca. 

In each subarea they exhibited a similar distribution in relation to water 

depth. Densities generally were highest (291m 2 ) in Southern New England, 

intermediate (211m2) in New York Bight, and lowest (161m2) in Chesapeake 

Bight. Biomass reflected this same trend of decreasing abundance, 1.8 g/m2 

in the north to 1.0 g/m2 in the south. 

Bivalvia were different from many other major taxa in having the 

highest densities (averaging 300/m2) in the Chesapeake Bight subarea, 

intermediate densities (average 125/m2) in New York Bight, and lowest 

densities (average 111/m2 ) in Southern New England. Particularly high 

densities (1,136 and 590/m2) in Chesapeake Bight and New York Bight occurred 

in shallDl'/ water, 0-24 m. Differences in density, associated with water 

depth, were the same in each subarea. Biomass averaged nearly the same in 

the three subareas; it was only slightly higher (average 109 g/m2) in New 

YOl'k Bight, and about equal (84 and 85 g/m2) in Chesapeake Bight and Southern 

New England: Decreases in biomass with increased water depth were generally 

similar in all subareas. 

Scaphopoda occulTed in moderately deep water in all subareas. They 

were present in highest density (5.8/m2 ) in New York Bight, and about equal 

densities (approximately 31m2 ) in both Southern New England and Chesapeake 

Bight. Biomass of scaphopods was small in all subareas and the relative 

quantities were similar to their density. Largest biomass (average 0.1 g/m2) 

was in New York Bight, and substantially smaller quantities (about 0.04 91m2) 

were' present in Southern Ne\'/ England and Chesapeake Bight. 
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Cephalopoda, l'lliich vlere represented by benthic eggs, were present only 

in Southern Nel~ England. They vlere taken at water depths between 100 and 

499 m. Highest density (average 9.4/m2 ) l'las taken at 100 to 199 m, and 

lowest density (average 0.4/m2) was taken in deeper vlater. Biomass averaged 

0.12 to 0.004 g/m2, with the larger amount present along the outer cpntinental 

shelf and the smaller amount on the continental slope. 

Arthropoda were represented principally by Crustacea; only minor 

quantities of Pycnogonida and Arachnida were present in the samples. 

Pycnogonida occurred in shallow water only; from 0 to 99 m in Southern 

New England, 0 to 24 m in New York Bight, and 0 to 199 m in Chesapeake Bight; 

Density was low (0.2/m2) in New York Bight, as well as being geographically 

restricted there. Densities in Southern New England and Chesapeake Bight 

were roughly similar, with averages ranging from 2.0 to 0.2/m2 in each subarea. 

Highest densities were in shallow water and lowest densities were in deep water 

in each subarea. Biomass of pycnogonids was very small (equal to or less than 

0.01 g/m2) in all subareas. Trends of biomass in relation to water depth were 

similar to those for density. 

Arachni da were i ncomp 1 ete ly sampled because of thei r small size. They 

were present only in New York !light where their average density Vias less 

than 0.6/m2 and biomass less than 0.003 g/m2. 

Crustacea were the single most numerous taxonomic group in all three 

subareas. Average density in the various bathymetric classes ranged from 

1 to 2,145/m2. Trends of decreasing density with increased \'later depth Vlere 

the same in all subareas .. Density differences from one subarea to another 

were substantial; highest densities occurred in Southern New England, 

int~rmediate densities were in New York Bight, and lowest densities occurred 
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in Chesapeake Bight. Biomass was moderate, ranging from an average of 

0.006 g/m2 in deep water to 53 g/m2 in shallow water. Differences in biomass 

from one subarea to another were similar to those of density; in Southern New 

England they averaged 16 g/m2 , in New York Bight they averaged 9 g/m2 , and 

in Chesapeake Bight they averaged 3 g/m2. 

Ostracoda were incompletely sampled, but exhibited a similar pattern 

of occurrence in each subarea. They were present only in shallow \'Iater, 

o to 99 m, and al\1ays in 10\~ density (1.4/m 2 or less). Biomass \~as extremely 

small, averaging 0.01 g/~2 or less. 

Cirripedia were present only in shallow water (less than 99 m) in all 

subareas. Because of their spotty distribution and highly clustered occurrence 

thei r dens ity vari ed cons i derab 1y from one subarea to another and between 

bathymetric classes. Highest average density (283/m 2 ) occurred in 0 to 24 m 

in New York Bight, intermediate density (lo7/m2) occurred in 0 to 24 m in 

Southern New Eng 1 and, and low dens ity (1 ess than 11m2) occurred in Chesapeake 

Bight. In water deeper than 24 m their density was lo\~ (maximum of 2.4/m2) 

in all subareas. Biomass of barnacles was largest (39 g/m2) at 0 to 24 m 

in Southel'n New England, intermediate (16 g/m2) in New York Bight, and very 

small (less than 0.003 g/m2) in Chesapeake Bight, and \~as small to very small 

in all subareas at water depths greater than 25 m. 

Copepoda were incompletely sampled, because of their small size. In 

Southern Ne\~ England they were taken at three depth classes (50-99 m, 200-499 

m, and 500-999 m); in New York Bight they were taken at one depth class 

(50-99 m), and none were taken in Chesapeake Bight. 

biomass in all localities were very small 

g/m2: respectively. 

maximum 

Avel'age dens i ty and 

values 0.6/m2 and 0.003 
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Nebaliacea were incompletely sampled. None were taken in Southern 

New England. A few were taken in very deep vlater (2,000 to 3,999 m) in New 

York Bight, where their density averaged 0.17/012. A few specimens I,ere 

taken at water depths of 50 to 99 01 in Chesapeake Bight, I,here their density 

averaged 0.4/m2. Biomass was very small, equal to or less than 0.00'3 g/m2. 

Cumacea were widely distributed bathymetrically and geographically. 

Their bathymetric distribution vias similar in all subareas, but their density, 

and biomass to a limited extent, differed from one subarea to another. 

Cumaceans were most abundant in Southern New England, where their average 

density I,as 29/m2 and their biomass was 0.13 g/m2. Approximately equal 

densities (average 8 and 10/m2, respectively) and biomass (average 0.045 and 

0.035 g/m2) were present in New York Bight and Chesapeake Bight. 

Tanaidacea vlere present only in deep water and occurred in low densities 

(0.18 to 1.0/m2). In New York Bight and Chesapeake Bight they were present 

on ly in very deep water (2,000-3,999 m), but in Southern New Engl and they 

occurred in both deep water (1,000-3,999 m) and at mid-depths (200-499 01). 

Biomass, also, was small at all localities (0.003 to 0.006 g/m2) and no 

geographic differences were apparent. 

Isopoda were distributed in the same bathymetric pattern and at roughly 

equal densities in all subareas. In each subarea the high densities, which 

ranged from 22 to 36/m2, occurred in shallow water (0-49 m), intermediate 

densities occurred at mid-depths (50-999 m) and low densities, 0.3 to 0.2/012, 

were found in deep water (1,000 m or deeper). Biomass I,as small (maximum 

bathymetric class average was 0.6 9/m2) in all bathymetric classes in each 

subarea. 
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Amphipoda vJere the most abundant taxonomic group in the f1idd1e 

Atlantic Bight Region. There were major differences in their density from 

one subarea to another. In Southern New England they were most numerous, 

averaging 1,137/m2; in New York Bight they were moderately common, averaging 

396/m2; and in Chesapeake Bight they were least numerous, averaging 192/m2. 

Biomass, also, differed fl'om one subarea to another. In Southern New England 

it averaged 7.0 g/m2, in New York Bight it averaged 2.5 91m2, and in Chesapeake 

Bight it averaged only 1.5 g/m2. Relationships of density and biomass with 

water depth were very simi 1ar among the three subareas. 

t1ysi dacea, although i ncomp 1 ete 1y samp 1 ed, revealed the same trend of 

decreasing density with increased water depth in all three subareas. They 

were taken only at depths less than 500 m, but were most common at depths 

from 0 to 24 m, where their average density ranged from 3.6 to 8.6/m2. In 

v/ater depths greater than 25 m their average density ranged from 0.25 to 

2 0.4/m . Biomass 11as small (maximum bathymetric class average 0.04 g/m2) 

in all subareas. 

Decapoda revea 1 ed a ba thymetri c di s tri buti on pa ttern that was s i mil ar 

in each subarea. They vJel'e l'egu1al'ly taken at depths from 0 to 200 m, but 

only occasionally present at greater depths. The density of decapods was 

~bout the same (81m2) in Southern New England and New York Bight, but 

substantially lower (31m2) in Chesapeake Bight. Biomass was largest (1.6 

g/m2) in New York Bight, intermediate (1.1 g/m2) in Southern New England, 

and smallest (0.8 g/m2) in Chesapeake Bight. The trends of density and 

biomass in relation to water depth were similar in all subareas. 

Bryozoa had much the same bathymetric distribution in all subareas. 

In Southern Nel·J Eng1 and they occurred in each bathymetri c cl ass on the 

continental shelf (0-199 m) and in New York Bight and Chesapeake Bight 
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they occurred at depths from 0 to 99 m. Density was much higher in Southern 

New England (overall average of 391m2) than in the other subareas, where the 

average was about 6 to 81m2 in each. Biomass was relatively high in Southern 

New Engl and, where it averaged 1.2 g/m2, compared to an aver'age of 1 ess than 

0.2 g/m2 in New York Bight and Chesapeake Bight. 

Brachiopoda were absent in the Southern New England and New York Bight 

subareas; they were present only in one sample from Chesapeake Bight at a 

depth of 91 m. 

Echi noderma ta were very common ina 11 suba reas and I"ere present ina 11 

bathymetric classes. Echinoidea and Ophiuroidea I'Jere the two dominant sub-

groups. These and the other two major classes are described below. 

Holothuroidea. were I'lidely distributed bathymetrically as well as 

geographically. They were present in all depth classes from the shallowest 

to deepest. The pattern of density distribution in relation to depth I"as 

the same in each subarea. Highest density (1 to 151m2) occurred along the 

outer continental shelf and upper slope and decreased in both shallower and 

deeper water. In terms of biomass the holothurians were substantially more 

important in Southern New England than in the other subareas. On the outer 

shelf and upper slope off Southern New England their average biomass ranged 

between 23 and 51 g/m2. In New York Bi ght thei r average bi omass was 1 ess than 

0.7 g/m2 at these bathymetric levels. In Chesapeake Bight their average 

biomass at all depths was 7 g/m2 and was largest (15 to 25 g/m2 at depths 

between 100 and 500 m. Biomass in very deep Ylater (greater than 1,000 m) 

averaged about 2 to 3 g/m
2 in all subareas, whereas in shallow water, 0 to 

50 m, the average quantity usua:lly was smaller than 1 g/m2• 

Echinoidea exhibited a pronounced decrease in density from shallow to 

deep water. This relationship between density and water depth was the same 

in all subareas; however, echinoids occurred across the shelf ~nto deep water 
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(below 2,000 m) in Southern New England, to moderate depths (500 m) in New 

York Bight, and to only 99 m in Chesapeake Bight. Average densities were 

highest (bathymetric class average up to 118/m2 ) in New York Bight, intermediate 

in Chesapeake Bight, and slightly lower in Southern New England. Echinoids 

accounted for a major share of· the biomass especially in New York Bight, 

where inner shelf quantities averaged 26 and 66 g/m2. In Southern New England 

biomass averages on the inner shelf were 4 and 12 g/m2, and in Chesapeake 

Bight were 3 and 28 g/m2. 

Ophiuroidea were distributed bathymetrically much the same in each 

subarea. High density (averages of 123 to 350/m2) occurred at mid-depths, 

and decreased to densities of less than 11m2 in shallow shelf waters, and to 

1 to 81m2 in very deep water (greater than 1,000 m). Biomass was largest, 

averaging up to 22 g/m2, in Southern Ne\, England; intermediate in New York 

Bight; and smallest (0.5 to 2.7 g/m2) in Chesapeake Bight. Trends in density 

and biomass in relation to water depth were the same in all subareas. 

Asteroidea had a rather low density and a \·,ide bathymetric range in all 

subareas. The general relationship between density and water depth was a 

relatively high density (0.7 to 41m2) at mid-depths, 25 to 200 m, and low 

density (0.2 to 0.5/m2 ) in shallower and deeper waters. Overall density was 

highest in Southern New England, intermediate in New York Bight, and lowest 

in Chesapeake Bight. Although their density was modest, asteroids constituted 

a substantial biomass at mid-depths, which was largest in Southern New England, 

averaging 2 to 17 g/m2 ; intermediate in New York Bight, averaging 0.8 to 7 

g/m2 ; and smallest in Chesapeake Bight, averaging 0.1 to 1.2 g/m2. 
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Hemicilot'data vlere sparse in all subareas and in all bathymetric classes 

(a total of 6) in I'lhi ch they occurred. Average dens i ti es I'lere 1 ess than 

0.7/m2 and average biomasses were less than 0.14 g/m2. In Southern New 

England their bathymetric range was from 50 to 999 m, whereas in New York 

Bight and Chesapeake Bight they occurred only in very shallovi (O to 24 m) 

waters. 

Chordata (Ascidiacea) were widely distributed bathymetrically and 

geograrhically. In all three subareas density was highest on the continental 

shelf, lowest on the continental slope, and intermediate on the continental 

rise. Densities were substantially higher (average 321m2 ) in Southern New 

England than in both New York Bight (average 51m2) and Chesapeake Bight 

(average 71m2 ). Biomass of ascidians behaved similarly to their density 

with largest quantities occurring in Southern New England (average 5.8 g/m2), 

smallest in Nel'i York Bight (average 0.3 g/m2), and intermediate quantities 

in Chesapeake Bight (average 2.1 g/m2 ). 
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RELATION WITH BOTTOM SEDIMENTS 

In this section the relationships between the quantity of fauna 

and the different types of bottom sediments are described. A brief 

description of the kinds of sediments and their distribution is 

presented first. This is follDl"led by a sub-section describing the 

total fauna (all taxonomic groups combined) in relation to the various 

sediments. The third part deals with sediment relationships of each 

major taxonomic group. 

Distribution of Sediment Types 

The geographic distribution of bottom sediments in the Middle 

Atlantic Bight Region is shown in figure 88. The most striking feature 

of these distributional patterns is the prevalence of sand on the 

continental shelf throughout the entire Region. Silt and clay sediments 

predominate in the deeper waters, especially on the continental slope 

and rise. Sediments in the bays and sounds are characterized by their 

wide diversity of types. 

Gravels were relatively rare and encountered only in Southern New 

England. Sand-gravel \'las uncommon, it occurred mainly in Southern 

New England and New York Bight. Shell sediments, also, were relatively 

rare; they were encountered only in Chesapeake Bight. Sand-shell mixtures 

were moderately common, especially in New York Bight and Chesapeake 

Bight. Although sand sediments occurred throughout much of the 

entire Region, they vlere especially widespread on the continental shelf. 

They were the dominant sediment type in shelf vlaters in all subareas. 

Silty-sand was common on the outer shelf off Southern New England and along 
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the continental slope in all subareas. Silt was most common on the 

continental slope, but also occurred in substantially large areas on 

the continental rise. Clay sediments were dominant on the continental 

rise in all subareas and were present in limited areas on the 

continental slope. 

The bathymetric distribution of sediments throughout the entire 

region showed a decided decrease in particle size with increasing depth. 

The coarser grained substrates, gravel and shell, were confined to water 

depths of less than 50 m; sand-gravel substrates were not found in 

depths beyond 100 m; and sand-shell was restri cted to depths 1 ess than 

200 m. Sand was present at depths dO\,1n to a maximum of 500 m. Among 

the finer-grained substrates, silty sand was ubiquitous throughout the 

entire bathymetric range. Silts, also, were present at nearly all depths. 

Clay sediments were encountered in bays, sounds, and coastal areas dO\~n 

to a depth of 49 m, and although they \-Iere absent from most of the shelf 

and upper slope areas, they were present from mid-slope (500 m) down 

to the deepest depths sampled. 

Photographs of the sea bottom (figs. 89 to 94) taken with the Campbell 

grav photographi c system show the sediment surface ina vari ety of 

different bottom types. Four of the photographs show the camera-tripping 

weight, \~hich stirs up fine particles when it strikes bottom. Tv/O of 

these photographs are of coarse sediments and two are of fine-grained 

sediments. The presence or absence of fine-grained particles in suspension 

provides an indication of the amount of silt-clay in the sediment. 
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~Gravel 

[//j Sand-Gravel 

Shell 

~J Sand-Shell 

!ISand 

W~cM~1 Silty Sand 

1>1 Silt 

1·1 Clay 

Figure 88.--Geographic distribution of bottom sediment types 
in the Middle Atlarltic Bight Region. 
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Figure 89,--Gravel bottom at a depth of 23 m in the Nantucket Shoals region, 
south of Cape Cod, /1assachusetts, The most common gravels range 
in diameter from 5 to 15 em. Camera tripping-weight is visible 
in the upper right-hand corner. Photograph was taken at 
Station 1103, located at 41 0 11' N. lat., 69 0 40' vI. long. Scale 
bar is 10 cm. 
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Figure 90.--Sand bottom with a small proportion of shell, located on the 
continental shelf northeast of Cape Charles, Virginia, at a 
depth of 48 m, Shell remains are mainly bivalve mollusks with 
a small proportion of echinoid tests and spines, Photograph 
was taken at Station 1421, located at 37°30' N. lat., 74°44' vi. 
long. Scale bar is 10 cm. 
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Figure 91.--Silty sand bottom at a depth of 406 m on the continental slope 
east of New Jersey. In the upper left is a sodastraw worm 
tube (Hyalinoe.cia tubicola); in the lower left is the camera 
tripping'\'ieight; and the tips of brittlestar arlllS and numerous 
animal tracks are evident in other sections. Photograph was 
taken at Station 1335, located at 39 0 10' tL lat., 720 30' 1-/. 
long. Scale bar is 10 cm. 
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Figure 92.--Sand bottolll inhabited by a dense assemblage of sand dollars 
(Eehinarachnius o~arrna) at a depth of 48 rn near rnid-shelf east 
of Delaware. Size of the sand dollars is 2 to 3 crn in diarn­
eter. Photograph was taken at Station 1418, located at 
37°59' N. lat., 74 029' \'1. long. Scale bar is 10 ern. 
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Figure 93.--Sand-shell bottom at a depth of 69 m near the outer continental 
shelf northeast of Cape May, New Jersey. The starfish is 
Astropecten; the shell remains are Placopecten, Arctica, and 
Astarte. Photograph was taken at Station 1360, located at 
38040' N. lat., 730 30' ~I. long. Scale bar is 10 CI11. 
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Figure 94.--Silty sand bottom at a depth of 178 m on the outer continental 
shelf near Hudson Canyon, southeast of New York City. 
Dominant animals are sea anemones (Zoantharia). Bivalve 
shells and polycllaete tubes are moderate6y common. Photograph 
was taken at Station 1324, located at 39 20' N, laL, 720 18' \-J, 
long, Scale bar is 10 em, 
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Total Macrobenthic Fauna--All Taxonomic Groups Combined 

Entire Middle Atlantic 8ight Region 

The relation of density and biomass of all organisms to bottom 

sediments in the entire Middle Atlantic Bight Region is depicted in 

figures 95 and 96. The trend in relation to bottom sediments was one 

of decreasing density with decreasing particle size (table 19, fig. 95). 

Average densities ranged from a high of 2,667/m2 in gravel to a low of 

165/m2 in clay. Intermediate values were present in sediment types of 

intermediate particle sizes. Sand-gravel contained an average of 2,089/m2, 

11hereas shell contained 1,639/m2. Average density for sand-shell vias 

2,006/m2, and sand, silty sand,and silt contained an average of 1,716; 

1,286; and 486/m2, respectively. 

The mean biomass of all organisms in relation to sediments within 

the Middle Atlantic Bight Region (table 19, fig. 96) did not show a 

consistent trend of decreasing quantity with decreasing particle size, 

as did density. Largest biomass values occurred in shell and silty sand 

with 559 and 414 g/m2, respectively. Smallest biomass values of 52, 59, 

and 74 g/m2 were found in clay, silt, and sand-shell, respectively. 

Intermediate quantities vlere present in gravel, sand-gravel, and sand 

where biomasses of 286, 256, and 179 g/m2, respectively, were found. 

Subareas 

Southern New England 

The mean density of all organisms in relation to bottom sediments 

in the Southern New England subarea exhibited a trend sinlilar (a general 

decrease in density with decreasing particle size) to that described 

above for the entire Middle Atlantic 8ight Re(]ion (fig. 97). Two 

exceptions are notable in this correlation witll substrates. Highest 

density was in sand-gravel, the second coat'sest sedillient type, 1,lwf'(; 
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Table 19.--Mean number of individuals and biomass of the macrobenthic inverte-
brate fauna in relation to bottom sediments. Values are listed 
separately for each subarea and for the entire Middle Atlantic Bight 
.Region. 

Mean number of individuals Hean biomass 
Sediment 

·type SNE NYB CHB Entire area SNE NYB CHB Enti re ,area 

No./m2 No./m2 No./m2 No./m2 g/m2 91m2 91m2 91m2 

Gravel 2,667 2,667 286 286 

0 
Sand-gravel 3,157 448 311 2,089 379 94 12 256 

Shell 2,925 1,211 1,639 117 706 559 

Sand-shell 259 769 2,804 2,006 3 82 72 74 

Sand 2,912 1,391 989 1,716 321 146 85 179 

Si lty-sand 1,131 1,906 1,157 1,286 105 1,725 100 414 

Silt . 660 464 343 486 76 72 35 ·59 

Clay 62 105 249 165 5 6 102 52 

i 
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Figure 95.--Relation between numher of individuals and bottom sediment 
types. Values represent all t,axonomic groups combined for 
the entire Middle Atlantic Bight Region. 
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. Figure 96,--Relation between biomass and bottom sediment types, Values 
represent all taxonomic groups combined for the entire 
Middle Atlantic Bight Region,. . 
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Clay 

Figure 97.--Relation between number of individuals and bottom sediment 
types. Values represent a 11 taxonomi c groups combi ned for 
each subarea. 
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3,157/m2 were found while gravel, the coarsest, contained 2,667/m2. 

Sand-shell, ranked fourth in coarseness, contained the second. lowest 

density of 259/m2 while clay, the finest grained substrate, contained 

the 100"iest density, 62/m2. Densities in shell, sand, silty sand, and 

silt were 2,925; 2,912; 1,131; and 660/m2, respectively. 

Bioniass in the Southern New England subarea ranged from 379 'g/m2 

in sand-gravel substrates to 3 g/m2 in sand-shell (fig. 98). There 

was no definite linear relationship of biomass with decreasing particle 

size, although, in general, the coarser grained substrates contained 

larger biomasses than the finer grained ones. Gravel, shell, and sand 

sediments contained respectively, 286, 117, and 321 g/m2, whereas silty 

sand, silt, and clay substrates contained a biomass of 105, 77, and 5 

g/m2, respectively. 

New York Bight 

Gravel and shell substrates were not present at sampling stations 

in the New York Bight subarea. The sandy substrates contained the 

highest densities of organisms which increased with decreasing particle 

size; the highest density occurred in silty sand 1,906/m2 (fig. 97). 

Sand-gravel, sand-shell, and sand sediments contained densities of 448, 

769, and 1,391/m2, respectively, while silt had a density of 464 and 

clay a density of 105/m2. 

The mean biomass of all organisms was generally small, below 100 g/m2, 

in most substrates. Sand-gravel contained 94 g/m2; sand-shell, 82 g/m2; 

silt, 72 g/m2; and clay, 6 g/m2; sand with a biomass of 146 g/m2 exceeded 

the norm but silty sand with 1,725 g/m2 contained the largest biomass of 

all sediment types throughout the entire study area (fig. 98). No 

definite correlation with sediment particle size was discernible. 
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Figure 98.--Relation between biomass (wet weight) and bottom sediment 
types. Values represent all taxonomi c groups combi ned for 
each subarea. 



c 

-236-

Chesapeake Bi3h! 

Gravel was the only sediment type absent from the Chesapeake Bight 

subarea. The dens i ty of organi sms in thi s subarea shoYled a general 

tendency of being relatively 10YI in both the coarsest and finest substrates 

(fig. 97). In the coarse sediments sand-gravel ranked first with·a 

density of 311/m2. Among the finer sediments densiti es of 343 and 249/m2 

ylere found in silt and clay, respectively. Density values in the medium 

to moderately fine substrates tended to average approximately one 

thousand individuals per square meter; 989, 1,157, and 1,211/m2 in sand, 

silty sand, and shell, respectively. Highest density of all organisms 

in the Chesapeake Bight subarea, by a significant amount, 2,804/m2, 

occurred in sand-shell. 

The mean biomass of all organisms in the Chespeake Bight subarea 

was generally lower than in either the Southern New England or New York 

Bight subareas. However, shell and clay sediments in this subarea 

contained the largest recorded biomasses of the entire Region (fig. 98). 

The biomass of all organisms in shell was 706 g/m2 in Chesapeake Bight 

versus 117 and 559 g/m2 in New York Bight and Southern New England, 

respectively. Silty sand and clay sediments were the only other substrates 

whose biomasses equalled or exceeded 100 g/m2 in this subarea. Biomasses 

of 85, 72, 35, and 12 g/m2 occurred in sand, sand-shell, silt, and 

sand-gravel sediments, respectively. 

Taxomoni c Groups 

Entire Middle Atlantic Bight Region 

Mean densities and biomass of individual taxa, in relation to bottom 

sediments, for the entire Middle Atlantic Bight Region are given in tables 

20 and 21,and illustrated in figures 99 through 104. 
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Table 20.--Mean number of individuals lis ted by taxonomic groups in each bottom sediment 
type for the entire Middle Atlantic.Bight Region. 

8ottom $e<li~lcnts 

Tamno,lic group 
Sand- Sand- Silty 

Gravel grave I Shell shell Sand sand Silt Clay 

!i5!.:J!l ~nl No.ln? ~/~ tio./m2 No. 1m2 No.lm2 i!2..J!f!.~ 
rOR[FER .... 5.53 11.44 2.25 0.19 0.25 0.46 a.7ft 
COEtUH£RflTA 28.33 165.17 40.00 9.00 10.45 30.70 5.11 3.50 

Hydrczoa 3.67 95.17 29.25 6.02 6.'10 15.47 0.03 
Anthozoa 24.66 70.00 10.75 2.98 4.05 15.23 5.03 3.50 

Alcj'onacea 0.17 1. 41 1.12 0.61 
Zoanthari a 10.33 1.83 2.30 1.87 12.27 2.61 2.43 
Unidentified 14,33 68.17 10.75 0.63 . 2.01 1. 55 1.35 0,46 

PlATYIElI·j I NTHE 5 13.J7 0.36 0.29 0.32 
Turbel1aria 13.17 0.36 0.29 0.32 

NalERT£P, B.OO 5.50 1. 50 2.52 5.39 6.67 1. 57 0.61 
ASCHEL\lI:riHES 0.67 40.78 39.25 ].93 0.75 1. 67 2.45 0.30 

lIem.:!toda 0.67 40.78 39.25 1. 93 0.75 1.67 2.45 0.30 
AWilLIG .... 289.00 389.39 3G2.75 174.09 412.35 272.42 90.70 27,39 
POGOllO.~fiORA 0.04 3.18 3.85 1.80 
51 PU:lCUL 1 DA 9.61 0.43 4.32 4.48 4.81 0.89 
ECHlURA 0.01 0.50 0.31 0.30 
PRIAPULIDA 0.09 0.04 
HOLLUSCA 1083.33 93.12 414.25 1448.41 198.41 478.90 270.18 96.:;1 

f' 
Polyplacophora 2.00 4.17 0.17 0.56 0.84 0.33 
Gastro?oda 1064.33 21.67 B7.S0 6.00 20.83 89.54 1 g. 78 4.70 
Bivalvia 17.00 67.28 325.75 1442.23 176.18 383.70 247.13 91.28 
Scaphopoda 0.18 0.79 3.20 2.<3 0.20 
Ceph.:lopoda 0.02 1. 90 
Unidentified 0.37 

ARTHRO?ODA 361. 34 1176.35 705.00 293.85 1007.93 349.33 40. 9~ 20.95 
Pycnogonida S.lI 1.05 0.28 0.12 1.65 
Arachrli da 0.09 
Crustacea 361. 34 1171.24 705.00 297.80 1007.55 349.21 40.94 19.30 

Ostracoda 1.17 0.91 0.20 0.09 
Cirripedia 6.67 141.23 0.59 22.23 811.33 0.49 
Copepada 0.04 0.06 0.07 
Hebaliacea 0.02 0.02 
Cu:nacea 1. 56 6.25 31. 73 23.84 5.74 2.35 0.45 
Tanaidacea 0.02 0.23 0.26 
Jsopoda 5.78 6.25 10.68 16.85 11. 09 7. 00 0.11 
'~'7Irhipoda 272.00 1008.67 266.25 238.57 933.33 240.55 30.33 18.41 
~~ys i dacea 0.11 3.93 2.83 1.86 
Oecapoda 82.67 12.67 50.25 11. 39 8.16 5.51 0.33 0.04 

flRYOZOtl 3.00 J63.56 37G.OO 24.34 3.78 29.04 
BRACHIOPODA 0.01 
[CBltrJ[J~R;"ATA 1. 45 6.25 32.34 56.90 114.49 30.97 3.71 

Holothuroidea 0.17 0.36 1. 38 7.51 1. 23 o.n 
[chi r,0 idea 30.07 40.85 0.24 0.10 0.0'-; 
OphiuroiJca 1.2B 6.25 1. 52 13.53 105.62 28.84 3.41 
Aster'oidea 0.39 l. 14 1.12 0,80 0.04 

HEM 1 CH'J,'.O':,TA O. J4 0,33 0.01 
CHOROr,TA 885.33 17.56 6U5 5.70 10.90 13.67 3.85 2.5·1 

Ascidiacra 885.33 17. Sf) 63.75 5.70 10.90 13.67 '.8S 2.54 
UI1ID£tnIFlEO 2.33 8.56 1. 50 6.16 6.12 6.83 15.6,7 5.72 
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Table 21.~-Mean biomass of each taxonomic group 1 i s ted by bottom sediment type for the 

entire l~iddle Atlantic Bight Region. 

Bottom sedinlCl<ts 

Tax.ono-.1Ilc group 
Gravel Sand-gr"dvcl She 11 Sand-shell S<lnd Silty s~lld Sil t ClilY 

Sl!t}!2 Y0..2 9!r!l !J/r.:Y..2 9/:22 9!r!l 9/,] .9!g2 

PORIrERA 0.210 0.8% 0.145 0.011 0.010 0.002 0.030 
COELENTERATA 18.600 6.382 1.550 6.930 1.003 1.052 1.977 1. 9S4 

liydr020J 1. 133 2.767 0.788 0.634 0.263 0.085 <0.001 
Anthozoa 17.467 3.615 0.761 6.297 0.740 6. SUfi 1.977 1.954 

AlcyonacC<l 0.0::3 0.lD7 0.146 0.115 
Zoann,~rid 17. D·'.] 2.140 6.233 0.619 6.702 1. 7~6 1. 626 
Unid"ntified 0.420 1. 475 0.761 0.063 0.093 O. ]58 0.OS6 0.213 

PLA TYHEL~\l ~iTHt:S 0.071 0.OD7 0.003 0.032 
TurbC'llaria 0.071 a.em 0.008 0.002 

IiEMERTEA 5.813 0.739 0.110 0.355 0.714 0.694 0.474 0.006 
ASCHElHlrf'rHES 0.007 0,011 0.072 0.C09 0,002 0.D04 0.009 0.C03 

Nematoda 0,007 0.011 0.072 0.009 0.002 0.004 0.OC9 0.003 
ANNELIDA 24.283 8.709 27.802 8.591 14.117 26.146 5.744 2.436 
POGOllGPHOR;\, <0.001 0.024 0.059 0.007 
SIPUNClillDA 1.589 0.033 0.560 1.094 1.292 0.142 
ECHlURA 0.006 0.308 1.154 0.6·13 
PRIAPULIDA 0.053 0.022 
~~)llUSCA 16.953 156.634 387.138 37.523 121. 066 343.231 25.S85 43.874 

Polyp1acophora 0.227 4.292 0.004 O.OlD 0.OC9 0.C05 
Gastropoda 11.437 2.424 1. 062 2.195 3.114 6.856 0.331 0.C19 
8ivalvia 5.240 149.919 386.075 35.327 117.933 336.270 25.513 0.2:'18 
Scaphopoda 0.001 0.011 0.058 0.033 0.082 
Cephalopoda <O.ODI 0.016 
Unidentified 0.002 

ARTHROPOJA 14.573 73.624 33.640 6.019 10.010 5.865 0.277 0.]26 
Pycnogonida 0.022 0.005 0.001 0.001 0.011 
Arachnida <0.001 
Crustacea 14.573 73.602 33.640 6.013 10.008 5.863 0.177 0.115 

Ostracoda 0.0}2 a.OOl 0.002 0.001 
Cirripedia 0.143 61.358 0.003 2.872 1. 969 0.015 
Copepoda <0.001 <0.001 O.OCI 
Nebaliacea <0.001 <O.C01 
Cu;nacea 0.0]6 ·0.015 0.089 O.lll 0.029 0.015 0.003 
Tanaidac('3 <0.001 0.002 0.002 
Isopoda 0.239 0.062 0.433 0.4!,8 0.039 0.OS7 a.c·')} 
hnphipoda O.COO 4.6<'19 1. 032 2.052 5.768 2.464 0.1':, O.Cal 
Mysidacea 0.001 OJ)21 O. 010 0.015 
Oecapoda 13.8}O 7.328 19.520 2 . .:n.1 0.646 1.244 0.035 0.022 

BRYOZOA 1.187 3.236 13.010 0.514 0.154 0.051 
BRJ.iCHlOrODA (0.001 
[CH I 1100£;;':' .. \ TA 0.974 0.125 13,563 79.79'Z 25.147 5.687 1. 449 

'Holothuroidea O.IG3 0.352 2.393 14.665 0.153 0.927 
Echinoidea 12.[.31 74.411 1. 171 0.79'1 O.CI,O 
OphiuroideJ 0.811 0.125 0.044 1. 187 5.425 1.816 0.420 
Asteroidea O. 53~ 1. 780 3.886 2,914 0.001 

HEN I CHORDATA 0.022 0.105 0,(1·,)1 

CHORDATA 204.060 1. 627 108.645 0.479 1.890 3.922 0.il26 0.725 
AscidiacctJ 204. OW) 1,627 103.645 0.479 1.890 3,922 0.816 0.725 

UliIDElITlrllD 0.350 1. 373 0.020 0.589 0.138 0.362 0.241 0.1&9 

, 
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Porifera (fig. 99), although not an important contributor to the 

overall density of organisms, mainly due to the lack of suitable substrates 

in the study area for most types, were surprisingly ubiquitous, occurring 

in small quantities in all but one sediment type - shell. As might be 

expected from their need for attachment, densi ty values decreased \-lith 

decreasing particle size, ranging from 5 to 21m2 in gravel to sand-shell. 

Fewer than 11m2 occurred in sand, silty sand, silt, and clay subs tra tes. 

Sponge biomass paralleled density insofar as distribution among sediment 

types is concerned. Overall values were low, 0.002 to 0.9 g/m2, I"ith 

higher values in the coarser grained sediments and the lower values in the 

fine substrates. 

Coelenterata occurred in all sediment types and there were generally 

more of them in the coarser substrates than in the finer ones. Density 

values ranged from 4 to 165/m2. Sand-gravel contained the greatest numbers 

and clay the least. Since the density values of Coelenterata are the 

combined results of contributions from sub-taxa within the phylum, and are 

more or less generalized, the densities of the sUb-components will be 

dealt with below. Coelenterate biomass was moderately large for the group 

as a whole ranging from 19 g/m2 in gravel to a low of about 1 g/m2 in sand. 

Biomass in the other sediment types ranged from 7 to 2 g/m2 with no 

definite discernible affinity to sediment particle size. 

Hydrozoa (fig. 99) were found in all sediment types except clay. 

Highest density values tended to occur in coarser substrates with a few 

exceptions. Sand-gravel contained the highest density, 951m2 ,: while silt 

contained the least, 0.03/m2. Shell and silty sand contained moderate 

amounts, 29 and 151m2, while sand, sand-shell, and gr~vel had lower 
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densities, 6 and 41m2 , respectively. Hydroid biomass was more closely 

allied ~Iith particle size than vias their density although actual values 

were moderately low. Sand-gravel sediments contain~d the largest biomass, 

3 g/m2, while silt had the lowest, <0.001 g/m2. No hydroids were found 

in clay. 

Anthozoa occurred in all sediment types. The general tendency in 

this group vias for higher values to occur in coarser sediments than in the 

finer ones. Density values ranged from a high of 70 to a 10\"1 of 31m2 in 

sand-gravel and sand-shell, respectively. Gravel, silty sand, and shell 

also contributed significantly \"lith 25, 15, and 111m2 , respectively. 

Biomass of anthozoans was moderately large where they were present but no 

definite trend linked to particle size was discernible, as opposed to 

that which occurred with density. Largest biomass occurred in gravel, 

18 g/m2 , and smallest in sand and shell, 0.8 and 0.7 g/m2 , respectively. 

A1cyonacea (A1cyonaria) (fig. 99), which are members of the anthozoan 

group, occurred only in small quantities and on 1y in sand, si lt, and clay 

sediments. Dens i ty va 1 ues ranged from 11m2 in si lty sand, silt , and clay 

to 0.2/m2 in sand substrates. Biomass of a1cyonaceans was moderately 

small, ranging from 0.5 g/m2 in silt, to 0.02 91m2 in sand. Biomasses 

in the 0.1 g/nl range occurred in silty sand and clay. 

Zoantharia (fig. 99), another sub-group of Anthozoa, occurred in 

all sediments except shell. They were most abundant in silty sand (121m2), 

and gravel (101m2), and least abundant in sand-gravel, sand-shell, sand, 

and clay (21m2); 31m2 occurred in silt. Zoantharians inhabiting gravel· 

substrates were the greatest contributors of Anthozoan and Coelenterate 

biomass with 17 g/m2. Si1 ty sand and sand-shell substrates contained 

significant amounts, 7 and 6 g/m2, respectively. Biomasses ranging from 

0.6 to 2.0 gIn? occurred in the other sediment types. 
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Platyhelminthes (fig. 99) occurred only in sand-gravel, sand-shell, 

sand, and silt. Their numbers were generally 101'1; the only sediment type 

where significant quantities were detected was sand-gravel, in which the 

dens ity averaged 131m2. The rema i ni ng sedimen t types in whi ch they vlere 

found contained fel'ler than 11m2. The biomass of Platyhelminthes represented 

only by Turbellaria was small ranging from 0.07 g/m2 in sand-gravel to 

0.002 g/m2 in silt. Sand-shell and sand contained biomasses of 0.007 

and 0.008 g/nl, respective ly. 

Nemertea (fi g. 99) vlere found ina 11 sediment types throughout the 

area. Density in all sediments was 101'1, 8 to 11m2
. Highest densities 

occurred in gravel, silty sand, sand-gravel, and sand (8, 7, 6, and 51m2 , 

respectively). Lower values (3 to 11m2) occurred in the finer-grained 

sediments. The biomass of nemerteans relative to the other taxa was larger 

than their density. Largest biomass occurred in gravel (5.S g/m2) and 

lowest in clay (0.006 g/m2). Other sediment types contained biomasses 

which ranged from 0.74 to 0.1 g/m2. 

Nematoda (fig. 100) occurred in all sediment types. Density values 

were moderately low «1 to 31m2) in most substrates except sand-gravel 

and shell I'lhere densities of 41 and 391m2 were found. The biomass of 

nematodes, as expected from their size, was low. Mean weight values 

ranged from 0.003 g/m2 in clay to 0.072 g/m2 in shell. 

Annelida (fig. 100) were ubiquitous in their distribution in relation 

to sediments, and no definite relation to particle size was apparent. In 

terms of density, worms were one of the major taxonomic components of the 

entire Middle Atlantic Sight Region. Highest (412/m2) and lowest (271m2) 

densities occurred in sand and clay, respectively. Next highest density 
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values occurred in sand-gravel and shell, 389 and 363/m2 , respectively, 

dropping to 289, 272, 174, and 911m2 in gravel, silty sand, sand-shell, 

and silt, respectively. Annelids were also major contributors to overall 

biomass. Fairly large biomasses vlere present in shell, silty sand, and 

gravel (28, 26, and 24 g/m2, respectively). Sand substrates contained 

14 91m2 of annelids while sand-gravel, sand-shell, and silt sediments 

yielded biomasses of 8.7, 8.6, and 6.7 g/m2. Smallest biomass of worms 

occurred in clay, where they averaged 2.4 g/m2• 

Pogonophora (fig. 100) were restricted to the moderately fine to 

fine sediments; being found only in sand, silty sand, silt, and clay. 

Their density was low, ranging from 4 to less than 11m2. Highest density 

was in silt and lowest in sand. Their biomass was equally small, ranging 

from 0.06 to less than 0.001 g/m2. Biomass values were distributed as 

in density, largest in silt and smallest in sand. 

Sipuncu1ida (Sipuncu1a) (fig. 100) occurred most frequently in fine 

and moderately fine sediments; they were absent in gravel and shell substrates. 

Highest density (101m2 ) occurred in sand-gravel, and lowest (0.4/m2) in 

sand-shell. Densities in the fine-grained sediments ranged from 0.9 to 

51m2. The biomass of sipuncu1ids tended to parallel their density. 

Largest biomass (1.6 g/m2) occurred in sand-gravel, lowest (0.03 g/m2) 

in sand-shell. Values ranging from 0.1 to 1.3 g/m2 were found in remaining 

substrate types. 

Echiura (fig. 100) were more or less restricted to the finer sediment 

types, occurring only in sand through clay. Their density was low, less 

than 0.4/m2 in sand, silt, and clay, and 0.5/m2 Ivas found in silty sand. 

The biomass of echiuroids was generally rather small. Biomasses of 1.2 

and 0.7 g/m2 occurred in silt and clay; and sand and silty sand contained 

<0.01 and 0.3 g/m2. 
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Priapulida (fig. 100) were restricted to the finest sediments, 

silt and clay, and \'/ere lovi in density and biomass. Densities were 

less than 0.1/m2 and biomass ranged from 0.02 to 0.06 g/m2. 

Mollusca vlere present in all sediment types. Their density in gravel, 

sand-shell, silty sand, silt, and clay ranged from 96 to 1,448/m2, the 

highest among all taxonomic groups throughout the Region. Densities were 

moderately high (93 to 414/m2) in sand-gravel, shell, and sand (see table 

20). Molluscan biomass ranged from 17 to 387 g/m2 and dominated all other 

taxa, usually by a substantial margin, in all sediment types except gravel 

(see table 21). Details of their quantitative distribution are contained 

in the following discussion of the molluscan SUbcomponents. 

Polyplacophora (fig. 101) were generally low in density and biomass 

in most sediment types and absent in shell and sand-shell sediments. 

Densities ranged from 0.2 to 41m2, and biomass ranged from 0.004 to 0.227 

g/m2 with an unusually large biomass of 4.3 g/m2 occurring in sand-gravel. 

Gastropoda (fig. 101) were found in all sediment types. Their density 

in gravel was significantly higher than in all other sediment types. 

Density in gravel \'/as 1 ,064/m2, whereas fewer than 100/m2 (range 5 to 

891m2 ) occurred in the other sediment types. Biomass more or less 

paralleled density in that the largest biomass (11 g/m2) occurred in gravel 

and considerably lower biomasses occurred in the other substrates. One 

exception was silty sand, where 7 g/m2 were recorded. Biomasses ranging 

from 0.02 to 3 g/m2 occurred in the other substrate types. 

Bivalvia (fig. 101) \'/ere found in all sediment types and both their 

density and biomass varied widely. Their densities in the various sediment 

t.l'pes for the most part were not as hi gh as mi ght be expected for thi s 
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ubiquitous group. Highest density of 1,442/m2 occurred in sand-shell 

while the next highest in silty sand dropped to 384/m2• Lowest density 

(171m2) was encountered in gravel. Densities ranging from 67 to 327/m2 

occurred in the other substrates. Biomass values were relatively large 

in proportion to their density. Largest biomasses occurred in sh~ll and 

si lty sand where 386 and 336 g/m2, respecti ve ly, were found. Sand-gravel 

contained 150 g/m2 and the biomass in remaining sediment types ranged from 

44 to 5 g/m2. 

Scaphopoda (fig. 101) were not found in the coarser substrates 

(gravel, sand-gravel, or shell) and only in low to moderately low quantities 

in the other substrates. Densities ranged from 0.2 to 31m2, and biomass 

ranged from 0.001 to 0.07 g/m2• 

Cephalopoda (fig. 101) eggs were found only in sand and silty sand 

in low abundance. Density \~as 0.02 and 1.9/m2 and biomass <0.001 and 

0.03 g/m2, respectively. 

Pycnogonida (phylum Arthropoda) (fig. 101) were found in sand-gravel, 

sand-shell, sand, silty sand, and clay, but only in small amounts. 

Densities ranged from 0.1 to 51m2, whereas biomass ranged from 0.001 to 

0.02 g/m2. 

Arachnida occurred only in small amounts (fewer than 0.1/m2 and less 

than 0.001 g/m2) and were present only in sand. 

Ostracoda (fig. 102), another arthropod component, were found in 

only small quantities. They were not found in gravel, shell, silty sand, 

or clay, and where they did occur were present in very small quantities. 

Density ranged from less than 0.1 to 11m2 and biomass from 0.001 to 0.01 

g/m2. 
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Cirripedia (fig. 102) were present in nearly all sediment types, 

being absent only in shell and clay substrates. HO\~ever, sand-gravel, 

silty sand, and sand were the only sediment types which contained 

significant quantities in terms of both density (141, 84, and 221m2, 

respectively) and biomass (61, 2 and 3 g/m2, respectively). In other 

sediments density ranged from 0.5 to 71m2 and biomass from 0.003 to 

0.1 g/m2. 

Copepoda and Nebaliacea (fig. 102) were present only in very small 

to trace quantities in terms of both density and biomass. Copepods were 

found in sand, silty sand, and silt while nebaliaceans were encountered 

in sand and clay. 

Cumacea (fig. 102) were absent in gravel but occurred in low to 

moderate quantities in the other sediment types. Sand-shell and sand 

appear to be the preferred sediments since greatest quantities were 

obtained in those substrates. Densities in sand-shell and sand averaged 

between 32 and 241m2, as compared with densities ranging from 0.5 to 61m2 

in other sediments. Biomasses in sand and sand-shell averaged 0.11 and 

0.09 g/m2, respectively, dropping to 0.02 g/m2 or less in the other 

substrates. 

Tanaidacea (fig. 102) were found only in the finer sediments; silty 

sand, silt, and clay, in low quantities. Densities were less than 0.3/m2 

in each substrate. Biomass, although small (less than 0.001 to 0.002 g/m2) 

increased with decreasing particle size. 
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Isopoda (fig. 103) were absent from gravel and appear to prefer 

sandy substrates to others. Density of isopods was low to moderate 

ranging from 0.l/m2 in clay to 171m2 in sand. Values tended to drop 

from the highest value in sand, with increasing as well as decreasing 

particle size. Biomass of isopods was also in the small to moderate range 

arid roughly paralleled density in distribution. Largest biomass occurred 

in sand (0.45 91m2) and smallest in clay (0.001 g/m2). Quantities tended 

to falloff with decreasing particle size from sand, and also with increase 

in particle size, larger than sand. 

Amphipoda (fig. 103) were ubiquitous and one of the major components 

of the Middle Atlantic Bight Region's benthic fauna in both density and 

biomass. Amphipod density ranged from 181m2 in clay to a high of 1,009/m2 

in sand-gravel. Sand was the one other sediment type containing a density 

in excess of three hundred individuals per square meter, with 933/m2. 

Densities in other sediments, although comparatively high, did not exceed 

272/m2. Biomass of amphipods exhibited trends similar to density. Highest 

biomass occurred in sand and sand-gravel, 6 and 5 g/m2 , respectively. 

Lowest values were found in clay and silt, 0.08 and 0.15 g/m2, respectively. 

Biomass in other sediments was moderatelY high ranging from 0.60 to 

2 2.5 glm . 

Mysidacea (fig. 103) were encountered only in the sandy substrates 

(sand-gravel, sand-shell, sand, and silty sand). Both density (range of 

0.1 to 41m2) and biomass (range of 0.001 to 0.02 91m2) were low. 

Decapoda (fig. 103), another of the major faunal components, had 

a marked affinity for the coarser substrates. The density of decapods 

ranged from fewer than 1 individual per square meter in silt and clay to 
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a high of 831m2 in gravel. Densities in shell, sand-gravel, and sand-shell 

were 50, 13, and 111m2 , respectively. Densities in sand and silty sand 

were below 101m2. The biomass of decapods in the different substrata 

ranged from quite small to large; again, as 1·lith density, the higher values 

occurring in the coarser grai ned sediments. Largest bi omasses were recorded 

in shell (20 g/m2), and gravel (14 g/m2). Values dropped drastically in 

sand-gravel (7 g/m2) , and sand-shell (3 g/m2). Biomasses of 1 g/m2 and 

less occurred in the finer (sand through clay) sediments. 

Bryozoa (fig. 103) showed a definite preference for shell substrates 

and were absent from silt and clay sediments. Density of bryozoans ranged 

from 31m2 in gravel to 376 and 164/m2 in shell and sand-gravel, respectively. 

Low values were e'ncountered in remaining sediment types. Biomass was 

similarly distributed with largest quantities 13, 3, and 1 g/m2 occurring 

in shell, sand-gravel, and gravel, respectively. Remaining sediments in 

which they occurred contained less than 0.6 g/m2. 

Brachiopoda (fig. 103) were found only in sand and only in trace 

amounts of density and biomass. 

Holothuroidca (fig. 104) were not found in gravel or shell and seemed 

to prefer silty sand sediments. Their density was moderately low where 

th~j were found, ranging from less than 11m2 in sand-gravel, sand-shell, 

and clay, to 11m2 in sand and silt, and 81m2 in silty sand. Biomass of 

holothurians was moderatGly low in all but two sediment types. Biomass 

ranged between 0.2 and 0.9 g/m2 in s"nd-gravel, sand-shell. silt, and clay, 

whereas silty sand ~nd sand sediments cDI'tained biomasses of 15 and 2 g/m2, 

respectively. 
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Echinoidea (fig. 104) were not found in the coarser substrates, 

gravel, sand-gravel, and shell. Their relative density was moderately low 

but biomass was moderately high. Density values in silty sand, silt, and 

clay were less than 11m2, but in sand and sand-shell 41 arid 301m2 , 

respectively, were found. Biomass of urchins was largest (24 g/m2) in sand, 

about one half as large (13 g/m2) in sand-shell, and decreased dramatically 

with decreasing particle size. Silty sand, silt, and clay contained 

biomasses of 1.2, 0.8, and 0.04 g/m2, respectively. 

Ophiuroidea (fig. 104) occurred in moderate amounts in all sediment 

types but gravel. Density ranged from 1 to 106/m2 with lowest amounts 

occurring in sand-gravel and sand-shell, while highest values were found 

in silty sand, si,lt, and sand. Brittle star biomass distribution among 

sediment types para 11 e 1 ed dens ity. Range in bi amass was from 0.04 to 5 g/m2 

with smallest quantities in sand-shell and shell; largest biomasses occurred 

in silty sand, silt, and clay. 

Asteroidea (fig. 104) in the t1iddle Atlantic Bight Region were absent 

from gravel, sand-gravel, and shell sediments and were present in other 

sediment 'types in moderately low to low quantities. Density, especially, 

was low, ranging from fe~ler than 11m2 in sand-shell and clay, to 11m2 in 

sand, silty sand, and silt. The biomass of starfishes ~Ias moderate, 

ranging from less than 0.01 g/m2 in clay to 3.9 g/m2 in silty sand. 

Sand-shell contained 0.5 g/m2 while silt and sand contained 2.9 and 1.8 g/m2. 

Hemichordata (fig. 104) were found only in sand, silty sand, and silt 

substrates. Their density was low, fewer than 11m2 in each sediment type, 

and biomass, also, was small, 0.02, 0.11, and 0.001 g/m2 in sand, silty 

sand, and silt, respectively. 
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Figure l04.--Density (solid bar) and biomass (striped bar) in 
relation to bottom sediments in the entire tliddle 
Atlantic Bight ReOion for: Holothuroidea, Echinoidea, 
Ophiuroidea; Asteroidea; i!CI!1ichord,Jta, and Ascidiacca. 
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Ascidiacea (fig. 104), a ubiquitous group, were major contributors 

to the macrobenthic fauna of the Middle Atlantic Bight Region. The impact 

of ascidian density on the total fauna, although sUbstantial, was not as 

great as that of their biomass. Densities ranged from 31m2 in clay to 

900/m2 in gravel. All other sediment types contained between 4 an,d 691m2. 

The biomass of ascidians in gravel (204 and 109 g/m2) and shell was 

especially large. Silty sand, sand, and sand-gravel contained biomasses 

of 3.9, 1.9, and 1.6 g/m2, respectively. Sand-shell, silt, and clay yielded 

less than 1 g/m2 of biomass. 

Subareas 

The fo 11 owi ng three secti ons dea 1 with each taxon's dens i ty and 

biomass in relation to bottom sediments in each subarea of the Middle 

Atlantic Bight Region. 

Southern New England: (tables 22 and 23) 

Porifera were absent in shell, sand-shell, and silt in Southern New 

Engl and and in re 1 a ti ve 1 y 1 O\~ abundance. Dens ity tended to decrease with 

decreasing particle size ranging from a high of 71m2 in sand-gravel to fewer 

than 11m2 in sand, silty sand, and clay. Largest biomass, }.5 g/m2, occurred 

in sand-gravel which was substantially higher than that in other sediment 

types where they were found. 

from 0.2 to 0.003 g/m2. 

Biomass in the other substrates ranged 

Coelenterata abundance ~JaS low to moderate and they were absent in 

shell and sand-shell sediments. Density tended to be higher in the coarser 

sediments, highest density being found in sand-gravel (2S6/m2) and lowest 

in clay (21m2). Biomass was comparatively large and less pronounced 
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Table 22.--Mean number of individuals listed by taxonomic group in each bottom sediment 
type for the Southern Ne" Eng 1 a nd subarea. 

Botton sediments 

Ta:wno'Hic group 
Sand- Sand- Sfl ty 

Gravel gravel Shell she 11 Sand sand Silt Clay 

.No./m2 ~/m2 No./m2 !!.Q.Jm2 !!.9..Jm2 1\o.(m2 ~rl !!Q.~./rl 

PORlrERA 5.33 7.27 0.39 0.17 0.20 
COEL[:I1ERATA 28.33 256.91 18.38 15.29 7.114 2.40 

Hydrozod 3.67 144.09 13.23 0.12 
Anthozoa 24.66 122.82 5.15 15.17 7. 44 2.40 

AT cyonacea 0.13 1.50 2.08 D.le 
Zoantharia 10.33 I. 27 4.29 12.63 4.56 0.20 
Unidentified 14.33 111. 55 0.73 I. 04 0.80 1.50 

PLATYHEUH tITHES 21.55 0.40 0.04 
TU1'bellaria 21.55 0.40 0.04 

NHtERTEA 8.00 6.91 4.00 7.94 5.56 2.52 
ASCHElNINTHES 0.67 66.73 2.29 2.65 2.20 0.80 

Nema tocta 0.67 66.73 2.29 2.65 2.20 0.80 
MWELJDA 289.00 555.18 ]50.00 23.00 433.31 330.82 118.52 9.10 
POGQliDPHORA 0.05 1.33 5.36 3.00 
SIPUI/cUlIDA 15.73 11. 20 7.06 10.12 0.9;) 

~ [CHlURA 0.04 0.24 0.88 
'-'.:'~'-"; PRIAPULIDA 0.24 

HOllUSCA 1083.33 145.10 375.00 76.00 126.94 222.47 336.44 21.10 
Polyplacophora 2.00 6.82 0.37 0.98 1. 32 0.20 
Gastropoda 1064.33 33.64 275.00 65.00 19.23 34.19 4.40 0.60 
Bivalvia 17.00 104.64 100.00 11.00 105.51 182.73 328.00 20.30 
Scaphopoda 0.49 }.13 2.72 
Cephalopoda 0.06 3.44 
Unidentified 1.28 

ARTHRQPOOA 361. 34 1770.35 300. 00 154.00 2228.16 326.63 54.60 3.80 
Pycno~onidd 8.36 
Arachnida 
Crustacea 361. 34 1761. 99 300.00 154.00 2228.16 . 326.53 54.60 3.00 

Os tr(lcooa 1. 91 0.47 
Cirripcdia 6.67 231.18 15.22 
Copepoda 0.07 0.12 0.20 
NctJ~liacea 
CumilCca 2.36 57.65 8,27 5.64 1. 20 
Tanaidacea 0.04 0.44 0.80 
Isopoda 4.36 25.00 19.05 2.53 0.96 0.30 
Amphipoda 272. 00 1503.18 22:;.00 154.00 2125.11 309.40 47.3& 1.50 
MysfdilC(!d 0.89 3.37 
Octa peda 82.67 14.00 50.00 9.70 2.85 

ERYDZQ,\ 3.00 267.45 1500.00 5.59 0.17 
BPJ;CHIOPOJA 
[Cflll~ODEP.1'·;\ TA 0.28 58.59 187.35 81. 28 8.20 

Holothuroidea 3.B3 9.69 3.00 0.20 
[chinoio0a 22.01 0.37 0.2B 0.20 
Ophiun:dtfca 0.28 30.11 175.85 76.2B 7.80 
As tE'ro; ceil 2.64 1. 44 1.72 

IlEo'1ICIIO:Wf,TA 0.31 0.38 1),20 
CtlORlifIT/~ BB5.33 28,45 2.00 lB.93 23.37 7,20 3.50 

Ascid;,,("ca 805.33 23.45 2.00 18.98 < 23.37 7.20 3.50 , UlllUEllTlrlEO 2.33 13.73 7.33 8.10 6.80 8.30 



-257-

Table 23.--Mean biomass of each taxonomic group listed by bottom sediment type for the Southern 
NeVI England subarea. 

Eiottom sedir .. nts 
Taxono."'i'1ic "grolJp 

Gravel Salld-gr", ... e\ She 11 S.l.l\d-shell Swrl Silty sdnd Silt Clay 

S./E)? s/m2 9I<i flI!!l WEl 5J!r!:.2 ':J.I~? YI!::'? 
PORIfERA 0.210 1.450 O.O~6 0.Oa3 0.127 
CDElEllTERATA 18.600 9.225 1. 470 9.294 2.576 0.928 

Hydrozoa 1.13] 4.019 0.796 0.047 
Antho~oil 17.467 5.206 0.674 9.247 2.576 0.928 

Alcy.c-_~aceJ 0.003 0,047 0.168 0.]29 
Zoantharia 17.017 2.793 0.586 9.075 2.367 0.163 
Unidentified 0.420 " .414 0.085. 0.125 0.041 0.636 

PlATYHElMJ:iTHES 0.1l6 0.012 <D.OOl 
Turbcllaria 0.116 0.012 <0.001 

NEHEP..TEA 5.813 1.111 0.020 0.il37 0.750 0.119 
ASCIIELI-IINTHES 0.007 0.018 0.005 0.006 0.010 0.008 

tlem3toda 0.007 0.018 0.005 0.006 0.010 0.008 
ANNElIO.-i 24.283 11.169 30.500 1.670 21.~70 25.835 7.427 O.4iiS 
FOSO'iOPHORA <0.001 0.023 0.017 a.OJ2 
SIPU;iCULI0A 2.600 1.256 1. 761 0.958 0.623 
£CHIURA 0.001 0.093 0.709 
f'HIAPULIDA 0.159 
mLLUSCA 16.953 223.297 4.250 0.430 252.317 22.494 10.734 0.525 

Polyplacophora 0.227 7.023 0.003 0.013 0.016 0.002 

(1 Ga$tropoda 11.487 3.917 3.750 0.370 6.302 0.793 0.104 0.029 
Bivalvia 5.240 212.357 0.500 O.OGO 245.996 21. 622 10.664 0.494 
Scaphopoda 0.009 0.014 0.039 
Cephalopoda 0.001 0.047 
Unide-ntified 0.005 

ARTHROPODA 14.573 113.338 30. SOD 0.630 17.579 2.761 0.380 0.049 
Pycnogonida 0.036 
Arachnida 
Crustacea 14.573 113.303 30.500 0.630 17.579 2.761 0.380 0.049 

Ostracoda 0.019 0.003 
Cirripedia 0.143 100.404 3.136 
Copepoda <0.001 0.001 0.002 
Nebaliacea - .. 

Cumacca 0.024 0.260 0.037 0.037 0.030 
Tanaidacea <0.001 0.004 0.006 
Isopada 0.357 0.250 0.392 0.171 0.010 0.001 
knphipoda 0.600 6.501 1.750 0.630 13.252 2.354 0.327 0.012 
l1ysidacea 0,002 0.027 
Dec-apoda 13.830 5.998 28.500 0.533 0.171 

BRYOZOA ].107 5.293 52.000 O.3G~ 0.001 
e?JICt-ilorOCA 
[CH [fH:.IDE.R:'.:" T A 1. 316 23.914 35.282 49.234 0.756 

Holothln-oidCd 7.219 21.704 35.195 0.174 
Echinoidea 12.642 1.605 2.206 0.185 
Ophilll'oidea 1.32G 3.2Ei 9.134 3.895 0.397 
Asteroidea 0,829 2.840 7.937 

HHIICHClRQ;\TA 0.052 0.080 0.001 
CHORDATA 204.0130 2. 6~6 0.170 1.894 6.313 2.054 0.5'12 
Ascidiac~a 204.080 2.646 0.170 1.894 6.313 2.054 0.5'12 

U1UO£NTIF1W O.3S0 2.228 0.334 0.344 0.424 0.094 
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differences among sediment types were apparent. Relatively large 

biomasses occurred in gravel, silty sand, and sand-gravel (19,9 and 

9 g/m2, respectively). Biomass in sand, silt, and clay ranged between 

1 and 391m2. 

Hydrozoa were found only in gravel, sand-gravel, sand, and silty sand. 

Density was moderate (less than 1 to 144/m2) with greatest numbers occurring 

in sand-gravel and sand. Biomass was moderately small (0.05 to 1.1 g/m2) 

with largest biomasses occurring in sand-gravel and sand. 

Anthozoa, although absent from shell and sand-shell, were the greatest 

contributors to total coelenterate abundance. In terms of density, higher 

values tended to occur in coarser sediments than in finer ones. Lowest 

density occurred in clay and highest in sand-gravel, 2 and 123/m2, 

respectively. Biomass of anthozoans tended to be more equitably distributed 

among sediment types although largest biomass was in gravel, 17.5 g/m2; 

however, next highest biomass, 9.2 ~/m2, occurred in silty sand, a much 

finer grained substrate. Biomasses ranging from 0.7 to 5.2 g/m2 occurred 

in the other substrates. 

Alcyonacea were found only in the finer sediments, sand, silty sand, 

silt, and clay. Total abundance was low with densities ranging from fewer 

than 1 to only 21m2 and biomass from 0.003 to 0.17 g/m2. 

Zoantharia were the major contributors to anthozoan abundance in most 

sediment types but were absent from shell and sand-shell substrates. Density 

was moderate ins i lty sand and gravel (13 and 101m2 ) and low (fewer than 1 

to 51m2) in the other sediment types. Biomass was largest in gravel (17 g/m2), 

so much so that, in this sediment type, it ranked third overall after 

Ascidiacea and Annelida in this subarea. Silty sand substrates also 

contained a significant biomass with 9 g;m2. Biomasses in other sediment 

types were much smaller, ranging from 0.2 to slightly under 3 g/m2. 
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Turbellaria, in Southern New England, were found only in sand-gravel, 

sand, and silt sediments. Both density (22 to fewer than 11m2) and 

biomass (0.12 to less than 0.001 g/m2) were moderately low and diminished 

with decreasing particle size. 

Nemertea l'iere absent from shell and cl ay sediments, and generally 

10\,1 to moderately low in abundance. Density values ranged from 3 to 81m2 

and were quite uniformly distributed among the various sediments in which 

they were found. Biomasses in gravel and sand-gravel, 5.8 and 1.1 g/m2, 

respectively, were larger than in other sediment types where they ranged 

from 0.02 to 0.88 g/m2. 

Nematoda were not found in shell or sand-shell substrates. Abundance 

was low but quite uniform in all sediment types in which they were found. 

Density was between 1 and 21m2 except in sand-gravel which contained 671m2. 

Biomass did not exceed 0.01 nor fall below 0.005 g/m2 . 

Annelida were ubiquitous with regard to sediments and were major 

contributors to both the average density and biomass of all benthic organisms 

in each sediment type. Density was high in nearly all sediment types. 

Greatest amounts were found in shell and sand-gravel (750 and 555/m2 , 

respectively), somewhat lesser amounts in sand, silty sand, gravel, and 

silt (433, 331, 289, and 118/m2 , respectively), and lowest (23 and 91m2 ) 

in sand-shell and clay. Biomass was also large in nearly all sediment 

types. Values between 20 and 30 g/m2 occurred in four sediment types: 

shell, silty sand, gravel, and sand, in order of diminishing quantities. 

Two sediment types contained 7 and 11 g/m2: silt and sand-gravel, 

respectively, and sand-shell and clay had the smallest biomasses, 1. 7 

and 0.45 g/m2. 
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Pogonophora were present in sand, silty sand, silt, and clay sediments 

in this region. They were 101"1 both in density and biomass but nevertheless 

present. Density ranged from fe~ler than 1 to only 51m2 while biomasses 

ranged from less than 0.001 to 0.02 g/m2. Highest density was in silt 

and largest biomass in silty sand. 

Sipunculida (Sipuncula) were not found in gravel, shell, or sand-shell 

substrates. Densities were moderate to moderately low in other sediments, 

ranging from 1 to 161m2 in clay and sand-gravel, respectively. Biomass 

values were moderate with some tendency of decreasing with decreasing 

particle size. Largest biomass occurred in sand-gravel· (2.6 g/m2) and 

smallest in clay (0.63 g/m2 ). Biomasses in sand, silty sand, and silt 

were 1.3, 1.8, and .96 g/m2, respectively. 

Echiura were found only in silty sand, silt, and clay in low density 

and biomass. Density ranged from fewer than 0.04 to 11m2, and biomass from 

0.001 to 0.71 g/m2. In both cases, values increased with decreasing particle 

size. 

Priapulida ~Iere found only in silt. Density was low (0.2/m2) and 

biomass was small (0.16 g/m2). 

Mollusca,lvith one form or another occurring in all sediment types, 

were a leading component of the overall density and biomass in the Southern 

New England subarea. Density was moderately high overall and in three 

sediment types, gravel, silt, and clay (1,083, 336, and 211m2, respectively) 

molluscan density vias greater than any other singlEl group of organisms. In 

order of diminishing quantities the density of mollusks in other sediment 

types was shell, 375/m2; silty sand, 222/m2; sand-gravel, 145/m2; sand, 

127/m2; and sand-shell, 761m2. Biomass of mollusks varied quite widely 

among the various sediment types. Relatively small biomasses occurred in 
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shell, sand-shell, and clay I'lhere 4.3, 0.4, and 0.5 g/m2 were found. The 

biomass of Ino11usks in sand-gravel and sand, however, were the highest 

of all taxa in those substrates, 223 and 252 g/m2, respectively. Values 

in gravel, silty sand, and silt were intermediate, ranging from 1 to 22 

g/m2. 

Po1yp1acophora in Southern New England were absent in shell and sand­

shell sediments and not very plentiful. Density was fairly low, averaging 

2 to only 71m2. Biomass was also small in the finer substrates, sand 

through clay, where 0.002 to 0.02 gin? was found. The coarse substrates, 

however, contained a significantly larger biomass with sand-gravel containing 

7 g/m2 and gravel 0.23 91m2. 

Gastropoda were found in all sediments in Southern New England. Their 

density showed a definite trend of decreasing with decreasing particle size. 

Gastropod density in gravel, in addition to being the highest among the 

various sediments within its Ovln group, was also the highest of any other 

taxon in this sediment type, 1,064/m2. Shell sediments contained 275/m2 

but sand-gravel only 341m2. Densities ranged from 65 to 11m2 in the other 

sediments. The biomass of gastropods did not show as close a relationship 

to particle size as did their density although lal'gest and smallest biomasses 

occurred in gravel and clay, 11.5 and 0.03 g/m2, respectively. Sand 

sediments contained 6 g/m2 while sand-gravel and shell contained biomasses 

of nearly 4 g/m2. Biomass in other sediments was below 1 g/m2. 

Bivalvia in this subarea were ubiquitous with relation to sediments 

and high in terms of density and biomass. The only sediment type for which 

bivalves showed a clear preference was silt \~here the highest density, 

328/m2, was found. Moderately high densities, between 100 and 200/m2, 

occurred in sand-gravel, shell, sand, and silty sand substrates; and 

moderate densities, between 10 and 201m2 occurred in gravel, sand-shell, 
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and clay. Bivalve biomass contributed significantly to the overall benthic 

invertebrate biomass in Southern New England. In sand-gravel and sand 

they had the largest biomass of any single taxon, with 212 and 246 g/m2, 

respectively. Smallest biomasses were recorded in sand-shell, clay, and 

shell: 0.06, 0.49, and 0.5 g/nl, respectively. Gravel, silt, and. silty 

sand had biomasses between 5 and 21 g/m2. 

Scaphopoda whi ch were found on ly in sand, silty sand, and silt, had 

densities and biomasses which were, although 101-/, fairly uniform among 

the three substrates. Densities ranged from 0.5 to 3/m2 and biomass from 

2 0.01 to 0.04 g/m. Both density and biomass increased with decreasing 

particle size. 

Cephalopoda (eggs) were present in low amounts of both density and 

biomass in sand (O.06/m2 weighing 0.001 g/m2) , and slightly greater amounts 

(3.4/m2 weighing 0.05 g/m2) in silty sand, the only other sediment type in 

which they were found. 

Arthropoda as a group enjoyed the greatest density of any single group 

in Southern New England and \.,ere found in all sediment types. Highest 

densities occurred in sandy substrates (2,228 and 1,770/m2 in sand and 

sand-gravel), lowest in the finest substrates (4 and 55/m2 in clay and 

silt), and moderate amounts in the remaining sediment types (between 154 

and 361/m2). Biomass of arthropods, as a whole, was not as significant as 

dens ity when compared to the other taxa, but was nevertheless well above 

the norm. Sand-gravel contained the largest biomass of arthropods by a 

significant amount (113 9/m2) while shell contained the next highest biomass 

(31 g/m2). Sand and gravel contained 18 and 15 g/m2, respectively; 2.7 g/m2 

occurred in silty sand, and values below 0.6 g/m2 were found in sand-shell, 

silt, and clay. 
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pycnogonida occurred only in sand-gravel sediments in this subarea 

and in low quantities. Density was 81m2 , and biomass was 0.04 g/m2. 

Arachnida were not found in the Southern New England subarea. 

Crustacea: due to the absence of arachnids and the scarcity of 

pycnogonids, crustacean abundance is similar to that already explained 

above for Arthropoda. 

Ostracoda were found only in sand-gravel and sand and were very low 

in both density (2 and 0.5/012, respectively) and biomass (0.02 and 0.003 

g/m2 , respectively). 

Cirripedia were rather restricted in distribution; being found only 

in gravel, sand-gravel, and sand. Density was highest in sand-gravel 

(231/012) and significantly lower in sand and gravel (15 and 71m 2). Biomass 

of barnacles in sand-gravel was quite large (100 g/m2) , moderate in sand 

(3 g/m2) , and small in gravel (0.14 g/m2). 

Copepoda were only found in very 101'1 amounts of density and biomass 

in sand, silty sand, and silt. 

Nebaliacea were absent from the sediments of Southern New England. 

Cumacea were absent from gravel, shell, and sand-shell sediments and 

seemed to prefer sand over other types of sediments. Density in sand was 

581m2 while only between 1 and 81m2 was found in other substrates. Biomass 

distribution was similar with the largest in sand (0.26 g/m2) and uniformly 

low in other sediments where present (between 0.02 and 0.04 g/m2 ). 

Tanaidacea were present in only small amounts in silty sand, sand, 

and clay. Density was less than 11m2 and biomass was less than 0.01 g/m2. 
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Isopoda were found in all sediment types except gravel and sand-shell. 

Density was moderate in shell and sand (25 and 191m2) and 101"1 in sand-gravel, 

silty sand, silt, and clay (4, 3, 1, and less than 11m2, respectively). 

Biomass of isopods was moderate (between 0.2 and 0.4 g/m2) in sand-gravel, 

shell, sand, and silty sand, and small (0.01 and 0.001 g/m2) in si.lt and 

clay. 

Amphipoda were found in all sediment types in this subarea. Among 

the crustaceans they were the leaders in terms of density. Sand and 

sand-gravel contained the highest densities of amphipods (2,135 andl,508/m2 ); 

silty sand, gravel, shell, and sand-shell had intermediate densities (309, 

272, 225, and lS4/m2, respectively); and silt and clay the lowest (47 and 

21m2 ). Amphipods also contributed significantly to overall crustacean 

biomass. Largest biomasses occurred in sand (13 g/m2), and sand-gravel 

(6.5 g/m2); silty sand and shell provided intermediate amounts (2.3 and 

1.8 g/m2 ), while smaller biomasses were found in silt, gravel, and sand-

shell (0.01 to 0.6 g/m2 ). 

Mysidacea \"lere found only in sand and silty sand in 101"1 densities 

and biomass. 

Decapoda were found in all sediment types except sand-shell, silt, 

and clay, and abundance was highest in the coarse substrates. Density 

ranged from moderately low (3, 10, and 141m2, respectively) in silty sand, 

sand, and sand-gravel, to moderately high (50 and 831m2) in shell and 

gravel. Biomass of decapods was largest (28.5 g/m2) and they Vlere major 

contributors to the total biomass of all organisms in shell sediments. 

Significant biomasses were also present in gravel and sand-gravel sediments., 

where 13.8 and 6.0 g/m2 occurred. Biomass in sand and silty sand Vias 

smaller by a sizable margin, 0.53 and 0.17 g/m2, respectively. 
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Bryozoa were present in all sediment types except sand-shell, silt, 

and clay. Density was moderately lO~1 in silty sand, sand, and gravel 

(0.2, 6, and 31m2 , respectively) and high in sand-gravel (267/m 2). The 

most significant aspect of bryozoan distribution in Southern New England 

~Ias their density and biomass in shell substrate, where they had the greatest 

abundance of all taxonomi c groups occurri ng in thi s sediment type. Dens i ty 

was l,500/m2 and biomass 52 g/m2. Other sediments contained substantially 

smaller biomasses; sand-gravel, 5.3 g/m2 ; gravel, 1.2 g/m2 ; and sand and 

silty sand, 0.4 and 0.001 g/m2 , respectively. 

Brachiopoda were not found in any of the sediments in Southern New 

England. 

Echinodermata were found primarily in the finer sediments: sand, silty 

sand, silt, and clay, and only in sand-shell of the coarser types. Densities 

were lowest in sand-shell and clay (fewer than 1 and 81m2, respectively), 

were moderate in sand and silt (59 and 811m2 ), and highest in silty sand 

(187/m 2). The biomass of echinoderms in Southern Ne\~ England was significant 

in each sediment type in which they occurred. Indeed, their biomass in 

silt and-silty sand was the highest of any taxonomic group (49 and 35 g/m2, 

respectively). Their biomass in sand, sand-gravel, and clay was also 

relatively high (24, 1.3, and 0.76 g/m2 , respectively). 

Holothuroidea were found only in the finer sediment types: sand, 

silty sand, silt, and clay. Their densities were moderately low; highest 

density occurred in silty sand (101m2) and 10\~est was in silt (fewer than 

21m2). Densities in sand and clay were intermediate (between 3 Bnd 41m2). 

Holothurian biomass was, unlike their density, cornpat'atively high. Silt 

contained the largest biomass (35 g/m2 ), and clay the smallest (0.17 g/m2); 

silty sand and sand also supported subst'antiaJ biorna"sses (22 and 7 g/m2). 
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Echinoidea sediment affinities were similar to those of the 

holothurians in Southern New England; that is, they were found only in 

the finer sediments: sand, silty sand, silt, and clay. Abundance, 

however, was generally lower. Their density decreased with decrease in 

particle size with highest values occurring in sand (221m2). The other 

three sediment types contained fewer than a.5/m2. Urchin biomass was 

comparatively higher than density and generally tended to decrease with 

particle size. Sand sediments contained the largest biomass (0.13 g/m2) 

and clay the smallest (0.2 g/m2). Intermediate values occurred in silty 

sand and silt (1.6 and 2.2 g/m2, respectively). 

Ophi uroi dea were mos t commonly found in the fi ner sediments: sand, 

silty sand, silt, and clay, as were urchins, with the exception that small 

quantities also occurred in sand-gravel substrates. Densities were in the 

moderately high to low range. Greatest numbers occurred in silty sand 

(180/m2), and lowest in sand-gravel (0. 31m2 ). Densities in sand and silt 

were 30 and 761m2, respectively. Biomass was comparatively high in that 

only one sediment type, clay, contained less than 1 g/m2. Biomass in the 

other sediment types ranged from 1 to 9 g/m2. 

Asteroidea were present in surprisingly few sediment types in Southern 

. New England. They occurred only in sand, silty sand, and silt in quite 

uniform densities. The range of density values was only between 1 and 31m2. 

The biomass of starfishes was moderate and increased with decreasing 

particle size. Biomasses were 0.8, 2.8, and 7.9 g/m2 in sand, silty sand, 

and silt, respectively. 
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Hemichordata shared with starfishes the same sediment preferences. 

They were present in sand, silty sand, and silt in low amounts in terms 

of density (0.2 to 0.4/m2), and their biomass, also quite low, ranged from 

0.002 to 0.08 91m2. 

Ascidiacea were quite widely distributed in the Southern New England 

sediments, occurring in all but shell. Their densities, comparatively, were 

high to moderately low, with gravel substrates containing the greatest 

number, 885/m2. Densities in sand-shell, silt, and clay were 71m2 and 

belo\1, and in sand-gravel, sand, and silty sand were 201m2 , or slightly 

above in each. Ascidian biomass in gravel was the largest, by a factor of 

nearly 10, of any taxonomic group in this sediment type; 204 g/m2 of ascidians 

occurred in gravel. Smallest biomasses were found in sand-shell and clay 

(0.2 and 0.5 g/m2, respectively), and moderate amounts, ranging from 2 to 

6 g/m2 in other substrates. 

New York Bight 

The density of major taxonomic groups in the various bottom sediments 

in New York Bight is listed in table 24 and their biomass is listed in 

table 25. 

Porifera in New York Bight were present only in sand-shell, san~ and 

. silty·sand sediments. The density in sand-shell was moderately low (41m2), 

while in sand and silty sand it was 1m, (fewer than 11m2 ). The biomass 

of sponges was small except in sand-shell where 0.3 g/m2 occurred, and 0.002 

and 0.007 g/m2 occurred in sand and silty sand, respectively. 
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Table 24.--Mean number of individuals listed by taxonomic group in each bottom sediment 
type for the New Yorl< Bight subarea. 

Botto;:! Sedir.Il'nl$ 

Ihonomic gruup 
Silnd~ Sand- Silty 

Gravel gravel Sh!:'ll shell Sand sand Silt Clay 

1i2.:./!!C. ~/m2 Jichli !i9 • .:.lm2 .!i~.:/r;12 No./m2 NO.j!,,2 !!9_:./!!!~ 
PORIFERA 4.31 0.15 0.72 
COELENT[RATA 6.40 9.01 3.53 50.17 4.89 1.78 

Hydrozoa 2.60 8.63 2.07 23.89 0.13 
Authozoa 3.80 0.38 1.46 26.28 4.76 1.7B 

Alcyonacea 0.32 2.9~. 0.50 1. 21 
Zoantharia 3.80 0.38 0.53 23.72 4.13 0.14 
Unidentified 0.61 2.56 0.13 0.43 

PlATYHELl-tItlTHES 0.25 0.07 
Turbellaria 0.25 0.07 

NH!ERTEA 4.00 3.31 3.03 2.28 1.38 0.14 
ASCHELI·I I NTHES 0.07 0.50 0.50 

!Iema toda . 0.07 '0.50 0:50 
ANNEl IDA 142.40 224.25 532.79 285.39 48.69 . 11. 29 
POGO:iOPHORA 0.02 2.89 4.69 2.07 
S I PU.';CUllOA 0.56 2.46 1. 89 1.88 0.79 
[CfllURA 1. 33 0.38 0.29 
PRJAPJL!DA 
HOLlUSCA 4.60 127.50 141.52 837.97 378.38 74.72 

Polyplacophora 0.05 0.13 0.29 

r" 
Gastropoda 0.40 8.25 25.66 39.17 13.44 2.43 
Bivalvia 4.20 119.25 114.54 793.33 352.50 71. 3(; 
Scaphopoda 1.27 5.67 2.31 0.64 
Cephalopoda 
Unidenti fied 

ARTHROPODrl 289.80 330.38 620.0~ 700.27 15.45 2.14 
Pycnogonida 0.61 
Arachnida 0.22 
Crustacea 289.80 330.38 619.82 699.66 15.45 2.1, 

Ostracoda 2.50 0.11 
Cirripcdia 43.03 440.67 2.p 
Copepoda 0.03 
Nebaliacea 0.14 
Cumacea 0.40 10.31 11.80 1.67 0.38 O.G~ 

Tanaiclacea 0.29 
J so pod a 8.60 11. 00 12.25 12.28 5.69 0.14 
Amphipoda 257.60 286.44 541.72 233.33 6.56 0.79 
Mys i deiCed 0.40 3.13 1. 07 
Oecapoda 12.80 17.00 9.81 11. 71 0.69 0.1'" 

BRYOZOfl 0.40 18,56 3.90 9.06 
BRACHlOi'ODA 
reH I rtODERI{flT A 23. )0 )3.02 9.61 1. 95 3. £.~ 

Holothuroidea 0.63 0.50 4.44 0.38 O,t;) 
Echinoidea 21. 38 60.83 0.22" 
Ophiuroidea 0.75 10.91 3.39 1.44 3.21 
Asteroir;Cd 0.94 0.75 1. 56 0.13 

HEM [CIIOP,oJ" T A 0.11 
CHORD/ITA 0.60 15.56 5.(.2 0.22 3.94 2.43 

Asc idiacea 0.60 15.56 5.62 0.22 3.94 2,<13 
UIU Dttn 1 F I (0 11.69 4.97 0.94 1. 94 5.50 

( , 
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Table 25.--Mean biomass of each taxonomic group listed by bottom sediment type for the New York 
Bight subarea: 

BottO!!l sediments 
Taxonomic group 

Gravel Salld-gl'avel Shell Sind-shell S,wd Si lty SilnJ Silt Cluy 

9..!!}l 9!r:!' 9!~2 w'!l 2./~2 !J.lr::i 9!r.!l f//m2 

PORIFERA 0.292 O. 002 0.007 
COELENTERATA 1. 596 0.476 O. ]7[J 4.(;05 3.903 0.452 

Hydrozoa 0.036 0.046 0.055 O.2'S3 0.001 
Anthozoa 1.560 0.430 0.722 4.352 3.905 0.452 

Alcyondcea 0.054 0.226 0.039 O.O;:(l 
Zoantharia 1.560 0.430 0.609 3.784 3.83D 0.1'9 
Unidentified 0.059 0.342 0.033 0.2';5 

PlA TY HEl~!I NTHES 0.005 0.004 
Turbe 11 ad a 0.005 0.004 

flEMERTEA 0.212 0.358 0.814 0.562 1. 594 0.001 
ASCKEH1I ~ITHES <0.001 0.001 0.C05 

Nematoda <0.001 0.08l 0.005 
p.!XtiEl IDA 4.126 9.349 12.187' 42.350 6.749 1.839 
POGONOPHORA <0.001 0.017 0.024 0.009 
SJPU:lCULIDA 0.020 0.456 0.216 0.153 0.C09 
[CHIURA 1.327 1. 67& 0.142 
PRlt,PULIDA 
~lOLLUSCA 72.496 50.451 78.800 1640.054 55.188 0.880 

Polyplacophora <0.001 0.001 0.009 
Gastr-op-oda 0.092 3.828 1. 786 8.334 1. 069 0.018 
Bivalvia 72. ~04 46.623 76.994 1631. 601 54.088 0.845 

f'i Scaphopoda 0.020 0.128 0.029 0.006 
Cephalopoda 
Unidentified 

ARTHROPO~A 15.284 9.B58 8.771 19.821 0.209 0.091 
Pycnogoni da 0.012 
Arachnida 0.001 
Crustacea 15.2B4 9.858 B.770 19.80B 0.209 0.091 

Ostracoda 0.020 0.001 
Cirripedia 4.728 10.283 0.064 
Copepoda <0.001 
Neba liacea 0.001 
Cumacea 0.004 0.036 0.062 0.017 0.004 O.OOG 
Tana i dacea- 0.003 
Isopoda 0.054 0.481 0.480 0.074 0.042 0.001 
A'l1phipoda 2.090 2.209 2.765 5.758 0.028 D.DOa 
Mysidacea 0.004 0.016 0.006 
Decapoda 13.132 7.097 0.726 3.677 0.071 0.071 

BRYOZOA 0.004 0.308 0.096 0.164 
BRAClllOPCDA 
£CHI100E?.:·tATA 8.437 44.257 101.£35 2.436 2.0% 

Holoth.;roidea 0.054 0,335 0.427 1.560 1.63ft 
Echinoid(!il 7.184 39.688 1.479 
OphiuI'oidN O.UOB 0.587 87.889 0.721 0.463 
Asteroidea 1. 191 3.648 12.090 0.155 

H£l1JCHO?JATA 0.009 
['HOROf\.TA 0.036 1.307 0.264 0.029 0.273 0.462 

Ascidir.cea 0.036 1.307 0.264 0.029 0.273 0.~62 
UNlDntTIFl[O 1.567 0.056 0.668 0.018 0.047 
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Coelenterata in the New York Bight subarea occurred in all sediment 

types except gravel and shell. Their density was moderate to moderately 

10\~, highest (501m 2 ) occurring in silty sand. Densities in other sediment 

types ranged from 2 to 91m2. Biomass of Coelenterata was moderate to 

moderately low. Largest average biomasses occurred in silty sand, silt, 

and sand-gravel where 4.6, 3.9, and 1.6 g/m2 were found, respectively. 

Values ranging from 0.5 to 0.8 g/m2 occurred in other sediment types. 

Hydrozoa were found in all sediment types in this region except clay. 

Densities and biomasses of hydroids were moderately low with highest values 

in each parameter occurring in silty sand. Density values in silty sand 

were 241m2 and biomass was 0.3 g/m2. In other sediment types density 

ranged from fewer than 1 to 91m2 while biomass ranged from 0.001 to 0.1 91m2. 

Anthozoa were ubiquitous in New York Bight; they occurred in all 

sediment types within the subarea. Densities were moderately low with 

highest average values (261m2 ) occurring in silty sand. Density values in 

remaining sediment types ranged from fewer than 11m2 in sand-shell and 

sand, respectively, to 21m2 in clay, and 51m2 in sand-gravel and silt, 

respectively. The biomass of anthozoans was moderately large. Largest 

biomasses, 4.3, 3.9, and 1.6 g/m2 , occurred in silty sand, silt, and 

sand-gravel. The biomass in remaining sediment types was fai rly uniform 

ranging from 0.4 to 0.7 g/m2. 

Alcyonacea in this subarea \~ere found only in the finer sediment 

types: sand, silty sand, silt, and clay. Densities were moderately low, 

ranging from fewer than 1 to 31m2; biomass ranged from 0.05 to 0.2 g/m2. 
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Zoantharia were ubiquitous within this subarea, occurring in all 

sediment types. Densities were moderately low I'lith highest values 

occurring in silty sand (241m2). LOI'lest values of density occurred in 

clay, and sand-shell, where fewer than 11m2 were found. Somewhat higher 

values occurred in silt, sand-gravel, and sand where densities ranged 

between 1 and 41m2. Largest biomasses of zoantharians were found in silt 

and silty sand where 3.8 and 3.7 g/m2 I'lere recorded. Sand-gravel conta i ned 

1.6 g/m2, sand contained 0.6 g/m2, sand-shell, 0.4 g/m2, and clay, 0.2 g/m2. 

Turbellaria were found only in sand-shell and sand in very low 

quantities, in the New York Bight subarea. Densities were below 0.25/m2 

and biomass was only slightly above trace quantities. 

Nemertea were found in moderate amounts in all sediment types occurring 

in New York Bight. There was no apparent sediment preference detectable 

except that lowest values did tend to occur in the finer sediments. Density 

on the whole ~IBS rather uniform in each of the sediment types except clay 

(0. 141m2), and in the other sediment types ranged from 1 to 41m2. Biomass 

of nemerteans was similarly quite uniform in all sediment types except 

the finest,clay, where 0.001 g/m2 occurred. Biomass ranged from 0.2 to 

1.5 g/m2 in the remaining sediment types. 

Nematoda in this subarea were found only in sand, silty sand, and 

silt sediments in very small quantities of both density and biomass. 

Annelida were ubiquitous in the New York Bight subarea occurring in 

all sediment types. Densities of ~Iorms, although they are a major component 

of the overall density in this subarea, were only moderately high. Highest 

values of density occurred in. sand where 532/m2 \'iere found, and diminished 

both in coarser and in finer substrates. Densities of 224 and 285/m2 

occurred in both sand-shell and silty sand, respectively, I'lhile a low value 
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of 142/m2 was recorded in sand-gravel. Lowest densities occurred in silt 

and clay where 49 and 111m2 were found. The biomass of worms paralleled 

that of density in that largest biomasses occurred in the sandy substrates 

(42.4 and 12.2 g/m2 in silty sand and sand, respectively). and diminished 

in both coarser and finer grained substrates. Sand-shell contained 9.3 g/m 2 

and sand-gravel 4.1 g/m2 , respectively. Smallest values of Annelida biomass 

occurred in clay with 1.8 g/m2 and silt with 6.7 g/m2. 

Pogonophora were found only in the finer grained substrates: sand, 

silty sand, silt, and clay. Both their density and biomass values were 

quite low. Densities did not exceed 51m2 and biomass was relegated to the 

near trace area of 0.02 g/m2. 

Sipunculida in the New York Bight subarea occurred in sand-shell, 

sand, silty sand, silt, and clay. Their density was rather low, not 

exceeding 21m2 whereas biomass was comparatively high. Biomass values 

ranged from 0.01 g/m2 to 0.5 g/m2. Largest values occurring in sand and 

smallest in clay. Intermediate values occurred in the remaining sediment 

types. 

Echiura were found only in the finer grained substrates: silty sand, 

silt, and clay. Their density in silt and clay was low (0.4 and 0.3/m2, 

. respectively) and increased to 11m2 in silty sand. Biomass values on the 

other hand were comparatively high in that both silty sand and silt sediments 

contained biomasses greater than 1 g/m2, while clay had a biomass which was 

2 0.1 glm . 

Priapulida were not found in any of the sediment types occurring in 

the New York Bight subarea. 
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Mollusca occurred in all sediment types in the New York Bight subarea 

and were major contributors to the overall density and biomass of all 

organisms. The density of r,lo11usca in three sediment types was highest of 

all taxonomic groups, these sediments were silty sand, silt, and clay where 

837, 378, and 741m2, respectively, were found. Density values in sand, 

sand-shell, and sand-gravel were 142, 128, and 51m2, respectively. In terms 

of biomass, nlolluscs were the undisputed leaders among all of the various 

taxa in nearly all sediment types. The one exception was clay where 0.88 

g/m2 occurred. The bionlass values in all other sediment types far exceeded 

that of any other single group. Silty sand sediments contained 1,640 g/m2 

of molluscs. The nearest competitor \oJas Echinodermata with 101 g/m2• Silt 

and sand-shell substrates had 55.2 and 50.5 g/m2 of molluscs, respectively. 

Polyplacophora were found only in sand, silt, and clay sediments 

of the New York Bight subarea. Their density was low (0.05 to 0.3/m2 ) 

and their biomass was not significantly far above trace amounts. Largest 

biomass occurred in clay, where 0.009 g/m2 was recorded. Remaining sediment 

types had trace amounts. 

Gastropoda were found in all sediment types occurring in .the New York 

Bight subarea with densities being in the moderate to moderately low 

category. The greatest number of gastropods occurred in silty sand and 

sand where 39 and 261m2 were found, respectively. Next highest density 

occurred in silt which contained 131m2. Density values in other sediment 

types ranged from fewer than 1 to 81m2. The bi omass of gastropods in thi s 

subarea was moderate when compared to the biomass of the other taxonomic 

groups. Largest biomass occurred in silty sand and sand-shell where 8.3 

and 3.8 g/m2 occurred, respectively. Biomasses slightly above 191m2 

occurred in sand and silt, whereas biomasses of less than 0.1 g/m2 were 

recorded in clay and sand-gravel. 
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Bivalvia were found in all sediment types of the New York Bight and 

in terms of density and biomass were the largest contributors to overall 

molluscan abundance. Bivalves were most plentiful in silty sand and 

silt where 793 and 363/m2 were found, respectively. Silty sand and sand 

substrates contained slightly over 100/m2, whereas clay and sand-gravel 

substrates contained 71 and 41m2, respectively. Bivalves were the greatest 

contributors to the total biomass in the Nel'i York Bight subarea in nearly 

all sediment types, clay being the only exception. The mean weight of 

bivalves in silty sand was 1,631 91m2. Biomasses in sand and sand-gravel 

were next with 77 and 72 g/m2, respectively. Silt sediments contained 

55 g/m2 and sand-shell 50 g/m2 of bivalves, while clay was the lowest, with 

2 0.9 glm . 

Scaphopoda in this subarea occurred in sand, silty sand, silt, and 

clay. Values of both density and biomass were moderately low. Highest 

values for each parameter occurred in silty sand, and lowest in clay. 

Density in silty sand was 61m 2 and biomass was 0.13 g/m2. The lowest 

values were: fewer than 1 in terms of density and 0.006 g/m2 with regard 

to biomass. Intermediate values occurred in the other sediment types, 

ranging from 1 to 21m2 for density and 0.02 to 0.03 g/m2 of biomass. 

Cephalopoda did not occur in any sediments in the New York Bight 

subarea. 

Arthropoda occurred in all sediment types found in this subarea and 

their total abundance ~Ias moderately high to high. They were major 

contributors to the entire faunal assemblage of this region. Density values 

of arthropods were highest in sandy substrates, sil~and clay. Highest 

recorded densities occurred in silty sand where 700/m2 were found. Sand 

was next with 620/m2, while sand-shell and san·d-gravel contained 330 and 

290/m2, respectively. Densities in silt and clay were 15 and 21m 2. 
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Biomass of arthropods in the New York Bight paralleled to some degree that 

of density. Largest biomass (19.8 g/m2) occurred in silty sand. Next 

largest occurred in sand-gravel with 15 g/m2. Biomasses in sand-shell 

and sand were 9.9 and 8.8 g/m2, respectively. Values of biomass in silt 

and clay were 0.21 and 0.09 g/m2, respectively. 

Pycnogonida were found only in silty sand substrates in moderately 

low quantities. Density was 0.6/m2 and biomass 0.01 g/m2. 

Arachnida only occurred in one sediment type in this subarea, sand. 

Both dens i ty and bi omass values were very 101-1. 

Crustacea were the major arthropod component, consequently their 

density and biomass are essentially those which were reported above for 

Arthropoda. 

Ostracoda were encountered in sand-shell and sand substrates and 

density and biomass values were moderately 10Vi to low. Highest densities 

and biomass occurred in sand-shell where 31m2 and 0.02 g/m2 occurred. 

Lowes t values were in sand where dens i ty was 0 .1/m2, and bi omass was in 

trace amounts. 

Cirripedia in this region were found in sand, silty sand, and silt 

sediments in moderately low to moderate values of abundance. Highest 

. density occurred in silty sand where 441/m2 \·,ere found. Intermediate 

values of 43/m2 occurred in sand and the 10\~est values of density occurred 

in silt where 21m2 were found. Biomass values Vlere moderately high. 

Largest biomass occurring in silty sand where 10 g/m2 were found; sand 

contained 4.7 g/m2 while silt had the smallest at 0.06 g/m2. 
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Copepoda occurred in very lovi density and biomass, only in sand, in 

the New York Bight subarea. 

Nebaliacea abundance was similar to that of Copepoda in that only very 

small amounts were recorded, in this case only in clay sediments. 

Cumacea were ubiquitous in the sediment structure of the New York 

Bight subarea, occurring in all sediment types. Sandy substrates appeared 

to be preferred with a diminishing of density both as particle size increased 

and decreased in the sandy region. Highest density of cumaceans occurred 

in sand and sand-shell where 12 and 101m2 1·lere found. Silty sand substrates 

contained 21m2 and clay contained 11m2. Both silt and sand-gravel sediments 

contained fewer than 11m2. Biomass of cumaceans was moderately small. 

Largest biomasses occurred in sand and sand-shell with 0.06 and 0.04 g/m2 

recorded in each. Their biomass in silty sand, sand-gravel, silt, and clay, 

was 0.2, <0.01, <0.01, and 0.001 g/m2, respectively. 

Tanaidacea were found in clay sediments only, in the New York Bight 

subarea. Both density and biomass vlere very low. 

Isopoda were another ubiquitous crustacean occurring in all sediment 

types in the New York Bight subarea. These organisms seemed to prefer sandy 

substrates to the finer grained ones. Highest density occurred in sand and 

sil ty sand l"ihere 121m2 occurred in each. Sand-shell substrates contained 

111m2 while gravel and silt contained 9 and 61m2, respectively. Clay 

substrates contained fewer than 11m2. The distribution of isopods biomass 

in the New York Bight subarea paralleled that of density in that largest 

biomasses occurred in sand-shell and sand with 0.48 g/m2 recorded in each. 

Silty sand and sand-gravel substrates were next in amount of biomass with 

0.V7 and 0.05 g/m2, respectively. Silt contained 0.04 g/m2 while clay 

contained 0.01 g/m2. 
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Amphi pods occurred ina 11 sediment types in the New York Bi gilt 

subarea and were the major crustacean component in terms of both density 

and biomass. Highest density occurred in sand with values in sand-shell, 

sand-gravel, and silty sand diminishing gradually. Density values in 

these sediment types wore 541, 286, 26S, and 233/m2. Densities in silt 

and clay were substantially 10l1er, 7 and 0.S/m2, respectively. Biomass 

of amphipods had a slight shift in distribution in relation to sediments 

in that the largest values occurred in silty sand as opposed to highest 

values of density occurring in sand. Also, biomass diminished with 

increasing as well as decreasing particle size from the high point in 

silty sand. Values of biomass for silty sand, sand, sand-shell, and 

sand-gravel, respectively, 11ere 5.8, 2.8, 2.2, and 2.1 g/m2. Substantially 

lower values occurred in the remaining two substrate types, silt and clay, 

where biomasses were 0.03 and O.OOS g/m2, respectively. 

Mysidacea were found only in sand-gravel, sand-shell, and sand 

sediments. Both density and biomass were rather low with density values 

ranging from fewer than 1 to only 3/m2 and biomass values ranged from 0.004 

to 0.02 g/m2. 

Decapoda in the New York Bight subarea were Ubiquitous, occurring in 

all sediment types. Densities I,'ere model'ately high to low with a general 

tendency of decreasing with decreasing particle size. Highest densities 

occurred in sand-shell and sand-gravel where 17 and 13/m2 were found. There 

was a slight dip in density in sand to 10/m2 and a slight rise in silty sand 

to 12/m2. Low values were found in silt and clay where densities were 0.7 

and 0.1/m2, respectively. The biomass of decapods was moderately high in 
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this subarea. The relation of biomass to particle size was not as clear 

cut in this instance as it was for density. Largest biomass occurred in 

sand-gravel (13 g/m2), next highest I'las recorded in sand-shell {7 g/m2 ), 

and next was in silty sand (4 gin?). Smaller biomasses were found in sand 

(0.7 g/m2), silt and clay (0.07 91m2 , in each). 

Bryozoa in the Nevi York Bight subarea I'lere found in four sedirnent 

types: sand-gravel, sand-shell, sand, and silty sand. Densities were 

moderately low in sand and silty sand (4 and 9/rn2), highest in sand-shell 

(19/m 2), and lowest in sand-gravel (O.4/m2 ). [liomass paralleled density 

in that largest biomasses were recorded in sand-shell and silty sand (0.3 

and 0.2 g/m2) , were intermediate in sand (0.1 91m2 ) and smallest in 

sand-gravel (0.004 g/m2 ). 

Brachiopoda were not found in any of the sediment types occurring in 

the New York Bight subarea. 

Echinodermata were found in all sediment types, except sand-gravel, 

in the New York Bight subarea. The density of this phylum ranged from 

moderately high to moderately low in the various sediment types. Also, a 

general tendency of decreasing density with decreasing particle size was 

noticeable. Highest density occurred in sand where 731m 2 was found. Next 

highest density occurred in sand-shell \oJhich contained 241m2. Lower 

densities were found in silty sand, silt, and clay with 10, 2 and 41m2 

occurring, respectively. There was some difference in the distribution of 

echinoderm biomass in the New York Bight subarea when compared to density. 

Largest biornass occurred in silty sand where 102 g/m2 were recorded. Next 

highest was sand with 44 g/m2, diminishing to 8 g/m2 in sand-shell. 

Significantly lower amounts occurred in silt and clay where biomasses of 

2.4 and 2.1 g/m2 , respectively, were found. 
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Holothuroidea occurred in all sediment types in the New York Bight 

subarea except sand-gravel. Densities were moderately low to low with no 

significant trend in relation to· particle size. As a matter of fact, with 

the excepti on of the dens ity in si lty sand (41m2), dens iti es in the 

remaining four sediment type·s were uniformly at or near 0.5/m2. Holothurian 

biomass, unlike their density, shOlved a definite trend of decreasing biomass 

with increasing particle size. Largest biomasses occurred in the finest 

substrates, clay and silt, where, in each, 1.6 g/m2 occurred. Biomasses 

diminished in the remaining three substrate types vlith 0.4, 0.3, and 0.05 

g/m2 occurring in silty sand, sand, and sand-shell, respectively. 

Echinoidea were found only in sand-shell, sand, and silty sand 

sediments in 

high to low, 

the New York Bight 

2 21, 60, and 0.2/m 

subarea. Density values were moderately 

in sand-shell, sand, and silty sand, 

respecti ve ly. Bi omass was moderately large in the three sediment types. 

Largest biomass occurred in sand (40 g/m 2 ), next largest was in sand-shell 

(7.2 g/m2), and smallest in silty sand (1.5 g/m2). 

Ophiuroidea I'lere found in all sediment types except sand-gravel. 

Density values were moderate to low with highest values occurring in sand 

where 101m2 were found. Both silty sand and clay sediments contained 

densities of 31m2 while sand-shell and silt sediments contained densities 

of 0.8 and 11m2. As with echinoids, ophiuran biomass was significantly 

density. Largest biomass occurred in silty sand more important than their 

where 88 g/m2 were found. A substantial drop in biomass occurred in sand 

and silt where 0.6 and 0.7 g/m2 were found, respectively. Even lower 

values occurred in clay and sand-shell which contained 0.5 and 0.008 g/m2, 

respectively. 
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Asteroidea were found in sand-shell, sand, silty sand, and silt 

sediments in the New York Bight subarea. Density values were moderately 

low to low. Lowest values occurred in silt where 0.1/m2 .Iere found, and 

in the remaining three sediment types densities exceeded 11m2 only in 

silty sand, Biomass in this group Vias comparatively high. Larges.t biomass 

occurred in silty sand \-Ihere 12 g/m2 I'lere found I'lhile sand and sand-shell 

sediments contained 3.6 and 1.2 g/m2, respectively. Smallest biomass 

(0.16 g/m2) occurred in silt. 

Hemichordata in the NeVI York Bight subarea Vlere found only in ~and 

sediments. Both density and biomass Vlere low; density was 11m2 while 

biomass was 0.009 g/m2. 

Ascidiacea occurred in all the sediment types of this subarea. Highest 

densities occurred in sand-shell substrates (16/m2 ), and lowest in silty sand 

where 0.2/m2 Vlere found. Intermediate values occurred in the remaining 

sediment types with density ranging from 0.6 to 61m 2. Ascidean biomass was 

moderate with largest values occurring in sand-shell where 1.3 g/m2 were 

found, next 1 arges t occurred in cl ay I'lhere 0.5 g/m2 was recorded. 

Approximately equal biomasses occurred in both sand and silt where 0.03 g/m2 

of ascidians occurred. Silty sand and sand-gravel contained the smallest 

biomasses Vlith 0.03 and 0.04 g/m2, respectively. 

Chesapeake Bight 

The density of major taxonomic groups in the various bottom sediments 

in Chesapeake Bight are listed in table 26 and their biomass is listed in 

table 27. 
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Table 25.--I·lean number of individuals listed by taxonomic group in each bottom sediment 
type for the Chesapeake Bight subarea. 

Bottom scdb<.'nts 

T/!xonondc group 
Salld- Sdnd- 511 ty 

Gravel gravel Shell shell Sand sand Silt ClilY 

!!2.J~ !!£.:Jm2 ~/~ ~f7l2 !\Q.Jm2 !!~m2 No. 1m2 !i2.J~. 
PORI FER':I 1.11 0.05 0.08 11.11 0.50 
COElEtiTERATA 5).50 53.33 9.33 8.13 47.30 3.15 5.09 

Hydrozoa 57.50 3~LOO 4.)0 1. 51 42.42 
Antllozoa 14.33 4.53 6.62 4.88 3.15 5.09 

Alcyonacea 0.08 0.61 0.13 
loantharia 3.52 1.38 2.88 4.91 
Unidentified 14.33 1.11 5.24 1. 92 2.54 

f'lATYHELf.ll :iTHES 0.44 0.50 0.75 
Tm'bel1aria 0.44 0.50 O. )5 

NH!ERTEA 1.50 2.00 2.CO 6.17 12.38 0.82 1.18 
ASCHELHIh'THES 52.33 3.15 0.18 0.42 1.32 0.32 

Nenidtoda 52.33 3.15 0.18 0.42 1.32 0.32 
AWiELIOA 95.00 233.67 149.96 222.50 136.38 89.86 ~5.95 
PO:;O~lOPHORA 0.07 7.42 16.93 1. 09 
SIPUNCULIDA 0.37 0.14 0.83 1.75 0.95 
ECHlURA 0.02 0.88 0.36 0.09 
PRIAPUllD,\ 0.09 
HOllUSCA 2B,'SO 42) .33 2282.00 343.92 764.)8 149.21 11:4.64 

Polyplacop!Jora 0.13 0.08 0.82 0.41 
Gastropoda 9.00 25.00 2.48 15.81 247.25 37.14 8.00 

l.;l Bivalvia 19.50 402.33 2279.22 332.58 511. 92 109.00 136.23 
Scaphopoda 0.30 0.40 5.83 2.25 
Cepha lopoda 
Unidenti ned 

ARTHROPODA 125.50 338.65 285.51 347.05 135.38 43.32 40.77 
Pycnogonida 1. 70 0.94 3.45 
Arachnida 
Crustacea 125.50 338.66 283.81 346.12 135.38 43.32 37.32 

Os tracoda 0.05 0.21 
Cirript:dia 0.96 0.11 
Copepoda 
Neba 1 i aced 0.07 
Cu-ndcea B.33 45.59 7.33 3.33 0.54 
lanaidacea 0.29 
}sopoda 6.50 10.89 21.17 28.63 13.14 
h."<'lphipoda 114.00 280.00 213.33 305.83 95.79 28.71 37.32 
Hysidacea 4.56 7.23 
[lC'capoda 5.00 50.33 8.48 4.33 6.63 0.43 

BRYOZQ,', 1. 33 28.67 1.86 4.21 
BPJ,OllOf'ODA 0.02 
[CHlllOJEfW;, TA 1. 50 8.33 38.66 32, S4 35.29 2.64 ).73 

Holothuroidea 1.50 0.22 0.18 5.08 0.14 0.09 
EChinoidea 36.33 31.39 
O~hiuroidea B.33 2.0.1 0.77 3a. 13 2.14 1 r.I" . '" Asteroidea 0.07 0.20 0.08 0.36 0,09 

U[l11UKU:[I·'\TA 0.46 
(HOR[)!,U\ 0.92 10.33 2.75 0.82 2.18 

A~cidiace03 0.92 10.33 2.75 0.82 2. HI 
UIHDEflTlfl[O 1. SO 2.00 3.11 6.52 8.50 3). 36 4.GB 
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Table 27.--Mean bio",ass of each taxonomic group 1 i sted by bottom sediment type in the Chesapeake 
Bight subarea. 

Bottom <;cdi:',('nts 
1,,"xonom1c group 

Cravel Sand-gravel Shell Sand-shell .Sand Silty sand Silt Clay 

!1Ir!l !ll~l sif!l..2 ~/~2 sJ9..2 £.1'22 W!!l 9/~2 

PORIFERA 0.226 0.001 0.026 0.00<1 0.085 
COELENTEP ... iTA 2.710 2.067 10.983 0.858 3.S33 0.340 3.375 

Hydrozoa 2.710 ).050 0.982 D.OZB 0.042 
Anthozoa 1.017 10.006 0.830 3.841 0.340 3.375 

Alcyonacea 0.004 a.Wl 0,144 
Zoantharia 9.903 0.665 3.747 3. ('31 
Unic(>ntified ),017 0.103 0.165 0,090 0.153 

PLATYf!£UIJlnH~S 0.009 0.011 O.OO~ 
Turbcllaria 0.009 0.011 O.OO~ 

N£HERTEA 0.015 0.147 0.365 0.404 0.672 0.151 0.012 
ASCHELHINTHES 0.097 0.015 0.001 0.002 0.011 0.002 

tlem3toda 0.097 0.015 0 .. 001 0.002 0.011 0.002 
AtiN£LIDA 6.640 26.903 8.398 9.562 14.659 6.131 3. i22 
POGONOPHDRA. <0.001 0.031 0.117 0.004 
SJPlmCULIpA 0.042 0.016 0.308 2.241 0.006 
[CHIURA 0.022 0.210 1.804 0.941 
PRIAPULIDA 0.0::6 
~lOLLUSCA 0.335 514.767 31. 236 50.749 65.537 22.591 90.937 

Po lyp lacophora 0.011 0.001 0.007 0.OC4 
Gastropoda 0.040 0.]67 1. 295 1. 830 18.885 0.111 0.015 

C 
Bivalvia 0.295 514.600 29.939 48.903 46.511 22.444 9D.918 
Scaphopoda 0.002 0.005 0.141 0.030 
Cephalopodil 
Unidentified 

ARTHROPODA 1.040 17.340 3.106 3.755 2.143 0.225 0.183 
pycf'ogonida 0.009 0.005 0.024 
Arachnida 
Crustacea 1.040 17.340 3. 097 .3.751 2.143 0.225 0.160 

Ostracoda <0.001 0.001 
Cirripcdia 
Copepoda 

~.005 0.004 

Neba 1 i acea <0.001 
Cumacea 0.020 0.124 0.031 0.021 0.005 
Tanaidaced 0.001 
Isopoda 0.050 0.422 0.457 0.146 0.107 
Amphipoda 0.860 0.793 2.011 2.589 0.231 0.060 0.160 
P1ysidacea 0.C26 0.022 
Oecapoda 0.130 16.527 0.510 0.646 1. 745 0.050 

Il?YOZOf\ 0.013 0.655 0.027 0.075 
B?r1.CIIIorOD,\ <0.001 
[CHI 11ODERH!'<.T A 1.470 0.167 17.104 15.197 10.290 0.fl05 1.352 

Holothuroid'?iI 1. 470 0.543 0.498 10.092 0.217 0.820 
Echinoidea 16.328 14.579 
Ophiuroidea 0.167 0.057 0.025 0.796 0.583 0.529 
Asteroidea 0.166 0.096 0.002 0.005 0.002 

HEMICHQROAiA 0.240 
CHORDATA 144.857 4.170 1.662 0.0~7 0.975 

Ascidiacea 144.867 4.170 1. 652 0.047 0.976 
U/IIDErnIFIED 0.100 0.027 0.032 O.O·~6 0.172 0.204 0.490 
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The majori ty of sediment types, except gravel, were found in the 

Chesapeake Bight subarea. 

Porifera in Chesapeake Bight occurred in sand-shell, sand, silty sand, 

silt, and clay sediments. Their density, overall, was moderately low with 

only small amounts occurring, in sand and silty sand and only 11m2 occurring 

in sand-shell and clay, respectively, while highest density of 111m2 

occurred in silt. Biomass of sponges in this subarea was also moderately 

small with largest biomass occurring in sand-shell where 0.23 g/m2 occurred. 

The next largest biomass occurred in silty sand where 0.03 g/m2 was found. 

Biomasses in silt, clay, and sand were less than 0.005 g/m2. 

Coelenterata occurred in all sediment types of this subarea. Generally, 

highest density occurred in the coarser substrates, sand-gravel and sand-shell, 

with an exception occurring in silty sand where a nearly equal density was 

found. Densities were 58, 53, and 471m2 in sand-gravel, shell, and silty 

sand, respectively. Significantly lower amounts occurred in the other 

sediment types where the range of values was between 3 and 91m2. The bi omass 

of coelenterates was moderately large with largest biomass being recorded 

in sand-sh'ell where 11 g/m2 occurred. Biomass in clay, sand-gravel, and 

shell was 3.4, 2.7, and 2.1 g/m
2

, respectively. Smaller biomasses occurred 

in sand and silt where 0.9 and 0.3 g/m2 , respectively, were found. 

Hydrozoa were found in all sediment types except silt and clay. 

Densities tended to be higher in the coarser grained sediments than in the 

finer ones, with sand-gravel containing the greatest density (581m2), 

silty sand and shell contained nearly equal amounts (42 and 391m2 ), while 

sand-shell and sand contained significantly lower amounts (5 and 21m2, 

respectively). The biomass of hydroids showed a rather distinct tendency 

of decreasing with decreasing particle size. largest biomasses occurred 
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in sand-gravel and shell where 2.7 and 1.1 g/m2, respectively, were 

found, dropping to 0.98 g/m2 in sand-shell. Sand and silty sand 

substrates contained 0.03 and 0.04 g/m2, respectively. 

Anthozoa were found in all sediment types within this subarea. 

Highest densi ty occurred in shell where 141m2 were found and was q~ite 

equitably distributed in the other sediment types where the density ranged 

only from 3 to 71m2. The variation of biomass values among the different 

sediment types for thi s taxon was greater than that shown for dens i ty. 

Largest biomass occurred in sand-shell where 10 g/m2 of anthozoans were 

found. Silty sand and clay each contained slightly more than 3 g/,i. 
Shell contained 1 g/m2 and biomasses in sand and silt were 0.8 and 0.3 

g/m2, respectively. 

Alcyonacea were found only in silty sand, silt, and clay in this 

subarea. Density for the most part was 101" with only 0.08/m2 being 

recorded ins i lty sand. Si lt and cl ay conta i ned 0.6 and O. 21m2 . Bi omass 

was equally small with the smallest value occurring in silty sand, 0.01 

g/m2, while silt and clay contained 0.2 and 0.1 g/m2, respectively. 

Zoantharia were found in sand-shell, sand, silty sand, and clay 

sediments of this subarea. Density was moderately low, ranging from 1 to 

51m2. Biomass values were comparatively higher than those for density 

overall. Sand-shell substrates contained approximately 10 91m2 of 

zoantharians while silty sand and clay had 4 and 3 g/m2, respectively. 

Sma 11 est bi omass was recorded in sand l"ihere 0.7 g/m2 occurred. 

Turbellaria in Chesapeake Bight were found only in sand-shell, sand, 

and silt sediments and both density and biomass were low. Density ranged 

from 0.4 to only 11m2 while biomass ranged from 0.004 to 0.01 g/m2. 
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Nemertea were found in all sediment types in the Chesapeake Bight 

suba rea. Dens ity of acornwonns in thi s subarea was moderate to low not 

exceeding 12/m2, which occurred in silty sand, and ranged between 0.8 and 

6/m2 in the other sediment types. Biomass was low and inno sediment 

type did it exceed 0.7 g/m2: 

Nematoda occurred in all sediment types except sand-gravel. In most 

sediment types nematode density was quite low 0.5/m2; however, in shell, 

sand-shell, and silt sediments, especially shell sediments, greater amounts 

were found. Shell contained 52/m2, sand-shell contained 3/m2, and silt 

1/m2. Biomasses of nematodes, ~s might be expected from their small size, 

was generally quite low. Nevertheless there were no trace amounts in any 

of the sediments~ shell contained 0.1 g/m2 and sand-shell and silt each 

2 contained 0.01 g/m. Smaller amounts occurred in the remaining sediment 

types. 

Annelida were found in all sediment types of this subarea. And, as 

in the other two subareas, annelids were a significant contributor to the 

overall density and biomass. No discernible trend of density or biomass 

relation 'with particle size was observed. Densities between 100 and 200/m2 

occurred in shell, sand-shell, sand, and silty sand; whereas, sand-gravel, 

and silt sediments contained densities that were only slightly less than 

100/012. Lowes t dens ity occurred in cl ay where 46/012 were found. The 

contribution of annelids to the total biomass was substantial. In fact, 

annelid biomass in sand-gravel, at 6.6 g/m2 was the highest single biomass 

of any of the taxonomic groups in this sediment type. Largest overall 

biomass occurred in shell where 26.9 g/m2 were found, Next largest 

occurred in silty sand where 14.6 g/m2 ,Jere recorded. The remaining 

sediment types contained diminishing biomasses with sand, sand-shell, 

silt, and clay containing 9.6, 8.4, 6.1, and 3.7 g/m2, respectively. 
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PogonopilOra were found in the sand, silty sand, silt, and clay 

sediments of Chesapeake Bight. Densities were low to moderate with 

greatest numbers of organisms occurring in silt and silty sand sediments 

where 17 and 71m2 were found. Clay sediments contained 1 and sand contained 

0.07 g/m2, respectively. Biomass of Pogonophora was also moderate to low 

with largest amounts occurring in silt and silty sand where 0.12 and 0.03 

g/m2 were found, respectively. 

0.004 g/m2 while sand sediments 

Clay sediments contained 

contained <0.001 g/m2• 

a biomass of 

Sipunculida were found in sand-shell, sand, silty sand, silt, and 

clay sediments in low densities. Highest density occurred in silt where 

21m2 were found, while 11m2 occurred in silty sand and clay sediments, 

respectively. Fewer than 11m2 were contained in sand-shell and sand 

sediments. The biomass of Sipunculida was comparatively large in this 

region. Biomass was largest in silt where 2.2 g/m2 were found and also 

in silty sand vlhere 0.3 g/m2 occurred. Intermediate values were found in 

sand-shell and sand (0.04 and 0.02 g/m2) and clay contained the smallest 

(0.006 g/m2) biomass. 

Echiura were confined to the medium and fine sediments occurring only 

in sand, silty sand, silt, and clay in this subarea. Densities were low 

in all the sediments. Biomass was moderate with silt containing the largest 

(1.8 g/m2 ). Biomasses in clay, silty sand, and sand were 0.9 g/m2 or less. 

Priapulida in Chesapeake Bight were found only in clay sediments. 

Both density and biomass were low. 
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Mollusca vlere ubiquitous in all sediment types in the Chesapeake 

Bight subarea. They were also the single greatest contributor of total 

density and biomass in this region. The only sediment type in which they 

vlere not the leading contributor was sand-gravel in terms of both density 

and biomass. Sand-gravel substrates contained the greatest density 2,282/m2. 

Silty sand sediments contained 765/m2, shell 427/m2, sand 349/m2 and silt 

and clay contained 149 and 145/m2 , respectively. Sand-gravel substrates, 

the one exception, contained only 291m2. Molluscan superiority among the 

various taxa v!as most apparent in their biomass. A very large biomass 

occurred in shell where 515 g/m2 were found. Next largest was clay which 

contained 91 g/m2. Dimini shi ng amounts, although substanti al, were recorded 

in the remaining sediment types; silty sand and sand contained 66 and 

51 g/m2, respectively; sand-shell and silt contained 31 and 23 g/m2. Again, 

the one exception, sand-gravel contained only 0.3 g/m2 of molluscs. 

Polyplacophora were found only in sand, silty sand, silt, and clay 

sediments of the Chesapeake Bight. Only one of these sediment types, silt, 

contained a density of 11m2, the others were belO\'i this. Biomass values 

were also small, ranging only from 0.001 to 0.01 g/m2• 

Gastropoda were found in all sediment types within this subarea. 

Their density, for the most part, was moderate to moderately high, with 

greatest numbers occurring in silty sand, where 247/m2 were recorded. In 

the remaining sediment types density ranged from 2 to 371m2. Biomass 

paralleled density in that largest biomass was recorded in silty sand 

where 18.9 91m2 occurred. Sand-shell and sand substrates contained 1.3 

and 1.8 g/m2, respectively, whereas all other sediment types contained 

191m2. 
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Bivalvia, occurring in all sediment types within the Chesapeake 

Bight subarea, was the single most important subgroup of all of the taxa 

in abundance. Densities were uniformly high in all sediment types with 

the exception of sand-gravel l'lhere only 201m2 were found. Density values 

in other sediment types were 2,279, 512, 402, 333, 136, and 109/m~ in 

sand-shell, silty sand, shell, sand, clay, and silt, respectively. The 

biomass of bivalves vias similar to density, again l'lith the exception of 

sand-gravel which had an unusually small biomass, only 0.3 g/m2. The single 

largest biomass occurred in shell with 514 g/m2 . Next largest biomass 

occurred in clay with 91 g/m2. Two sediment types l'iel'e in the 20-30 gram 

range; sand-shell contained 29 and silt 22 g/m2. The remaining two sediment 

types, sand and silty sand, contained 49 and 47 g/m2, respectively. 

Scaphopoda in the Chesapeake Bight sllbarea occurred in four sediment 

types: sand-shell, sand, silty sand, and silt. Densities were moderately 

low as was biomass. Density ranged hom fewer than 11m2 in sand-shell and 

sand, to between 2 and 61m 2 in silt and silty sand, respectively. Largest 

biomass occurred in silty sand l'ihere 0.1 gin? l'las found. Substantially 

smaller biomasses were present in silt, sand-sllCll. dnri sand. 

Cephalopoda eggs vlere not present in samples frolll the Chesapeake 

Bight subarea. 

Arthropoda with its large number of conslituerlts was one of the major 

components of the overall bi ota in thi s subo rca a S IN Ii ,\ S be i 119 ubi qu itous 

with regard to sediments. For the most part. J,·thrlli!od ricw;ity I,as relatively 

uniform in all sediment types except the finc~t·gr,l'j(os. '\\1t ,lnd c1ilY, Where 

43 and 411m2 were recorded, respectively. [)<'Il',itjc~. 1',11,']\11'1 tH't"ecll 126 

~nd 347/m2 occurred in the remaining sedinlcnt ty~e5. UI~'J55 volues were 
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quite similar to those of density in that the two finer sediments, silt 

and clay, had the smallest values 0.2 g/m2 in each. The one notable 

exception among the other sediment types was the biomass in shell which 

was largest at 17.3 g/m2 . The remaining sediment types had biomasses that 

ranged between 1 and 4 g/m2; 

Pycnogonida were encountered in only three sediment types in this 

subarea; sand-shell, sand, and clay. Both their density and biomass were 

moderately low. Density values ranged from 1 to 31m2 and biomasses ranged 

from 0.005 to 0.02 g/m2 . 

Arachnida were not found in the Chesapeake Bight subarea. 

Crustacea densities and biomasses were essentially the same as those 

reported above for arthropoda and need not be repeated here. 

Ostracoda \~ere uncommon in Chesapeake Bight, occurring only in very 

small quantities in sand and silt. 

Cirripedia were uncommon in the Chesapeake Bight subarea, 

occurring only in sand-shell and sand; their densities and biomasses were 

very low. 

Copepoda were not encountered in the Chesapeake Bight subarea. 

Nebaliacea \~ere present only in trace amounts in terms of both density 

and biomass in Chesapeake Bight. They \~ere found only in sand sediments. 

Cumacea were found in five sediment types within this subarea; shell, 

sand-shell, sand, silty sand, and silt. Densities ranged from moderate to 

moderately low with greatest densities occurring in sand-shell sediments 

where 461m2 were found. Densities in other sediment types ranged from 1 

to 81m2. Biomass values were parallel in distribution to those of density 

with largest biomass occurring in sand-shell, 0.12 91m2, whereas in the 

other sediment types the biomass ranged from 0.005 to 0.03 g/m2. 
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Tanaidacea were uncommon in Chesapeake Bight occurring only in silt 

with density of 0.3/m2 and biomass only 0.001 g/m2. 

Isopoda were present in all sediment types in this subarea except 

clay and shell. Density values of these organisms were quite uniform in 

all sediment types. Densities of 7, 11, and 131m2 occurred in sand-gravel, 

sand-shell, and silt, and 21 and 291m2 occurred in sand and silty sand, 

respectively. The distribution of biomass values was parallel to that of 

density, being moderately uniform and in moderate amounts. Biomasses of 

0.1 g/m2 occurred in sand-gravel, silty sand, and silt, and 0.4 and O.S g/m2 

were found in sand-shell and sand, respectively. 

Amphipoda in this region \'Iere the single largest contributor of 

arthropod biomass and occurred in all sediment types in the subarea. 

Densities tended to be higher in the coarser grained substrates and lower 

in the finer grained ones. Highest density occurred in sand with 30S/m2 

and diminished to 280, 213, and 114/m2 in shell, sand-shell, and sand-gravel, 

respectively. In the finer sediments, the distribution of density \'las 97, 

37, and 291m2 in silty sand, clay, and silt, respectively. Biomass of 

amphipods behaved similarly to that of density and were large to moderately 

large in terms of overall biomass. Largest values occurred in sand \'lith 

2.6 g/m2 diminishing to 2.0,0.9, and 0.8 g/m2 in sand-shell, sand-gravel, 

and shell, respectively. In the finer substrates biomass of amphipods 

ranged from 0.06 g/m2 in silt to 0.16 g/m2 in clay, and 0.23 g/m2 in 

silty sand. 
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Mysidacea vlere uncommon in Chesapeake Bight; they occurred only in 

sand-shell and sand sediments with moderate densities of 5 and 7/m2, 

respectively. Biomass values in these sediments were 0.02 and 0.03 g/m2. 

Decapoda occurred in all sediment types, except clay. Moderately 

high to moderate densities and large biomasses generally prevailed. 

Greatest number (50/m2) of decapods occurred in shell. Lowest density 

(0.4/m2) occurred in silt. The remaining sediment types contained between 

4 and 8/m2. Biomass differed only slightly from that of density in terms 

of distribution and overall importance. Largest biomass (16.5 g/m2) occurred 

in shell. Next largest biomass was found in silty sand where 1.7 g/m2 

occurred. Smallest biomass of decapods >(0.05 g/m2) occurred in silt. 

Remaining sediment types sand-gravel, and sand, contained 0.13 and 0.6 

9/m2. 

Bryozoa in this subarea were found in four sediment types; shell, 

sand-shell sand, and silty sand. Densities were moderate with highest values 

(29/m2) occurring in sand-shell. The remaining sediment types had a density 

range between 1 and 4/m2. Biomass values were also in the moderate range 

with largest biomass (0.65 g/m2) occurring in sand-shell. Biomass ranged 

between 0.01 and 0.08 g/m2 in the remaining sediment types. 

Brachiopoda in Chesapeake Bight were uncommon and occurred only in 

sand. In terms of dens ity and bi omass they occurred only in very small 

amounts. 

Echinodermata, another of the major taxonomic groups, occurred in all 

sediment types within this subarea. Density of echinoderms was moderate, 

especially in sand-shell, sand, and silty sand where quite uniform amounts 
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of 39, 33, and 351m2 occurred. Significantly lower amounts were found 

in the other sediment types with shell containing S/m2 and silt 31m2 , 

while both sand-gravel and clay contained 21m2 , respectively. Biomass 

of echinoderms was comparatively large in this subarea. Largest biomasses 

occurred in sand-shell, sand, and silty sand I'lhere 17, 15, and 11 91m2 

occurred, respectively. Significantly lower values (1.5 g/m2 or less) 

occurred in sand-gravel, clay, silt, and shell. 

Holothuroidea occurred in all sediment types except shell in this 

subarea. Values of holothurian density were moderately 101'1 in two sediment 

types; silty sand and sand-gravel where densities of 5 and 21m2 occurred. 

Remaining sediment types contained fewer than 0.3/m2. Biomass of holothurians 

was, overall, significantly large. Largest biomass occurred in silty sand 

where 10 g/nl were found. One other sediment type, sand-gravel, contained 

slightly above 1 g/m2• Remaining sediment types contained biomasses which 

ranged between 0.2 and O.S g/m2 . 

Echinoidea in the Chesapeake Bight subarea were restricted in their 

sediment distribution, occurring only in sand and sand-shell. Densities 

were moderately high with 36 and 311m2 occurring in these sediments, 

respectively. Biomass was correspondingly large in both sediment types 

with 16 and 15 g/m2, respectively. 

Ophiuroidea in the Chesapeake Sight occurred in all sediment types 

except sand-gravel. Densities were 101'1 to moderate with greatest density 

occurring in silty sand where 301m2 were found. Lowest densities (0.S/m2) 

occurred in sand. Intermediate values occurred in the 'remaining sediment 

types. Biomass of brittle stars in this subarea was moderate with largest 

biomasses occurring in silty sand, silt, and clay where O.S, 0.6 and 0.5 

g/m2 occurred: respectively. Smaller values of biomass occurred in shell, 

sand-shell, and sand all of which contained 0.2 g/m2 or less. 
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Asteroidea were found in five sediment types within the subarea; 

sand-shell, sand, silty sand, silt, and clay. They were absent from 

shell and sand-gravel substrates. It is interesting to note that in this 

subarea starfish density in all sediment types was at or near 0.1/m2. 

Biomass was also low with largest values occurring in sand-shell where 

0.2 g/m2 was found. Sand sediments contained 0.1 g/m2 but biomass in 

silty sand, silt, and clay ranged from only 0.002 to 0.005 g/m2. 

Hemichordata were restricted to silty sand sediments in this subarea 

with a density of 0.5/m2 and a biomass of 0.24 g/m2. 

Ascidiacea occurred in all sediment types except sand-gravel and 

sand-shell. Densities were moderately high to moderate, ranging from a 

low in silt and shell of 11m2 to a high of 101m2 in sand. Intermediate 

values occurred in the remaining sediment types. Biomass of ascidians 

was surprisingly large, especially in shell sediments where 145 g/m2 were 

found. Substantially smaller biomasses occurred in the remaining sediment 

types, sand contained 4 g/m2, silty sand 1.7 g/m2, and clay 0.9 g/m2. 

Smallest biomass of ascidians (0.05 g/m2) occurred in silt. 



C' 

-294-

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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'40rb- ° '0 , . '1'0 
\ -..:..----.----.~-

. SEDIMENT 
ORGANIC 
CARBON 

% WGT 

0.01 - 0.49 

0.50 - 0.99 

lOO - 1.99 

0······ , .' 

2,00 - 7,16 

_____ J 

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. . 

::;: 
o 
l­
e­
o 
CD 

"­
o 

n: 
"J 
>­
W 

::>' 

w 
n: 
<f 
::J 
o 
U') 

n: 
w 
"-

z 

>­
I 
o 



::?' 
o 
f­
f­
o 
ill 

L>­
o 

a: 
w 
f­
W 
:;; 

w 
a: 
<! 
=> 
o 
(/) 

a: 
w 
Do-

if) 

Z 
w 
::?' 

u 
W 
D0-
(/) 

L>­
o 

a: 
w 
(]) 

::?' 
=> 
z 

-305-

~- POLYPLACOPHORA -~ ..----- SCAPHOPOOA .--' 
2.0 - 0.25 3.0 0.05 

1.51-

1.0 

0.5 

.. __ No. 

A_Wgt 

r 

.... \-/\J 
OL-l-'~~-~-~-L~'£±··~~I~~' 

0.20 
2.5 

0.04 

2.0 
0.15 0.03 

1.5 

0.10 0.02 
1.0 

0.05 0.01 
0.5 

o o 

r-----GASTROPODA-----~ .. 2.0r--1-----CEPHALOPODA --'0.030 

800 

600 

400 

200 

001 I 10 
05 

1.5 

1.01-

0.51-

BIVALVIA ---~ 1200 
,--- PYCNOGONIDA -

6 

1000 

800 

600 

400 

200 

o 
I 20 I 

1.5 3.0 

5.0 I 001 I 10 
10.0 05 

I 2.0 I 5.0 I 
15 3.0 10.0 

PERCENT ORGANIC CARBON 

0.025 

- 0.020 

0.015 

0.010 

0.005 

o 

0.04 

0.03 

0.02 

o 

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 
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ca rbon in the entire Middle Atlantic Bight Region for: 
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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 
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RELATION HlTH RANGE IN BOTTm~ ,lATER TH1PERATURE 

This section deals with the relationship of faunal components and 

the annual range of buttom water temperature in the Middle Atlantic Bight 

Region. Inasmuch as tIle data base does not contain a time-series array 

of temperature measurements, we relied on published sources for these 

data (see page 40). The range of temperature that normally occurs in 

this region is quite wide, particularly in some of the shallow, inshore 

locations \"/here the actual temperatures may dip slightly below OOC or 

rise above 24°C. 

Ranges of temperature, as opposed to di screte temperature observations 

made at the time of sample collection, serve as an index of annual change. 

For analysis purposes, the various temperature ranges were grouped into 

seven classes: (1) 0-3.9°; (2) 4.0-7.9°; (3) 8.0-11.9°; (4) 12.0-15.9°; 

(5) 16.0-19.9°; (6) 20.0-23.9°; (7) 24.0°+. All references to temperature 

in this section, therefore, pertain to ranges rather than to discrete 

measurements. 

Information regarding the areal distribution of temperature ranges 

and the distribution of samples within each temperature range class for 

each subarea and the entire Middle Atlantic Bight Region is contained 

in figure 114 and Appendix table A-4. Although each temperature range class 

was represented in each subarea there were striking differences in the annual 

temperature regime. This broad range was especially pronounced on the 

continental shelf. In Southern New England the major portion of the 

continental shelf had an annual range in temperature from 12° to 20°C. 

In contrast, the major portion of the continental shelf in Chesapeake 

Bight had a substantially wider annual range, from about 20° to 24°C. In 

New York Bight the temperature was intermediate between these two extremes. 
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The major effect on temperature range is that imparted by its 

distribution according to depth. Greatest temperature variations occurred 

in the shoal est water and least in the deep-water areas. 

Tota 1 Macrobenthi c Fauna--All Taxonomi c Groups Combi ned 

Entire Middle Atlantic Bight Region 

The relation of density and biomass of all organisms to range in 

bottom water temperature in the Middle Atlantic Bight Region is listed in 

table 33 and illustrated in figures 115 and 116. 

The mean density of all organisms throughout the entire Region 

tended to increase with increasing temperature range, at least until values 

of 12 to 15.90 C were attained. Where temperature ranges ~Iere higher, 

16-240+C, mean densities, although high, tended to fluctuate more. Lowest 

mean density (133/m 2) occurred where temperature varied least (0-3.90C), 

increasing significantly as temperature range widened (591/012 in 4-7.90C 

and 851/m2 in 8-11.90 C), culminating in highest density (2,072/m2) in the 

mid-range class of 12-15.90C. In the broader temperature classes (16-240 C), 

mean densities, although high, did not show any definite trends. 

The mean biomass of all organisms in the region vis-a-vis range in 

temperature showed a definite tendency of increasing as range broadened. 

Smallest biomass (10 g/m2) occurred in the narrowest range (0-3.90C), and 

largest values (303 and 290 g/m2) occurred in the broadest ranges (20-23.9
0 

and 240+C, respectively). Biomass in the intermediate temperature ranges 

was from 40 to 240 g/m2. 

Subareas 

Southern New England 
The mean density of all organisms in each temperature range class, 

except one, ~Ias higher in Southern New England than in the two other 

subareas. The exception occurred in the 8-11.9°C. class where density 
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Table 33.--Mean number of individuals 
brate fauna, all taxonomic 
bottom water temperature. 
subarea and for the entire 

~~an number of individuals 
Temperature 

and biomass of the macrobenthic inverte­
groups combined, in relation to range in 
Values are listed separately for each 
Middle Atlantic Bight Region. 

~lean biomass 

range SNE NYB CHB Entire area SNE NYB CHB Er)tire area 

°C NO';m2 No./m2 No./m2 No./m2 ~ ~ ~ 91m2 

0.0-3.9 174 124 76 133 10 8 11 10 

4.0-7.9 769 321 612 591 67 19 24 40 

8.0-11.9 960 721 1,006 851 105 102 91 101 

12.0-15.9 2,797 1,408 854 2,072 189 143 137 166 

16.0-19.9 3,235 870 398 1,702 409 161 68 240 

20.0-23.9 2,475 2,143 1,692 1,987 156 704 78 303 

24.0+ . 2 ,361 1,471 1,061 1,276 1,0ll 392 149 290 

I 
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Figure 115,--Relation between number of individuals and range in 
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nomic groups combined for each subarea and for the 
entire Middle Atlantic Bight Region. 
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in Chesapeake Bight slightly exceeded that in Southern New England (1,006 

versus 960/m2). The relation of density to broadening temperature range 

was also most consistent in this subarea. Mean values of density increased 

steadily (174, 769, 960, 2,797, and 3,235/m2) with increasing range until 

16-19.90C was reached; values then declined slightly with broadening range 

(2,475/m2 in 20-23.90C, and 2,361/m2 in 24o+C). 

The mean biomass in Southern New England was also larger, in almost 

all temperature range classes, than in either New York Bight or Chesapeake 

Bight. In the 0-3.90C class, Chesapeake Bight had a slightly larger biomass 

(11 versus 10 g/m2) than Southern Ne\1 England, but the greatest disparity, 

which may simply be due to sampling variability, occurred in the 20-23.90C 

class, where the biomass in New York Bight was significantly larger than in 

Southern New Engl and (704 versus 156 g/m2). Except for the bID cases just 

mentioned, mean biomass in Southern New England was generally larger than 

in New York Bight and Chesapeake Bight and tended to increase with broadening 

temperature range. Smallest average biomass (10 g/m2) occurred in 0-3.90C, 

and largest (1,011 g/m2) in the 240+C class. Biomasses ranging between 67 

and 409 g/m2 occurred in the intermediate classes, table 33. 

New York Bight 

Although the general tendency of macrofaunal density in the New York 

Bight subarea was to increase with increasing temperature range and to be 

intermediate between that of Southern New England and Chesapeake Bight, 

some notable exceptions occurred. Density values increased in the first 

four temperature classes (0-3.9 to 12-15.90C) from 124 to l,40S/m2, dipped 

to S70/m2 in the 16-19.90C class, rose again to their highest point, 
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2,143/m2, in the 20-23.90 C class, then decreased again to 1,471/m2 in the 

broadest range. Comparatively, the mean density of organisms in Ne\~ York 

Bight in the first three temperature classes (0-3.9 to 8-11.90 C) was the 

lowest among the three subareas, with Chesapeake Bight occupying the 

intermediate position, but in the remaining classes was intermediate between 

Southern New England and Chesapeake Bight. 

Average biomass of all organisms in New York Bight was very similar 

to that of Chesapeake Bight in the narrow to moderate temperature classes 

(0-3.9 to I2-15.90 C), ranging from 8 to 143 g/m2, was intermediate between 

Southern New England and Chesapeake Bight in both the It-19.9° and 240+C 

classes (161 and 392 g/m2, respectively), but was largest (704 g/m2) of 

any subarea in the 20-23.90 C class. 

Chesapeake Bight 

The mean density and biomass of all organisms in relation to range 

in temperature were least consistent and generally lowest in this subarea. 

Densities in the first three classes tended to increase (76, 612, and 

I,006/m2 ) with broadening range, culminating in the greatest density, in 

the 8-II.90 C class, of any of the subareas. Values between 398 to I,692/m2 

occurred in the other temperature classes, but with no definite pattern, 

and were lower overall than in the other subareas. 

Biomass values in the first four temperature classes (0-3.9° to 12-15.9°) 

paralleled those of Southern New England and New York Bight quite closely 

both in terms of the general trend of increasing with broadening temperature 

range as well as magnitude, ranging from 11 to 137 g/m2. However, in the 

broader classes both the trend and the magnitude of biomass values fell 

off drastically, except in 240 +C vlhere the largest biomass (I49 g/m2) in 

this subarea occurred, see figure 115 and table 33. 
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Taxonomic Groups 

Entire Middle Atlantic Bight Region 

This section deals I'lith the relation of the mean density and biomass 

of each taxonomic group in the entire Middle Atlantic Bight Region to the 

range in bottom water temperature. Densities of each taxonomic group for 

the appropriate temperature class are listed in table 34. Corresponding 

biomass values for each taxonomic group are listed in table 35. These 

data are illustrated in figures 117 through 122. 

Porifera (fig. 117) were found in all temperature ranges, albeit 

disproportionately. Their density was, in general, moderately low ranging 

from 0.07/m2 in the narrowest temperature class to 1.8/m2 in the broadest. 

Other than at the extremes, there did not appear to be any definite 

tempera ture range prefel'ence since dens ity values rose, fe 11, then rose 

again with an increase in temperature in the intermediate ranges. One 

striking instance is found in the 16-19.90 C class where, although the 

density is second lowest (0. 14/m2) , the biomass of sponges is largest 

(0.16 g/m2). Next largest biomass (0.07 g/m2) occurred in the 240+C range, 

as with dens ity, whil e small es t bi omass (0.02 g/m2) was found in the 

narrowest class, 0-3.90 C. 

Coelenterata, as a group, occurred in all temperature ranges and 

were significant contributors to the overall faunal density and biomass 

throughout the study area. The general tendency among coelenterates, 

especially with regard to biomass, but also, to some degree, to density, 

was to increase in abundance as temperature range broadened. Details of 

density and biomass among the different classes will be discussed below for 

each coelenterate subcomponent. 
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Tab 1 e 34. --I·lean number of individuals of each taxonomic group 1 i s ted by tempera ture 
range class, representing the entire I'liddle Atlantic Bight Region. 

T~)..on('l:t:ic group "R.l.nge in bottom ,"",'\ter t(,lil:'Nature (Oe) 

00·3,90 4.0°_7,9° 0.0°_11.9° 12.0:J~15,gO 15.0o~19.9° 20.00 .23.9.:1 ::4.ao.j-

.----------------. 
No .!m2 No./m2 !lo ./n;~ li('l./~c. ~mz !i..o./m2 liP..: /ro:-

PO;{tFERA 0.07 0.65 0.73 0.48 0.14 0,62 1.75 
COElU'iT(RATA 3.69 I6.0S 10.12 20.28 8.22 17.21 53.10 

Hydrozoa 0.02 1. 94 3.15 11. 95 5,91 12,16 24.84 
Anthozoa 3.67 14.12 6.97 8.33 2,30 5.06 28.26 

Alc)'onacea 1. 10 2,71 1.24 O. )) 
Zoantharia 0.85 9,53 4.18 6.60 1.73 4.15 4.37 
Unidentified L72 ].83 1.55 0,96 0.52 0.91 23.90 

PlATYHELHl:nHES 0.45 0.37 3.05 0.21 0,46 
Turbel1aria 0.45 0,37 3.05 0.21 0.46 

NH\ERTEA 0.70 2,82 2.64 6.21 7.58 5.78 3.00 
ASCHEL~lINTHES L09 0.53 0.45 2,50 10, )) 0.40 2,90 

-/,ematoda L09 0.53 0,45 2~ 50 10.77 0.40 2,90 
At-.:1;ELlOA 52.65 237.71 183.61 330.29 341.84 469.56 273.22 
rOSONOPi\ORo\ 5.17 1. 29 2,33 3.95 0.04 
SIPi.J~CULIOA 4.12 11. 18 4,83 6.11 7.19 0.45 2.24 
ECHlU>l.A 0.35 0.30 
PRIAf'ULlDA 0.07 
HOllUSCA 46.64 213.47 130,82 157.70 113.29 832.22 421.84 

Polyplacophora 0.45 0.42 0.98 0.04 1.26 
Gastropoda 6.76 3.35 13.79 10.98 13.72 92.50 35.91 
Bivalvia 36.53 205.71 107.27 143,37 99.44 739.38 384.66 
Scophopoda 2.90 4.12 3.91 1.33 0.13 0.30 
Cephalopoda 0.29 5.42 
Unidentified 1.04 

ARTHROPODA 7.27 57.53 324.24 1402.02 1130,56 551.00 455.19 
pycnogonida 0.12 0.67 0,41 2.59 
Archnida 0,17 
Crus tacea 7.27 57,53 324 .~4 1401.90 1129,89 550.42 452.60 

Ostracoda 0.05 0.21 0.47 0.34 
Cirripedia 0.22 45.42 86.18 0.31 
Copepoda 0,10 0.12 0.06 
Nebaliacea 0.02 0,05 0.01 
CUr:1aC€d 0.97 5.94 12,61 32.68 35.00 g.ID 1.04 
TanaiJacea 0.30 
I sopoda 0.54 1. 59 3,88 9.05 26,70 W,84 11.53 
Amphipoda 5.17 46.29 305.3G 1352.94 1018,18 411.23 424.09 
Mysidacea 0,02 O.OG 0,05 4,58 G.47 
Decapoda 0.10 3.71 2,27 6,60 3,89 15.00 8.82 

BRY020l\ 5,27 l. 8S 27.19 21.36 15.90 
ORlICH 1 OPOD,1\, 0,02 
(CI;l 11OJ~Jt'IJ\ if\ 5.46 46.07 171.09 114.75 29.56 60.11 6.54 

Holothuroidea 1.(,9 4.42 2.42 7,13 0.16 0,82 0.07 
fthinoidea 0.07 1.00 1. 52 14.43 27.05 58,30 5.10 
Ophiuroidea 3,53 39.82 164.27 91.42 0,71 0,60 1.25 
I.steroidea 0.16 0.82 2.88 1. 76 1.63 0,39 0,12 

HEfl.lCWlfl.Df.TA 0.05 0.15 0.40 0,16 
CHO;{DATfI 1. 2(; 1.18 3,97 20,33 17,19 19.75 22,17 

Ascidiacea 1. 26 1. 18 3,97 20,33 17,19 19,75 22.17 
UlilOEtHlFIED 4,34 2,53 5.42 6,11 5,84 7,51 18.04 
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Tab 1 e 35. --I~ean bi amass of each taxonomic group listed by temperature range class. 
representing the entire i'liddle Atlantic Bight Region. 

RJ.ngi.' in botto'l \'i~t('( tt:i:ir"'r~tlir'C (OC) 
Ta:-.onomlc group 

0°_3,9° 4.0°_7.9° 6.0°-11.90 ]2.Ca~15.9° l!i,Oo-19.90 20.Co-23,9O 24. QOt 

Sl1t f'./r.2 o,if- 9/1'12 slm'2 <lIlt fl/m2 

PDRIFER!I O.OlB 0.035 0,0)3 0.044 0.153 0.01,7 0.069 
CDfLGIl [PJ.TA 0.536 1.376 )3,093 }.972 0.<165 2.766 7.306 

ilydro2od <0.001 0.OG7 O.Ol~ 0.073 0.150 0.464 },O<;O 
Anthozo~ 0.536 1. ]09 13.079 }.899 0.315 '2.302 6.216 

Alcyonacea 0.145 0,112 O.?9S 0.227 
Zoan ti-Jari a 0.214 1.096 12.639 1,552 0,172 '2.198 5.822 
Unidentified 0.177 0,091 O. 1~2 0.120 0.10 0.10·1 0.394 

PLATYHElnl:iTHES 0,004 0.013 0.019 0.004 0.006 
Turbellaria 0.004 0.013 0.019 O.OQ·' 0.006 

NEHERTEA 0.070 0.170 0.': 56 0.648 0.945 1.018 0.372 
ASCH~lXI:ml[5 0.005 0.084 0.OD2 G.004 0.007 <0.001 0.012 

nenatoda 0.006 0.004 0.002 0.004 0,007 <O.O.:Jl 0.012 
k'WEllDA 2.S53 8.539 7.713 20.046 12.917 18.093 18.281 
POGQ;,OPiiORA 0.028 0.008 0.005 0.033 <0.001 
SlPU:tCUUDA J. 777 0.589 0.172 1.032 0.546 0.019 0.3G2 
[CHIURA 0.995 0.200 
PRIAPUllDA 0,045 
MOLLUSCA 0.668 2.500 44.603 94.656 149,m 242.58D 238.765 

Polyplccophora 0.005 O.OD4 0.014 0,004 1.1l.9 

f"'\\ Gas tropoda 0.078 0.031 0.059 4.665 0.815 6.221 3.013 
Bivalvia 0.540 2.405 44.411 89.735 148.611 235.351 234.603 
Scaphopoda 0,045 0.061 0.060 0.037 <0.001 0,004 
Cephalopoda 0.003 0.074 
Unidentified 0.004 

ARTHROPODA 0.068 0.1>68 }.816 7.867 27.728 10.865 4.842 
Pycnogollida 0.001 0.002 0,003 0,016 
Arachnida <0.001 

.. Crustacea 0,068 0.668 1.816 7.866 27. 726 10.861 4.826 
. Ostracoda <0.001 0.001 0.004 0.003 

(.irript'riia 0.004 17.055 4.944 0.006 
Copepoda <0.001 <0.001 <0.001 
lieba 1 i acea <0.001 <0.001 <0.001 
CIA::1;J:cea 0.009 0.046 0.067 0.191 0.113 0.048 0.005 
Tilr,,~idacea 0,002 
lso[loda 0.015 0.079 0.215 0.301 0.807 0.304 0.178 
/,r..phipod<l 0.029 0.137 1. 441 6.286 8.806 3.205 2.730 
Mysid~ce<l <0.001 0.002 <0.001 0.017 0.034 
Decapoda 0,011 0.406 0.0:.12 1.0Bl 0.944 2.339 1.870 

BRYOlO," 0.072 0.031 0.930 0.656 0.074 
B?.hCHI0r'o)~ <0.0')1 
ECHINOlin~'.ATf, 2.6713 26.076 32.712 36.910 44.558 22.415 0.861 

Holothuroidca 1. 710 5. ~51 1. 20 21.355 5.876 0.417 0,048 
Echinoidea 0.190 17.372 13.120 6.675 38.513 19.870 0.335 

. Dphiuroidea 0.741 7.B25 10. t.59 3,962 0.017 0.160 0.317 
Asteroloo:>a 0,037 0.418 7.870 4.9 Hl 0.152 1. 968 0.141 

H£MJ CHOM r)A i ,i <O.COI 0.046 0.075 0.044 
CHO~[) .. \TA 0.139 0.071 0,527 2.042 ).621 4.357 15.495 

Ascldiacea 0.139 0,071 0.527 2.0t,2 1. (i21 4.357 15.495 
li1l10E1ITIFJED 0.128 0.142 0,073 0.450 0,270 0.310 0.297 
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Hydrozoa (fi g. 117) were present ina 11 temperature ranges and 

both density and biomass tended to increase Ylith broadening range. 

Density values ~Iere moderate overall but high when compared to other 

coelenterate subcomponents. Indeed, hydroid biomass was the greatest of 

any subcomponent in three classes, betl'leen 12.0 and 23.90 C. Actual mean 

dens ity va 1 ues ranged from O. 02/m2 in 0-3. gOe to 251m2 in 240+e class. 

Biomass of hydroids, although moderate, did not contribute as significantly 

to overall coelenterate biomass as did their density; it ranged from only 

trace amounts in 0-3.90C to 1.1 g/m2 in the 240+C class. 

Anthozoa (fig. 117) were also present in all temperature classes and 

were major contributors to the overall coelenterate density and biomass. 

No clear-cut tendency of density or biomass vis-a-vis temperature range 

breadth vias discernible. Anthozoan density was highest among the coelenterate 

subcomponents in classes 0-3.9°, 4.0-7.90, 8.0-11.90 , and 240+C. Values 

ranged from 2.3/m2 in 16.0-19.90C to 281m2 in the 240+C class. Biomass of 

anthozoans, although moderate, led all other coelenterate subgroups in all 

temperature classes. Biomass ranged from 0.3 g/m2 in class 16.0-19.90 e 

to 13 g/m2 in the 8.0-11.90C class. 

Alcyonacea (Alcyonaria) (fig. ll7) l'lere restricted to low to moderate 

temperature range classes (0-3 to 15.90e) only. Densities were moderate 

and tended to decrease as temperature range broadened, ranging from 0.8/m2 

in 12-15.90C to 31m2 in the 4.0-7.90C class. Biomass was moderately small 

and showed a general tendency of increasing as temperature range broadened. 

Largest biomass (0.3 g/m2) occurred where temperature range was 8.0-11.90C. 

Zoantharia (fig. 117) were present in all temperature classes and were 

the major contributors to anthozoan density and biomass. Densities on the 
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whole l'iere moderately high l'lith greatest nUinbers occurring in the low to 

middle temperature classes (10 and 71m2 in the 4.0-7.9 and 12.0-15.90e 

classes, respectively). Lower densities (betvleen 2 and 41m2) were present 

in the other tempera tu re ranges with lowes t dens ity (0. 9/ni2 ) occurri ng in 

the 0-3.90 C class. Biomass, of zoantharians was moderately large especially 

in the 8-11.90e class, where nearly 13 g/m2 occurred. Values between 1 and 

5 g/m2 occurred in the following classes: 4.0-7.9°, 12.0-15.9°, 10.0-23.9°, 

and 240+C, whereas values under 1 g/m2 were found where ranges of 0-3.9° 

and 16.0-19.90C occurred. 

Platyhelminthes (fig. 117) were found in regions where moderately loY! 

to high temperature ranges occurred but not in the tvlO lowest classes. ~lean 

densities in nearly all classes were less than 0.5/m2 , except in the 

16.0-19.90C class l'ihere 31m2 were found. Biomass was very small, varying 

from 0.004 to 0.02 g/m2• 

Nemertea (fig. 117) were found in moderate quantities in all temperature 

ranges of the Middle Atlantic Bight Region. Density values varied from 

0.7 to 7.6/m2, tending to increase with temperature to the mid-classes 

(16.0-19:90C), then diminished as range broadened further. Biomass values 

paralleled those of density but were comparatively smaller, ranging from 

0.07 to 10.2 g/m2• Largest biomass occurred in the 20.0-23.90C class and 

diminished in the 24.00+C class. 

Nematoda (fig. 118) occurred in all temperature ranges, and, as might 

be expected for this group of organisms, tended to be more important in 

terms of density than bi omass . Generally densiti es were moderate (betl'ieen 

0.5 and 31m2) with some tendency to increase with broadening temperature range; 
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ANNUAL RANGE IN BOTTOM WATER TEMPERATURE IN DEGREES CELSIUS 

Figure 117.--0ensity and biomass in relation to range in bottom­
water temperature in the entire tliddle Atlantic 
Bight Region for: Porifera, Hydr'ozoa, Alcyonaria, 
Zoantharia, Platyhelminthes, and Nemertea. 
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however, the 16.0-19.90 C class contained a relatively high abundance, 

111m2• Larges t bi omass (0.01 g/m2) occurred in the broades t range. Values 

of biomass in the other classes were, for the most part, slightly above 

trace amounts. 

Annelida (fig. 118) were ubiquitous 1·lith regard to temperat)1re range 

in the Middle Atlantic Bight Region and were major contributors to the 

overall density and biomass of the macrofauna. Density of worms was high 

and, in two instances, in the 0-3.90 C and the 4.0-7.90 C classes, their 

density was the highest of any other single taxon, 53 and 238/m2 , respectively. 

The general tendency among annel ids I"las for their density to increase \"/ith 

broadening temperature range (table 34 and fig. 118). Density values in 

other classes varied from 189/m2 in the 8.0-11.90 C class to 470/m2 in 

20.0-23.90 C. The biomass of worms was also high, but did not contribute as 

significantly to the overall abundance as did their density. Biomasses 

also tended to rise with broadening temperature range. Smallest biomass 

(2.6 g/m2) was found in the narrowest class (0-3.90 C) while largest weights 

(20 g/m2) occurred in the mid-range class (12.0-15.90 C). Biomasses between 

8 and 18 g/m2 occurred in the other temperature classes. 

Pogonophora (fig. 118) tended to prefer the more stable temperatures 

of the deeper waters. They were present ina 11 temperature classes below 

12.0-15.90C inclusive, but were present only in the 20.0-23.9 0 C class 

above this. Densities were on the whole moderately high in the preferred 

areas (1 to 51m2) and 101"/ (0. 04/m2) in the broadest range they occupi ed. 

Biomass was small in all temperature classes, trace amounts in 20.0-23.90c 

to 0.03 g/m2 in both the 12.0-15.90C and 0-3.90C classes. 
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Sipunculida (Sipuncula) (fig. 118) occupied all temperature range 

classes in the region but seemed to prefer the narrower ranges to the 

broader ones. Densities were moderately high, generally greater than 41m2 

in most temperature classes, ranging from 4 to 111m2, and lower in the two 

broadest classes, 0.5/m2 in 20.0-23.90C and 2.2/m2 in 24.00+C. Biomass of 

sipunculids was moderate to low with greatest weights, 1.8 and 1.1 g/m2, 

respectively, occurring in the 0-3.90C and 12.0-15.90C classes. Lower 

values occurred in the other classes. 

Echiura (fig. 118) \'iere present in only hID temperature classes, 

0-3.90C and 20.0-23.90C, with densities fairly uniform at 0.4 and 0.3/m2 

in each, and biomasses of 1 and 0.2 g/m2, respectively. 

Priapulida '(fig. 118) were confined to the most stable temperature 

regions (0-3.90C) and were present in small amounts, 0.07/m2 and 0.05 g/m2 

of density and biomass. 

Mollusca were found in all temperature ranges in the Region and were 

major contributors to overall faunal abundance. In terms of ranking among 

the major taxonomic groups molluscan density was not as high as was their 

biomass. Molluscan density ranked first in only one temperature class, 

20.0-23.90C, and second in two others, 0-3.90C and 4.0-7.90C. The biomass 

of molluscs, however, ranked first in nearly all temperature classes, 

except the 4.0-7.90C where it ranked third, and 0-3.90C where it ranked 

seventh. Details of molluscan subcomponent relation with temperature follow. 

Polyplacophora (fig. 119) were present in five of the seven temperature 

classes; they were absent in the 4-7.g0e and the 16.0-Ig.gOe classes. 

Densities were moderate to moderately low, varying from 0.04/m2 in 20.0-23.g0e 

to 1.3/m2 in the 24.00+C class, whereas biomass was .small, varying from 

0.004 g/m2 in both the 8.0-Il.g0e and 20.0-23:g0e classes, to 1.2 ~/m2 in 

24.00 +e. 
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ANNUAL RANGE IN BOTTOM WATER TEMPERATURE IN DEGREES CELSIUS 

Figure 118.--Density and biomass in relation to range in bottom­
water temperature in the entire Middle Atlantic 
Bight Region for: Nematoda, Annelida, Pogonophora, 
Sipuncula, Echiura, and Priapulida. 
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Gastropoda (fig. 119) were present in all temperature classes. 

Densities were generally high with a tendency for the highest values to 

occur in the broadest temperature ranges. The range of density was from 

31m2 in 4.0-7.90 C to 931m2 in 20.0-23.90 C; next highest concentration 

(361m2) occurred in the 24.00+C class. Densities were significantly lower 

in the other classes, not exceeding 141m2. Biomass of gastropods was 

comparatively small. Largest biomass (6 g/m2) occurred in 20.0-23.90 C, 

dropping to 5 and 3 g/m2 in the 12.0-15.90 C and 24.00 +C classes, 

respectively. All other temperature classes contained less than 1 g/m2. 

Bivalvia (fig. 119) were the leaders among the molluscs, in terms of 

both density and biomass. Density was very high to high ~Iith a fairly wide 

range (37 to 740/m2 ) of values occurring in the different temperature 

classes. Greatest average numbers occurred in 20.0-23.90 C and fewest 

organisms were found in the narrowest range, 0-3.90 C. Densities between 

100 and 385/m2 occurred in the other temperature classes. Bivalve biomass 

ranged from small to very large and showed a definite tendency to increase 

with broadening temperature range. Smallest biomass (0.5 g/m2) was 

encountered in the narrowest temperature class (0-3.90 C), and largest (236 

and 235 g/m2) in the two broadest (20.0-23.90 C and 24.00+C, respectively). 

Biomasses between 2 and 149 g/m2 occur~ed in the other temperature classes. 

Scaphopoda (fig. 119) occurred in all temperature ranges except the 

broadest. The curves for both density and biomass were nearly identical 

(fig. 119), both showing, at first, an increase in the first two classes, 

then a general decline as temperature range broadened. Densities were low 

to moderate (0.3 to 4.1/m2) and biomasses were small (less than 0.001 to 

0.06 g/m2). 
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Cephalopoda (fig. 119) eggs were found only in the 4.0-7.90C and 

8.0-11.90C classes, in low density and small biomass. 

Arthropoda, as a group, were found in all temperature ranges and 

were significant contributors, especially in terms of density, to the 

tota 1 macrofauna. Arthropod dens ity ran ked fi rs t, among all taxonomi c 

groups, in four temperature classes, 8.0-11.90C, 12.0-15.90C, 16.0-19.90C, 

and 24.00+C; second in the 20.0-23.90C class; and third in the two lowest 

classes. The contribution of arthropods in terms of biomass to the total 

fauna vias substantially less than was that of density, being only moderate 

to moderately high. Detailed treatment of the arthropod subcomponents 

follows. 

Pycnogonida (fig. 119) were found only in the middle to upper 

temperature ranges and both density and biomass were 10Vl, but showed a 

definite increase in values Vlith broadening temperature range. 

Arachnida Vlere present in only one temperature class, 20.0-23.90C; 

density Vias 0.17/m2 with biomass only a trace amount. 

The statements above for Arthropods apply equally to Crustacea and 

need not'be repeated. 

Ostracods (fig. 120) were present only in the narrowest (0-3.90C), 

the middle (12.0-15.90C), and two broadest (20.0-23.90C and 24.00+C) 

temperature ranges. Both density and biomass were low (0.05 to 0.47/m2, 

and less than 0.001 to 0.004 g/m2 ). 

Cirripedia (fig. 120) Vlere present in the moderate to broad temperature 

ranges, 12.0-24.00+C. Both density and biomass were 10Vi (0.2 to 0.3/m2 

and 0.004 to 0.006 g/m2) in the narrowest and broadest ranges in which they 

w1ere found. Significantly higher values of density and biomass were found 

in the other two classes (16.0-19.90C and 20.D-23.90C) Vlhere 451m2 and 

17 g/m2, and 861m2 and 5 g/m2 occurred. 
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Figure 119.--Density and biomass in relation to range in bottom­
water temperature in the entire Middle Atlantic 
Bight Region for: Polyplacophora, Gastropoda, 
Bivalvia, Scaphopoda, Cephalopoda, and Pycnogonida. 
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Copepoda (fig. 120) were found in only three temperature classes, 

O ° ° ° -3.9 C, 8.0-11.9 C, and 12.0-15.9 C. Densities were low, ranging from 

0.06 to 0.12/m2, and biomass constituted only trace amounts. 

Nebaliacea (fig. 120) also occurred in only three temperature classes, 

0-3.90 C, 16.0-19.90 C, and 20.0-23.90 C, with low (0.01 to 0.05/m2) density 

and only trace amounts of biomass. 

Cumacea (fig. 120) were Ubiquitous with regard to temperature but 

showed some preference for the mid-ranges (12.0-19.9 0 C) (fig. 120). Both 

density and biomass were highest in middle ranges and declined in both 

narrO\~er and broader ranges. Density vari ed from 1 to '351m2 and bi omass 

from 0.005 to 0.2 g/m2. 

Tanaidacea (fig. 120) were found only in the narrowest temperature 

range (0-3.90 C). Density \~as moderately low (0.30/m2 ) and biomass was low 

(0.002 g/m2 ). 

Isopoda (fig. 121) occurred in all temperature classes but showed 

a preference for 16.0-19.90 C (fig. 121); . Greatest density was 271m2, in 

the preferred class, and declined on either side of this; lowest density 

(0. 51m2 ) was in the 0-3.90 C class. On the whole density was moderately 

high. Biomass was distributed similarly to density. Biomass in the 

preferred class was 0.8 g/m2, with smallest biomass (0.02 g/m2) occurring, 

as did density, in the 0-3.90C class. 

Amphipoda (fig. 121) \~hich occurred in all temperature classes, was 

the single most important crustacean component in terms of both density 

and biomass. Although density was relatively high in all temperature 

classes, it was exceptionally high in two, 12.0-15.90 C and 16.0-19.90 C, 

where densities of 1,353 and 1,019/m2 occurred. In the other classes 

density values were considerably 10\~er but increased steadi ly with 
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Figure 120.--Density and biomass in relation to range in bottom­
water telllperature in the entire ~1iddle Atlantic 
Bight Region for: Ostracoda, Cirripcdia, Copepoda, 
Nebaliacea, Cumdcea, and Tanaidacea. 
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broadening temperature range, from 5 to 424/012. [Imphipod biomass was 

the largest of any other group of crustaceans in four temperature classes, 

0-3.90 e, 8.0-11.90 e, 12.o-15.90 e, and 24.00+C. Also, as with density, 

significantly larger biomasses (6 and 9 g/m2) occurred in the 12.O-15.90 C 

and 16.0-19.90 C classes, respectively. In the other classes the ~rend 

for biomass was similar to that for density, generally increasing with 

broadening temperature range, 0.03 to 3.2 g/m2. 

Mysidacea (fig. 121) vlere present in nearly all temperature ranges 

in the region, being absent only in the 4.O-7.90 C and 8.o-11.90 e classes. 

Density values were low (0.02 to 0.06/m2) in the narrow to middle ranges 

(0-3.90e to 16.0-19.90 e) but substantially higher (5 to 7/012) in the two 

broadest ranges. Biomass was small (0.002 g/m2) in the 12.0-15.90 e class 

and in trace amounts in the 0-3.90 e and 16.o-19.90e classes, but was 

moderately large (0.02 and 0.03 g/m2) in the two broadest classes. 

Decapoda (fig. 121) were ubiquitous with regard to temperature range 

in the Middle Atlantic Bight Region, contributing moderately to the overall 

density and biomass of the macrofauna. The general tendency within each 

parameter was to increase with broadening temperature range (fig. 121). 

Densities ranged from 0.1/m2 in the 0-3.90e class to 15/m2 in the 20.0-

23.90 C class. Biomass values paralleled those of density; 

(0.01 g/m2) in the 0-3.90 e class and largest (2.3 g/m2) in 

class. 

smallest 

° the 20.0-23.9 e 

Bryozoa (fi g. 121) were present in the modera te ly narrow to broad 

temperature ranges but absent in the two narrowest (0-3.90e and 4.0-7.90 e). 
Density of these organisms was highest (27/m2) in the 16.O-19.90 C class 

and diminished in both narrower and broader ranges. Lowest density (2/m2) 

occurred in the 12.O-15.90 C class. Biomass was moderate to small and trends 

with tempera tu re range para 11 e 1 ed those of dens ity. The largest biomass 
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(0.9 g/m2) occurred in the 16.0-19.90C class and smallest (0.03 g/m2) 

in the 12.0-15.90 C class. 

Brachiopoda (fig. 121) were present only in the 16.0-19.90 C temperature 

class; their density was 10vl (0.02/m2 ) and only a trace amount of biomass 

was obtained. 

Echinodermata occurred in all temperature ranges and, as a group with 

several subcomponents, were major contributors to overall macrofaunal 

abundance. Densities, which were moderate to moderately high in the different 

temperature classes, did not have the same impact on total abundance as did 

their biomass. The highest ranking density in this group occurred in the 

8.0-11.90C class and \Vas ranked third. Echinoderm biomass ranked first in 

two classes, 0-3.90C and 4.0-7.90C; second in three classes, 8.0-11.90C, 

16.0-19.90C, and 20.0-23.90C; and third in one class, 12.0-15.90 C. 

Holothuroidea (fig. 122) were present in all temperature ranges in 

moderate amounts. Both density and biomass values were highest in the 

mid-range (12.0-15.90C) class and tended to diminish in both narrowing and 

broaden i ng temperature ranges. Hi ghes t dens ity was 71m2 in the a forementi oned 

class, and lowest (0.07/m2 ) in the broadest class, 24.00+C. Substantially 

higher values occurred in the narrower ranges than in the broader ones. 

Biomass values paralleled those of density in that the largest quantity 

(21 g/m2) was in the mid-range class (12.0-15.90C) and lowest quantities 

(0.4 and 0.05 g/m2) in the two broadest classes (20.0-23.90C and 24.00+C, 

respectively). Biomasses behleen 1 and 6 g/m2 occurred in the other classes. 

Echinoidea (fig. 122) occurred in moderately high abundance in all 

temperature ranges of the region. Densities were highest (14, 27 and 581m2 , 

respectively) in three of the broader classes, 12.0-15.90 C, 16.0-19.90 C, 
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"Figure 121.--Density and biomass in relation to range in bottom­
water temperature in the entire Middle Atlantic 
Bight Region for: Isopoda, AIlJ.[lhipoda, t,1ysidacea, 
Decapoda, Bryozoa, and Br'achi opoda. 

0.00005 

0 

::!' 
0 
f-
f-
0 
m 

"-
0 

a:: 
w 
f-
w 
::E 

w 
a:: 
<! 
::l 
a 
(J) 

a:: 
w 
"-

(f) 

::E 
<! 
a:: 
C') 

z 

t-
I 
c:J 

w 
:s: 
t-
w 
:s: 



-337-

and 20.0-23.90 C, but vlere substuntially 10lIer (between 0.1 and 51m2) in 

the other classes. The distribution of biomass among the various classes 

was somewhat different than tliat of density. Smallest biomasses (0.2 and 

0.4 91m2) occurred in the extreme temperature classes, 0-3.90 C and 24.00+C, 

respectively; next smallest (7 g/m2) in the mid-range class, 12.0-15.90e; 

and the largest biomass (39 91m2) occurred in the 16.0-1g.90e class. 

Intermediate biomasses, ranging from 12 to 20 g/m2 , vlere present in the 

other temperature classes. 

Ophiuroidea (fig. 122) occurred in all temperature ranges in the 

region showing a decided preference for the middle to Tower ranges. Density 

was highest (164/m2) in the S.0-II.g0e class by a substantial margin, and 

diminished in both narrower and broader classes (table 34) with lowest 

density (0. 61m2) occurri ng in the 20.0-23. gOe cl ass. Other classes with 

substantial amounts were the 12.0-15.90e class with 911m2 and the 4.0-7.g0e 

class with 401m2. Biomass paralleled density in distribution among the 

various temperature range classes (table 35). Largest biomass was 10 g/m 2 

in S.0-11.90e and smallest 0.02 g/m2 in 16.0-1g.g0e. Moderately small 

biomasses (0.7, 0.2, and 0.3 g/m2) occurred in the 0-3.90e, 20.0-23.g0e, 

and 24.00+C classes, but were substantially higher (7.S and 3.9 g/m2) in 

the 4.0-7.90e and 12.0-15.90e classes, respectively. 

Asteroidea (fig. 122) were found in all temperature ranges in the 

region. Density was, on the whole moderate, with greatest 

in the three classes between S.O and 19.90e, Ivhere between 

numbers occurring 
2 2 and 31m were 

found, but fewer than 11m2 occurred in the other classes. Biomass was 

also moderate, with the largest quantities (S and 591m2) occurring in 

the two classes between 8.0 and 15.g0e. The 20.0-23.g0e class contained 

291m2, but biomasses in all other classes were below 0.5 91m2. 
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Figure 122.--Density and biomass in relation to range in bottom­
w~ter temperature in the entire Middl~ Atlantic 
Bight Region for: Holothuroid~a, Echinoidea, 
Ophiuroidea, Asteroidea, Hemichordata, and Ascidiacea. 
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H~michordata (fig. 122) vlere found in only four temperature ranges, 

0-3.90C, 8.0-11.90C, 12.0-15.90C, and 20.0-23.90C. Density values ranged 

from 0.05 to 0.4/m2 and biomass ranged from trace amounts to 0.08 g/m2. 

In each case the lowest values were in the 0-3.90C class and highest in the 

12.0-15.90C class. 

Ascidiacea (fig. 122) 11ere present in all temperature ranges. Their 

density 11as moderate to moderately high, varying from 1 to 221m2 in the 

4.0-7.90C and 24.00+C classes, respectively. Substantially higher densities, 

171m2 or greater, occurred in the broader ranges (greater than 12.00C) 

than in the narrower ones (0-11.90C) where densities did not exceed 41m2. 

Biomass was moderate ranging from 0.07 g/m2 in the 4.0-7.90C class to 4.4 

g/m2 in the 20.0-23.90C class. Ascidians constituted a high biomass 

(16 g/m2) in only one, the 24.00+C, class. 

Subarea Differences in Distribution of Taxonomic Groups 

This section deals with the relation of temperature range to each 

taxonomic group within each of the three subareas in the Middle Atlantic 

Bight Region. Density data listed by temperature range class are presented 

separately for each subarea in tables 36, 37, and 38; corresponding biomass 

values are listed in tables 39, 40, and 41. 

Porifera in the Southern New England subarea occurred in all temperature 

classes except 12.00-15.90C. They occurred in four classes in New York 

Bight being found only in the 8.00-11.90, 12.0°-15.9°, 20.0°-23.9°, and 

24.00+C classes. In Chesapeake Bight they were found in only three of the 

temperature classes, 00-3.90C, 20.0°-23.90 , and 24.00+C. The density of 

sponges in each of the subareas in the Middle Atlantic Bight Region was 

moderate to moderately low, ranging from 0.13 to 7.5/m2 in Southern New 
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Table 36.--Mean number of individuals of each taxonomic group listed by temperature 
range class, representing the Soutilern f'iEI'1 England subarea. 

TdxonOmic group Ran9t' in batt";I. ,.,llcr tcnpercHufc ('e) 

00 _3.9° 4.0o~7.9° B.Oo-ll.~:; 12 .00-IS. gO 16.0°_19.9° 2,),Oo·23.90 24.0°t-

!!.C!..Jm2 ~r.l~ 110.~i... tlo ./m~ !!.o./m'J Ilu.J.:i!... lli!..:l.!~~: 

PORIFERA 0.13 1.57 1. 67 0.36 0,57 7.50 
CD[lE!nEP).TA 3.12 29.66 14,00 16.88 S.03 40.28 275.80 

Hydroloa 4.71 1.17 3.90 34.21 152.70 
An!hotOd 3.12 25.14 14.00 15.71 1.13 6.07 123.10 

Alcyonacca 0.66 1. 57 2.17 I. 52 
Zoantharia 0.91 22.86 10.83 12.75 0.94 5.00 1.00 
Unidentified 1.54 0.71 1.00 1.44 0.19 1. 07 122.10 

PLATYH[U:;NTHES 0.54 }.64 0.21' 
Turbelluia 0.54 7.64 0.21 

N(MERTEA 1.06 3.00 5.00 9.00 14.00 2.04 2.60 
ASCHElM! tiTHES 1.46 0.7J 0.92 3.94 26.90 0,18 

tlcrcotoda 1.46 0.7J 0.92 3.94 26.90 0.18 
ArmEL] DA 84.76 384.29 314.92 413.15 668.90 223.86 511.30 
POGO:iOr.HO~J\ 5.15 
SIPU~KULIDt'1, 6.46 21.00 B.B3 7.94 18.19 1.89 IS.20 
[CHlURA 0.35 
PRIA?UllDA 0.13 
MOLLUSCA 45.17 133.14 143.33 204.38 121.29 544.61 165.70 

Po lypl ilcophol-a 0.24 0.50 I. 92 0.21 7.50 

( Gastropoda 5.70 1.43 2.17 15.50 30.94 174.36 44.80 
Bh'alvia 37.11 127.14 123.42 184.92 90.36 369.50 113.40 
Sct!phopoda 2.13 3.86 2.33 0.54 
Cephalopoda 0.71 14.92 
Unidentified 2.04 

ARTHROPODA 11.20 95.28 93.50 1910.58 2226.74 1476.25 1221.90 
pycnogonida 0.23 1.19 4.30 
Arachnida 
Crus tacea 11.20 95.28 93.50 1910.34 2225.55 1476.25 1217.60 

Ostracoda 0.40 0.64 2.10 
Cirripedia 0.38 115.74 7.04 2.10 
Copepoda 0.24 0.12 
Neba 1 i ace-a 
Cumacea }.50 1.71 3.08 42.86 83.71 15.79 1.00 
Tanaidacea 0.46 
Isopoda 0.7·1 1. 57 1.50 7.36 34.90 9.07 3.30 
Amphi pod a 8.06 92.00 88.08 1855.94 1%6.63 1405.75 1192.80 
Mysidacca 4.9& 1.10 
Oeeapoda 0.20 0.83 3.27 .11.52 33.00 15.20 

BRYOZOA 0.42 0.21 65.03 68.32 97.90 
BRllCHIOPOJil 
ECI! 1 t,,)DERrl ... i T A 7.S9 92.28 358.58 195.56 31.22 9.78 3.30 

Holothuroidca 2.43 5.29 4.25 12.12 O.Hi 2.21 0.20 . [chinoidea 0.17 1. 57 2.25 15.21 27.00 6.46 
Dph1uroidca 4.85 84.S7 349.00 165.15 0.16 1.00 2.70 
A!:.teroic(:a D,13 0.8b 3.03 3.03 3.90 0.11 0.40 

H[HI CHORD!, T II 0.11 . 0.42 0.79 
CHORDATA 1. 52 2.29 to. 75 26.23 35.64 lO·U39 3S.S0 

Asci d i deea 1.52 2.29 10.75 . 26.23 35. fA 104.89 35.50 
UNlOEIITIF1EO 5.83 5.29 7.33 8.14 13.B7 2.00 14.00 
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Tab 1 e 37. --/·1e"n number of individuuls of euch taxonomic group listed by temperature 
range class~ representing the flew York Bight subarea. 

. Tilxono:':lic group RilngC' in bOttJ.l1 n\lt~r tU"pC'l'ature (On 

0::'-3.9° 4.0°_7.9° 8.0°_11:9 0 12.0°-15.9° 16.0:}-19.90 20.0°-23.9° 24.0° ... 

No·!E2 N»./m': No./m2 t\Q • .I..!i!.... !i2 ./1:1 2 li£~l!3.. rio. (nl= 

PORIfERA 0.25 1.17 0.67 3.00 
CO[LEIiTER..iTA 4.64 9.00 US 4.64 5.0(; 19.35 

Hydrozoa 0.06 1.88 4.24 1.50 10,94 
AnthOzoa 4.58 9.00 2.83 0.40 3.56 8.40 

Alcyonacea 1.83 7.00 0.94 
Zoantharia 1.44 0.40 0.50 0.24 3.31 7.77 
Unident Hied 1. 31 ~.60 1.44 0.17 0.25 0.64 

J'LATYHEUI!NTHES 0.24 0.04 
Turbellaria 0.24 0.04 

rlEJ-tERTEA 0.17 2.00 1. 25 3.52 3.78 3.43 3.25 
ASCHEL~111lTilES 0.<7 0.25 0,05 0.06 

Nematoda O.~7 0.25 0.05 0.05 
ANNELIDA 40.33 196.60 102.00 277 .40 147.06 961.90 700.00 
POGOliOPHORA 4.39 
SIPUI'';CL:l IDA 2.64 7 .40 3.44 4.45 
[CilIUM 0.28 0.46 
PRIAPUlID .. \ 
MOLLUSCA 56.33 37.40 109.56 54.62 87.75 585.33 360.75 

Polyplacophora 0.17 0.38 

f"I Gastropoda 10.58 1.20 25.56 5.86 3.38 56.55 6.25 
Bivalvia 40.94 33.00 77.B8 48.21 84.38 528.77 354.50 
Scaphopoda 4.1::4 3.20 5.75 0.55 
Cephalopoda 
Unidentified 

ARTHROPODA 6.33 48.60 401.31 1023.31 582.97 439.71 347.25 
Pycnogonida 0.21 
Arachnida 0.50 
Crustacea 6.33 48.60 401. 3'1 1023.31 582.97 439.00 30.25 

Ostracoda 1. 02 
Cirripedia 0.07 250.77 
Copepoda 0.25 
Nebaliaceil 0.06 
Cumacea 0.94 13.40 14.50 24.69 3.09 2.60 
Tanaidacca 0.11 
Jsopoda O.!j3 2.80 4.88 12.14 2!j.65 10.00 3.00 
Amphipoda 4.59 20.20 379.62 974.29 550.00 153.50 329.50 
H.ysidacca 0.06 0.14 0.12 3.]9 
Oecapoda 0.06 12.20 2.06 11.98 4.09 17 .85 14.75 

BRYOZOA lO.56 2.74 0.12 10,23 25.50 
BPJlCHlO"ODA 
ECH!,'lODEiU1';TA 4.39 18.20 81. 75 16.90 35.66 J09,94 31.50 

Holothuroidea 1.78 1.81 0.40 0.0[, 0.94 
Echinoidea 1. 20 0.25 15.74 35.59 107.46 31.50 
OphiuroldN 2.56 J5,40 76.19 0.38 0.54 
Asteroidea 0.06 1. 60 3.50 0.38 ]'00 

HEH]CHOIl:DliTA 0.25 
CHOROAIA 1. 17 0.80 0.12 16.38 6.97 1.10 

Ascldiacea 1.17 0.80 0.12 16.3" 6.97 ).10 
UfliO[o':TtFlEO 3.17 1.20 5.44 2.67 0.73 10.67 
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Table 38. --flean number of individuals of each taxonomic group 1 i sted by temperature 
range class, representing the Chesapeake Bight subarea. 

Taxonc>;nic group Range in bott::·"l water te>:"flCI\Hllr{' (°el 

0°_3.9° 4.0°.7.9° 3.0°_11.9° 12.0°·1;;.9° 16.0°·19.9° 20.0°·23.9° 24.0°+ 

No. /m~ ~.:: lIa./m2 fio ./r:1 I:,) ./m2 ful..J..!Tt No. 1m2 

PORIFERA. 0.07 0,61 0.59 
COElnnER/lTA 3.35 3.BO lB.OO 124.50 20.69 6.99 15.78 

Hydl·o;.'.oa 14.80 122.50 18.62 4.66 3.00 
Antholoa 3.36 3.BO 3.20 2.00 2.05 2.32 12.80 

Alcyonacea 0.82 
ZoanthJria. 0.33 1.28 5.32 
Unidentified 2.54 3.80 3.20 2.00 1. 69 1.04 7.48 

PlATYH[LHINTHES 3.00 0.25 0.34 0.57 
Turbellaria 3.00 0.25 0.31\ 0.57 

NEHlRTtA 0.79 3.40 1. 40 2.12 2.75 8.85 3.06 
. ASCHELKWTHES ].29 0.80 0.25 0.9,1 0.77 3.65 

Nema toda }.29 0.80 0.25 0.94 0.77 3.65 
ANNELlDA 15.71 73.50 162.60 69,38 97,69 21G,55 197.52 
POSONO?HORA 6.21 4.40 15.40 50.38 0.08 
SlPU,lCULIDA 2.18 1.20 2.88 0.25 0.24 
ECHlURA 0.43 0.31 
PRJAPULlDA 0.07 
MOLLUSCA 36.63 502.00 168.80 395.50 148.88 1114.54 473.80 

Polyplacopnora 1.14 0.40 0.20 
Gastropoda 3.61 8.20 4.00 8.50 1.06 86.78 36.46 

\ 
Bivalvia 29.89 483.40 162.60 372.83 147.19 1027.32 437.13 
Scaphopoda ).98 5.40 1.80 14.12 0.62 0.43 '--' Cephalopoda 
Unidentified 

ARTHROPODA 2.04 13.62 631.40 85.09 101.88 279.11 319.37 
Pycnogonida 1.00 0.70 2.46 
Arachnida 
Crustacea 2.04 13.62 631.40 85.09' 100.88 278.40 316.91 

Ostracoda 0.21 0.03 0.04 
Cirripe::lia 0.47 
Copepoda 
NebaliiJcea 0.25 0.03 
Curnacea 0.14 • 4.40 29.40 8.84 4.44 21.55 1. 13 
Tanaidacea 0.29 
Isepeda 0.2] 0.40 6.40 3.88 12.88 23.70 13.68 
Amphipoda ).18 8.42 589.20 71.33 81.06 216.03 288.74 
Mysidacea 5.40 6.11 
Oecapoda 0.40 6.40 1. 00 2.25 6.19 7.20 

BRYOzor, 7.88 8.00 11.40 
flRACHIOPODA 0.12 
[Cn 11{QJ[?J··;;i Til 3.32 9.20 4.60 103.12 14.12 44.14 5.30 

Holothuroidca 0.36 7.60 10.00 0.38 0.20 0.06 
{chinoidea 1.40 2.50 ]0.06 43.36 4.09 
Ophiuroicea 2.61 ).60 2.80 90.12 3.19 0.50 1. 07 
Asteroidea 0.36 0.40 0.50 0,50 0.07 0.07 

I!EMI(.fIORDATA 0.15 
CHORDATA 0.96 2.75 1.83 0.6:i 21. 35 

A5cidiacea O.9G 2.75 1.83 0.65 21. 35 
UNID£NTIFIEO 3.39 0.80 11.00 0.30 7.38 20.13 
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Table 39.--Meen biomass of each ta xonomi c group listed by temperature range class 1 

representing the Southern Nel1 England subarea. 

Range in bottom wilter temperature (DC) 
Taxonomic group 

00_3. gO 4.0°_7.9° 8.0°-11.9° 12,0°-)5.9° 16.0o~19.9° 20.0°-23.9° 24.0()'i 

9/,,2 91m2 91m2 91m2 91',2 91m2 91m2 

PORIFERA 0,029 0,084 0.08S 0,416 0.023 0." :.;(~ 
COELENTERATA 0.553 2.869 30.689 4.564 0.337 6.140 7.2S? 

Hydrozoa 0.163 0.102 0.267 2.079 4.31: 
Anthozoa 0.663 2.706 30.689 3.544 0.070 4.051 2.9(,3 

Al cyonacea 0.042 0.039 0.442 0.446 
Zoantharia 0.321 2.660 30.185 2.900 0,050 3.992 O. 35~; 
Unidentified 0.200 0.007 0.062 0.198 0.020 0.059 2.59 :: 

PIA TYHELI'j I IITIIES 0.018' 0.041 0.003 
Turbe 11 ad a 0.018 0.041 0,003 

NEMERTEA 0.046 0.219 0.961 0.965 1.423 1.134 0.40') 
',SCHEUl;ItnHES 0.007 0.007 0.004 0.007 0.015 0,002 

Nematoda 0.007 0.007 0.004 0.007 0.015 0.002 
ANHELIOA 2.069 9.734 9.136 29.241 24.401 22.209 37.16S 
POGWOPHOPJi 0.038 
SIPUNCULIDA 2.534 0.804 0.366 1.231 1.308 0.021 2.057. 
[CHruRA 0.206 
PRIArULlDA 0.086 
MOLLUSCA 0.669 3.586 4.521 85.263 279.812 86.146 926.2U 

Polyplacophora 0.003 0.005 0.028 0.02(1 7. 7?: 
'"-~" Gastropoda 0.042 0.014 0.018 8.496 I. 791 4.407 2. ~,~ : 

) [I; va 1 vi a 0.596 3.479 4.256 76.731 278.021 81. 710 916.5f'" 
Scaphopoda 0.028 0.086 0.038 0.005 
Cephalopoda 0.007 0.204 
Unidentified 0.008 

ARTHROPODA 0.082 0.465 0.342 9.312 64.580 11,604 10.6'·, 
Pycnogoni da 0.002 0.002 o.on 
Arachnida 
Crus tacea 0.082 0.465 0.342 9.310 64.578 1).604 10.623 

Ostracoda 0.002 0.006 0.021 
Cirripedia 0.008 43.464 0.603 O.OL' 
Copepoda 0.002 <0.OQ1 
tiebaliacea 
Cumacea 0.015 0.017 0.021 0.276 0.258 0.054 o.o]e 
lanaidacea 0.004 
lsopoda 0.020 0.179 0.101 0.212 0.728 0.112 0.0:: 
Amphipoda 0.037 0.269 0.212 8.574 18.260 6.933 9 ,," .'," ' 

Mysidacea 0.013 O. j;', 
Dccapoda 0.004 0.008 0.238 1.868 3.883 O. 9;~ 

BRYOZOA 0.004 0.046 2.357 2.284 2.6S, 
BRACHIOPODA 
ECllliiOOCr.IIATA 3.280 49.097 56.991 54.862 30.305 2.707 2.C0-

Holothuroidea 2.332 5.864 2.674 37.909 14,702 0.115 0.0.31 
Echinoidea 0.262 25.983 27.111 2.378 15.497 2.374 
Ophluroidea 0.656 17.241 25.008 7.465 0,002 0.057 I. 76 
Asteroidea 0.030 0.009 2.198 7.110 0.104 0.161 0.9:;.-

HEf·1ICHORDATA 0.001 0.126 0.150 
CHORDATA 0.148 0.097 I. 41B 3.137 3.850 23.102 22.9') . 

Asci dacN 0.148 0.097 ).418 3.137 3.850 23 . .102 22, S'J 
UIlIDEIITlFIED 0.183 0.280 0.101 0.684 0.261 0.P80 0.2;, 
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Table 40 .--Mean bio;nass of each taxonomi c group listed by temperature range class, 
representing the Ne,;t York Bight subarea. 

Range fn bottor,] \~uter temperature {DC} 
Taxonomf c group 

00 _3.9° 4.0°-7.9° B.Oo-ll.9O 12.0°-15.9° 16.0°-19.9° 20.0°-23.9° 24.0°+ 

9/m2 9/m1 Q/1II2 91m2 91m2 9/m2 ~/m2 

PORIFERA 0.004 0.106 0.007 0.030 
COEWiTEPJ,TA 0.5E3 O.S72 3.944 0.223 0.381 2.909 

Hydrozoa <0.001 0.016 0.030 0.029 0.184 
Anthozoa 0.563 0.572 3.928 0.193 0.352 2.725 

Alcyonacea 0.154 0.362 0.284 
Zoantharia 0.243 0.004 3.429 0.180 0.318 2.618 
Unidentified 0.166 0.206 0.215 0.013 0.034 0.097 

PlATYHELHliHHES 0.009 0.002 
Turbcllaria 0.009 0.002 

NEgERTEA 0.003 0.138 0.081 0.264 0.920 1.839 0.065 
ASCHEL!IHITHES 0.003 0.002 .<0.001 <0.001 

Ner.:.:1toda 0.003 0.002 <0.001 <0.001 
ANNELIDA 3.227 5.290 5.452 11. 390 6.523 29.611 11. 482 
POGO:iOPHORA 0.023 
SIPU;~CULlDA 0.279 0.714 0.081 1. 089 
ECHlURA 0.800 0.459 
PRIAPUllOA 
MOLLUSCA 0.886 1. 032 65.235 104.818 77.520 604.364 373.000 

~ 
Polyplacophora 0.004 0.004 

( Gastropoda O. 115 0.020 0.099 1.284 0.208 6.652 6.875 
,. Bivalvia 0.679 0.974 65.049 103.522 77.312 597.712 366.125 

Scephopoda 0.088 0.038 0.083 0.012 
Cephalopoda 
Unidentified 

ARTHROPODA 0.094 .. 1.460 2.379 7.436 5.139 21. 060 1. 327 
Pycnogonida 0.004 
Arachnida 0.002 
Crus tacea 0.094 1.460 2.379 7.435 5.139 21.054 1.327 

Ostracoda 0.009 
Cirripedia <0.001 14.308 
Copepoda 0.001 
flebaliacea <0.001 
Cumacea 0.008 ·0.088 0.076 0.115 0.020 0.019 
Tanaidacea 0.001 
Isopoda 0.018 0.016 0.348 0.422 0.785 0.336 0.030 
Ailphipoda 0.038 0.060 1.872 4.565 3.843 ·2.445 0.715 
~lysidacea <0.001 0.004 0.001 0.015 
Vecapoda 0.028 1.296 0.082 2.329 0.490 3.922 0.582 

BRYOZOA 0.146 0.012 0.001 0.385 0.128 
BAACHIOPODA 
£CHItIODER;'~l\TA 2.227 9.336 24.745 16.669 70.033 42.436 5.582 

Holothuroidea 1. 456 0.599 0.496 0.218 0.116 
Echinoidea 5.688 6.686 13.105 69.815 36.201 5.582 
Ophiuroidea 0.702 2.238 2.B79 0.006 0.385 
Asteroidea 0.069 1.410 14.581 3.062 5.733 

HEfllCHOROATA 0.020 
CHORDATA 0.182 0.104 0.024 1. 061 0.226 0.083 

Ascidlacea 0.182 0.104 0.024 1.061 0.226 0.083 
UNIOEllTIFIED 0.113 0.816 0.073 0.192 0.411 0.363 

f 
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Table 41.--Mean biomass of each taxonomic group listed by temperature range class, 
representing the Chesapeake Bight subarea. 

Taxonomic: group 
Range in bottol:] W.lter ter~pcrattJrc (Dc) 

0°_3.9° 4.0°-7.9° B. 00_11. gO . 12;0°-15.9° 16.0°-19.9° 20.0°_23.9° 24.0°+ 

91m2 91m2 q/m2 9/f:12 91m2 91m2 91m2 

PORIFERA 0.022 0.085 0.002 
COELENTERATA 0.457 0.092 0.138 0.283 0.877 1. 389 7.857 

Hydrozoa 0.038 0.114 0.163 0.050 0.S74 
Anthozoa 0.457 0.092 0.100 0.169 0.714 1.339 7.283 

Alcyonacea 0.304 
Zoantharia 0.116 1. 216 7.267 
Unidentified 0.153 0.092 0.100 0.169 0.598 0.123 0.016 

PLATYHWII!HHES 0.030 0.013 0.007 0.007 
Turbcl1aria 0.030 0.013 0.007 0.007 

NEMERTEA 0.198 0.134 0.442 0.606 0.072 0.398 0.389 
ASCHEUlINTHES 0.009 0.004 0.002 0.004 <0.001 0.014 

Nematoda 0.009 0.004 0.002 0.004 <0.001 0.014 
I'WIElI OA 2.415 10.114 11. 968 5.719 3.453 8.442 15.287 
POGONOPHORA 0.016 0.026 0.034 0.416 <0.001 
SJPUIiCULlOA 2.460 0.164 0.015 0.009 0.031 
[CHIURA 2.544 0.093 
PRIAPULIOA 0.036 
IIOLLUSCA 0.386 2.448 74.814 102.282 40.568 47.532 101.399 

Polyplacopnora 0.010 0.004 0.016 
Gastropoda 0.091 0.066 0.030 0.066 0.136 6.605 2.805 
Bivalvia 0.268 2.334 74.740 101. 804 40.428 40.911 98.578 
Scaphopoda 0.017 0.048 0.040 0.412 0.004 0.006 
Cephalopoda 
Unidentified 

ARTHROPODA 0.011 0.162 3.354 0.744 1. 501 3.374 ~ 4.029 
Pycnogon i da 0.004 0.003 0.016 
Arachnida 
Crustacea 0.011 0.162 3.354 0.744 1.497 3.371 4.013 

Ostracoda 0.001 <0.001 <0.001 
Ci rri redi a 0.007 
Copepoda 
Nebaliacea 0.001 <0.001 

" Cumacea 0.001 0.044 0.150 0.032 0.019 0.065 0.005" 
Tanaidacea 0.001 
Isopoda 0.001 0.004 0.064 0.248 1. 003 0.355 0.216 
Amphipoda 0.006 0.030 3.014 0.454 0.412 2.329 1.642 
Hysidacea 0.020 0.019 
Dccapoda 0.084 0.126 0.010 0.063 0.594 2.130 

BRYZOA 0.034 0.022 0.286 
BRACHIOPODA 0.001 
[CHIllOOER.''JITA 1. 951 10.514 0.178 26.493 21.229. 15.801 4 .193 

Holothuroidea 1. 015 10.356 23.266 0.094 0.743 0.054 
Echinoidea 0.132 0.849 20.504 15.012 4.057 
Ophiuroldea 0.930 0.158 0.038 1. 966 0.OB2 0.040 0.082 
Asteroidea 0.006 0.000 0.412 0.549 0.006 .:0.001 

HEMICHORDATA 0.078 
CHORDATA 0.071 0.074 0.093 0.2eB 15.254 

Asci diacea 0.071 0.074 0.093 0.268 15.254 
Uf/IOEtmrIEO 0.058 0.004 0.274 O.OOB 0.058 0.322 
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England, from 0.25 to 3.0/m2 in New York Bight, and from 0.07 to 0.6/m2 

in Chesapeake Bight. There did not appear to be any increase in density 

with broadening temperatui'e range except perhaps that the highest densities 

in the two northern subareas occurred in the broadest temperature range 

class. Biomass of sponges was small in all three subareas. 

Coelenterata occurred in all temperature ranges in each of the three 

subareas except the 24.00+C class in New York Bight. Since the coelenterates 

are made up of several subcomponents, detailed analysis will be given under 

the separate components. Coelenterates as a group were significant 

contributors both in terms of density and biomass to the overall macrofauna 

in all three subareas. 

Hydrozoa in' Southern New England were present in nearly all classes; 

they ~/ere absent in the 0-3.90 and S.0-11.90C classes. In New York Bight 

their presence was detected in nearly all classes, but in this case was 

absent from the 4.0-7.90C and the 24.00+C classes. In Chesapeake Bight 

they were present in all the broader range classes but were absent in 

the two narrowest (0-3.9° and 4.0-7.90C). Among the three subareas mean 

densities were highest in Southern New England and Chesapeake Bight and 

somewhat lower in New York Bight. 

densities was from a low of 1.2/m2 
In Southern New England the range of 

in the 12.0-15.90C class to a high of 

153/m2 in the broadest class, 24.00+C. 

value (O.06/m 2) was in the 0-3.9° class 

In New York Bight the 101/est density 

and the highest (111m2) was in the 

20.0-23.90C class. Chesapeake Bight contained relatively high densities, 

ranging from a low of 31m2 in the broadest temperature range to a high of 

123/m2 at mid-range. In both Southern New England and New York Bight 

density values v/ere highest in the broader ranges, whereas in Chesapeake 

Bight highest values occurred in the mid-range classes. Biomass v~lues for 
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hydroids paralleled those of density in that they were higher in both 

Southern New England and Chesapeake Bight than in New York Bight. Mean 

biomass in Southern New England was smallest (0.1 g/m2) in the 12.0-15.90C 

class and largest (4.3 g/m2) in the broadest class. In New York Bight 

biomass ranged from trace amounts in the 0-3.90 class to 0.2 g/m2 , in the 

20.0-23.90 C class. Chesapeake Bight biomass of hydroids had a general 

tendency of increasing as temperature range broadened, going from 0.04 g/m2 

in the B.0-l1.9 0 C class to 0.57 g/m2 in the 24.00 +C class. 

Anthozoa were present in all of the temperature range classes in both 

the Southern New England and Chesapeake Bight subareas and in all but the 

24.00 +C class in New York Bight. Densities were quite similar in both 

Chesapeake Bight and New York Bight but were considerably higher in Southern 

New England. Range of densities in Southern New England was from 11m2 in 

the 16.0-19.90C class to a high of 123/m2 in the 24.0o+C class. Densities 

in New York Bight ranged from a low of 0.4/m2 in the 12.0-15.90C class to 

a high of 91m2 in 4.0-7.90C. In Chesapeake Bight the range of density was 

from 21m2 in the 12.0-15.90C class to 131m2 in the 24.0o+C class. As with 

density, average biomass was larger in Southern New England than in the 

other two subareas, ranging from a low of 0.07/m2 in the 16.0-19.90 C class 

to a high of 31 g/m2 in the B.0-II.90 C class; intermediate values occurred 

in the other classes. In New York Bight the smallest biomass (0.19 g/m2) 

occurred in the 12.0-15.90C class and largest (4 g/m2) was in the B.0-II.90 C 

class. In Chesapeake Bight the smallest biomass (0.9 g/m2) occurred in 

the 4.0-7.90 C class and the highest, 7.2 g/m2 , in the broadest temperature 

range. 
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Alcyonacea were most prevalent in Southern New England where they 

occurred in four of the seven temperature cl asses.. They occurred in 

only three classes in New York Bight, and in only one class in Chesapeake 

Bight. Densities and biomasses of alcyonaceans were moderate to moderately 

low. Their density in Southern New England ranged from 0.7/m2 in the 

0-3.90C class to a high of 21m2 in the 8.0-11.90 C class, whereas in New 

York Bight slightly higher densities occurred ranging from 0.9/m2 in the 

8.0-11.90C class to a high of 71m2 in the 4.0-7.90C class. In Chesapeake 

Bight alcyonaceans were found only in the 0-3.90C class, vlhere their density 

was 0.8/m2. Biomass was moderately low, ranging between 0.04 to 0.4 g/m2 

in all three subareas. 

Zoantharia were found in all temperature range classes in Southern 

New England, in all but the broadest class in the New York Bight, but were 

present in only three classes in the Chesapeake Bight (16.9-19.90 , 20.0-

23.90
, and 24.00 +C). Highest densities occurred in Southern New England 

where the average density ranged from nearly 1 to 231m2 , whereas in New 

York Bight they ranged from 0.2 to 81m2. Chesapeake Bight contained the 

fel-Iest number of individuals; densities ranged from 0.4 to 51m2. Biomass 

was parallel to density in that largest biomasses occurred in Southern New 

England, were intermediate in New York Bight, and moderately low in Chesapeake 

Bight. Biomass values in Southern New England ranged from 0.05 to 30 g/m2, 

those in New York Bight from a low of 0.004 to a high of 3.4 g/m2, and 

in Chesapeake Bight the range was from 0.1 to 7 g/m2. In Southern New 

England and New York Bight the largest biomass occurred in the mid-range 

class, 8.0-11.90 C. However, in Chesapeake Bight the zoantharians were 

restricted to the broader range categories. 
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Platyhelminthes distribution l'lith regard to temperature range in 

each of the three subareas was slightly different. In Southern New 

England they were found in three classes, from 12.0 to 23.90 C; in New 

York Bight they were found in only two classes, 12.0-15.90 and 20.0-23.90C; 

and in Chesapeake Bight they occurred in four classes, 8.0-11.90e and the 

three broader range classes from 16.0-24.00+C. Densities were low to 

moderate (0.04 to 81m2 ) with higher densities occurring in both Southern 

New England and Chesapeake Bight than in New York Bight. Biomass in the 

three subareas was small (0.002 to 0.04 g/m2) with both Southern New England 

and Chesapeake Bight containing larger biomasses, comparatively, than New 

York Bi ght. 

Nemertea were ub i qui tous with regard to temperature range in each of 

the subareas of the Middle Atlantic Bight Region. Densities of these 

organisms were generally higher in Southern New England than in the other 

two subareas, although, among the various temperature ranges in all areas, 

the distribution of density values was quite equitable. Biomass values 

were comparatively low in all three subareas. Biomass was largest in 

Southern New England, intermediate in New York Bight, and smallest in 

Chesapeake Bight. Biomass ranged from 0.05 g/m2 to 1.4 g/m2 in Southern 

New England, 0.003 g/m 2 to 1.8 g/m 2 in New York Bight, and from 0.07 g/m2 

to 0.6 g/m2 in Chesapeake Bight. Generally biomass was slightly larger in 

the broader range classes than in the narrower ones in each of the subareas. 

Nematoda were most widely distributed in Southern New England and 

Chesapeake Bight where they occurred in all temperature ranges except one; 

in Southern New England they were absent in the 200+C class, while in 
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Chesapeake Bight they were absent in the B.0-I1.g0e class. In New York 

Bight they occurred in only four of the classes; 0-3.g0e, 8.0-11.9 0 e, 

12.0-15.90 e, and 16.0-19.90 e. Southern New England contained the greatest 

density of nematodes, follCl'led by Chesapeake Bight, and lowest densities 

occurred in New York Bight. Density values in Southern New England ranged 

from 0.2 to 271m2. New York Bight contained the lowest overall density, 

range was from 0.05 to 0.5/m2. Chesapeake Bight density values for 

nematodes ranged from 0.3 to 3.7/m2. The contribution of nematodes in 

terms of biomass is quite small. Biomass in Southern Ne~1 England ranged 

from 0.002 to 0.02 g/m2. In New York Bight biomass ranged from trace amounts 

to only 0.003 g/m2, while in Chesapeake Bight the range of values was from 

trace amounts to 0.01 g/m2. 

Annelida were ubiquitous 11ith regard to temperature range in each 

of the subareas of the Middle Atlantic Bight Region and were major 

contributors in terms of both density and biomass to the overall macrobenthic 

fauna. Overall densities tended to diminish, although not substantially, 

in a southerly direction through the subareas. Also, in the three subareas, 

there was a sl ight tendency for greater densities to occur in the broader 

tempera ture range groupi ngs than in the na rrower ones. Density va 1 ues in 

Southern New England ranged from 851m2 in the narrowest class to 669/m2 

in the 16.0-19.90 C class. In the other classes the average density ranged 

from greater than 200 to slightly over 500/m2. In the New York Bight lowest 

density was in the 0-3.90C class where 401m2 were found, with a high of 

962/m2 in the 20.0-23.90C class. Another significantly high density 

occurred in the broadest range class in this region, 700/m2 occurring in 

the 24.00 +C class. Considerably lower values occurred in the other classes 
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in this subarea, ranging from 102 to nearly 200/m2. Density values in 

Chesapeake Bight were lowest in the narrowest temperature ran~e (IS.7/m 2) 

and ~Iere highest, at 217/m2, in the 20.0-23.90C range. Two other classes 

contained densities in excess of 100/m2, the S.0-11.90C and the 24.0o+C, 

while under 100/m2 occurred in the 4.0-7.90C, 12.0-15.90C, and 16;0-19.90C 

classes. Biomass of annelids also tended to diminish as one proceeded 

southerly across the shelf and slope with greatest overall values occurring 

in Southern New England ~Ihere the range of biomass \Vas from 2.1 to 37 g/m2, 

occurring in the extremes of the temperature ranges. In this subarea biomass 

tended to increase with broadening temperature range. In New York Bight 

biomass of annelids behaved somewhat similarly to that in Southern New 

England in that the smallest biomasses occurred in the narrowest class and 

largest ones in the broadest (3 to 30 g/m2). Annelid biomass in Chesapeake 

Bight ranged from 291m2 in the narrowest class to 15 g/m2 in the broadest. 
2 Biomasses between 3 and 11 glm occurred in the other classes. 

Pogonophora definitely preferred the southernmost reaches of the 

Middle Atlantic Bight Region, being most abundant in Chesapeake Bight, in 

terms of both density and biomass. In each of the other two subareas, they 

only occurred in the narrowest temperature range class. 

pogonophorans in Southern New England was 51m2, and was 

Density of 

41m2 in the New 

York Bight. Highest densities occurred in Chesapeake Bight with average 

densities ranging from 41m2 in the 4.0-7.g0e class to 501m2 in the midpoint 

class of 12.0-15.90C. In the 0-3.g0e and the S.0-II.g0e classes, density 

values were 6 and 151m2 , respectively. 

Southern New England was 0.04 g/m2 and 

The biomass of pogonophorans in 

in New York Bight 0.02 g/m2. In 

Chesapeake Bight biomass ranged from trace amounts in the 20.0-23.90C 
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class to 0.4 91m2 in the I2.0-I5.90C class. In the narrower classes biomass 
2 ranged from 0.02 to 0.03 glm . 

Sipunculida were ubiquitous in Southern New England but not in the 

other two subareas. In New York Bight they I'lere only present in the first 

four classes, while in Chesapeake Bight they were present in all but two 

of the classes, absent in B.0-II.90C and 24.00+C. Overall, in each of the 

three subareas, sipunculid density was moderate. In Southern NeVi England 

density values ranged from 2 to 211m2, while in New York Bight substantially 

lower quantities occurred, ranging from 3 to 71m2; in Chesapeake Bight even 

lower values occurred, from 0.24 to 31m2. Biomass was essentially similar 

to density in its distribution among the subareas, largest in Southern New 

England, intermediate in Chesapeake Bight, and smallest in New York Bight. 

Biomass ranged from 0.02 to 3 g/m2 in Southern New England, was 0.08 to 

1 g/m2 in New York Bight, and 0.009 to 3 g/m2 in Chesapeake Bight. No 

definite trend was discernible with narrowing or broadening temperature 

range. 

Echiura vlere not common in any of the subareas of the Middle Atlantic 

Bight Region occurring in only one temperature class in Southern New 

England, the narrowest, where 0.3/m2 weighing 0.2 g/m2 occurred. In New 

York Bight they were found in only blo classes, the narrowest where density 

2 2 0 was 0.3/m and biomass O.B glm , and in the 20.0-23.9 class where density 

was 0.5/m2 and biomass 0.5 g/m2. In Chesapeake Bight they were present in 

the same classes as they were in New York Bight and in roughly the same 

magnitudes; 0.4/m2 weighing 2.5 g/m2 occurred in the narrowest class and 

0.3/m2 weighing 0.09 g/m2 occurred in the broader class. 
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P~iapulida were neither broadly distributed nor plentiful in any 

of the subareas in the Middle Atlantic Bight Region. They occurred only 

in the narrowest temperature range in Southern New England, were absent 

entirely in the New York Bight, and occurred only in the narrowest 

temperature range in Chesapeake Bight. 

Mollusca occurred in all temperature classes in each of the subareas 

of the Middle Atlantic Bight Region. As a group, molluscs were most 

abundant in Chesapeake Bight; Southern New England was second, followed 

by New York Bight. Since molluscs are made up of several subcomponents, 

detailed analysis will be found among the several contributors to the total 

molluscan fauna. 

Polyplacophora were found more plentifully and regularly in Southern 

New England than in the other two subareas in the Middle Atlantic Bight 

Region. In Southern New England they occurred in five temperature classes, 

in two classes in New York Bight, and in three classes in Chesapeake Bight. 

In Southern New England the trend of increasing density I·lith broadening 

temperature range was discernible. The highest density (81m2) occurred 

in the broadest class and the lowest (0.2/m2) occurred in the narrowest, 

0-3.90C, as well as in the 20.0-23.90 C class. In New York Bight in the 

0-3.90C and B.0-II.90C classes, polyplacophoran densities were 0.2 and 

0.4/m2, respectively, while in Chesapeake Bight their density ranged from 

0.2 to 11m2, with a tendency of i ncreas i ng wi th narrowi ng temperature range. 

In this case, the lowest density occurred in 20.0-23.90 C and the highest 

occurred in the narrowest temperature range. Chiton biomass in the Southern 

New England subarea tended to follow the pattern established for density 

'in that the smallest biomass (0.003 g/m2) occurred in the narrowest range, 
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and the largest biomass (8 g/m2) occurred in the broadest range. In New 

York Bight, in both classes in which chi tons occurred, the biomass was 

similar at 0.004 g/m2. Chiton biomass in Chesapeake Bight did not 

establish any trends with broadening or narrowing temperature range in 

that both the broadest and narrowest ranges had nearly identical biomasses; 

0.01 g/m2 in the narrowest, and 0.02 g/m2 in the broadest. In mid-range 

the bi omass \'ias 0.004 g/m2. 

Gastropoda were found in all temperature range classes in each of 

the subareas of the Middle Atlantic Bight Region. Both density and biomass 

tended to decrease with decreasing latitude, with greatest values of both 

occurring in Southern New England, intermediate values in New York Bight, 

and lowest in Chesapeake Bight. No definite trend or pattern was discernible 

with regard to broadening or narrOl'iing temperature range in any of the 

subareas. Gastropod density in Southern Ne\'i England ranged from 11m2 in 

the 4.0-7.90C class to 174/m2 in 20.0-23.90C. In this instance generally 

lower densities occurred in the narrower ranges and higher densities in the 

broader ranges (see table 36). In New York Bi ght gastropod dens ity ranged 

from 11m2 in the 4.0-7.90C class to 571m2 in 20.0-23.90C. Here moderately 

high density values occurred at both ends of the temperature range spectrum. 

Density values in Chesapeake Bight ranged from 11m2 in the 16.0-19.90C 

class to 871m2 in the adjacent class, 20.0-23.90C. Intermediate values, 

tending on the lower side, were present in the other classes. Overall 

gastropod biomass values were comparatively low and in Southern New England 

ranged from 0.01 g/m2 in the 4.0-7.90C and B.0-II.90C classes, to 9 g/m2 

in 12.0-15.90C. In New York Bight gastropod biomass,ranged from 0.02 g/m2 

in the 4.0-7.90C class to 7 g/m2 in the two broadest classes. Biomasses 

of I g/m2 or lesi occurred in the other classes. Ii Chesapeake Bight, 

which contained on the whole the smallest biomass of gastropods, values 

2 2 . ° ranged from 0.03 glm in the B.0-II.90C class, to 7 glm ln 20.0-23.9 C. 
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Only one other class, 24.00+C, contained biomasses in excess of 2 g/m2. 

Values in all other classes were below 1 g/m2. 

Bivalvia were the largest contributors of molluscan abundance and 

occurred ina 11 tempera ture range c 1 as ses in each of the subareas of the 

Middle Atlantic Bight Region. Greatest overall densities of bivalves were 

found in Chesapeake Bight and Southern New England. The single largest 

average density occurred in the 20.0-23.90 C class in Chesapeake Bight, 

where 1,027/m2 \~ere found. The next highest density occurred in the same 

class in the New York Bight. HOvlever, in this subarea, other density values 

were below those of similar classes in either of the two other subareas. 

In Southern Ne\~ Engl and bi va 1 ve dens i ty ranged from 37/m2 in the 0-3. 9°C 

class to 370/m2 in 20.0-23.90C. Values below 100/m2 occurred in the 

16.0-19.90C class but in all other classes density values were between 100 

and 200/m2. In New York Bight, which contained the lowest overall values, 

density exceeded 100/m2 in only the two broadest classes, the previously 

mentioned high of 528/m2 in the 20.0-23.90C class and 354/m2 in 24.00+C. 

Density values ranging from 33 to 84/m2 occurred in the other classes in 

this subarea. The density of bivalves in Chesapeake Bight was 30/m2 in 

0-3.90C and, in all other classes, was in excess of 100/m2; 147 and 163/m2 

occurred in the 16.0-19.90C, and S.0-11.90C classes, respectively, and was 

in excess of 370/m2 in the remaining three classes. A considerably different 

picture unfolds when considering biomass among the three subareas in the 

Middle Atlantic Bight Region. New York Bight, on the whole, had a higher 

biomass than any of the other two subareas, with Southern New England 

second. The biomass in Chesapeake Bight, notwithstanding its leadership 

in terms of density, was lowest among the three subareas. Average biomass 
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in Southern New England ranged from 0.6 g/m2 in the 0-3.90C class to 

917 g~n2 in the broadest, the 24.00+C, class. In this subarea the 

tendency was for increasing biomass with broadening temperature range but 

the actual values were widely divergent. In New York Bight average bivalve 

biomass ranged from 0.7 g/m2 to 597 g/m2 occurring in the 0-3.90C·class 

and the 20.0-23.90C class, respectively. However, a greater portion of 

the remaining classes contained values that approximated or exceeded 

100 g/m2, whereas, in Southern New Eng 1 and the tendency was for cons i derab ly 

smaller biomasses to occur. The biomass of bivalves in Chesapeake Bight 

ranged from 0.3 g/m2 in the 0-3.90C class to 102 g/m2 in the 12.0-15.90C 

class. The remaining classes contained less than 100 g/m2. 

Scaphopoda were most prevalent in Chesapeake Bight occupying six of 

the seven temperature classes, being absent only in the broadest class. 

In New York Bight they occupied the narrower to mid-range classes and were 

absent from the broader range classes (16.0-24.00+C), and in Southern New 

England occupied the three narrower range classes (0-1l.90C), were absent 

in the next two between 12.0 and 19.90C, were present in the 20.0-23.90C 

range, and absent in the broadest range, 24.00+C. 

in Chesapeake Bight, where mean densities 

Dens ity va 1 ues were 

ranged from 0.4/m2 to highest 

141m2. In New York Bi ght where dens iti es ~Iere i ntermedi ate between the 

other two subareas, the range of dens ity vias from O. 61m2 to 61m2. 

Scaphopod densities in Southern New England ranged from 0.5/m2 to 41m2. 

On the whole, scaphopod biomass values were largest in the Chesapeake Bight 

subarea. Biomass ranged from 0.004 g/m2 to 0.4 g/m2. In New York Bight 

biomass values ranged from 0.01 g/m2 to 0.08 g/m2 . Biomass of tusk shells 
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in Southern New England was somewhat comparable to that in the New York 

Bight. Smallest biomass was 0.005 g/m2 in the 20.0-23.90 C class; in the 

other three classes in which tusk shells were present in Southern New 

Engl and values ranged betl"ieen 0.03 and 0.09 g/m2. 

Cephalopoda were found only in Southern New England and only in two 

of the classes in this region, the 4.0-7.90 C, and the B.0-ll.90C classes. 

Density values were high, 0.7 and 151m2 in the two classes, respectively, 

whereas biomass values were comparatively lower, 0.007 and 0.2 g/m2, 

respectively. 

Arthropoda density and biomass values are summations of the 

subcomponents of this phylum so a detailed analysis will not be considered 

here since the overall density and biomass of the arthropods is reflected 

in the crustacean abundances which will be given below. 

Pycnogoni da occurred in each of the subareas of the t1i ddl e Atl anti c 

Bight Region but were restricted in each of them to only a relatively few 

temperature classes. In Southern New England pycnogonids occurred in three 

classes, the 12.0-15.9°, the 16.0-19.9°, and the 24.00+C, whereas in New 

York Bight they were found only in the 20.0-23.90 C class, and in Chesapeake 

Bight were found in the three broad-range categories between 16.0+, and 

24.00 +C. Overall density was highest in Southern New England ranging from 

0.2 to 41m2, lowest in New York Bight where only 0.2/m2 was found and 

intermediate in Chesapeake Bight with a range of densities from 0.7 to 

31m2. Pycnogonid biomass was on the whole quite low, in Southern New England 

the range of biomass was from 0.002 to 0.02 g/m2. In New York Bight 

0.004 g/m2 occurred and in Chesapeake Bight the range was from 0.003 to 

0:02 g/m2 . 
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Arachnida were very sparsely distributed, OcculTing only in the New 

York Bight subarea and in only one temperature class, 20.0-23.90C. Density 

was 0.5/m2 and biomass 0.002 g/m2. 

Crustacea I"ere major contributors to the macrofauna in the Niddle 

Atlantic Bight Region, occurring in all temperature range classes in each 

of the subareas and, generally, both density and biomass diminished with 

southerly latitudes so that greatest abundances occurred in Southern New 

England, intermediate ones in Ne\" York Bight and 10\'ler abundances in 

Chesapeake Bight. In Southern New England crustacean densities were highest 

in the mid-range classes and fell off both with narrowing and broadening 

temperature range. The fall-off vias more pronounced in the narrower 

classes than the broader ones where substantial densities occurred. Range 

of density in Southern Nely England was from 111m2 to 2,226/m2 . In the three 

broadest classes (from 12°C to 240+C), density values in Southern Nel'i 

England were in excess of 1,000/rn2, whereas in the narrower classes they 

were below 100/m2. In the New York Bight essentially the same conditions 

prevailed with lowest density (61m2) occurring in the narrowest class, to 

1,023/m2 in the 12.0-15.90C class. In the classes between BOC and 240+C, 

excluding 12.0-15.90C, density values were between 300 and 600/m2. 

Crustacean density in Chesapeake Bight ranged from 21m2 in the narrowest 

class to 631/m2 in the B.0-ll.90C class. Crustacean biomass behaved 

similarly to density in that largest amounts occurred in Southern New England, 

intermediate in New York Bight, and lowest in Chesapeake Bight. Biomass 

ranged from O.OB g/m2 in 0-3.90C to 65 g/m2 in 16.0-19.90C in Southern New 

England, with somel"hat smaller biornasses (l0-111m2) occurring in the two 

bro.adest cl asses dimi ni shi ng sharply as temperature range narrowed. In New 
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York Bi'ght essentially the same conditions prevailed with a general tendency 

of increasing biomass l'lith broadening temperature range. Smallest biomass 

occurred in the 0-3.90C class with O.Og g/m2, and largest, 21 g/m2, in the 

20.0-23.90C class. The 24.00+C class biomass dropped, significantly, to 

1 g/m2. In the remaining classes biomass varied from 1 to 7 g/m2. 

Crustacean biomass in Chesapeake Bight was moderately small ranging from 

0.01 g/m2 in the narrowest class to 4 g/m2 in 24.00+C. Values of less than 

I g/m2 occurred in the 4.0-7.90 and the 12.0-15.90 C classes and ranged from 

2 to 3 g/m2 in the other three classes. 

Ostracoda occurred in each of the subareas with their distribution 

within each rather limited. They occurred in only three temperature classes 

in Southern New England, primarily the two broadest categories and the 

mid-point; in New York Bight they were relegated to one temperature class, 

20.0-23.90 C; and the two broadest classes of Chesapeake Bight contained 

ostracods. As with other groups greatest densities and biomass occurred 

in Southern New England and tapered off in each of the succeeding subareas. 

In all cases the values of biomass and density were relatively low, 

especially in Chesapeake Bight where only traces were found in terms of 

biomass and very lovi values in terms of density. 

Cirripedia although not widely distributed in terms of temperature 

range, contained significant amounts, especially in Southern New England 

and New York Bight, in terms of both density and biomass but were relatively 

unimportant in the Chesapeake Bight. In Southern New England barnacles were 

found in temperature ranges from 12.0-24. OO+C but were re 1 ega ted to two 

classes in New York Bight, 12.0-15.90 C and the 20.0-23.90 C; in Chesapeake 

Bight they only occurred in the 20.0-23.90 C class where both density and 
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biomass were low. Highest individual density of barnacles (251/m2) occurred 

in New York Bight in the 20.0-23.9° class. In the 12.0-15.90C class, 

however, the density values were quite low 0.07/nl. In Southern New England 

densities ranged from 0.4 to 116/m2 in the 12.0-15.90C and the 16.0-19.90C 

classes, respectively. Lower values occurred in the two broadest classes 

where the density ranged between 2 and 71m2. Southern Nel'l England contained 

the single largest biomass of barnacles, 43 g/m2 in the 16.0-19.90C class. 

In the remaining three classes less than 1 g/m2 occurred. In New York Bight 

14 g/m2 of barnacles occurred in 20.0-23.90C and only trace amounts were 

found in 12.0-15.90C. 

Copepoda did not contribute greatly to the total macrofauna of the 

Middle Atlantic Bight Region and l'iere sparsely distributed in hiO of the 

subareas, occurring only in Southern New England and New York Bight. In 

Southern New Engl and they occurred in the narrowest temperature range cl ass, 

and in the 12.0-15.90C class in low densities and small biomasses. In 

New York Bight they I'lere relegated to one class, 8.0-11.90C, and occurred 

in 101'1 abundance. 

Nebaliacea were present only in New York Bight and Chesapeake Bight 

in 101'1 abundances. In New York Bi ght they occurred on 1 yin the 0-3. gOC 

class l'iith density of 0.06/m2 and trace amounts of biomass. In Chesapeake 

Bight they occurred in two classes, 16.0-19.90C and 20.0-23.90C, where 

densities of 0.25 and 0.03/m2 and biomasses of 0.001 and <0.001 g/m2 were 

found. 

Cumacea occurred in all temperature class~s in both Southern New 

England and Chesapeake Bight subareas but were absent from the 24.00+C 

class in Nel'i York Bight. Density values in each of the three subareas 

were moderate to moderately high, whereas biomass values were moderate to 
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moderately low. On the whole, cumaceans tended to favor the middle ranges 

over the narrower and broader ranges and in Southern New England the 

average density ranged from 11m2 to 841m2. Densities in Nel1 York Bight 

were lower than they were in Southern New England ranging from 0.9 to 251m2. 

In Cheaspeake Bight density ranged from 0.1/m2 to 291m2. As previously 

stated the biomass of cumaceans was moderate to moderately low, being 

greatest in Southern New England and tapering off to the south. Average 

biomass in Southern New England ranged from 0.01 g/m2 to 3 g/m2. In New 

York Bight smallest biomass was 0.01 g/m2 and the largest biomass was 

0.1 g/m2• In Chesapeake Bight, which contained the lowest biomass of 

cumaceans, the range was between 0.001 g/m2 and 0.2 g/m2. 

Tanaidacea were restricted to the narrowest range class in each of 

the three subareas of the Middle Atlantic Bight Region. Greatest abundance 

occurred in Southern New England with the next greatest occurring in 

Chesapeake Bight and lowest overall abundance in New York Bight. Densities 

(maximum 0.46/m2 ) and biomass (maximum 0.004 g/m2) 11ere low in all subareas. 

IS9Poda occurred in all of the temperature range classes throughout 

the Middle Atlantic Bight Region with greatest abundance in Southern New 

England, next highest in Chesapeake Bight, and lowest in New York Bight. 

Densities of isopods in Southern New England ranged from 0.7/m2 to 351m2. 

Values of density on either side of the mid-temperature range diminished 

significantly, more so in the narrower ranges than in the broader ones. In 

New York Bight the range of density values was from 0.5/m2 to 261m2. Decrease 

in density also occurred as temperature range narrowed. In Chesapeake Bight 

the same trends prevailed. Lowest density was 0.2/m2 and the highest was 
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291m2. As temperature range narro'o'Ied density values decreased. As opposed 

to density, largest overall biomass values occurred in Chesapeake Bight, 

were second largest in Southern New England, and smallest in New York Bight. 

Largest recorded biomass occurred in the 16.0-19.90 C class in Chesapeake 

Bight where 1 g/m2 of organisms was found. Smallest biomass in this subarea 

occurred in the 0-3.90 C class where only 0.002 g/m2 was found. In the 

New York Bi ght small es t biomass (0.02 g/m2) occurred in 0-3.90 C and 

° 4.0-7.9 C. Largest biomass in this subarea (0.8 g/m2) occurred in the 

16.0-19.90 C class. In Southern New England smallest biomass occurred, as 

in the others, in the 0-3.90 C class where 0.02 g/m2 of isopods was recorded. 

The largest biomass of isopods in Southern New England occurred in 

16.0-19.90 C, where 0.7 g/m2 was found. 

Amphipoda were ubiquitous with regard to temperature range in each 

of the subareas of the Middle Atlantic Bight Region. Further, especially 

in terms of dens ity, amphi pods were the s i ngl e most numerous group among 

the crustaceans. Highest densities occurred in Southern New England followed 

by New York Bight and Chesapeake Bight. Density values in Southern New 

England ranged from 81m2 in the narrowest temperature class, to 1,987/m2 

in the 16.0-19.90 C class. In this subarea the broader classes contained 

considerably higher densities of amphipods than did the narrower ones. 

Densities in the New York Bight ranged from 51m2 in 0-3.90 C to 974/m2 in 

the 12.0-15.90 C class. Densities in other classes ranged from 20 to 379/m2. 

Density of amphipods in Chesapeake Bight was lowest in 0-3.90 C where 

11m2 was found and highest in 8.0-11.90 C where 589/m2 were found. Although 
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amphipod biomasses were moderately high, they did not contribute as 

significantly to overall faunal abundance as did their densities. In 

Southern New England biomass ranged from 0.04 91m2 in 0-3.90C to 18 g/m2 

in 16.0-19.90C. As with density, in this subarea, larger biomasses 

occurred in the broader range classes. 

from 0.4 g/m2 in the narrowest class to 

Biomass in New York Bight ranged 

591m2 in the 12.0-15.90C class. 

In the remaining classes amphipod biomass in Chesapeake Bight was lower 

than in the other two subareas, ranging from 0.006 g/m2 in the narrowest 

to 3 g/m2 in the 8.0-1I.90C class. Biomasses exceeding 1 g/m2 occurred in 

only two of the other classes, 20.0-23.90C, and 24.00+C. In the remaining 

classes biomasses were less than 1 g/m2. 

~1ysidacea occurrence in each of the subareas within the Middle Atlantic 

Bight Region was relegated to the broader temperature ranges; in Southern 

New Engl and they occurred in only the two broades t ranges. In New York 

Bight they occurred in three temperature classes, 12.0-15.90C, 16.0-19.90C, 

and 20.0-23.90C, and in Chesapeake Bight, again as in Southern New England, 

in the two broadest classes; in addition, in New York Bight, they also 

occurred in the narrowes t cl ass. Mys i d dens ity in Southern New Engl and 

was moderately high, I to 51m2. In New York Bight mysid density ranged 

from 0.06/m2 in the narrowest class, and in the remaining three classes 

averaged from 0.l/m2 in the two narrower ones to 31m2 in the broadest. 

In Chesapeake Bight mysid density in the two broadest classes I"as 5 and 

61m2 . Biomass of mysids was moderately low in.all subareas, and in Southern 

New England, in the two classes in which they occurred, was 0.01 and 0.1 

g/m2. In New York Bight smallest biomass occurred in the narrowest class 

where only trace amounts were found and in the remaining three classes 
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ranged from 0.001 to 0.02 g/m2. In Chesapeake Bight moderately small 

biomasses occurred in the tvlO broadest classes, 0.02 g/m2 in each. 

Decapoda with respect to temperature range were ubiquitous only in 

the New York Bight subarea; in both Southern New England and Chesapeake 

Bight they were absent in one class in each. Average densities w~re 

moderately high in all subareas; overall densities were highest in Southern 

New England, next highest in New York Bight and lowest in Chesapeake Bight. 

Decapod density in Southern New England ranged from 0.2/m2 to 331m2. In 

the New York Bight subarea lowest density was 0.06/m2, and highest 181m2. 

Chesapeake Bight density ranged from 0.4/m2 to 71m2. \vith regard to 

biomass the New York Bight subarea just edged out Southern New England 

containing the largest overall biomass of any of the subareas. In Southern 

New England biomass ranged from 0.004 g/m2 to 4 g/m2. In New York Bight 

the situation was better, but only slightly so. Smallest biomass, 0.03 

g/m2, occurred in the narrowest class and largest biomass, 4 g/m2, occurred 

in the 20.0-23.90C class. In Chesapeake Bight smallest biomass occurred 

in the 12.0-15.90C class with 0.01 g/m2 and largest biomass, in 24.00+C, 

was 2.1 g/m2. 

Bryozoa were present in five temperature classes in both Southern 

New England and New York Bight. The classes in which they occurred were 

between 8.0 and 24.00+C, being absent from the two narrowest classes, and 

in Chesapeake Bight were present in three of the classes between 12.0 and 

23.90 C. Densities decreased with decreasing southerly latitudes. Densities 

in Southern New England tended to increase with broadening temperature 

range except in the two narrow classes where lowest densities occurred, 
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0.2/m2; highest density was 981m2. In New York Bight lo,/est density 

(0.l/m 2 ) occurred at the mid-point, 16.0-19.90 C, of the five classes 

in wh i ch bryozoans were found. Va 1 ues increased di sproporti ona te lyon 

either side of this class. Density values in Chesapeake Bight increased 

with broadeni ng temperature range in the three cl asses in whi ch they 

occurred. Densities were 81m2 in both the 12.0-15.90 C and 16.0-19.90 C 

classes and 111m2 in the 20.0-23.90 C class. Biomass of bryozoans in the 

three subareas of the Middle Atlantic Bight Region was moderately small 

and in only one of the subareas, Southern New England, did biomass values 

exceed 1 g/m2. Biomass ranged from 0.004 g/m2 to 3 g/m2 in this subarea. 

Biomasses in the New York Bight subarea ranged from 0.001 g/m2 to 0.3 g/m2. 

In the three classes in Chesapeake Bight in which bryozoans occurred their 

biomasses ranged from 0.02 to 0.3 g/m2. 

Brachiopoda occurred in only one temperature class (16.0-19.90 C) 

in Chesapeake Bight and were absent in each of the other two subareas. 

Both density and biomass of brachiopods were low, with 0.1/m2 weighing 

2 0.001 glm . 

Echinodermata as a group were significant contributors to the overall 

macrofauna of the Middle Atlantic Bight Region and were ubiquitous with 

regard to temperature range in each of the subareas. As a group, 

echinoderms were most plentiful in terms of density in Southern New England 

and diminished in importance as one proceeded south so that lower values 

were encountered in New York Bight and still lower ones in Chesapeake 

Bight. However, larger biomasses occurred in New York Bight than in either 

of the two adjacent subareas I'lith Southern New England biomass values being 

second and Chesapeake Bight third. The detailed analysis of the subcomponents 

of the echinoderms follows. 
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Hoiothuroidea were ubiquitous with regard to temperature range in 

Southern New England but not so in the other two subareas. In New York 

Bight they occurred in five of the seven temperature classes being absent 

in the 4.0-7.90C and the 24.00+C classes; in Chesapeake Bight they occurred 

in six of the seven, being absent in the 8.0-I1.90 C class. Density values 

were highest in Southern New England, intermediate in Chesapeake Bight and 

lowest in New York Bight. In Southern New England density ranged from 

0.2/m2 to 121m2. In New York Bight densities ranged from 0.06/m2 to 21m2. 

In Chesapeake Bight densities ranged from 0.06/m2 to 101m2. The biomass of 

holothurians paralleled the distribution of density values in that largest 

biomasses occurred in Southern New England, then in Chesapeake Bight, and 

were smallest in New York Bight. Biomasses ranging from 0.03 g/m2 to 38 g/m2 

occurred in Sou thern New Eng 1 and. In Nel"l York B i gh t there was on 1 y one 

class which contained greater than 1 g/m2 biomass, that was 0-3.90 C where 

2 g/m2 occurred. The range of values in the remaining temperature classes 

increased with narrowing temperature range going from a low of 0.1 g/m2 to 

a high of 0.6 g/m2. Biomass of holothurians in Chesapeake Bight was largest 

in the I2.0-I5.90C class with 23 g/m2, and lowest in the 24.00+C class with 

a biomass of 0.05 g/m2. 

Echinoidea occurred in nearly all temperature range classes in each 

of the subareas, being absent only from the 24.00+C class in Southern New 

England, the 0-3.90C class in New York Bight, and the 0-3.90C and 4.0-7.90C 

classes in Chesapeake Bight. Overall densities were highest in New York. 

Bight, intermediate in Chesapeake Bight, and lowest in Southern New England. 

Highest density occurring in New York Bight was 108/m2 in the 20.0-23.90C 

class. Next highest density in this class occurred in Chesapeake Bight 
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with 431m2, whereas Southern New England density for this class was only 

71m2. The next highest density of echinoids occurred in the 16.0-19.90 C 

class in New York Bight where 361m2 were recorded; in Chesapeake Bight in 

the same class, 101m2 were found, whereas 271m2 were recorded in Southern 

New England. Lowest overall' value occurred in the 0-3.90C class in 

Southern New England where O.2/m2 was found. Biomasses of echinoids 

shifted somewhat in that, again as ~Iith density, greatest amounts occurred 

in New York Bight, but the second greatest amounts occurred in Southern 

New England, and smallest in Chesapeake Bight. Largest biomass occurred in 

the 16.0-19.90C class in New York Bight where 70 g/m2 were found. 

Comparatively, 21 and 16 g/m2 occurred in the same class in Chesapeake Bight 

and Southem New England, respectively. The second largest biomass occurred 

in the 8.0-11.90C class in Southern New England where 27 g/m2 of organisms 

occurred. In the same class in New York Bight biomass was 7 g/m2 but in 

Chesapeake Bight it had diminished to 0.1 g/m2. 

Ophiuroidea were found in all temperature range classes in both 

Southern New England and Chesapeake Bight but in only five classes in New 

York Bight, being absent from 16.0-19.g0e and 24.00+C there. Highest 

densities by a substantial margin occurred in Southern New England where 

349 and 165/m2 were found in the S.0-11.g0e and 12.00-15.90C classes, 

respectively. In the comparable classes in Chesapeake Bight the values 

were 3 and 901m2 and in New York Bight were 76 and O.4/m2 , respectively. 

High density also occurred in the 4.0-7.90C class in Southern New England 

where 851m2 were recorded. The distribution of brittle star biomass was 

similar to that of density in that largest biomasses occurred in Southern 
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New England, second largest in New York Bight, and smallest amounts in 

Chesapeake Bight. Largest biomass occurred in the B.O-ll.90C class in 

Southern New England where 25 91m2 were found and 17 g/m2 were found in 

the 4.0-7.90C class in the same subarea. In the comparable classes in 

New York Bight the values were 3 and 2 g/m2 , respectively, while in 

Chesapeake Bight the values were 0.04 and 0.2 g/m2. 

Asteroidea were present in all temperature ranges in Southern New 

England which also contained the highest densities of sea stars; whereas, 

in New York Bight they were present in five of the seven classes, being 

absent from the 16.0-19.90C and the 24.00+C classes; in Chesapeake Bight 

they were present in six classes being absent from the 4.0-7.90C class. 

Highest densities occurred in the mid-temperature classes in Southern New 

England where 3.9/m2 occurred in 16.0-19.90 C and 3.1/m2 occurred in 

S.0-11.90C and 12.0-15.90 C. The remaining classes contained fewer than 

11m2. Second highest density \Ias in New York Bight, occurring in 8.0-11.90C 

where 3.5/m2 were found and in the 4.0-7.90C and 20.0-23.90 C classes, where 

1.6 and 11m2 occurred, respectively. Fewer than 11m2 occurred in the other 

classes. Chesapeake Bight contained the lowest overall density of sea 

stars and in no temperatul'e class did the density exceed .5/m2. Sea star 

.biomass was largest in the New York Bight subarea, followed by Southern 

New England and Chesapeake Bight. Largest biomass, 15 g/m2, occurred in 

the S.0-11.90C class in New York Bight. Next largest biomass, 7 g/m2, 

occurred in Southern New England 12.0-15.90 C. In Southern New England 

only one other temperature range class, S.0-11.90C, contained a moderately 

large biomass, 2.2 g/m2. All other classes in this subarea had biomasses 

smaller than 1 g/m2. In New York Bight three classes contained biomass in 
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excess 6f 1 g/m2, these were 4.0-7.90C, 12.0-15.90C, and 20.0-23.90C 

where I, 33, and 6 g/m2 occurred, respectively; 0.07 g/m2 occurred in the 

0-3.90 C class in this subarea. Chesapeake Bight biomasses were quite 

small. Largest in this subarea was 0.6 g/m2 in 16.0-19.90C and 0.4 g/m2 

in the 12.0-15.90C class. In the remaining temperature classes the biomass 

ranged from trace amounts to 0.008 g/m2 . 

Hemichordata were sparsely distributed throughout the Middle Atlantic 

Bight Region. They occurred in only three temperature classes in Southern 

New England, with moderately low densities and biomass. Densities ranged 

from 0.1 to 0.8/m2 and biomass ranged from 0.001 to 0.15 g/m2. In New York 

Bight subarea hemichordates were found in only one temperature class, 

20.0-23.90C, where 0.25/m2 weighing 0.02 g/m2 were found. In Chesapeake 

Bight hemichordates \vere found in only the 20.0-23.90C class with a density 

of 0.2/m2 weighing 0.08 g/m2. 

Ascidiacea occurred in all temperature ranges in Southern New England 

and in nearly all ranges in NeVI York Bight, being absent only in the 

broadest, 24.00+C; they vlere present in five classes in Chesapeake Bight, 

being absent from the 4.0-7.90C and 8.0-II.90C classes. Greatest densities 

and biomass occurred in Southern New England with next greatest in 

Chesapeake Bight and lowest in New York Bight. Average densities in 

Southern New England ranged from 21m2 in 0-3.90C to I05/m2 in 20.0-23.90C. 

On the whole, in this subarea density increased with broadening temperature 

range to the 20.0-23.9
0

C class and then dropped to 361m2 in the 24.00+C 

cl ass. In Chesapeake Bi ght dens ity ranged from O. 651m2 to 211m2. In New 



-370-

York Bight densities ranged from 0.l/m2 to 161m2. No definite trend 

was discernible with regard to temperature range in New York [light. 

Ascidian biomass in Southern New England ranged from 0.1 91m2 in both 

the 0-3.90C and 4.0-7.90C classes to 23 g/m2 in both the 20.0-23.90 C 

and 24.00+C classes. In thi's subarea an increase in biomass with 

broadening temperature range was apparent. In Chesapeake Bight the same 

occurred, biomass increased with broadening temperature range with lowest 

biomass occurring in the narrowest range class, 0.07 g/m2, to 15 g/m2 in 

the broadest class. Ascidian biomass in New York Bight ranged from 

0.02 g/m2 to 1 g/m2. 
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Dor" I NANT F AUN!IL COHPON [NTS 

The purpose of this section is to identify and describe the taxonomic 

groups that constitute tho principal faunal components at each sampling site 

station, By combining sites having the same dominant groups, patterns of 

distribution become more distinct and these patterns facilitate our 

understanding of the faunal composition and its distribution. Again, it has 

been necessary to express the results in terms of both density and biomass, 

because of the mal'ked differences reveal ed by each parameter. 

In terms of numbers of individuals six taxonomic gr-oups were dominant: 

Bivalvia, Annelida, Echinoidea, Ophiuroidea, Crustacea, and the Bathyal Group. 

All of these, except the Bathyal Group, are composed of a single taxonomic 

component; the Bathyal Group is an assemblage of several taxonomic groups 

including such diverse forms as Pogonophora, Anthozoa, Sipunculida, Echiura, 

and Holothuroidea. In terms of biomass the dominant components were: 

Holothuroidea, Bivalvia, Annelida, Echinoidea, Ophiuroidea, and the Bathyal 

Group. 

In the separate sections below we discuss the dominant faunal components 

in the fo 11 owi n9 four geographi c- bathymetri c zones: (1) bays and sounds, 

(2) continental shelf, (3) continental slope, and (4) continental rise. 



-372-

IlAYS /lND SOUNDS ----

Dominant faunal components in the bays and sounds were characterized 

by their diversity. Sites relatively close to one another, even adjacent 

stati ons, often supported faunas ~Ii th totally different domi nant forms. 

In terms of numbers of individuals, members of three faunal groups 

commonly constituted the principal component, they were: Crustacea, Annelida, 

and Bivalvia (fig. 123). In the Southern New England subarea Crustacea was 

the group most widely distributed. In New York Bight and Chesapeake Bight 

the dominant components were more equally divided among all three groups: 

Crustacea, Annelida, and Bivalvia. 

In terms of biomass only two taxonomic groups were important as 

dominant components, they were: Annelida and Bivalvia (fig. 124). In all 

geographic areas these two groups were more or less equally distributed in 

the bays and sounds. 

CONTINENTAL SHELF 

Six groups were important as dominant taxa on the continental shelf: 

Bivalvia, Annelida, Echinoidea, Ophiuroidea, and Holothuroidea. There were 

marked differences in the geographic location and areal distribution between 

number of individuals and biomass of the dominant taxon on the continental 

shelf . 

In number of i ndivi dua 1 s, domi nant taxa (fi g. 123) were Bi va 1 vi a, 

Annelida, Echinoidea, Ophiuroidea, and Crustacea. Crustacea was by far the 

most important group with regard to areal coverage. This group was particularly 
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prominent in Southern New England and New York Bight. Even in Chesapeake 

Bight, Crustacea was the most widespread group but was not overwhelmingly 

important as it was in the two northern subareas. Annelida was dominant 

in moderate-size areas throughout the Middle Atlantic Bight Region. Bivalvia 

and Echinoidea were dominant mainly in New York Bight and Chesapeake Bight. 

Ophiuroidea was the principal component only in the outer-shelf area in 

Southern New England and northern New York Bight. 

In biomass (fig. 124) the distributional pattern of dominants \'laS 

strikingly different from that described above for number of individuals. 

In the Southern New England subarea Annelida and Bivalvia were the groups 

having the greatest geographic coverage. Holothuroidea and Ophiuroidea were 

important in moderately small areas of the mid- and outer-shelf regions. In 

Ne\~ York Bight, Bivalvia was the major group and Echinoidea was moderately 

important in the southern portion. Ophiuroidea dominated only in a small 

area along the outer shelf in Southern Nevi England and the northern part of 

New York Bight. In Chesapeake Bight, Echinoidea was the most widely 

distributed group, and Bivalvia and Annelida were the dominant forms in 

moderate-size areas. 

CONTINENTAL SLOPE 

Dominant taxa on the continental slope were limited primarily to 

Bivalvia, Annelida, and the Bathyal Group. 

In number of individuals, the fauna on the continental slope in 

Southern New England and New York Bight was dominated by Bivalvia and 

Annelida, in about equal portions of the areas (fig. 123). Farther 

soutb in Chesapeake Bight, the Bathyal Group was dominant in the deeper part 
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of the slope. The Bathyal Group together with Bivalvia and Annelida 

constituted the major components in this subarea. 

In terms of biomass the dominant taxa were Annelida, particularly 

along the upper slope, and the Bathyal Group, which was especially 

widespread on the lower slope (fig. 124). 

CONTINENTAL RISE 

Dominant taxa on the continental rise were limited to three major 

groups: Bivalvia, Annelida, and the Bathyal Group. 

In terms of number of individuals, only two groups tonstituted the 

principal components: Bivalvia and the Bathyal Group. Bivalvia were 

dominant in a moderately large area in the shallower parts of the continental 

rise (f-ig. 123), and the Bathyal Group was dominant in a large area including 

the deeper parts of the rise. 

In biomass, also, only two groups were dominant: Annelida and the 

Bathyal Group (fig. 124). Annelida contributed the principal biomass 

component in a relatively small and narrow geographic area in the shallower 

parts of the continental rise. The Bathyal Group, on the other hand, was 

dominant over a large geographic area including all the deepwater portions 

of the rise. 
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Appendix Table A-l.--Number of samples within each depth range class 

in each subarea and for the entire Middle Atlantic 

Bight Region. 

Subarea 
Depth Entire 

range Southern New York Chesapeake region 
New England Bight Bight 

m No. No. No. No. 

o - 24 35 46 84 165 

25 - 49 27 48 48 123 

50 - 99 56 47 15 118 
(~ 

100 - 199 19 9 6 34 

200 - 499 14 8 6 28 

500 - 999 8 7 10 25 

1,000 - 1,999 11 10 13 24 

2,000 - 3,080 16 12 8 36 

Total 186 187 190 563 
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Appendix Table A-2.--Number of samples for each bottom sediment type in 

each subarea and for the entire Middle Atlantic 

Bight Region. 

Subarea 
Bottom Enti re 

sediments Southern NeVI York Chesapeake region 
New England Bight Bight 

No. No. No. No. 

Gravel 3 0 0 3 

Sand-gravel 11 5 2 18 

Shell 1 0 3 4 

Sand-shell 1 16 27 44 

Sand 83 118 84 285 

Si lty sand 52 18 24 94 

Silt 25 16 28 69 

Clay 10 14 22 46 

Total 186 187 190 563 
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Appendix Table A-3.--Number of samples for each class of sediment organic 

carbon in each subarea and for the entire Middle 

Atlantic Bight Region. 

Subarea 
Organic Entire 

carbon Southern New York Chesapeake region 
New England Bight Bi ght 

if No. No. No. No. 

0.01 - 0.4 93 139 117 349 

0.5 - 0.9 ·55 29 26 110 

1.0 - 1.4 14 9 17 40 

1. 5 - 1.9 4 6 15 25 

2.0 - 2.9 1 4 4 9 

3.0 - 4.9 0 0 9 9 

5.0 - 7.2 0 0 1 1 

No data 19 0 1 20 

Total 186 187 190 563 
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I 
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Appendix Table A-4.--Number of samples within each water temperature range 

class in each subarea and for the entire Middle 

Atlantic Bight Region. 

Suba rea 
Temperature Enti re 

range Southern New York Chesapeake region 
NevI Engl and Bight Bi ght 

°c No. No. No. No. 

o - 3.9 46 36 28 110 

4.0 7.9 7 5 5 17 

.8.0 - 11.9 12 16 5 33 

12.0 - 15.9 52 42 8 102 

16.0 - 19.9 31 32 16 79 

20.0 - 23.9 28 52 74 154 

24.0 + 10 4 54 68 

Total 186 187 190 563 


