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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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Figure 114.--Distribution of the l'an0e in botto!ll-water tempera-
ture for' the Hiddle /\tltl[ltic Gight Reqion. Lines 
del imit areas of comparable temperature range; 
they are not isotherms. 
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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 
bottom-water temperature. Values represent all taxo­
nomic groups combined for each subarea and for the 
entire Middle Atlantic Bight Region. 
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Figure 116.--Relation between biomass and range of bottom-water 
temperature. Values represent all taxonomic 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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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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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 



I 

, 
~-

:2' 
0 .-.-
0 
tIl 

"-
0 

0:: 
w .-
w 
:2' 

w 
0:: 
« 
:J 
0 
<J) 

0:: 
w 
a. 

r· <J) , 
z 
w 
:2' 

U 
w 
a. 
<J) 

"-
0 

0:: 
w 
ro 
::;; 
:J 
Z 

( 

-333-

NEBAUACEA 
0.5 0.06 0.00030 

0.05 O.OOO2~ 

0.4 

0.04 0.00020 

0.3 
0.003 • 

0.03 0,000!5 

0.2 

./: 
0.002 

0.02 • 0.00010 

0.1 • 0.001 0.01 0.00005 

0 0 0 0 

CUMACEA 
CIRRIPEDIA .. 

i 
35 v· 0.20 

80 I- - 16 
30 

0./5 

60 I- - 12 25 

J 20 
0.10 

40 l- i - B 15 

10 0.05 
201- \ - 4 

0 

0.14 

0.12 

0.10 

0.08 

0.06 

0.04 

0.02 

0 

5 • 
I , ,j ~ , ~. 0 0 0 

TANAIDACEA COPEPODA 0.30 I- 0.0030 • .. 

.'> 
0,0008 

0.25 - - 0.0025 .. 
0.0006 0.20 - - 0.0020 

0.15 
0.0004 

0.10 -

.. 0.0002 
0.05 -

0 
, , , , 

0 

0 4 8 12 16 20 24 28 0 4 8 12 16 20 24 28 

ANNUAL RANGE IN BOTTOM WATER TEMPERATURE IN DEGREES CELSIUS 

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. 
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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. 



c 

c 

-348-

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. 



-353-

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 
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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. 


