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An Atlas of the Distribution and Abundance of Dominant 
Benthic Invertebrates in the New York Bight Apex with 

Reviews of Their Life Histories 

JANICE V. CARACCIOLO and FRANK W. STEIMLE, Jr. ' 

ABSTRACT 

Distribu tion, abu ndance. and life histor) summaries are given for S8 important species of benthic inverte­
brates collected in the Ne\\ York Bight apex during five sampling cruises in 1973 and 1974. These species 
showed affi nities to major community t) pes that ha, e been previousl) identified in the Middle Atlantic Bight 
and some sho\\ed ,arying degrees of tolerance of areas in t he ape\ \I here the dumping of Ne\\ York Harbor 
d redge spoi ls and Ne\\ York metropolitan area sewage sludge occur,. Capitella capitata, a ,pecies often associ­
ated \\ it h po llu tion stress. dominated the se\\age sludge dump site. 

INTRODUCTION 

The New York Bight apex (Fig. I), the area of continental shelf 
waters bounded on the north by Long Island and by New Jersey on 
the west, is one of the most intensely used areas of coastal marine 
waters in the world. It is impinged upon by a major population cen­
ter, the New York-New Jersey metropolitan area, which uses the 
apex for recreation , for harvesting fish and (formerly) shellfish . 
and as a repository for waste products. The apex is also a thorough­
fare for shipping to and from one of the busiest ports in the world, 
New York Harbor. These diverse uses or interests often conflict, 
and regulation. for the greatest public good, is a complex and diffi­
cult problem. Essential to the regulation of these conflicting inter­
ests are good assessments of the impacts each of the uses has upon 
the others. 

The dumping of sewage sludge, dredging spoils, and inuustrial 
waste products into the apex and the flow of contaminants from the 
Hudson and Raritan E,tuaries have affected the environment of the 
apex, degrading it for some purposes. e.g., recreation and shellfish 
harvesting. Surveys of the distribution and abundance of selected 
or indicator organism~ or communities have often been used as an 
aid in determining the degree to which an environment has been 
degraded . Benthic invertebrates are particularly useful for this pur­
pose because of their relative immobility, wide range of life histo­
ries, sensitivities to environmental change, and important role in 
marine food webs. 

Man's impact on the New York Bight ecosystem has been noted 
for almost 100 yr, but surveys of the degree of impact were initiated 
on ly within the last two decades. Most studies concerned with ben­
thic populations within the Bight and contiguous waters were also 
conducted from the mid-1950's to the present , afterfour decades of 
ocean disposal of sludges and spoi ls in the apex and over a century 
of industrial discharges into estuaries had already had an impact on 
the marine benthos inhabiting these waters. During 1957- 60, Dean 
and Haskin (1964) and during 1973, McGrath (1974) studied the 
benthos of Raritan Bay, which borders the apex; in 1966, Steimle 
and Stone (1973) studied the inshore benthic macrofauna off south­
west Long Island, primarily north of the lat. 40 0 30'N line within 
the Bight apex. The Midd le Atl antic Bight study of Wigley and 

'Northeast Fisheries Center Sandy Hook Laboratory, National Marine Fisheries 
Sen ice , NOAA . Highlands. NJ 07732. 

Theroux (1981) from August 1957 through August 1965 dealt with 
the New York Bight apex fauna only in major taxonomic groups. 
The first comprehensive studies of the benthic macrofauna of the 
New York Bight apex itse lf were made by personnel of the Sand) 
Hook Laboratory, National Marine Fisheries Service (NMFS). 
These studies. begun in 1968, have resulted in several publishcd 
papers and reports (Pearce 1971. 1972. 1974a. b, 1975: National 
Marine Fisheries Service 1972~: National Oceanic and Atmo­
spheric Administration 1976: Pearce, Caracciolo, Halsey, and Rog­
ers 1976). Numerous benthic data reports have also been published 
by the NOAA-MESA Program (Pearce, Caracciolo. Frame. Rog­
ers, Hal sey, and Thomas 1976: Pearce, Thomas , Caracciolo, Hal ­
sey, and Rogers 1976a, b ; Pearce, Caracciolo, Halsey, and Rogers 
1977a. b: Pearce, Rogers, Caracciolo, and Halsey 1977: Pearce et 
a!. 1978; Caracciolo et a!. 1978). This atlas uses part of this exten­
sive data set, collected during the MESA studies of 1973 and 1974, 
to present distribution and abundance patterns for the more impor­
tant or dominant benthic macroinvertebrates in the Nc\\, York Bight 
apex. The atlas describes and reviews the environment in whIch the 

species occur and presents a summary of aspects of their life histo­
ries. Through this approach, we hope to qualify the observed distn­
butions and to gain insight into distinguishing natural and man- or 
pollution-induced population abundances and distributions. This 
report also forms a part of the baseline which is being established 
by the long-term ocean monitoring program , Ocean Pulse (Pearce 
1977),3 of the Northeast Fisheries Center, NMFS. 

METHODS 

Information on distribution patterns of species. sediment types. 
organic material , and heavy metals used in this paper was derived 
from approximately 500 benthic grab samples collected from a grid 
of 66 stations established in the New York Bight apex. Thee sta­
tions are bounded by lat. 40°16' and 40 0 34'N and long . 73°36' 

2National Marine Fishertes Service. 1972. The effects of waste disposal In the 
New York Bight. Final Report , Section 2: Benthic studies. A report submitted to the 
coastal Engineering Research Center. U.S. Army Corps of Engineers. Little Falls 
Road, Wash., D.C., 63 p. 

3Pearce. J. 1977. A report on a new environmental assessment and monitoring 
program , Ocean Pulse . Int. Counc. Explor. Sea Pap. mI977/ E:65, Fish Improve­
ment Comm., 12 p. 
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Figure I.-:\c" Yorl\ Bight ape, (enlarged) and surrounding area. 
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1962). 

Upon completion of a total of approximately 500 samples. a 
computer program was written to extract the "key" or "important" 

species found in the Bight apex. A species was defined as important 

if it was abundant. II idel) distJibuted. a "nown forage species for 
finfish (based on studies discussed later). a fishery resource spe­

cies. or if it possessed charactelistics or behavioral traits \\ hich 

ma"e it useful as an "indicator" species. e.g .. CapiTelhl c17/Jita{(l. 

This selection) ielded a total of 58 species. 
The next ~tep in our analysis was to combine and a\ erage distri ­

bution and abundance data from summer cru ises (August 1973. 

October 1973. and August-September 1974) and from winter 
cruises (Januar) 1974 and Mareh-Aplil 1974) for each of the 58 

Important species. This) ielded a\'erage numbers of indi\iduals of 

each species at each station sampled, These numbers wcre mulli­
plied by 10 to gl\C 11umber, per square meter. plotled. and C011-

lOureu 011 standaru ,tation maps. In most case". summer anti \\ 1I1ter 
'pecles dl ... tributiom were Similar. so sea,onal uata \1 ere combined 

l11to one lllerall map for each speelcs. II hlch will be presented In 
the Life Hi,tories. 
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mc)'t In thc 0.e\\ )pr" Bight apc . 



Figure 2.-Ne" \ork Bight apex study area "ith station positions, 
and dredging spoils (DS) and sewage sludge (SS) dump sites indi­

cated. 

Sediments 

Two 3.4 cm (inside diameter) sed iment cores were removed from 
each grab sample. one for standard geological analyses (percentage 
oxidizable organics and grain s ize distribution) and the other for 
heavy metals analyses. These co res were frozen before being ana­
lyzed. 

The percentage of oxidizable organic material in the sediments 
was calculated by the hydrogen peroxide digestion method , and 
grain size distribution was determined by processing each sediment 
sample in a Rapid Sediment Analyzer (Cok)." Grain size, expressed 
in the Wentworth scale (Wentworth 1922 after Udden 1898 as seen 
in Shepard 1963) is given in r/> (phi) units , where r/>=-log2d, and 
cI = particle diameter in millimeters. Sediment heavy metals analy­
ses for chromium, copper, nickel, lead, and zinc were performed 
using an atomic absorption spectrophotometer; details of these 
methods are given in Greig et al. (1976). 

Sediment grain size, organic content, and heavy metals data were 
combined and averaged using procedures similar to those used for 
benthic fauna data. Mean grain size, expressed in r/> units, was con­
verted into sediment types based on the Wentworth scale. The cate­
gories thu s established are as follows: - I to + lr/> = very 

"Anthony Cok, Department of Earth SCIences. Adelphi UnIversity, Garden City, 
NY 11530, pers. co mmun. June 1973 . 
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coa rse-coarse sand; + I to +2r/>=medium sand; +2 to 
+4r/> = fine-very fine sand; +4 to +6r/>=coarse to medIum silt. 
These are mapped in Figure 5. 

Sediment organic content was divided into three categories: 
< 3 % represents low organic areas; 3-5 % represents medium 
organic areas; and >5% represents high organic areas (FIg, 6). 

Average concentrations (ppm) for five heavy metals-chromium, 
copper. nickel. lead. and zinc-are presented in Figures 7-11. 

The data file and benthic samples, upon whIch much of the mfor­
mation presented in this paper is based , are stored at the Northeast 
Fisheries Center. Sandy Hook Laboratory, 

NEW YORK BIGHT APEX STUDY AREA 

Environmental Characteristics 

The oceanography of the New York Bight depends on larger ,cale 
processes of the entire Middle Atlantic Bight. Water depths in the 
Bight apex range from intertidal to approxllllately 62 m in the Hud­
son Shelf Valley, East coast continental shelf waters. in general. 
flow to the south at average speeds between 5 and 10 cmfs. how­
ever. storms can cause movements of 25-30 cm·s. Waters (If the 
inner New York Bight exhIbit estuarine CIrculation t) pical of 
coastal areas where discharge of river water exceeds c\ aporatlon 
Near-surface waters move generally seaward. while ncar-bottom 
waters move generally landward (Beardsley et al. 1976 ), 
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Figure 3.-Average species diversities (H') of benthic invertebrates. 

In the Bight apex, surface salinities during January and February 
increase to the annual maximum of > 34%0' Bottom salinities are 
> 34%0 over most of the apex. Salinities begin to slowly decrease 
in March as river discharges increase. The spring (ApriL May) 
river runoff and penetration of slope water tend to increase vertical 
salinity gradients, however, these gradients vary greatly, even over 
a few days. Summer (June, July, August) surface salinities range 
from about 25-27%0 near the apex mouth to about 30-31 %0 at the 
southeast corner. Bottom salinities range from 27-29%0 along the 
Sandy Hook-Rockaway transect to 30-32%0 at the outer edge of the 
apex. The seasonal minima occur in June. Vertical mixing during 
autumn (September, October) reduces vertical salinity gradients 
and leads to a steady increase in surface salinity, often as large as 
0.8%0 between July and October. Surface and subsurface salinities 
continue to increase through early winter (November, December) 
until the winter maxima are attained in January. 

A large range between summer and winter surface temperatures 
is characteristic of the Bight. River runoff into the apex is low in 
winter when strong vertical mixing unstratifies the water column 
and temperatures drop to their annual minimum, often <2°C in 
mid-January. Bottom temperatures during November through Feb­
ruary tend to be slightly higher than surface temperatures because 
vertical mixing does not keep pace with rapid surface cooling. Win­
ter minima persist into late February or early March. During April, 
surface temperatures warm to "'7°_8°C, with bottom tempera­
tures usuaJly remaining at <4°C except near the coast. A thermo­
cline appears in May and intensifies during June when surface 

Figure S.-l\Jean grain size (q, units) of sediments averaged over five quarterly 
cruises (August J 973-September 1974). 
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Figure 4.-A, erage number. of benthic invertebrates per square meter. 
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Figure 6.-Average percentage of digestible organic materials in sediments. 

temperatures reach I rc at the outer edges of the apex. Bottom 
water temperatures remain relatively unchanged at <6°C in the 
shelf valley. Surface temperatures reach their annual maximum 
value of about 26° C in August and bottom temperatures also show 
a steady rise to """ lO oC in the shelf valley. Surface cooling during 
early autumn begins to break down the summer thermocline. By the 
end of October, surface temperatures have dropped to """ 16° - 18°C 
over much of the apex, while heat loss and vertical overturning 
increase the bottom water temperatures to = 12 °C inside the shel f 
valley. Vertical mixing down to about 30 m is usually complete by 
early or mid-November when water temperatures are 12°-14°C, 
Bottom temperatures attain their annual maximum in this period. 
Vertical mixing continues through December and surface and bot­
tom temperatures decline and approach their winter minima (Bow­
man and Wunderlich 1976; Bowman 1977). 

The dominant bottom feature of the New York Bight is the Hud­
son Shelf Valley, apparently cut by the ancestral Hudson River dur­
ing times of low sea level. The center of the Christiaensen Basin 
(the landward terminus of the Hudson Shelf Valley Channel) is a 
natural collecting area for fine grained sediments. The apex outside 
the Christiaensen Basin is floored primarily by sand ranging from 
silty fine to coarse with small areas of sandy gravel, artifact gravel, 
and mud. In deeper water, in the Hudson ShelfValJey, where wave 
action is less pronounced, silt is the domin~mt sediment (Williams 
and Duane 1974; Freeland et aJ. 1976). Figure 5 shows mean grain 
sIze of sediments in the apex. 

Figure 8.-Average concentrations of copper in !\;e\\ York Bight ape>. sed i­
ments. 

5 

," .... .. 
...... ,,, ..... ' 

.. /" "'---', 
(,,',"" // / \ 

I -------~ 
: /: \' 
'---~ \ , ' 

t//~'\ i /--..... 11 .... ' 
1'/ I {,I, 
\ ~'-)'" '--J / 
~ L .' 1~ '. \ y/ 

; -.~~-" /! .: ... ~" {_' 
\..... 1\\ I ~ 

'; I I \ 
" 1\ 

,'....... r I· 

/ I I I 

~'\ .. ,,',---, .. ' 

\-/------' 40°30· 

,: \ I / " 
r' "\ ,-/ , _---....--; ~ /---.~-
\ / ", 
} J:. " 

.......' / .. ........ ~ ,/ 

i 
/" 

/ 

/',' 

74°00' 

,./ -----
, 

, 

E 
g 
I 

, , 
I 

, , 
I 

73°50' 

0<50 ppm Idry welght l 

050 - 100 ppm 

D>100ppm 

73°40' 

Figure 7 .-Average concentratiom of chromium in '\e\\ York Bight ape, sed i­
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Figure 9.-AHrage concentrations of nickel in 'e\\ 'ork Bight apt' ,cdllncn(" 

Sources of oxygen-consuming organic matter in thc c\.\ Yor" 
Bight have been analyzed by Segar and Berberian (1976). Thc) 
reported that locally produced carbon from ph) toplan"ton 
accounted for most of the oxygen demand In the apex, espcciall) In 
summer. Sewage sludge and river-borne organic matenals were 
generally of equal importance. The major contammanb of the Nc\\ 
York Bight originate from the highly populated e\.\ Yor" metro­
politan area and the Hudson River drainage basin . Sources includc 
offshore barged discharges from sewage treatment plants, indus­
trial outfalls, and storm water runoff and overflows. 

Hatcher and Keister (1976) analyzed orgamc matter In the e\.\ 
York Bight sediments using the ratio of total carbohydrates (TCH) 
to total organic carbon (TOC). TCH:TOC ratios were ==40 in the 
sewage sludge disposal site and 50 or more in the axis of the Hud­
son Shelf Channel. High TCH:TOC values (~30) may be attrib­
uted to sewage-derived organic material in sediment deposit . 

Figure 6 gives a detailed representation of the percentage of total 
digestible organic material in apex sediment based on our data 
from five seasonal cruises. 

Figure H.-Average concentrations of zinc in New York Bight apex sediments. 
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Life Histories and Distributions of 
Dominant Benthic Invertebrates 

Phylum Coelenterata 

Class Anthozoa 

Edwardsia spp. : elegans Verrill, 1869 and sipunculoides Stimp­
son, 1854 

DESCRIPTION : Small, slender, solitary anemones between 75 
and 150 mm in length. They bUITow in the sed iment with their 
taperi ng "foot" and are often encrusted with sand and other foreign 
material. Sixteen to 36 mobile tentacles surround the mouth (Miner 
1950). 

DISTRIBUTION: These two species of EdlVardsia occur from 
the Bay of Fundy to at least Chesapeake Bay (Boesch et al. 1977) . 

HABITAT: Gosner (1971) reported that EdlVardsia elegalls 
occurs between the littoral and 117 m. while Edwardsia sipuncu­
loides is found in deeper water of 87-117 m. In this study, these 
species were found in depths between 23 and 46 m in abundances of 
I 0-60/m'. They were most abundant in high organic fine sands or 
silts (Fig. 12; Table I). 

FEEDING ECOLOGY: Anemones , in general, feed on live or 
dead animal material ranging from plankton and detritus, collected 

73°40' 

, 
1 

Figure 12 .-Distribution and abundance of Edwardsia spp. (E. eiegalls and E. 
sipullcu ioides) in the New York Bight apex. 
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by ciliary currents, to larger organisms, captured by mucous secre­
tions or nematocysts (Barnes 1963 ; Gosner 1971). No specific 
information on Edwardsia spp. was available. 

REPRODUCTION AND GROWTH : No information specific 
to E. elegans or E. sipunculoides was available in this category. 
However, anemones can reproduce both asexually and sexually. 
Asexual reproduction is chiefly by longitudinal fission (budding). 
Sexual reproduction can involve individuals which' are males, 
females, or protandric hermaphrodites. A free-living larval form 
called the planula is produced in sexual reproduction . This larva 
eventually attaches to a substrate and metamorphoses into the adult 
benthic form (Barnes 1963; Gosner 1971). 

The larvae of some species of Edwardsia are parasitic on the sur­
face or in the gastrovascular system of medusae and ctenophores 
(Mnemiopsis sp.), adhering by means of the mouth margin and tak­
ing food particles from their hosts by means of the siphonoglyph 
current (Hyman 1940; Gosner 1971) . 

Ceriantheopsis american us [Cerianthus americallus] (Verrill, 
1866) 

DESCRIPTION : A smooth-bodied, brownish, elongate (up to 
200 mm), bUITowing anemone. It inhabi ts a distinctive heavy 
mucous tube, constructed in part with its own nematocysts. Thc 
inner surfaces of the tubes are purple or lavender. One hundred or 
more tentacles, in each of two circlets, surround the mouth (Miner 
1950; Gosner 1971). 

DISTRIBUTION: Gosner (1971 ) considered Cerialllheopsis 
americallus to be a Virginian species, occurring from Cape Cod to 
Cape Hatteras. However, Pratt (1935) and Miner (1950) gave its 
range as Cape Cod to Florida. 

HABITAT: Gosner (1971) reported occurrence of this species 
from the littoral zone to 21 m. Sanders (1956) reported it to be part 
of the typical soft bottom community in Long Island Sound; the 
species was also common in the sewage sludge disposal area of the 
New York Bight apex (National Marine Fisheries Service footnote 
2). In the present study, C. americanus was collected in depths up 
to about 46 m in all sediment types. However, it was most abun­
dant, occurring in numbers up to 340/m', in high organic fine sands 
to si lt (Fig. 13; Table 1). The Cerianthidae are often found buried in 
the sediment with only the tentacles and oral disc protruding; their 
tubes may confer some protection from stressed environments. 

FEEDING ECOLOGY: C. americanus, like most smaller anem­
ones, is thought to be a suspension feeder, with its mucous secre­
tions and nematocysts aiding in the capture of small planktolllc 
organisms. An extracellular and extracorporeal contact digestion 
has also been demonstrated in species of Ceriantheopsis. This 
digestion occurs when prey come into contact with enzymes pro­
duced in the ectodermal layer of the labial tentacles (Barnes 1963; 
Tiffon 1975) . 

Since C. americanus is able to withdraw rapidly into its mucous 
tube , it avoids being preyed upon by many finfish. However, it has 
been shown by Wobber (1970) that California species of genus 
Cerianthus, closely related to genus Ceriantheopsis, are often the 
prey of a nudibranch , Dendronotus iris. Dendrollotus iris feeds on 
Ceriant/ws spp . tentacles, but because it consumes an average of 
only 2-10 tentacles per anemone, it does minor damage to the 
anemone. 



Table I.-Total number of individuals per square meter averaged over fi ve qua rterly cruises (August 1973-September 1974). 

TaxonomIc group 

Phy lum Coelenterata 

Class Anthozoa 

Ed\l'Qrds/G spp. (E e/egalls and E. "p"llcu/oides) 
Cerial11heopsis americanus 

Phylum Phoronida 

Phorollls archilecla 
Phylum Mollusca 

Class Gastropoda 

Nassarius Irh'illQtllS 

Class BIvalvIa 

Nucu/a proxima 
ASlarle caSlallea 
Arclica is/andica 
Cerasroderma pinnu/arum 

Pilar morrhuQnus 

SplSllia solidissllna 
Tel/ilia agilis 
Ellsis direclus 

Ph) lum Annelida 

Class Polychaeta 

Order Archiannelida 

Polyr:ordius IrieSfillllS 

Order Phy lIodocida 

Phyl/odoce arelwe 
Eleone tonga 
Harmor/loe exrenuala 

Slhene/ais limico/a 
G/ycera dibrallchiala 

GOllladel/a gracilis 
Nephly, bucNa 
Nephll'S illcisa 
Nephll's picla 

Nephl)s (Ag/aophall1I1s) ClrClnala 
Order Capltellida 

Capilel/a capllala 
MediomaslUs ambiseta 
Tradsia carnea 

Order SplOnida 
Spio jilicornis 
Priollospio sleenslrupi 
Po/ydora /igni 
Spiophanes bomb.', 
Paraollis gracilis 
Aricidea catherinae 

Order Eunicida 

Lumbrinerides acuta 

Lumbrilleris fragilis 
Lumbrinens lellws 

Ninoe lIigripes 
Dri/ollereis /onga 

Order Magelonida 
Mage/ona riojai 

Order Cirratulida 
Tharyx acUfus 

Tharyx anllu/osliS 

Caul/eriel/a killariensis 
Cossura /ongocirrota 

Order Terebell ida 

Ampharele arclica 
Asabel/ides ocu/ala 

Order Flabelligerida 
Pherusa affinis 

Phylum Arthropoda 

Class Crustacea 
Order Isopoda 

Edolea Iriioba 

Depth (m) 

0-24 25-49 

470 
470 

10 
460 
360 
360 

12.390 
50 
50 

12 .340 
7.500 

510 
10 
30 

190 
630 

3.450 
20 

47.9·B 
43.782 

4.161 

208 
47 

141 
372 

1,117 
1.477 
1.017 

597 
538 
280 

34 
546 
137 

349 
1.165 

228 
9.511 

54 
924 

35 1 
622 
564 
344 
222 

238 

19 .048 
748 
297 

40 

322 
1.712 

572 
4,230 
4.230 

150 

2.170 
2.170 

190 
1.980 
1.080 
1.080 

42.154 
60 
60 

42.094 
39.840 

110 
144 
170 
690 

20 
1.080 

40 
65.380 
64.016 

1.364 

215 
194 
189 
187 

1.287 
107 
188 

1,990 
121 
194 

6.145 
7,334 

71 

862 
2.780 

208 
9.080 
1,128 

401 

80 
594 

1.537 
1.484 

351 

17 ,927 
2,957 

97 
370 

224 
3.370 

2.707 
1,340 
1,340 

240 

8 

SedIment organIc level 

HIgh 

>5% 

1,910 
1,910 

130 
1.780 

930 
930 

44,810 
20 
20 

44.790 
43.970 

o 
80 

110 
400 

o 
220 

10 
30.234 
30.207 

31 
110 
61 
40 
40 
17 
30 

1.980 
o 
o 

5.028 
6.430 

o 

51 
610 

81 
460 

1,097 
47 

10 
67 

600 
470 
130 

o 

7,880 
1,540 

10 
400 

67 
1,010 

2.310 
380 
380 

30 

MedIum 

3-5% 

340 
340 

30 
310 
210 
210 

1.247 
20 
20 

1,227 
620 

o 
47 
50 

110 
20 

380 
o 

14237 
13.147 

1090 

30 
50 
54 
47 

187 
110 
27 

267 
27 
20 

20 
380 

o 

440 
1,460 

40 
590 

14 
74 

10 
310 
410 
300 
100 

o 

6.680 
860 

10 
10 

130 
120 

380 
270 
270 

40 

Low 
<3% 

390 
390 
40 

350 
300 
300 

8,487 
70 
70 

8,417 
2,750 

620 
27 
40 

370 
630 

3930 
50 

68,852 
64.444 

4408 

362 
81 

215 
472 

2.177 
1.457 
1.148 

340 
632 
454 

1.131 
1.070 

208 

720 
1.875 

315 
17 .54 1 

71 
1,204 

411 
839 

1,091 
1.058 

343 

245 

22,415 
1.305 

374 
o 

349 
3.952 

589 
4.920 
4,920 

320 

Sediment type 

Very 

coar~e-

coarse MedIum 
,and ,and 

60 
60 
o 

60 
10 
10 

1.150 
o 
o 

1. 150 
560 
390 

o 
30 
20 
10 

140 
o 

21.770 
19 .980 

1.790 

17 
50 
87 
17 

147 
600 
200 
130 
44 
10 

o 
320 

24 

87 
977 

20 
400 

10 
590 

287 
490 
410 
340 
48 

10 

14.070 
310 
37 
o 

57 
81 

110 
4 10 
410 

10 

120 
120 

10 
110 
170 
170 

2.500 
30 
30 

2.470 
550 

70 
o 

20 
50 

260 
1.490 

30 
23.264 
20.537 

2.727 

101 
20 

101 
151 
610 
737 
507 

47 
291 
150 

1,027 
308 

48 

228 
944 
161 

3.901 
24 

217 

107 
278 
327 
120 
107 

88 

8.381 
247 
190 

o 

107 
80 1 

2 11 
1,740 
1,740 

100 

Fine­

very 

fine 

sand 

1,7 10 
1,710 

110 
1.600 

970 
970 

37.954 
80 
80 

37.874 
33.600 

160 
124 
120 
640 
380 

2.820 
30 

58.292 
57,301 

991 

298 
III 
115 
381 

1.647 
237 
468 

1.700 
324 
314 

5.131 
:!.242 

136 

889 
1.774 

211 
14.120 

838 
511 

27 

428 
1.234 
1.168 

368 

147 

13.304 
2.918 

167 
260 

365 
4,090 

1,638 
3.120 
3. 120 

260 

Coa"e­
medIum 

;lit 

750 
750 

80 
670 
290 
290 

12.940 
o 
o 

12.940 
12.630 

o 
30 
30 

170 
o 

80 
o 

9.997 
9.980 

17 

7 
60 
27 

10 
o 

10 
30 

710 
o 
o 

21 
5.010 

o 

7 

250 
44 

170 
310 

7 

10 
20 

130 
200 
50 

o 

1.220 
230 

o 
150 

17 
11 0 

1,320 
300 
300 

20 



Table I. - Continued. 

Deplh (m) 

Ta.onomlc group 0-24 25-49 

Order Amphlpoda 

Ampc.'//\('(J I'e rri"'- 810 0 
UlictOllI Irrorata 280 450 
P"eudul1clO/a obl/quua 640 10 
PrOfohau,\/onus delclunaflflae 920 0 
Pr%haUSlOflUS wlRte)'i 520 0 
LepracheJruJ PJngUls 0 330 
Rhepo.t)'nius eplstomus 350 60 

Order M y"dacca 
Neomysis americana 200 0 

Order Decapoda 

Crangol1 seplemspinoso 160 40 
Cancer IrroralUS 200 210 

Phylum Ech inodermata 350 310 
Clas, Echinoidea 350 310 

Echinarachnius parma 350 310 

REPRODUCTION AND GROWTH: The Cerianthidae are pro­

tandrous hermaphrodites. The young sea anemone lives as a cili­

ated ball, unattac hed and free-swimming. During the Edwardsia 

stage, the larva usually settles and attaches to a variety of surfaces, 
develops tentacles, and adopts a benthic existence (Barnes 1963: 

Gosner 1971 ). 
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cdlmcnt organal: Ic\d ( . 
High \o1 cdlUm CClJ fon maI,U 
>5~ ~ ~ nd lit 

0 0 10 0 110 "70 U 
20 X() 6~0 IXO 1'111 1 ()I I 0 

0 0 650 flO 2811 III 0 
0 0 920 0 \70 ~O 0 
0 0 520 70 c·1O 210 0 

290 0 40 () 10 f1(J bO 

0 }O 380 III INI 2 0 0 

10 10 180 0 ~o I U 10 

0 20 180 20 70 IIIl 0 
30 90 290 60 1\0 2111 
0 0 660 20 240 41XI 

0 () 660 20 2411 J)O 0 
0 0 660 20 240 11(1 0 

Hyman (1940) stated that thc life \pan (II 'PCL"lC 01 ( !/(Illt/IIH 

could mnge from 10 to 40 ) r. Attcmpt, at uctcrnllnll1g grow Ih rnle~ 

in the ew York Bight apcx ha"c hCl.:n un\ucce"lul (hili, nJ 

Ph) lum Phoronida 

Phorollis architecta (Andre\\~, 1890) 

DESCRIPTION: Slender, Ik\h coloreu. \\ <lrmlike lull ' Iw L II 

er:.: adult~ reach 50 mill In length. No annulatlilns or sel.!1.: prL Lilt 

on the bod) , at the antcnnr enu, thc Illrhllphorc . t\'" parnll I 

hor:.e~hoe-shaped ridge" hears tcntacles and ,I cnlr..ti nl,lUlh 1 he 
cylindrical str,ught tuhe, morc than t\\ IL'e as long a Ih worm 

Itself. IS produced a\ a ehltinnu, \L'cn:t1on, ,Ind, bclll' inti \I 

sticky, becomes covcreu \\ ith \anu (Gmncr I Y71) f nil' (I' ,9 

197 1) has s,non) Illized Phornll/ .\ a/"clll( «a \\ Ith f'//{}f(/1I11 [,\(/1/1 

lIIoflhi/a Con, but thl. S) nonom) ha\ hcen thc ,ub ~Lt 01 d h<tl 

count of longitudinal musclc hundle\ IS thc "nl) method 01 po I 
ll\el) separating P. archiII'C/<I from P. [1101111111/>111/,1 (P.nne lfi(1) 

Dr TRIBUTIO Both Loa,ts III • orth 

Florida Gulf lllast to Bisci.I) nc Ba) r Palll 
(LOuI,lana and Te\a\) (Heugpclh 1454) 

HABITAT: Gosncr (1971) reporteu the p.!el 
sand} suhstrala from the lower littoral to depth 

dcnsJlJcs of 90 indi\ iuual\ rn In 

mcnt t) pc. 

\\ here den IllC rea\.hed 2 

Phillip Fallon I <jUI' ble f 
\\ >dbuC) \ II "1 pen. 



D 1-99 m2 

o lOO-299/m2 

73'40' 

! 
1 

40'10 

Figure 14. -Distribution and abundance of Phorollis archilecla in the Ne\\ 
York Bight apex. 

FEEDING ECOLOGY: Phoronids, like other lophophorates, are 
cIliary mucous suspension feeders, subsisting on plankters or detri­
tus fragments (Gosner 1971). 

REPRODUCTION A D GROWTH: P. architecta has been 
regarded as a protandric hermaphrodite, but Hyman (1959) has 
questioned this view. Fertilization is external. No brooding occurs, 
v. ith eggs hatching as an actinotroch larva (Gosner 1971). Typical 
actinotroch larvae were taken in plankton tows in Florida waters by 
Paine ( 1961 ) In December and February-Augu t when towing was 
discontinuous. Adults reared in November had ova floating in their 
coelomic spaces, indicating a long, if not continuous, breeding sea-
lln Da\ is (1950) also coll ected actinotrochs in Florida in Decem­

ber and September and Hedgpeth (1954) recorded their presence 
Junng \\ Inter months In Louisiana and Texas. 

her several week.s of a free-swimming planktonic existence, 
the actinotroch undergoes a rapid metamorphosis and sinks to the 
bottom, \\ here it secretes a tube and begin its adult existence 
(Barnes 19(3). 

Ph) lum Mollusca 

Sa.\.larill.1 tril'ittatlls (Sa), 1822) 

DI SCRIPTJO. I 9 em In length; rather light \helled, 8-9 
\\ hnrl , Iludcar \1 horls smooth \\'horls In spire with 4- 5 rows of 

10 

strong, distinct beads. Color light ash to yellowish gray (Abbott 
1974). The Nassariidae are gregarious, often occurring in great 
numbers (Abbott 1968). 

DISTRIBUTION: Newfoundland to off northeast Florida 
(Abbott 1974). 

HABITAT: Common from shallow water to about 82 m (Abbott 
1974). Franz (1976) stated that Nassarius tril'ittatus is characteris­
tic of the medium sand community in Long Island Sound. How­
ever, N. trivittatus has also been recorded in muddy sediments in 
Delaware Bay (Kinner et al. 1974) and in high silt-clay sediments in 
northwestern Buzzards Bay (Driscoll and Brandon 1973). 

Nassarius trivittatus was the only abundant gastropod, occurring 
in numbers up to 201m2 , collected in the New York Bight apex. It 
was found in depths of 11-27 m and was most characteristic of low 
organic fine sands (Fig. 15; Table 1). 

FEEDING ECOLOGY: N. trivittatus, as all nassa snails (Nassa­
riidae), is one of the most active and responsive scavengers among 
marine invertebrates. It has a keen ability to detect the products of 
chemical decomposition of dead flesh. Within a few seconds of 
sensing such a stimulus, the snail heads directly for its source. Nas­
sas eat decaying fish and invertebrates; polychaete egg masses; 
eggs of the moon snail, Lunatia heros; benthic diatoms; and detri ­
tus on the sediment surface (Clarke 1956; Scheltema 1964; Abbott 
1968) . They, in turn, are preyed upon by fish such as haddock , 
Melanogrammus aeglefinus (Wigley 1956) . 
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Figure IS.-Distribution and ab undance of Nassarius trivillatlls in the Nc\\ 
York Bight ape,. 



REPRODUCTION AND GROWTH: Sexes are separate, with 
shells of males usually being smaller. Egg capsules, containing 

about 50 eggs, are laid in rows on algac , shells, stones, or some­

times on the underside of moon snail "sand collar" egg masses 

(Abbott 1968, 1974). In deeper waters of the continental shelf, N. 
Iril'illalus spawn during May and June when seawater temperatures 
are between 8° and l3 0 C. Intertidally, at Barnstabl e Harbor, 

Mass. , spawning began in early May when seawater temperatures 
rose rapidly from about 9° to 15 °C (Seheltcma and Seheltcma 

1965) . Pechenik (1978) reported spawning in the laboratory to 

occur at 7.4 °C in December. Egg cases have been observed by 
Scheltema and Scheltema (1965) in Barnstabl e Harbo r in ea rly 

autumn. After about I wk at room temperature in the labo ratory, 

225 ILm long free-swimming veliger larvae emerged from egg cap­

sules. Under favorable conditions of laborato ry culture, metamor­

phosis into snails occurred at 22 d following emergence, with most 

specimens between 0 .9 and 1. 1 mm in length at thi s tage. 

ADDITIONAL INFORMATION : Unlike many marine snai ls, 

nassas are attracted toward light (Abbott 1968). 

Class Bivalvia 

NucuLa proxima Say, 1822 

DESCRIPTION : Atlantic nut clam ; 0 .6 cm in length, oblique ly 

ovate, smooth. Color g reenish g ray with microscopic , embedded, 
axial gray lines and prominent , irregular, brownish concentric rings 
(Abbott 1974) . 

DISTRIBUTION : Nova Scotia to Florida and Texas; Bermuda 
(Abbott 1974) . 

HABITAT: Common in mud and sand , 0.9-30 m (Abbott J 968, 

1974) . Menzel (1964) listed NUCLda proxima as a subtid, mud 

dweller occurring at salinities> 25%0 ; [1 Florida . In Virginia, it 
occurs in sand to silty sand , at salinities >20%0 (Wass 1965). In 

samples taken near the mouth of Delaware Bay, N. proxima was 
among the three most abundant spec ies collected; there , it was a 

member of a high silt-clay facies (> 50 % silt-clay) (Kinner et al . 
1974). In the soft-bottom community of Buzzards Bay, Mass., N 
proxima and Nephtys il1cisa dominated the fauna (Sanders 1958, 
1960; Driscoll and Brandon 1973). 

In a prior apex study, Pearce (1972) found N. proxima in g reater 
abundance around sludge deposits than in natu ral communities. In 
the present study, N. proxima was again c learly most abundant in 

high organic fine sands and si lt , although it was present in all sedi­
ment types . It oCCUlTed in numbers between 10 and about 22 ,0001 
m' and was by far the most abundant bival ve coll ec ted (Fig. 16; 
Table I) . 

FEEDING ECOLOGY: NUCLda spp . are sporadically mobile, 
normally lying at or just below the sediment surface feeding on the 
sediment just beneath them by means of long appendages derived 
from the palp . Only fine particles are moved along the groove to the 
palps ~ here they are passed by cilia to the mouth . NUCLda spp. are 
thus selective deposit feeders (Abbott 1968; McCall 1977). 

NUCLda spp. are a source of food for several species of bottom­
fceding fish (Abbott 1968) . 

REPRODUCTION A D GROWTH : N. proxima exhibits no 
cgg protection ; larvae are lecithotrophic with a short pelagic devel-

II 

opmenl. Timc to matunt) i~ unknll\\n (Chank) 1<.)/)lJ, Slhclt~lnn 
197:).) 

The ~ILe. ,hape, anu coloration nl thiS speues \dr) .llulrdlOg to 

sub~trate and \\atcr temperature, Al110ng the prnhahk l(1fm" arc 

Irul1cula Dall , 1878; Ol'{lIl1 Verrill and Bush, IINH, and (1111111/11111 

Hampson, 1971 (Abbott 197-l) 

Allen ( 1953, 1954) showcd precise) car-cia,s.:, Inr 11\ c LngiI,h 

spec ies of this genus. He postulated that the large~t inun Idu:tlln hiS 

samples was 12 20 yr old. uepenulng on the speCies, and that the 

yea rly increment in length vaned from 0.9-l to I 01 111m. rcgarule " 

of spec ies or age. Blake and JetTnes (1971) gn:\\ N, !'ro\ll/lll in 

tanks. They estimated 2.0 mm/yr growth for the fIrSt si/e'lla" of 
N. proxima and 1.0 mmly r for the seconu sl;'e-Llass Thcsc e,tl­

mates are greater than Carey's (1962) e~tlmate 01'0.38 mm ) r 1m ,\ 
proxima in Long Island Sound. but are slInilar to AlIcn\ (1<.)53. 

1954) estimates for British species. 

ADDITIONAL INFORMATION: Le\lnton (1<.)72) fOlilld \ 

proxima in Long Island Sound to be randomly ul\tnbutcd \\ Ith a 

tendency toward aggregation in some ca~e~. Ju\eTllie~ \\cre ul\tnh 

uted essential!) the same as adults. It IS argucd that thl' l.Ic"- III 
defense mechanisms, the instablillJ of the substrate, thl' sl11.I11 

"reach " of the feeding organ, and the lac"- of advantage III tcrntllf\ 

ality to a mobile deposit feeder, all contnbute to the nb,cnl'd 1'.\11-

dom patterns of N. p ro.rI ilia . 

In experiments using a radioactIVe tracer, cadmium 10<.) (" 'c. u), 

Jackim et al. (1977) showed that an Increase In tel11pcr:.tlUrl' (II' a 

decrease in salinity increased the "1"Cd upta"-e rate of V. !)f'(lIill/l/ 
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The Inlaun;\1 Idler fl'l',kr Mltill/i(/ la','III/il dl'lUlIllll,llL'd "hOIiI III 
IlIlles Illnre" 'Cd Ihan Ihe depll"l Cl'nic' I N l'I(llilllll, 1'\ "knle' pfl' 
senled IIlJlcalcd lhal carl;. lIplal..,' r,i1l" 1I11ghl I", IIldl'".111I l III suh 
sequenl .lcqlllrl'J blld;. bllrJ,'Il' ,till'1 IOllg Il'll1\ ,'\1''' III,' 

Al/arll' COSIOl/l'(/ (Sa~, Illll) 

OESCRIP-1IO : (lll11lll11nl) l,"kd 11ll' Sl1l1hllh "'el/II: 2 un 

In knglh "nJ hClghl, Irt,l!llnal III ,h,lpl. "llIle lIllll'l '~se" Sh~11 

alll1\I'l ,1ll1)(1lh, l''\CCpl IIII' IIC,II.., 11111 c"nCCIlIlil "n' (,,,I,'l ,I 

gil"" "ghl hnm n (Abbllll 1l)7~ 1. 

OI<:;TRIBl 110.' :-':11\,1 S,I'It.IIO 1.11 I 'CII J,,~', ( \hholl 117 
"tiller ( 1l)50) ,IIlJ (;1 ISner ( 11)71) I\!u'nl 'd Ih' mil 'C III ( ape !l.1l 

lcr.ls , 

HABIli\]' l h,II.lllL'flslll' 01,",11 C Jlld (I'ntnl 1(76) If1 mud 
In IJirh ,h,dl"" \I,II,'fl,) 'lllll (\bbllU 1\)11) (f Hl'r (1')71) 

reporteu II In deplh, Itl II q rn , 
A_lIon, «lIlall"" \I,,, «.lk(led III \1 '11Ih lip In 2'i 11\ IIllhc 1.\\ 

YIHI.. Bighl ,II'" II II (lIlT'd III all g ,Idl: "f 111 hut \\.1 III I I 
JDundall1 III CII,I!'C ,mel, II \lJS loulld l Ill) In 1('11 Ir' nll.1 .1 

(Fig 17: J:lhlc 1\ 

I-'EC'[)I (j 1'(' L )(j'l .. all,IIl,,1 ~J n) Iph II nd I .1 U 
pell'llln keeler (S ndc!' 1951)' \ Dbnll I q6 ) 

A"lllrie ,(/ 1<711C a I 'Jlcn c I lall\ h h.lude " nIh r ~ und 
fl,he_, Jnu predJlo' n.1I1 Clordtn III \\ I 'k) Jnd I h rnll 
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Figure 17 ,-Distribution and abundance of Astarte castanea in the "ell 'or!. 
Bight ape", 
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(1'11,<;), IH,lIt. Jl 1\ Ille Ihml filII I HllpOn .. nt mollu ,behmd 
'I/( 1/(1/ 111/1//\ .,11 1(', /,,\f()d. II/Ill JIII/III/IeIlI,III, it food for II ddoc 

RI PRIII)\ (flOI j\ \) (,/{( )\\ III c ear\; M:pardl , wllh 

lilJIc ,l\ld lel11.11 cl.u1l II ~urnr\' m qUdl nllmhc (t\bboll I ) 
IWIII/ NI\IWl/ ,/ I>eglll pnxlu\.tnr, 111 Illr' \Idhlc '.HlI I "h n 
I 1/1111\11 111 lenglh I'n IU\.I11I1l1I1 'al11 I\; I 0 Ilh r 
l}dtc Sill mJtur' g.1I1l I h.I\C he n fouo 1m hUll J II(. 

.1111111,11 Ihlllllghoullh )l: r (Rlldd II 11771 

1)1 ('I{WII( rmlh) ilOY 1')n1 

tlh 

n c.rn 

,nh (d lin 0 mh 
1 

\1 'lor Blghl ape 'rdb 
\ere IU\ nil Thc. \Icr IJken I 1'1 d 'pIll! bel\\ "n 1 

,md ' min 11((1 I (ulld" d \\ cre mo I \. I11n Ull m 1m nd blll 
occllrred mlll\1 numbe", m lit I-light 11[1\ I numbe", \\er III hi h 

'dll11cnl \\ Ilh le\1 c r m ml:dlum Jnd 10\\ olE"nI area 
Idblc I) 

I'LI'!)I (j 1:(1)1.0 ,'l I lI/wu/iwhJ \'r;. hnn Iph n: and 
IS,) h"lIll11 bllrm\\cf(SakuJdm I (HI III .llllterlL'd f\\Ilhlhc 
,dp.lc'iI) I,) I tiler large ,lnel \ anable ,mJ()unt 01 \1 ler (\\ IIller 
1%9) \ I ern II <:I.tl (1964) ,1,111.'" Ih.lI rnJm dredged qU.lhng hcll 

ha\ e bcen InunJ dnlleJ h) prLJJlllr). n.lliuJ gJ'lrupod 
C.lI,'ril \ .duc ,II C.madl,m 'JX'l'1I11eTlS 1.111011 a 'Ca ,'noll lrend, 

\I ilh it ,1I1ll1111!r l11a'\iOlum '-InJ \\ 1I11er I11lnlmUm H,27011' 3,6,4 cal 
g dr;. \1 eight) (T~ lcr 1473l. 

REPROOLCTlO:\ \ ..... 0 GROWTH The repnlducllon nf JIl 
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Figure 18.-Distribution and abundance of Aretiea is/al/diea in the New York 
Bight apex. 

Loosanoff (1953). Rapid gonad growth took place during spring 
and spawning began at a temperature of 13.5 °C in late June or Garly 
July and continued into October. Landers (1973) found tl,at the 
planktonic larvae reared at 10°C metamorphosed in about 60 d 
when they were about 200 J.tm in length . His attempts to ripen clams 
out of eason met with limited success. 

Menill et al. (1969) stated that it is not poss ible to estimate the 
age of adults. However, obvious annual rings indicate that 
commercial size individuals are over 10 yr old. Thompson7 sug­
gested that this species may even live over 60 yr, an est imate based 
on refined growth ring analysis. 

ADDITIONAL INFORMATION : In laboratory tanks and in the 
sea, it has been shown that A. islandica can exhibit a high degree of 
respiratory independence under hypoxic conditions. Under these 
conditions, the periods the clam spends at the surface alternate with 
periods when it is buried several centimeters below the surface of 
the sand, during which the animal respires anaerobically. There is 
no obvious rhythmicity to this behavior; the durations of periods 
spent beneath the surface are variable, even in the same animal, but 
they normally last between 1 and 7 d . As in other species studied, 
respiratory independence in A. islandica increases markedly with 
increasing body size and can also be modified by temperature and 
physiological condition (Tay lor and Brand 1975a, b; Taylor 1976) . 

The ocean quahog industry has developed more slowly than that 
of the surf clam, Spisula solidissima. It was not until the 1970's that 

?Ida Thompson, Princeton University, Princeton, NJ 08540, pers. commun . 
October 1979 , 
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a vigorous commercial ocean quahog fishery developed, primaril} 
to supplement diminishing supplies of the more desirable surt 
clams, 

Cerastoderma pinlluiatum (Conrad , 1831) 

DESCRIPTION: Northern dwarf cockle; 0.6-1.3 cm in length, 
thin , with 22-28 wide, flat ribs which have delicate, flrched scales 
on the anterior slope of the shell, Exterior cream colored, intenor 
glossy and white (Abbott 1974). Cockles are active animals, \\.ith 
larger species able to leap several inches off the bottom (Abbott 
1968). 

DISTRIBUTION : Labrado r to off North Carolina (Abbott 
1974), 

HABITAT: Because of their very short siphons, cockles must live 
near the surface of the substrate and consequently are affected by 
shifting sands and, in shallow water, by great temperature changes. 
They are commonly collected from 6 to 183 m (Abbott 1968, 
1974), Franz (1976) stated that Cerasloderma pillllulallllll is char­
acteristic of coa rse sand in Long Island Sound, 

In the apex of the New York Bight, C. pilllllllarlll11 was collected 
from depths of 22-37 m. It occurred in all sediment types but was 
most common in high organic fine sands (Fig , 19; Table I). 

FEEDING ECOLOGY: C. pilllllllatlllll possesses short separate 
siphons and feeds on organic matter suspended in water (Sanders 

73°40' 

I , , 

Figure 19,-Distribution and abundance of Cerastaderma pinnu/atum in the 
Ne" York Bight apex. 



1956). Wigley (1956) reported that C. pinnulatum is the main prey 

item of haddock . 

REPRODUCTION AND GROWTH : Cockles grow steadily 
except during the coldest months . Most are hermaphroditic (Abbott 

1968). 

Pitar morrhuanus Linsley, 1848 

DESCRIPTION : Morrhua Venus clam ; 2 .5- 3.8 cm in length, 
oval-elongate, moderately plump ; numerous heavy lines of 
growth. Color dull -grayish to brownish red (Abbott 1974) . 

DISTRIBUTION : Gul f of St. Lawrence to North Carolina 
(Abbott 1974). 

HABIfAT: Fairly common; dredged from sand at 6- 183 m 
(Abbott 1968). 

In the Ne\\ York Bight apex, Pitar morrhuanus was collected 
from depths between 19 and 37 m. It inhabited all sediment types 
but was most common in fine sands; total counts in high and low 
organic areas were almost equal, however, the largest concentration 
of P. morrhuanus was found at a high organic station. Pitar mor­
rhuanus was the third most abundant bivalve, after Nu cula proxima 
and Tellina agilis, collected in the Bight apex (Fig. 20 ; Table 1) . 

FEEDING ECOLOGY: P . mOrrhllal111S is a suspension feeder, 
drawi ng in food-laden seawater. Young Veneridae , including P. 
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morrhllanus, are important food sources of both the blue, Callinec­
tes sapidus, and green , Carcinus-maenas, crabs and the drilling 
moon snails, Polinices spp. (Abbott 1968) . 

REPRODUCTION AND GROWTH: The Veneridae are prolific 
and are adapted to survival under difficult conditions . Sexes are 
separate and fertilization is external (Gosner 1971). In general, 
they spawn when the tide is out and usually during a part of the 
month when the tidal fluctuation is smal l. The larvae swim and 
crawl over the bottom until a suitable mud-covered, hard surface is 
found . They then secrete a byssus and remain attached for about a 
week until siphons develop (Abbott 1968). 

Spisula solidissima (Dillwyn, 1817) 

DESCRIPTION: Atlantic surf clam ; commercial size individ­
uals are approximately 12- 15 cm in length, the largest bivalve in 
the Middle Atlantic Bight. Shell is strong, oval and smooth except 
for light irregular growth lines ; color is yellowish white with a thin 
yellowish brown periostracum (Abbott 1974). Over 70 % of all 
clams harvested in North America are the Atlantic surf clam from 
the Middle Atlantic Bight. 

DISTRIBUTION: Nova Scotia to South Carolina (Abbott 1968). 

HABITAT: The surf clam is common below the low water mark 
on ocean beaches . After violent winter storms , they are cast ashore 
in numbe rs estimated as high as 50 million cI:.ms along a 10 mi 
stretch (Abbott 1974) . NMFS surveys show Spisula solidissima to 
be abundant north of Hudson Channel in depths of not more than 18 
m. It also occurs on coarse bottoms of Georges Bank. From New 
Jersey south , populations extend to depths of 46 m. Very dense 
beds at an average depth of 12 m occur off Point Pleasant and Cape 
May, N .J. The beds of the Delmarva Peninsula form a bank 24- 28 
km off the coast at a depth of 27-35 m, and currently support the 
bulk of the U.S . fishery. 

Abundance of this clam is strongly correlated with coarse sedi­
ments. Parker (1967) and Parker and Fahlen (1968) reported that 
catches in gravel were 2.5 and 2 times those in sand, and 5.5 and 3 
times those in silt-clay. Their size and bun'owing ability give them 
advantages over other bivalves in unstable sediments. 

In the New York Bight apex , primarily juvenile S . solidissima 
were collected in depths between 9 and 25 m . They were most 
abundant in medium and fine low organic sands. Very few occurred 
in coarse sand and none occurred in si lt or high organic areas (Fig. 
21 ; Table I) . 

Wass (1965) stated that S. solidissima on ly occurs at salinities 
> 28%0 under natural conditions, but may be able to tolerate much 
lower salinities. Schechter (1956) placed the minimum tolerance of 
both eggs and sperm of S. solidissima at "40 % seawater" or about 
15%0' Eggs in the polar body stage, however, disintegrate at this 
salinity. In laboratory experiments, Castagna and Chanley (1973) 
found that some surf clams survived direct transfer to salinities 
between 15 and 30%0' After acclimation, many survived salinities 
as low as 10%0' The authors believe that S. solidissima does not 
inhabit the lower extremes of its potential salinity range because of 
larval predation, not salinity intolerance. They state that when lar­
vae of this species colonize inshore areas, they rarely develop 
because of intense predation by crabs, carnivorous gastropods, and 
bottom-feeding fish; this prevents the establishment of permanent 
populations of S. solidissima in estuarine areas. 
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Figure 21 .-Distribution and abundance of Spisula solidissima in the Ne\\ York 
Bight apex. 

FEEDING ECOLOGY: S. solidissima is a filter feeder; it lie~ 
near the sediment surface and extends short, fused siphons into the 
water. Stephens and Schinske (1961) reported that their experi­
ments with S. solidissima indicate that, during a 16-h period, the 
removal of the amino acid glycine from solution took place in the 
mantle cavity of adult surf clams with an efficiency of 87 %; the 
ecological significance of this remains to be fully examined. The 
food of larval S. solidissima consists of diatoms , green algae, and 
naked flagellates (Hirano and Oshima 1963) . 

Surf clams, when under stress of crowding or predator attack, 
may come to the surface and perform leaps of several feet. Preda­
tors of this clam include the moon snails, Lunatia heros, in deep 
water, and Polin ices duplicatus, in shallow water. Smaller surf 
clams provide food for fish, including cod and haddock, and for 
diving ducks (Sail a and Pratt 1973) . Franz (1977) compared the 
size distribution of S. solidissima valves with and without bore 
holes of L. heros. In specimens collected off Long Island , he found 
that predation by L. heros is largely limited to clams < 80 mm in 
size and under 5 yr of age. However, older and larger clams are not 
completely immune to attack, since bored valves to 160 mm in 
length were occasionally observed. 

Thorson (1957) stated that communities where Spisula elliptica 
is dominant may have extremely high productivities ; in European 
waters, these areas are growth centers for young flounder. The yield 
to man of S. solidissima-dominated bottoms in terms offish food is 
probably lower in the Middle Atlantic Bight because much of the 
area where S. solidissima is most abundant is south of the range of 
the mass marketed groundfish such as cod, haddock, and yellowtail 
flounder. 
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REPRODUCTION AND GROWTH : According to Ropes 
(1968), sexes are separate in S. solidissima and it has been reported 
that two annual spawnings occurred in three successive years off 
New Jersey, a major one from mid-July to August and a minor one 
in mid-October to November. In a cool year (1965), a single spawn­
ing was observed during September and October (Ropes et al. 
1969) . Larvae took 19 d to reach setting size in the laboratory at 
22°C (Loosanoffand Davis 1963) . 

Initial growth is rapid and clams can grow to 4.4 cm by the end of 
their first year (Yancey and Welch 1968) . Clams reach commercial 
size of about 12.5 cm in 5-6 yr after which they grow at a much 
slower rate for as long as 17 yr. Maximum length is only 7.5-10 cm 
for specimens off Cape Cod but is about 17 .5 cm for those off Long 
Island and to the south. 

ADDITIONAL INFORMATION: The modern fishery which 
developed after World War II utilizes high ly developed, efficient 
hydraulic dredges. Yearly landings of sUif clam meats for 1978 off 
New Jersey totaled 6,904 t, which sold at a price of about $1 ,093/t 
(Current Fisheries Statistics 1978). This was a drop from 5 yr 
before when total New Jersey landings were 9,792 t, which sold for 
a low price of about $277 It (Current Fisherie Statistics 1973). 
Much of the stock in the New York Bight apex is closed to fishing 
by the U.S. Food and DlUg Administration because of bacterial and 

chemical contamination. 
The surf clam is particularly well adapted to withstand mechani­

cal stress, however, little is known about its ability to withstand 
other types of stress, either as larvae or adults. For example, during 
the 1976 New York Bight oxygen depletion phenomenon, thou­
sands of S. solidissima were found dead during surveys, with some 
recolonization by juveniles reported in the summer of 1977 (Steim­
le and Sindermann 1978; Steimle and Radosh 1979). 

Tellina agilis Stimpson, 1857 

DESCRIPTION: Northern dwarf tellin; 0.8-\.3 cm in length; 
moderately elongate, compressed, fairly fragile; glossy-white to 
rose externally with an opalescent sheen. External sculpture of 
faint, microscopic concentric, impressed lines (Abbott 1968, 
1974). 

DISTRIBUTION: Gulf of St. Lawrence to Georgia (Abbott 
1974). 

HABITAT: Common; in sandy mud, 0.9-45 m (Abbott 1968). In 
Long Island Sound, Franz (1976) found Tellina agilis to be charac­
teristic of medium sand. In samples taken near the mouth of Dela­
ware Bay, T. agilis was among the three most numerous species 
collected, occurring in the transition zone between pure sand and 
mud facies (Kinner et al. 1974). In Delaware's coastal waters, it 
was the most abundant and frequently occurring bivalve in clean 
medium-coarse sand (Maurer, Leathem, Kinner, and Tinsman 
1979). The occurrence of T. agilis in large numbers throughout a 
wide sediment range indicates that it has a broad tolerance for sedi­
ment particle size. 

Wass (\965) has determined that T. agilis prefers salinities 
> 18%0 under natural conditions. However, in the laboratory, it tol­
erates a wide salinity range (2.5-30%0)' In nature, it may not 
inhabit its potential salinity range because of biological interactions 
such as predation, competition from other species, or special envi­
ronmental requirements, i.e., high levels of dissolved oxygen. 10\\ 

levels of suspended sediments, suitable bottom type, etc. (Ca~tagna 
and Chanley 1973) . 



Tidlina agilis was found at almost all stations sampled in the New 
York Bight apex. Although it tolerated a wide range of sediment 
types, it was most characteristic of fine or medium grain, low 
organic sands. Tellina agi/is was the second most abundant bivalve 
in our samples, following Nunda proxima (Fig. 22; Table 1). 

FEEDING ECOLOGY: Tellin clams have two long, slender 
siphons, which can be extended several times the length of the 
shell, permitting the clams to live well below the surface of the 
sand, while deposit feeding on the sediment surface. The large foot 
is suitable for rapid and deep burrowing and the clams travel exten­
sively under the sand, both vertically and horizontally (Abbott 
1968). Stomach analyses show that T. agilis feeds largely on 
diatoms and detritus (Sanders et al. 1962; Levinton 1972; Levinton 
and Bambach 1975). Kinneret al. (1974) stated that they may occa­
sionally be suspension feeders. This dual feeding mechanism may 
explain the occurrence of T. agi/is in a wide range of sediment 

types . 
It has been found that the movement of siphons of Tellina spp. 

may attract visual predators such as the commercially important 
winter flounder, Pseudopleuronectes americanlls (Gilbert 1970; 
Gilbert and Suchow 1977). Edwards et al. (1970) have hown that 
in Scotland , small flounder, Pleuronectes platessa, obtain a large 
part of their food by preying on siphons of Tellina tenuis da Costa, 
which can later be regenerated. However, more studies are needed 
to determine the importance of T. agilis siphons in the diet of young 
winter flounder. 

Figure 22.-Distribution and abundance of Tel/ina agilis in the New York Bight 
apex. 
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REPRODUCTION AND GROWTH: Sexes are separate and fer­
tilization is external (Gosner 19..71). The larvae of T. agilis are 
planktotrophic with a long pelagic development. Time to maturity 
is unknown (Sullivan 1948; Boss 1966) . 

Emis directus Conrad, 1843 

DESCRIPTION: Atlantic jackknife clam; up to 25 cm in length; 
six times as long as high, moderately curved with sharp edges. 
Shell white, covered with a thin, varnish-like brownish-green 
periostracum (Abbott 1974) . In its undisturbed state, Ensis direct us 
occupies a vertical position in its burrow with an inch or two of 
shell exposed. When disturbed, it burrows rapidly to safety propel­
ling itself by releasing jets of water around the base of the foot; it is 
also a capable swimmer (Drew 1907; Abbott 1968) . 

DISTRIBUTION: Labrador to South Carolina, Florida (Abbott 
1974). 

HABITAT: Common on sand flats of New England, but subtidal 
beds in andy mud at depths of 3-9 m are not uncommon (Abbott 
1974) . In Long Island Sound, Franz (1976) found E. direclus to be 
characteristic of the medium sand assemblage. In Virginia, it is an 
intertidal and subtidal form found in waters above 20%0 salinity 
(Wass 1965). Under experimental conditions, however, Chanley 
(1969) found that E. directus could be acclimatized to survive at 
7.5-28%0' however, a rapid salinity change of 15%0 within this 
range was lethal. 

In the New York Bight apex, E. directus occurred in low abun­
dance, 101m', at each of six stations, in depths ::528 m. It was 
present, almost exclusively, in low organic medium and fine sands 
(Fig. 23; Table I). 

FEEDING ECOLOGY: E. directus is a suspension feeder (Wig­
ley 1968). It is a food item for man as well as for invertebrates. 
McDermott (1976) stated that Cerebratulus lacteus (a nemertean 
worm) feeds on E. direclus by entering its burrow from below and 
engulfing the anterior end of the bivalve . This predation was 
observed from New Jersey to North Carolina. Polin ices duplicatus 
(a moon snail) captures E. direclus by approaching it below the sur­
face of the substratum and irritating its lower portion so that the 
clam retreats upward. The snail then coats the razor clam with an 
envelope of slime which appears to have an anesthetic property. 
Successful capture probably depends on the ability of the snail to 
maintain contact with its prey until anesthesia has taken place 
(Turner 1955) . 

REPRODUCTION AND GROWTH : According to Williams 
and Porter (1971), planktonic juvenile E. directus occur abun­
dantly from December to June in North Carolina. They exhibit long 
pelagic development with time to maturity unknown (Turner 1953). 

ADDITIONAL INFORMATION: McCall (1977) characterized 
E. directus as an "equilibrium" species, i.e., it is present early in 
colonization, but remains at low and constant abundance. Relative 
to more opportunistic species, equiliblium species exhibit slow 
development, few reproductions per year, low recruitment, and low 
death rate. 

Saila and Pratt (1973) stated that although the razor clam is abun­
dant along the east coast, it has not been exploited commercially as 
on the west coast. Scattered fisheries for local markets ·in Massa-
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Figure B.-Distribution and ab undance of EI/sis direc/lls in the Ne\\ York 
Bight apex. 

chusetts and ew York and recreational clamming account for the 
east coast harvest. 

Phylum Annelida 

Class Polychaeta 

Order Archiannelida 

Polygordius triestinus Hempelmann, 1906 

DESCRIPTION: Polygordius triestinus is a member of a group 
called the archiannelids, a heterogeneous assemb lage of small 
worms that have been considered either derivatives of several poly­
chaete families or specialized relicts of the ancestral polychaete 
stock. Polygordius triestinus, adapted for interstitial life, is a very 
slender worm, lacking obvious external annulation , eyes, and 
setae. Its only appendages are two cylindrical tentacles projecting 
from the head and two cirri projecting from the pygidium. Gosner 
(1971) reported them to be 5 15 mm in length ; Fauvel (1927) 
reported them reaching lengths up to 30 mm. 

DISTRIBUTION : Very little is known about the distribution of 
this species, however, Gosner (1971) class ified it as a Virginian 
species, occurring from Cape Cod to Cape Hatteras. 
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Figure 24.-Dislribulion and ab undance of Polygordills /ries/il/us in Ihe Ne\\ 
York Bight apex. 

HABITAT: An unidentIfied species of Polygordius was the most 
abundant macrobenthic species in clean medium grain sand off the 
Delmarva Peninsula (Maurer et al. 1976) . Figure 24 and Table 1 
indicate that P. triestinus was generally associated with sandy (pri­
mary medium-grain) sediments with low to medium organic con­
tent In the New York Bight apex. 

FEEDING ECOLOGY: The antennae of this genus are actively 
cast about in front of it as it crawls along, very much as in some of 
the spionid polychaetes . Similarly, Polygordius spp. are deposit 
feeders (Hermans 1969). 

REPRODUCTION AND GROWTH: Fauvel (1927) believed P. 
triestinus to be hermaphroditic . However, hermaphroditism in this 
species is doubted by Schroeder and Hermans (1975) because they 
believe that the coexistence of eggs and sperm observed in a single 
individual by Hempelmann (1906) was the result offertilization, as 
has been shown in another archiannelid, Protodrilus sp. by Ja'ger­
sten (1952). Gosner (1971) also reported sexes to be separate in 
most archiannelids. Salensky (1907) pointed out that some species 
of Polygordius released their eggs by a breaking off of the posterior 
end of the spawning adult. He suggested that such behavior may 
represent the origin of epi toky and stolonization found in a number 
of polychaete families. MacBride (1914) and Hermans (1969) 
stated that Polygordius spp. exhibit the primitive pattern of poly­
chaete development by producing well developed planktotrophic 
trochophore larvae. 



Order Phyllodocida 

PhylLodoce (Anaitides) arenae Webster, 1879 

DESCRlPTIO : An active, crawling, mucus-secreting form, 
which moves freely over the sediment surface or swims. Dorsal 
surface with dark transverse bands; length to 100 mm, width to 2 .5 
mm. segments to 200 (Pettibone 1963). 

DISTRIBUTION: Maine to North Carolina (Gardiner 1975). 

HABITAT: Coarse to muddy sand mixed with some shell frag­
ments, intertidal to 195 m (Pettibone 1963; Gardiner 1975). In the 
New York Bight apex, Phyllodoce arenae occurred primarily in 
fine to medium, low organic sandy substrates and was sparsely rep­
resented in coarse sands, silt, and medium to high organic areas 
(Fig. 25: Table I). 

FEEDIN ECOLOGY: Their active habits and well-developed 
eyes imply that all phyllodocids are carnivorous, but no form of 
prey or plant remains has ever been found in the gut of P. are/we 
(Pettibone 1963; Day 1967) . A closely related species, Phyllodoce 
maC/data, is predaceous, attacking and devouring other poly­
chaetes and nemerteans, being itself protected, to some extent, by 
its abundant, offensive mucus (Pettibone 1963) . 

REPRODUCTION AND GROWTH: P. arenae has been found 
swarming at the water surface in June , July, and August in Woods 

• igur< 2.5.-Di,tribution and abundance of Phy/lodoce arenae in the ~e \\ York 
Bight apex. 
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Hole, Mass., however, they are not epitokous. Many phyllodocids 
lay their greenish-colored eggs in.gelatinous masses. The larvae of 
P. arenae may have a long pelagic existence as do those of several 
other species of Phyllodoce (Thorson 1946; Pettibone 1963). 

ADDITIONAL INFORMATION : McLusky and Phillips (1975) 
studied the effects of copper on P. maculata. They found the 
threshold of toxicity of copper in seawater to this polychaete to be 
approximately 0 .08 ppm. In a l.00 ppm solution, worms accumu­
lated 437.5 ppm copper within 2 d, after which death occurred. 
Higher accumulations, reaching 567.8 ppm , were found in worms 
which had been exposed to 0.06 ppm concentrations for 3 wk with 
no obvious side effects. This suggests that it is not the amount of 
copper contained in tissues which results in death, but some other 
factor such as rate of uptake . At lower rates of uptake, the animals 
may be able to cope by depositing the copper in the tissues or possi­
bly by excreting it through the nephridial system . In a 0.08 ppm 
solution (the lethal concentration), the rate of uptake corresponds to 
an increase of about 25 ppm of copper per day, which is probably 
the critical rate of uptake. 

Eteone tonga (Fabricius, 1780) 

DESCRlPTION: A slender-bodied burrowing form; length to 
160 mm, width to 5 mm, segments to 200 (Pettibone 1963) . 

DISTRlBUTION: Widely distributed in the Arctic, also Iceland, 
Norway to English Channel, Hudson Bay to off North Carolina , 
Chukchi Sea to Mexico, north Japan Sea , China (Pettibone 1963 ; 
Reish 1965). 

HABITAT: Found at low water in mud flats, muddy sand , sand, 
gravel, under stones, eelgrass. Also found in depths to 1,668 m in 
sandy mud , sand and shells , and in various combinations of soft 
mud, sand , gravel, pebbles, rocks , shells, and worm tubes (Petti­
bone 1963). In the New York Bight apex, Eteone longa was found 
in all sediment types in depths ~ 14m, but was found in highest 
concentrations in high organic, silty-fine sand areas (Fig. 26; Table 
I). Seasonal distributions were almost identical. 

FEEDING ECOLOGY: Because of their active nature and well­
developed eyes, it has been assumed that all phyllodocids are carni­
vores. Khlebovich (1959, ci ted in Fauchald and Jumars 1979) 
reported that E. longa feeds exclusively on the spionid polychaete, 
Spio filicornis; Michaelis (1971) found the same species to feed 
exclusively on another spionid polychaete , Scolelepis squamata, 
however, Retiere (1967) found E. longa to be less selective, feeding 
on a va riety of small metazoans. 

Wigley (1956) stated that phyllodocids , in general, are among 
the most important foods of small (14-30 cm) Georges Bank had­
dock. 

REPRODUCTION AND GROWTH: Pettibone (1963) reported 
that some specimens of E. longa were filled with yolky eggs during 
April 1954 in Rye Harbor and Hampton Harbor, N.H. According to 
Thorson (1946) , the eggs are spawned in irregular, slimy masses 
and the larvae have a relatively short planktonic existence. In the 
Danish Isefjord, Rasmussen (1956 , 1973) observed adults of E. 
longa swimming actively near the surface of the water in April and 
May, where eggs of 110 JoLm diameter were spawned. Planktonic 
larvae were found from late April to late May. The species is also 
known to reproduce at this time of year in England (Meek and Star-
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Figure 26.-Di;tribution and abundance of Eteolle fOllgo in the Ne" York Bight 
ape~. 

row 1924). Rasmussen (1956, 1973) reported observing large !lum­
bers of young E.tol1ga swimming in a warmer (12°C) backwuterof 
a creek in East Jutland (Denmark), while mature adults in an adja­
cent colder portion (10°C) remained in the mud, indicating a possi­
ble correlation between temperature and spawning. 

On the basis of living material, Rasmussen (1973) reported that 
E. tonga is mature at a length of20 mm (males) or 30 mm (females) 
in the Isefjord. 

Harmothoe (Lagisca) extenuata (Grube, 1840) 

DESCRIPTION: A crawling form, dorsal surface covered with 
elytra (scales). Body depressed, length to 74 mm, width including 
setae to 20 mm, segments 37-47. 

DISTRIBUTION: Widely distributed in the Arctic. Also Ice­
land, Faroes, Norway to Mediterranean and Adriatic, Hudson Bay 
to Chesapeake Bay, North Carolina, Bering Sea to southern Cali­
fornia, north Japan Sea, South Africa (Pettibone 1963; Gardiner 
1975). 

HABITAT: Harmothoe extenuata appears to have great powers 
of dispersal and adaptation, occurring from the intertidal to 1,830 
m; euryhal ine. It is often associated with two other common north­
ern polynoids, Lepidonolus squamata and Harmothoe imbricata 
(often confused with H. extenuata). Intertidally, it is found under 
rocks, in tide pools with algae, sponges, etc.; on fronds of kelp; on 
pilings among mussels, tunicates , sponges, hydroids, etc.; abun­
dant in beds of Mytilus edulis. Harmothoe extenuata is dredged on 
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Figure 27.-Distribution and abunda nce of Harmothoe extelluota in the New 
York Bight apex. 

all types of bottom (Pettibone 1963). Our New York Bight apex 
data agree with these observations in that H. extenuata occurred, 
usually in small numbers, in all sediment types ranging from coarse 
sand to silt, with high to low organic levels (Fig. 27; Table 1). 

FEEDING ECOLOGY: H. extenuata possesses a large probos­
cis, armed distally with two pairs of amber-colored interlocking 
jaws. They are slow-moving predators and, despite their strong 
jaws, feed on small prey (Pettibone 1963; Day 1967). 

REPRODUCTION AND GROWTH: Reproductive strategies of 
Harmothoe spp. are variable. 

In New Hampshire, female H. extenuata with coral-pink eggs 
inside the body were found in April 1954; other females were 
observed with eggs extmded and carried between the parapodia and 
on the ventral surface (Pettibone 1963). 

Curtis (1977) observed that gametogenesis of H. imbricata (a 
closely related species) occurred in Greenland throughout autumn 
and winter with spawning activity confined to spring (March­
May). Ripe, large eggs (150-180 jlm) were richly supplied with 
yolk granules at spawning time. Maturity was reached at a length of 
9-10 mm, with animals attaining a mean size of 6, 12, and 18 mm 
after their first, second, and third years of life, respectively; most 
individuals underwent reproductive development during their sec­
ond year. 

A population of H. imbricata at Arcachon, France, is described 
as having a completely planktonic larval development (Cazaux 
1968), and Blake (1975) has also observed planktonic larvae on the 
California coast, where the species broods eggs of 120-1~3 JLm 



diameter, releasing them into seawater after the trochophnre larvae 
have developed. 

The size of mature oocytes in the study by Curtis (1977) in 
Greenland was similar to that found for H. imbrica/a in the Ise­
fjord, Delllnark, where they measured 150 J.l.m (Rasmussen 1956). 
In the Isefjord, the species spawns in winter and produces typical 
trochophore larvae with a pelagic phase after intial brooding undcr 
the female elytra. However, egg size for H. illlbricaf{/ is vanahle 
and Rasmussen cited other observations ranging from 50 to 76 J.l.m. 

It is postu lated that such small ova probably gIve nse directly to 

pelagic planktotrophic larvae without any early protection of the 
embryos. 

Daly (1972, 1974) stated that H. ill1bricatll IS capahle or complet 
mg its life cycle in a single year In Bntlsh waters. where all sun I 
vors ofa new year class apparentl, spa\.\ned at the end of their first 
year. The smallest specimens in the population at the time had 
reached a size of9 111111. \.\hlch closel} cOlncldcs \\Ilh the mlnlmUI1l 
size reported for the Greenland population (Curtis 1977) EaLh 
female underwent two succeSSI\'e spawnings. ahout I mo apart, 
releasing large oocytes (140 160 J.l.111) to he brooded beneath the 
elytra. 

Sthellelais limicola (Ehlers, 1864) 

DESCRIPTION: A burro\.\ ing form. \\ Ith dorsal surface CO\ ered 
with translucent elytra (scales). Length to 100 111m. \\ Idth including 
setae to 4 111m, segments to 200 or more (Pettibone 1963). 
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Figure 28.-Distribution and abundance of 5th efl e/ais Limico/a in the New York 
Bight apex. 
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DISTRIB UTION. Gul f of ')1. Lawrl:ncc to North Carolina, or­
way to Medlterranl:an, Adnallc. Sl)uth and Wl:\t Alnea (Petllhone 
1963) 

HABITAT olkch:d on sandy or muddy hotloms from the Inter­
tidal to 770 In (Pdtlhone 1()63 Gardiner 1<)75) . Kinner (197X) 
found Sthellcillll 1lJlIllo/a to he one of till: dominant specll:\ In sand 
on the Inncr and nlill shelf from Gl:orgl:S Bank to ape Hattcras. In 
the Ne\.\ York Bight apex S IlJl1Imlll wa, collected in all ,edlml:nt 
t,pe\. usuall, In IO\~ nUlllhl:rs It was mmt ahundant in l11l:dlUm to 
fm~. low organic ,ands (Fig. 2H; Tahle I) 

FEEDINC) E OLOC)) Ml:mhers of this family (Sigalionldal:) 
arc. In general humming predators (Da) IW,7). The) are catcn hy 
COlI, f10undcr (Mclnto,h 19(0). and haddod, (Wigky 1956). 

REPRODCCTIO AND GROWTH No information specific 
to the genus Sthencill/l IS alailablc Bnloding among the Siga­
li()nldae has not hecn rcportl:d as Il has hccn for other \cale ""orms 
of the famti) P(ll,noidae (SLhroederand Hl:rrnans 1l/75) 

(,Iycera dibrallcl!iata f, hl ers, 1868 

DI:.S RIPTION. Ol11l1lOnl) kmmn a, the "bloodwllrm.·' a 

conlllleruallj laluahle hall \\orm. Actl\e hummers; length to 510 
111111 (1\.Ial\e and Dickie 1957) 

DISTRIBUTIO:s. Gull of St La\\rcnee til West Indlcs, GulloI' 
~le\illl. central Calilornla tll thL Pdclfic coa t .-,1' !\Ic\lcn (Pettl­
hllne 1463: Hartman 196'1, Gardiner 1l/751 

H ABIl T. Intertidal tn -WO m. Found at 101\ water and collected 
In deeper \\ater lln bottoll1s of sand. mud. mud mi ed 1\ ith gralel. 
!'lId,s, and partiL'ularl), mud nch In Jetntus Found on more 
e\plhed healhes than Clycera lIlII< nClIIllI. espectall) \\ here cur­
rents f101\ '0" Iftl): found 111 hracklsh \\ aters amJ ttdal estuanes (Pet­
tlhone 1963. Gardll1er 1975). Frllll1 ape Cnd to Cape Hatteras. 
I\.lI1ner ( 1978) found Chn'l'o dIlmlllchillfCI to be a dominant mld­
shelf sand species KlI1ner and ~laurer (1978) regularl) collected 
C iI/brallchiata In Dela\\ arc Ba). \\ nh II1creasing numbers associ­
ated 1\ nh sedlmenb Lontalnlng increasing al110unts of silt-cia): 
Pearce. Caracuolo. Halse). and Rogers (1977<1) abo found it to he 
ahundant In e\\ York- e\\ Jcrse) outerconttnental shelf,amples 

In the e\\ Yor\.. Bight apex. C. dibranchialll \\ as found In 
depths ranging from 9.6 to 33 I 111. It \\ as present 111 all grades of 
sand (none \\as found In stit). but "as most abundant In fine sand. 
Clyccra dibrancillatll "as absent or occurred In 10\\ numbers (10 
me) in sediments ha\lng the highest organic content: It \\ as most 
abundant 111 10\.\ orgal11c sediments (Fig. 29: Table I). 

FEEDING ECOLOGY: Clycera spp_ posses a strong. muscular. 
clavate proboscis. armed distall) \\ ith four equall) spaced large 
jaws. The proboscis sen'e glycends as an organ of special sense . 
with a remarkabl, well-developed nenous Sj stem (Gral ier 1898). 
Both Day (1967) and Fauchald (1977) agreed that glycerids appear 
to be mainly carnivorous. for very little sand is ever found in the 
gut ; however, Sanders et al. (1962) believed glycerids to be omni­
vores_ Klawe and Dickie (1957) classified them as detritus feeders 
and Adams and Angelovic (1970), in a feeding experiment using a 
radioactive tracer, carbon- 14, also found detritus to be an important 
food source. Studies on Clycera alba showed them to be preda­
ceous (Ockelman and Yahl 1970) , possesing both proteolytic and 
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Figure 29,-Distribution and abundance of Glycera dibrallchiata in the Ne\\ 
York Bight ape" 

lipolytic enzymes (Vahl 1976). On the basis ofmorpholog~' It may 
be postulated that glycerids are primarily carnivorous, but are capa­
ble of using other feeding modes under certain environmental con­
ditions. 

Spawning blood worms are preyed on by herring gul\s, Lams 
argellfarlls, and striped bass, Morone saxarilis, while spent epi­
tokes are consumed by shrimp (Crangon seprel17spinosa) which, in 
turn, are eaten by striped bass (Creaser 1973), Glycera dibranchi­
ara has also been found in the stomachs of haddock off Georges 
Bank (Wigley 1956). 

REPRODUCTION AND GROWTH: The reproductive patterns 
of G, dibranchiata have been studied by several investigators 
Klawe and Dickie (1957) made observations on a population of G, 
dibranchiata from Goose Bay at Wedgeport, Nova Scotia. They 
found that eggs and sperm began developing in late summer and 
were sexually mature by early April (fully developed eggs mea­
sured between 180 and 190 /-tm in diameter). The peak of spawning 
took place in mid-May; after spawning, remains of spent worms 
were found on the flats, appearing as "ghost worms," consisting of 
outer skin and atrophied digestive tract with everted proboscis, 
This indicated that life terminates after spawning (the spawning 
process itself was not observed), Eggs developed into planktonic 
larvae which, after a short time , transformed into bottom dwellers, 

From an analysis of distribution of size classes in the popUlation, 
Klawe and Dickie (1957) determined that most of the intertidal 
population lives for 3 yr and that they spawn before reaching the 
fourth year; a small fraction spawn when 4 or 5 yr old. Growth is 
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most rapid during the second and third years, decreasing sharply 
thereafter. 

In contrast, the study by Simpson (1962) showed G. dibranchi­
ara to breed twice a year in Solomons, Md., during fall and during 
late spring or early summer as well . She observed swarming taking 
place over a moderately large area in shallow water during late 
afternoon on 5-8 November 1960. Her data suggested that the 
onset of swarming may be coordinated with tidal conditions. The 
pelagic larvae that were produced were nearly or fully indifferent to 
light in their early phases . Her other findings were in general agree­
ment with those of Klawe and Dickie (1957). 

Creaser (l973) studied a population of G. dibranchiara in Wis­
casset, Maine. He found them to spawn annually in June, usually at 
an age of 3 or 4 yr. A bottom temperature in excess of 13°C seemed 
necessary for spawning to occur. Generally, between 2 h before and 
I h after high water in the afternoon, males emitted streams of 
sperm while swimming at the surface, while females swam rapidly 
at the surface and suddenly ruptured, liberating all eggs at once. 
Eggs usually measured 151-160 /-tm in diameter. Klawe and Dickie 
(1957) have calculated that a bloodworm measuring 22-24 cm may 
contain 1.5-2.0 million eggs. A Wiscasset bloodworm of this 
length would be expected to contain 3.0-3.5 million eggs. The 
emission of gametes in the Maine study was not, however, confined 
to sUlface waters. Creaser (1973) also observed a male in 3 m of 
water swimming in a vertical position just above the bottom emit­
ting sperm. 

All observations agree with the belief of Klawe and Dickie 
(1957) that all bloodworms die after spawning, with 5 yr the maxi­
mum life span. The size range of sexually mature bloodworms in 
Maine was between 18 and 51 cm (Creaser 1973); in Nova Scotia, 
l3-36 cm (Klawe and Dickie 1957) ; in Maryland, 7-26 cm (Simp­
son 1962). These geographical differences in size of bloodworms 
may be attributed to the effects of temperature on growth and matu­
rity or possibly to differences in races of bloodworms. An interest­
ing observation made by Klawe and Dickie (1957) was that G. 
dibranchiata does not grow in summer months. This finding is in 
direct contradiction to almost every other temperate or boreal inver­
tebrate studied. 

ADDITIONAL INFORMATION : G. dibrallchiara is harvested 
extensively from the mud flats of Maine and other Gulf of Maine 
areas. There, it supports a multimillion dollar bait worm industry. 
In the New York Bight. it is not commercially harvested; but is col­
lected by recreational fishermen. 

GOlliadella gracilis (Verrill, 1873) 

DESCRIPTION: Active worms making temporary burrows in 
sand (Dales 1963). Length to 50 mm , width to 1 mm, segments to 
100 or more (Pettibone 1963). 

DISTRIBUTION: Massachusetts to Virginia; Irish Sea, Liver­
pool Bay, South Africa (Walker 1972; Day 1973). 

HABITAT: Intertidal to 450 m (Day 1973). Found burrowing in 
fine sand at low water; collected on bottoms of fine gravel, fine to 
coarse sand and soft mud (Pettibone 1963 ; Walker 1972). 
Goniadella gracilis was one of the dominant species on the mid­
continental shelf in the Delaware Bay region, associated with 
poorly sorted, coarse sediments (> 1 mm) (Kinner and Maurer 
1978), and was among the 15 most abundant taxa on Georges Bank 
in winter (Maurer and Leathem 1980). It was also abundant in some 



areas on the New York-New Jersey outer continental shelf (Pearce , 
Caracciolo, Halsey, and Rogers 1977a). In the New York Bight 
apex, G. gracilis occurred in depth ranging from 9.6 to 34.0 m. It 
was most abundant in coarse to medium sand with an organic con­
tent between 1.0 and 3.3%. It was not present in fine sediments 
with extremely high organic contents (Fig. 30; Table I). 
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Figure 30.-Distribution and abundance of GOlliadella gracilis in the :-'e\l York 
Bight ape,. 

FEEDING ECOLOGY: The Goniadidae have well-developed 
jaws and probably most species are predators, or at least carni­
vores. for very little sand is ever found in the gut (Pettibone 1963 : 
Day 1967). 

Wigley (1956) reported that G. gracilis has been found in the 
stomachs of haddock off Georges Bank. 

REPRODUCTION AND GROWTH: Pettibone (1963) reported 
that. when sexually mature, the Goniadidae may become modified 
into an epitokous swimming form. In the posterior region, where 
the sex products are formed, parapodial lobes become more elon­
gate. 

ADDITIONAL INFORMATION : During the 1976 anoxic event 
off the coast of New Jersey, G. gracilis was abundant at heavily 
impacted stations, implying a high tolerance of oxygen depletion 
(Steimle and Radosh 1979). This was unexpected because in the 
New York Bight apex samples, G. gracilis was rare in high organic 
areas; this species is also known to be characteristic of ridge envi­
ronments (Boesch et al. 1977; Radosh et al. 19788) in which anoxic 
episodes may be relatively rare. 
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Nephtys bucera Ehlers, 1868 

DESCRIPTION : An active burrowing ~pecles, length to 300 
mill , width to 20 III III , segments to 140 (Pettibone 1963) . 

DISTRIBUTION: Gulf of St. Lawrence to North Carolina . Gulf 
of Mexico (Pettibone 1963 ; Gardiner 1975) . 

HABITAT: Intertidal to 180 m; found at low water In sand bars . 
hifting sand. muddy sand. and collected from bottoms of sand and 

stones (Pettibone 1963 : Gardiner 1975). Neplzt)'s bucera was col­
lected on the ew York-New Jersey outercontlllental shelf(Pearce. 
Caracciolo, Hal se). and Roger., I 977a) as well as III the ew York 
Bight apex. where it was found In all sediment types , particularly 
medIUm to fine gra ined low organic sand. Nephl)'s bucera was 
rarely found in high or medium organic content sedIments (Fig. 31; 
Table I). 
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Figure 3 I.-Distribution and abundance of Yephrys bucera in the "e\l Yor~ 
Bight ape,. 

FEEDING ECOLOGY: N. bl/cera is probably a surface deposit 
feeder and/or carnivore (see following account of NephtYS incisa). 

REPRODUCTION AND GROWTH: No specific information 
was available for N. bucera . however, it is probable that they pro­
duce planktotrophic larvae (see N. incisa). 

8Radosh. D .. A. Frame. T. Wilhelm . and R. Reid . 1978 . Benthic survey of the 
Baltimore Canyon Trough. May 1974. Northeast Fisheries Center Sand), Hook Lab­
oratory. Informal Rep . SHL 78-8. 133 p. 



Neplzlys illeisa Malmgren, 1865 

DESCRIPTION : A mobile, burro\\. lng, large specie\, reaching a 

maximum length of 150 mm , width to 15 mm, segmenh to 75 (Pet­

tibone 1963) . 

DISTRIBUTION : Greenland, Davis Strait, Ireland, orway, 

Sweden, North Sea, Baltic to Po rtuga l, Mediterranean , Gulf of St. 
Lawrence to Virginia , Chesapeake Bay, North Carolina (Pettibone 

1963 ; Gardiner 1975) . 

HABITAT: Intertidal to 1,745 m; found on bottoms of soft or 

sticky mud , muddy sand, very fine or coarse sand , mud which con­

tains gravel, shells, worm o r amphipod tubes, or decaying debris 
(Pettibone 1963 ; Day 1967) . Pettibone (1963) reported Nephrys 
incisa to be " the most common and abundant species on muddy 

bottoms along the New England coast, in bays and sounds as well 

as off the open coast." In these situations, it is usually associated 

with the bivalves Nunda proxima and Yoldia limatula , member of 

a distinct deposit-feeding soft bottom community (Sanders 1958, 
1960). From Cape Cod to Cape Hatte ras, Kinner (1978) fou nd N. 
incisa to be a dominant on the mid-outer shelf in silt-clay. Pearce 

(1972) found N. ill cisa in greater abundance around s ludge deposits 

in the New York Bight apex than in rel atively unpo lluted habitats. 
In the present New York Bight apex study, N. incisa was present 

in all sediment types but was clearly most abu ndant in fine sand or 

silty areas having the highest pe rcentages of sediment organic 
material (Fig. 32; Table 1) . 
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Figure 32.-Dbtribution and abundance of \'ephl)'s illcisa in the '\e\\ \or" 
Bight ape,. 
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FEEDI G ECOLOGY: nlIl rcc<:ntl), It \\J th()u 'ht th<lt .11 
nephtyHb \\.cn: stnct carnI\ on:,. prnh.lhl) b<:lau C the) Pl' 
large jal' \. hut Sandcf\ (I Y5fl, I Y(0) found \ 11'( l\eI In I (l!l 

hland Sound alll.l In BUllard, 8.1), \1.1 

depo\1I leedef\ Sandef\, h,1\,clcr, did Illlt dell) IIt.1t \ /Ill I (! \\ 

capJble of acting a, a CarnI\Ofe under CcTt.lII1 c'nndllion (on 

vef\el). Clar" (1962) heltc\ cd ,\. IIIIIHI I , .It hest, t l:ult UH: 

detritus feeder. primaril} hcc.lu,c It, gut I aln1ll t. h\ \ empt 

indlcal1ng a carninlfOus dlct and rapid dlgeslInn D.I\ (19(>7) 

belte\"ed them to be selecti\c omni\Ofe' hcc~u'c' thc'\ ,!fl,t llind In 

such large numhef\ In certain arca' . 
Nep/71Y.1 ille/lll IS .Ibn impnrtant a, a prc} IIcm \\ .gle) lid I h 

roux ( 1965) found II to hc a pnnLlpal annelid, .llpng \\ IIh 1,/1I0dlt<l 

haslalll, in the diet of haddnc". 
T) ler (1973) found Canadian spccuncn, to hJ\ c no e 

trend in calonc \alue; the annual mcan for \' III( 1111 \\ J 

cal/g dry weight. 

REPRODUCTIO A D GROWTH ' \ illCil</ P,I\\ n\ hodf 

round in Long Island Sound \\ Ith pLa", In carl.' spnng and laIc" In! 

mer (Sanders 1956). Specimens of \ IIICI\U \\ Ith lOlJI Pill" e!!g 
have been found in August In Massalhusctts :.Illd \(lung speclmcn 

of28-32 segments have been found In August In .'.lalnl' (Pdtlh(lnc 

1963) . Nephl)'~ illcisa does not hrood Ih.' oung, hut producc Idrg.: 

numbers of planktotrophlc larvae (]() 10' per femalc) \\hleh 

undergo a long pelagiC development Tlmc III matunt.' I' unl\nn\\ n 

(Thorson 1946; Sanders 1956: Clar" 1961. 1962). 
Relati ve to more opportUl1lstIC speclI::s. \' illCi.IU C\hlhlt lo\\. 

development, few reproductions per year. 1m, rccrultmcnt Jnd lo\\. 

death rate. Because of these factors. hecausc thc.' do n()t hrnll(l 
developing young, and becausc the) produce I.ugc Ilumher (It 
planktotrophic lanae. they are cla'\lficd as an "c4uillhrnllll" pc 

cies. present earl) in colonlzalion. hut relllalning at 10\\ and Lllli 

stant abundanle (McCall 1977). 

ADDITIONAL INFORMATION ' There i, S"IllC l'\ I,knec. 

including th at prOl Ided In thiS <,Iud). that \'('phl\\ 'pp . ,Irc hlghl) 
tolerant of some en\ lronmental 'Mc,se, (Joncs Il)S5, \\chcr lIn I ) 

The.' are also physiological I.' e4ulpped for inlrc4ucnt kcliln!! .Illd 
long periods of starvation (Clar" 19M) . !\lohillt.' .Ind slle l(luld 
also a id these polychaetes in both e'Lape frolll predator, ,tlld nlIgril 
tion to more favorable Illicroell\ IronmelW, • 

Nepht)'s piela E hlers, 1868 

DESCRIPTIO : A mobile species. Icngth to flO 111111, \\ Idth to 4 
mill. segments to 100 (PettIbone 1963) 

DISTRIB TIO 
(Gardiner 1975). 

f\ie\\ England to Flonda, Gulf of k 11 .. 0 

HABITAT: IntertIdal to 40 m (PettIbone I Y(3); 14 I nI, loSU II) 
<50 m (KInner 1978). Found at IO\l \\ater In mudd) .Ind. and\ 

rubble. gravelly sand. Collected nn bOllllm 111 and and mudd) 
sand, with shell and sea \lecds (Pcttlbone lY(3) In hL C\\ IOn. 
Bight ape\. XeplrIY.1 plCiU \laS found In all grade of and mo t 
commonl) in medium to fine ,and . It \\ a nOI found In high (rg IlIl 

edlmem and \\.as ran: In medium organr edtm nl.: (FI 

Table I). KInner (197 ) found ,\ piela 10 De a domllk:nt pc 
sand on the Inner. helf from George Bank to are Hatlera 
KInner and !\Iaurer (I Y7 ) n:pon<:d I1lcrea rng nlimbc f <1 

a soclaled \\ Ith edlment contJl1lrng rnere<! rn' d unt: (1 It 
cia} rn Dcla\l arc Ba.' 
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Figure 33.-Distribution and abundance of Nephl}'s piela in the Ne" York Bight 
apex. 

FEEDING ECOLOGY: N. picta is probably a surface deposit 
feeder and/or carnivore (see Nephtys incisa). 

REPRODUCTION AND GROWTH: No information specific 
for N. picla was available, however, planktotrophic larvae are 
probably produced (see N. illcisa for details). 

Nephtys (Aglaophamus) circinata Verrill, 1874 

DESCRIPTION: A mobile species; length to 50 mm, width to 5 
mm (Pettibone 1963). 

DISTRIBUTION: Gulf of St. Lawrence to North Carolina (Gar­
diner 1975). 

HABITAT: Collected on bottoms of mud, sand with gravel, 
rocks, shells (Pettibone 1963); found from Cape Cod to Cape Hat­
teras in depths of 13-611 m (Kinner 1978). In Delaware Bay, 
Nepht)'s circinata was not significantly associated with any sedi­
ment parameters; it was found in a range of sediment types (Kinner 
and Maurer 1978). On Georges Bank, it was an abundant species 
negatively correlated with silt-clay (Maurer and Leathem 1980). 
Steimle and Radosh (1979) found it to be a ubiquitous species in 
sandy sediments off New Jersey. In the New York Bight apex, N. 
circinata was present in fine to coarse sandy sediments, most com­
monly in fine sands, but was absent from silty sediments and areas 
where sediment organic content exceeded 3.8 % (Fig. 34; Table 1). 
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Figure 34.-Di,tribution and abunda nce of Sephl)'s (Aglaophamus) circinala in 
the ;-" e" \ ork Bight a pe,. 

FEEDING ECOLOGY: N. clrcillQ(a is probably a nonselective 
depo it feeder and or carnivore (see Nephtys illcisa) 

REPRODUCTION AND GROWTH : Nothing is kno\vn of the 
reproductive patterns of N. circillata in this area. However, it is 
probable that it produces planktotrophic larvae (see N. incisa). 
Winter and summer distribution and abundance patterns were simi­
lar in the New York Bight apex. 

Order Capitellida 

Capitella capitata (Fabricius, 1780) 

DESCRIPTION: Motile burrowers which form mucus-lined gal­
leries; body slender, generally 30-50 mm long , dark red when alive 
(Day 1967; Gosner 1971). Grassle and Grassle (1976) believed that 
Capitella capitata is not a single species but a complex of at least 
six sibling species, each with a different life history. Therefore , 
information here reported may apply to a species complex rather 
than to a single species. 

DISTRIBUTION: A cosmopolitan spec ies, occurring in cold , 
temperate, and warm waters throughout the world (Wan-en 1976). 

HABITAT: C. capitata is often used as an indicator of pollution 
a d also of unpredictabl e environments all over the world (Muus 
1967 ; S. Schultz 1969; Wolff 1973) . The species becomes common 



in areas following a period of oxygen depletion (Leppakoski 1969; 
Steimle and Radosh 1979) , in sludge dumps (Halcrow et al. 1973 ; 
Pearce , Caracciolo. Halsey, and Rogers 1977b; Pearce, Roge rs, 
Caracciolo. and Halsey 1977). and in sediments contaminated by 
oil (Re ish 1965; Sanders et al. 1972) . Henrihson (1969) demon­
strated a linear correlation between counts of bacteria indicative o f 
pollution and the abundance of C. capirata in the Oresund . Den­

mark. 
Capitella capirara is found in numbers as high as 60.000/m' at 

depths up to 637 m off Californ ia in areas where the normall y 
diverse deep-sea fauna is absent or uncommon (Hartman 1961) . 
Similarly, it has been noted by several investigators (Leppakoski 
1969; Barnard 1970; Sanders et al. 1972) working in other areas, 
that for C. capirara to achieve large population sizes, other species 
must be absent or present in low numbers; this suggests that C. cap­
irara is a poor competitor. Wolff (1973) showed that C. capitata was 
not very responsive to sediment differences and Reish (1971) eve n 
fou nd them settling on blocks of wood in Los Angeles Harbor. War­
ren 's (1977) study of environmental variabl es likely to affect the 
distribution of C. capirata suggested that a high organic content is 
most important , with particle size of sediments indirectly influenc­
ing the distribution of the species through its relationship with 
organic content, C. capirata being most common in fine sands. 
This appears to be true in the New York Bight apex where C. capi­
rara was highly concentrated in high organic fine sand (up to 5 ,000/ 
m' ) nearthe center of the sewage sludge di sposal site. It occurred in 
other areas of the apex, but at much lower concentrations ( 10- 40/ 
m' ) . Since fine sandy sediments with simil ar depth regimes and 
lower organic contents are common in the apex , it appears that the 
very high organic content and/or the lack of competitors in the 
sludge disposal area was the prerequisite for the dense settlement of 
the species (Fig . 35; Table 1) . 

FEEDING ECOLOGY: Capitellids use their eversible proboscis 
to burrow, and they are generally thought to be nonselective dpposlt 
feeders . Since C. capirata does not possess the enzymes to uigest 
plant material. Warren (1977) concluded that microorganisms form 
the bulk of its food . Stephens (1975) reported minimal bacterial 
consumption in C. capirata and believes nutrition is achieved by 
direct absorption of microorganism-associated dissolved amino 
acids across the body wall , however, the net energy gain is not 
clear. Tenore and Hanson (1980) , in an experiment using different 
types of radioactively labelled detritus , found that the fas ter the 
decomposition of the detritus, the greater the amount utilized in the 
growth of C. capitata . 

REPRODUCTION AND GROWTH : In West Greenland , small 
oocytes of C. capitata were formed during most of the year but 
these attained spawning size only in the spring (March-April 1959; 
April 1960) (Curtis 1977). In England , estimates of total number of 
oocytes produced ranged from 10,000 in young femal es to 14,400 
in older worms. most eggs released in a single spawning (Warren 
1976) . However. C. capitara is able to breed throughout the year as 
it has been observed to do in Buzzards Bay. Mass .. (Driscoll 1972) 
and at Warren Point , England (Warren 1976). When food is al ways 
available. their asynchronous mode of reproduction all ows them to 
e\.ploit their resources to the fullest without placing too heavy a 
demand on food supply at an) one time . Muus (1967) found egg 
number in Danish specimens to average 130 . with adults producing 
one to several broods. 

Wan'en (1976) found the yolky egg to require 10- 14 d develop­
ment in the maternal tube and a further 7 d before metamorpho is as 
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Figure 3S.-Distributi on a nd abundance of Capitella capitata in the :\e\\ ,"ur" 
Bight a pH. 

a leci thotrophlc. planktonic larva. According to Elsig ( 1914). these 
larvae are photopositive. Rasmusscn (1956. 1973) found two \epa­
rate modes of developme nt in the Ise f}ord. Dcnmark. wherc lar\ ae 
developed nonpelagica lly during winter withlll adult tubcs. but in 
summer, eggs we re protected within the brood for onl) 10 14 II 
be fore a free-swimming stage emerged. Rcish (1965) described a 
single specimen from the Bering Strai ts which was incubatlllg egg\ 
within the maternal tube duri ng Ju l}. In West Greenland. a number 
of specimens were found brooding eggs and early um,egmenkd lar­
vae within their tubes (Curtis 1977). Rasmussen (1956). Muu\ 
(1967). and Grassle and Grassle (1974) all agreed that Ian al devel­
opment may be completely benthIC By thIS alternatl\c mode of 
reproduction , C. capitato can rapIdly exploIt local conccntratIons 
of organic matter. 

Newly metamorphosed larvae have been obsencd In the \Voods 
Hole . Mass., plankton in June (Simon and Brander 1967). In 'pring 
in the Isefjord (Rasmussen 1973), and llliate summer and carl) tall 
in the Elbe Estuary, Germany (Giere 1968). In Vv illl Harbor. \la" • 
settlement of pl anktonic lanae has been obsened In late W lllter and 
summer with greatest settlement from ~1ay to October. Laf\a~ ha\ l? 

been collected from the plankton es,cntiall) ) car-round In the 
Oslofjord , Norwa} (Schram 1968). at Ban)uls sur \ler (8haud 
1967), and in the Gulf of \ l arseIlle,. Francc (Ca'anO\ a 19531 It I 
possible that planktolllc Ian ae are produced onl} In d~n c popula 
tions or when food is scarce, 

Adult size can vary from about I mm to a m.! mlUm of 100 mm. 
Curtis (1977) reported maturit) to be reached ut a le'lgth of a'>out 
10 mm in West Greenland. Gra\sle and Gra\,1e (1474) reported that 



time to maturity is fairiy constant at about 30-40 d, thus emphasiz­
ing the importance of rapid maturation in opportunistic specie 
even where resources permit production of orJ) a few eggs. 

Sexes are normally separate and. acco rding to Warren (l 76) 
occur in approximately equal proportions. Males are readily distin 
guished by large copulatory setae on the eight and ninth setiger . II 
laboratory and field populatIOns, Grassle and Grassle (1974) have 
found that some genetically distinct individuals change sex from 
male to female and may be self-fertilizing before the transition is 
complete. This is an obvious advantage where the pattern of disper­
sal and the distribution of suitable habitats results in only a few indi­
viduals reaching a particular unexploited habitat. 

ADDITIONAL INFORMATION: The cosmopolitan distribu­
tion of C. capitata and its tolerance of wide ranges of temperature, 
salinity, oxygen content, and a variety of other conditions inimical 
to other organisms cannot fully be explained since laboratory stud­
ies do not show unusual ranges of tolerance to any of these environ­
mental variables. For example, Reish (1970) compared C. capitata 
with three other species of polychaetes on the basis of their toler­
ance to different concentrations of nutrients , salinity, and oxygen . 
Capitella capitata was most sensitive to increased concentrations 
of silicates, second most sensitive to reduced oxygen conditions, 
but most tolerant of increased phosphates and reduced salinities. 
Henriksson (1969) found C. capitata to be less tolerant of low oxy­
gen conditions than Nereis diversicolor or Scoloplos armiger. 
Mangum and Van Winkle (1973) demonstrated that C. capitata had 
no unusual regulatory ability in decreased oxygen concentrations 
although C. capitata could repay an oxygen debt whereas Polydora 
ligni could not. Laboratory studies do not reveal any unusual toler­
ance to detergents or to heavy metals (Kaim-Malka 1970 ; Bellan el 
al. 1972; Reish et al. 1974). The Wild Harbor (Massachusetts) 
studies (Sanders et al. 1972) indicate that C. capitata is more sensi­
tive to high concentrations of oil than Nereis succinea and Rossi el 
a1. (1976) found C. capitata to be more sensitive to three of four 
test oils used than Nereis arenaceodonta. 

Results of these studies would seem to ind icate that a synergistic 
effect of several factors, e.g., the concentrations of organic matter, 
dis olved oxygen, etc., may be responsible for determining popu­
lation levels of C. capitata in a given situation. Another explana­
tion might be that if C. capitata is indeed a complex of six sibling 
species (Grassle and Grassle 1976), and if all or a few of these spe­
Cies were present in a certain area, at a certain time, the most "fit" 
or tolerant of existing conditions could be selected for. 

Uediomastur ambiseta (Hartman, 1947) 

DESCRIPTION ' Small burrowing, motile worms; length to 
abou 38 mm in our collections. 

DI TRIBUTIO T: East coast of United States, southern Califor­
nia, and lower Califorma (Hartmar. 1969 Hobson 1971). 

HABlTAT Intertidal and shelf depths (Hobson 1971). 
Metiiom(/ til lIlIli isl'lu was col'ected in high numbers from coarse 
sand and a o'crpulid polychaete assemblage in Delaware Bay 
(Ma rer \ 'aIling Lcathem, anG I in1er 1979; Haines and Maure. 
1980 In th TC\l (or nig!1t api!x, M. ambiseta reached ver~ hig!­
t.:onc ntration. in high org nic oil. ·cdiment (ur to 8,820/m2 ir 
summt:r) 1. wa< also ab III ant ir medium to high organil. content 
rin~ sane. (up ((j 840/m' ir. su 11mcr), but oCCUlTed ir. 10Y 'er num-

2£ 

ber" in coarse and medium sand and in lower organic areas (Fig. 
36). 

FEEDING ECOLOGY: All members of this family (Capitelli­
dae) are deposit feeders (Day 1967; Gosner 1971). 

REPRODUCTION AND GROWTH: Although no specific 
information is available on the reproduction and growth of M . 
ambiseta , following the West Falmouth (Massachusetts) oil spill , it 
exhibited some degree of opportunism (Sanders et a1. 1972) . 
Therefore , it may be characterized by rapid development, many 
reproductions per year, high recruitment , high death rate , and some 
form of brood protection (McCall 1977) . 

There were 5.9 times more M. ambiseta at the Bight apex stations 
during summer months than in winter (Fig. 36). 
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Figure 36.-Distribution and abundance of Mediomaslus ambisela in the New 
York Bight apex (top-summer, bottom-winter). 

Travisia carnea Verrill , 1873 

DESCRIPTION: A tout-bodied , grublike worm; length to 59 
mm, width 8 mm, segments 25-29 (Pettibone 1954). (Only Alas­
kan specimens reach maximum size reported.) 

DISTRIBUTION: Northeastern United States to Chesapeake 
Bay; Arctic Alaska (Verrill 1873; Pettibone 1954; Kinner and 
Maurer 1978). 

HABITAT: Found at depths between 5.4 and 34.2 m. In the apex 
of the New York Bight , TrGl'isia carnea occurred in low numbers, 
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Figure 37.-0istribution and abundance of Travisia earnea in the ew York 
Bight apex. 

primarily in fine sand, and only in the lowest organic areas « 3 %) 
(Fig. 37; Table I). 

FEEDING ECOLOGY: T. camea is a motile deposit feeder 
which burrows head downward in the sediment. Its gut has often 
been observed to be full of sand grains ingested along with the 
organic matter in the substrate (Day 1967). 

REPRODUCTION AND GROWTH: No information was avail­
able for this species. 

Order Spionida 

Spio fiLicornis (Muller, 1776) 

DESCRIPTION: Usually tubicolous as are other spionids, but 
can leave tube (Remane 1933); length to 30 mm, 90 segments, usu­
ally smaller (Day 1967). 

DISTRIBUTION: Worldwide (Hartman 1969) . 

HABITAT: Spio jilicornis often forms dense colonies on sand­
banks (Day 1967) . In the New York Bight apex, we found S. jili­
cornis in depths ranging from 9.6 to 45.6 m. It was usually 
associated with medium to fine sands with low to medium organic 
content (Fig. 38). 
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Figure 38.-0i tribution and abundance of Spio filieornis in the New York 
Bight apex (lop-summer, bottom-winler). 

FEEDING ECOLOGY: S. jiLicornis is a tentaculate surface 
deposit feeder (Day 1967) . 

REPRODUCTION AND GROWTH: Although mating in Spio 
spp. has not been observed, on the basis of observations during cul­
ture experiments, Greve (1974) has hypothesized that S. jilicornis 
is unusual in that it uses the indirect transfer of pelagic sperma­
tophores to ferti lize its eggs. Other marine organisms exhibiting a 
similar behavior are members of the Halacaridae (marine mites) . 
The reproductive activities of S. filicornis have also been studied by 
Curtis (1977) in Godhavn, Greenland. He reported that spawning 
occurs during autumn or winter with the release of large (180-300 
/lm) eggs. Eggs were brooded within the female tubes until late 
spring, when they developed into larvae with three setigers bearing 
long swimming setae. As is the case with members of the genus 
Polydora , these larvae appeared to metamorphose within the 
parental tubes , some juveniles (I mm, 10 setigers) being found in 
an adult tube collected in April 1959 . The onset of maturity 
occurred at a length of about 10 mm (2-3 mg). 

In the Gullmar Fjord, Sweden, Hannerz (1956) observed that S. 
filicornis laid its eggs in gelatinous masses within or on top of the 
substratum. Brood protection was lacking , and the pelagic larvae 
metamorphosed at the 15-setiger stage . 

Simon (1967, 1968) found that Spio serosa, a close relative of S. 
filicornis , exhibited poecilogony, spawning once in the late spring 
resulting in benthic larvae, and again in the fall with pelagic larvae . 
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Figure 40 ,-Distribution and abundance of Polydora figll; in the New York 
Bight apex (top-summer, bottom-winter). 

of egg capsules ranges from 4 to 29 with up to 216 eggs/capsule 
(Simon),9 This agrees well with observations of up to 30 cap~ules 
with 25-225 eggs/capsule in the Isefjord, Denmark (Rasf) ussen 
1973), Simon (1967) has observed devel'Jping larvae to sometimes 
use unfertilized eggs as a food source (adelphophagia). Two or 
more broods may be produced by each female in season (Blake 
1969; Daro and Polk 1973). Larvae are not released into the plank­
ton until they have reached the late 3-setiger stage (Hannerz 1956; 
Day 1967; Blake 1969). Large numbers of P. ligni larvae are 
present in the plankton of the Woods Hole area from March until 
September (Simon 1967), In the York River, Va., the occurrence of 
planktonic larvae of P. ligni was observed for a period of 12 wk in 
1970. Larvae first appeared on 11 March and weekly samples gen­
erally showed a continuous increase in mean length. Maximum size 
was reached on 14 April, when inspection of test panels revealed an 
intitial settlement of metamorphosing larvae with a mean length of 
1.25 mm. Larvae reared in the laboratory at 21 DC required 19-28 d 
to develop fully, while larvae reared at 100C required 60-69 d 
(Orth 1971). In another study, Breese and Phibbs (1972) observed 
P. ligni in laboratory culture to complete development to the adul t 
stage and build tubes at salin ities and temperatures ranging from 25 
to 34%0 and 180 to 26°C. 

In the Oslofjord, Norway, Schram (1968, 1970) found P. ligni to 
be the most abundant larval species every month of the year except 
December. Polydora ligni was also the most abundant larval poly­
chaete in the Elbe Estuary, Germany (Giere 1968), The life cycle 
may be completed in 5 or 6 wk (about 2 wk in the plankton and 

9J. L. Simon, pers. commun., cited by Grassle and Grassle (1974). 
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about 3 wk to maturity following settlement) . Some adults live for 
at least a year (Daro and Polk 1973). 

In the New York Bight apex, we found P. ligni to be much more 
widespread and abundant during summer months than winter 
months (Fig. 40), 

ADDITIONAL INFORMATION: Following the West Falmouth 
(Massachusetts) oil spill , P. ligni was the second most successful 
opportunistic species (following Capitella capitala) . It settled pri­
marily on muds or muddy sands but it is also known from hard sub­
strata such as shells (Sanders et al. 1972) . In the repopulation of the 
Raritan River Estuary following pollution abatement, P. ligni was 
among the most abundant colonists the first year and three subse­
quent years (Dean and Haskin 1964). 

Spiophanes bombyx (Claparede, 1870) 

DESCRIPTION: A discretely motile species which inhabits a 
sand tube lined with a fragile mucoid secretion. Body up to 60 mm 
long with 180 segments (Day 1967). 

DISTRIBUTION: Worldwide (Hartman 1969). 

HABITAT: Intertidal to 200 m. Kinner and Maurer (1978) 
reported Spiophanes bombyx to be one of the dominant species on 
the mid-continental shelf in the Delaware Bay region. Off south­
west Long Island, S, bombyx was a dominant polychaete in the 
medium-coarse grain sand community (Steimle and Stone 1973). 
On Georges Bank it was the most abundant polychaete collected, 
increasing in density with higher percent sand and lower carbon 
content of sediments (Mau rer and Leathern 1980) . Spiophanes 
bombyx was also extremely abundant and widespread at New York­
New Jersey outer continental shelf stations sampled by Pearce, 
Caracciolo, Halsey, and Rogers (1977a) , In the New York Bight 
apex, S, bomb),t was collected at almost all stations in all sediment 
types , and was the second most abundant polychaete in our study. It 
occurred most often in fine sand, low organic areas, and showed 
moderate abundance in fine to medium sand, with medium to high 
organic contents (Fig. 41; Table I). 

FEEDING ECOLOGY: The Spionidae are tentaculate, surface 
deposit feeders. Their guts contain many sand grains as well as 
detritus (Day 1967), 

Wigley and Theroux (1965) stated that spionids are important in 
the diet of haddock. 

REPRODUCTION AND GROWTH: Day (1967) stated that 
most spionids lay large eggs enclosed in tough egg capsules , 
Depending upon environmental conditions , these may be liberated 
directly into seawater so that all development takes place in the 
plankton (remaining in the plankton for as long as 3 mo) , or they 
may be protected inside the burrow during early developmental 
stages. However, Hannerz (1956) believed development in 
Spiophanes spp. to be entirely pelagic, The larvae can, within lim­
its, delay leaving the plankton until they find and settle on a suitable 
substratum. 

ADDITIONAL INFORMATION: S, bombyx. known to be a tol­
erant species, often occurring in stressed environments, showed a 
marked increase in abundance during the 1976 New Jersey anoxic 
event (Steimle and Radosh 1979), Boesch et a1. (1977) likewise 
found S. bombyx to be resistant to anoxia and found it to be oppor-
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Figure 41.-Distribution and abundance of Spiopilall e, bombyx in the 'e\\ 
York Bight ape'< . 

tunistic as well, showing substantial post-anox Ic increases In popu­
lation , possibly due to its capacity for rapid recolonization and its 
anoxia and su lfide tolerance . 

Paraollis gracilis (Tauber, 1879) 

DESCRIPTION : Motile burrowers ; body threadlike, length to 
25 mm , width to 0.5 mm , segments to 100 (Pettibone 1963) . 

DISTRIBUTION : Cosmopolitan (Day 1967) . 

HABITAT: 5.4- 2,002 m . Collected on bottoms of soft and sticky 
mud , muddy sand , mud with stones , gravel , and tubes (Pettibone 
1963) . In the New York Bight apex , Paraonis gracilis was almost 
always associated with fine sandy or silty sediments with high 
organic content (Fig . 42; Table 1) . 

FEEDING ECOLOGY: Paraonids burrow just below the sedi­
ment surface and are classified as nonselective deposit feeders 
(Dales 1963; Day 1967; Gosner 1971). 

REPRODUCTION AND GROWTH: In August, in Maine , Pet­
tibone (1963) has observed females of this species with large yolky, 
coral-pink eggs, about two per segment dorsally, and males with 
white sperm masses. 
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Figure -'2.-Di'lrihution and abundance of Paraollis gracilis in the 'e\\ York 
Bight ape, . 

Aricidea catherinae (Laubier, 1967) 

[Aricideajeffreysii (McIntosh, 1879)] 

DESCRIPTION: Motile burrowers; length to :20 mm. width to 
1.5 mm, segments to 120 (Pettibone 1963) . 

DISTRIBUTION: Ireland. Denmark., Mediterranean. Da\ is 
Strait to Delaware, orth Carolina. Florida. western Canada (Gulf 
of Georgia) (Pettibone 1963: Day 1967) . 

HABITAT: Collected on bottoms of coarse to fine sand. stick) 
and soft mud, ooze. muddy sand. sand or mud with gravel. shells or 
tubes; 1.8 to 1,908 m depths (Pettibonc 1963). On Georges Bank. 
Aricidea cOlherinae was abundant in coarse sand (Maurer and 
Leathem 1980). Aricidea catherillae was found in all sandy sedi­
ment types in the New York Bight apex. but was rare or absent in 
silt. They were uncommon in the highest organic areas, and were 
present in highest concentrations in low organic coarse sands (Fig. 
43; Table 1). Conversely, in Delaware Bay, Kinner and Maurer 
(1978) found this species to be negatively correlated with an 
increase in grain size of sediments. 

FEEDING ECOLOGY: The Paraonidae possess a simple pro­
boscis for diggi ng. They burrow just below the sed iment surface 
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Figure 43.-Distribution and abundance of Aricidea calherillae in the New 
York Bight apex. 

and are nonselective deposit feeders (Dales 1963; Day IOb7 ; 
G0sner 197 I). 

Wigley (1956) has found A. catherinae in the stomachs of had­
dock off Georges Bank. 

REPRODUCTION AND GROWTH: Pettibone (1963) has 
observed female A. catherinae massed with large yolky coral-pink 
eggs, and males with white sperm masses in Massachusetts during 
July. The large size of the ova indicates that the larvae are not 
pelagic. This agrees with Curtis' (1977) observation that Aricidea 
sueeiea (a related species), in Greenland, exhibits direct or lecitho­
trophic larval development. 

Order Eunicida 

Lumbrillerides acuta (Verrill, 1875) 

DESCRIPTION: Motile burrowers ; length to 40 mm, width to I 
mm. segments to 125 (Pettibone 1963; Jumars and Fauchald 1977). 

DISTRIBUTION: Maine to New Jersey; southern California to 
western Mexico (Pettibone 1963). 

HABITAT: Intertidal to about 185 m (Pettibone 1963); 16 to 450 
m (Kinner 1978). Found at low water on mud and sand flats. Col­
lected on bottoms of mud and coarse to medium sand (Pettibone 
1963). In the Delaware Bay region, Kinner and Maurer (1978) 
found Lumbrinerides aeuta to be one of the dominant species on the 
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Figure 44.-Dist ribution and abundance of Lumbrillerides acula in the "'Ie" 
York Bight apex. 

mid-continental shelf. There , it was associated with poorly sorted 
coarse sediments (> 1 mm) . In the New York Bight apex , except 
for one occurrence, L. amta was absent from silty, high organic 
sediments, occurring in greatest abundance in coarse to medium, 
low organic content «3%) sands (Fig. 44; Table I). 

FEEDING ECOLOGY: The Lumbrineridae are generally con­
sidered to be carnivorous, with some exceptions, but it IS not 
known whether they are mainly predaceous or scavengers. The 
anterior end of the prostomium is richly supplied with nerves and 
the jaws are very powerful (Day 1967). 

Lumbrinerides aeuta has been found as a prey item in the stom­
achs of Georges Bank haddock (Wigley 1956) . 

REPRODUCTION AND GROWTH: No speCific information 
was available for L. aeuta. However, it probably exhibits nonpela­
gic development as do other lumbrinerids (see Lumbrineris fi'Gf~i/i.\, 
Lwnbrineris renllis, and Ninoe nigripes). 

Lumbrilleris fragilis (0. F. Muller, 1776) 

DESCRIPTION : Burrowing, motile, length to 380 mm, Width to 

12 mm, segments to 340 (Pettibone 1963; Jumars and Fauchald 
1977). 

DISTRIBUTION: Arctic, Iceland, Faroes. orwaj to Azore~, 
Madeira, Mediterranean, Hud on Bay to orth Caroitna, Benng 
Sea, Alaska , north Japan Sea (Gardiner 1975). 



HABITAT: Intertidal to :1 .445 111 . Found at low watcr on hottoll1~ 
Of111Ud, 111uddy sand. gravcll} mud, and shiltlng ~and ColleLled on 

bottoms of stick} and soft 111ud. silt) cia}. \,anous combinations of 
mud. sand. gra\'el. pchhles, stones, worm tubes, shells and ddrI­
tus (Pettibone 1963). In Klllncr's (197X) stud) lrom Cape ('ud to 
Cape Hatteras . LIIJllbrillerisJmglli.\ was a dominant SPCCll'S in sand 
on the inner and 11lId-shelf. and In sIlt llay on the mld·outcr shell 
and slope. Greatest numbers occulTcd in medium, \\ellsnrted 
sands. Stcimle and Stone ( 1973) found L /iw~ilt\ to be a dOllllrlUllt 
speeics III medlulll-coarse gralll sand oil south" csl l.nllg 1s1.llld 
Similarly, in the Ne\\ York Bight ape, l.../i'ligilt.l. althoul.'h prcsellt 
III all grades of sand. \\as most coneenlt~lted III medium ('narse .Ind 
\\ Ith an orgalllc content of < 4 'Ie It \\ as abscnt from Illllst tat l(1n~ 
with high orgalllc contcnts or I\as prc.,cnt in \ er) \(m numhers 
(10-20 m') (Fig 45. Tahle I) 

FEE ING ECOLOGY. L..!i'ligifi.l. as llthL'rlumhrinenlk I~ lOll 
sidcred a l 1rnl\ ore. Bleg\ad (1914) lIsted the gut l'nntCl1tlllrL [rll 
gilis as poh chaetes. Llphluroids. nCll1crtcans, small l'm tacC,IIIS 
and bi\ al\'es 

LIIJllbnllU'I.1 .tiw~ili.\ has hccn found as a prc\ Item 1"1 thl Will 

achs of cod and haddock (Pettibone 1903) 
Tyler (197 \) found nt) sea,onal trenJ In lalnnl \aluc f0r Can 

dian spec'memo, the annuJI mean \\ as -L)6) g lal g dl) \\clgh 

REPRODCCTIO:--' A '\D GROW'] H L. Jragtl,\ h I,lC"I 

obscned eontallllllg largc eggs In August III thc Wood Hole 
Mass .. area (Pettlhone 1963) 
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Figure 4S.-Distribution and abundance or LUlllbrineris fragilis in the Ne\l 
York Bight apex. 
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Wlthlll the I.lllllhnlll'til population at J)i~k() f·Jord. (ir~cnland. 
Curti' (I (177) oh,crvcd that largl!.(locytcs L~O{J 250 1,m) oil, Jmgt 
IiI were pre'oellt at ,Iii tlJ11csol the sampling Inlerval (I')S') (,tl) Indl­
latlng that the 'pel'le, produce, I.H\ae ha\lng .r direct 
dC\'l:lnpJ11ent. Yet, ailhough most 'pcclrn..:n\ \\erc Idrge and prc­
sUlllahl) l1lature, only ahoUI 20'; 01 those sampled were 1Il\lJlved 
In g,\lllctllgcneSis This suggC\ts th;lt d I.Jlge segment ollhl' pof'lulJ 
t\lm did not replIldule 'I horstln (1()4Il) ,t1 II conSidered Ihall [rll 
liil/\ hd\.1 dli'eLI lanai devclopmcnt as did l'l;ttlhnne (1')"4) ..... ho 
u,lIeLlcd nonpelilgle IM\.I1 IlJl1lhnncnd~, lent.ltlvcl) Idcntlilc<1 U~ 
I . li·<I~ilt\ at PUlnl B.lffI'\\ AI.I \.;;1, dUring SCf'llcmhcr I hClic lar 
lac \\ere lound In mUlUS Ill.l ,es, ol1lctll11e\ .Ittachcd to thc tUIll 
loltc IJlIlll'lIia t', /111 III 1<1 

1.lll11hrtl/('/'il 'l'Il/Ji~ \ 'crrill, IX7.' 

DI:SC RII' If( ):\. Bod) :hcCJdllkc, lenglh 10 I 'i0 mm .... rdth IL ] 
mill, Sq;lIlulI lt12t)(l rpcttll:l,lI1C 196') 

DIS]RIIH III)' ~IJlIle hI ort!l ('Jmllll.l. ()ulf of Mel(l~o 
(,arllinL:r 11}75) 

H \BI! \ I Inlerlld;d to olb\ I depth I (lund allo\\ "aler bur 
fl)\\ Ing III muJ ,Ind and b r. 'alh ton III ( mp,llt and ml cd 
\\ 11'1 'nud ,lIld III .lIId) n ud 1 .lIs "I) ~ II: the 10\\ \\.tter mrk Cui 
I'L'Ld on hottolll ol! rmLi \\lIh hLiI m~(\ compact ml ture 01 

!lud ,tIld JmL \Jnou lO'l.blllatlOn (ll mud Jill!, gra\el. \\lIh 

"p"ll~e" hell ... nd amphlpod and \\orm llobe ommon among 
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figure -'6. -Distribution and abundance or Lumbrilluis telluis in the '\e\\ ,"or!. 
Bight apex, 



the sandy tunicate~ AlI1aroeciwll pel/licililim (Pettibone 1963). 
LlIlI1brilleris lellllis was abundant in sample~ co llected on the Ne~ 
York.-Ne~ Jer~ey outer continental shelf by Pearce, Caracciolo. 
Habey. amJ Roger~ (1977a). In the New York. Bight apex. L. lellllis 

was present in all scdiment types, occuning in high concentrations 
in a variety of sediments. particularly those with medium to high 
organic contents (Fig. 46; Table 1). 

FEEDING ECOLOGY: The Lumbrineridae, in general, are 
thought to be carnivores. however, Sanders et al. (1962) found 
sand. diatoms, and detritus in the stomachs of L. lellllis. indicating 
that it may also be a deposit feeder. 

In our collections, L. lellllis has been found in the gut of the poly­
chaete Thar.n aCUllIS on three occasions (Frame).1U 

REPRODUCTION AND GROWTH: Gelatinou~ egg masses 
with large , dull greenish yolky eggs have been found in the sand in 
Cuttyhunk Harbor, Mass., during June. Similar large yolky eggs 
were found insidc some individuals found in the same area. Spheri­
cal gelatinous masses co ntaining eggs and larvae were also 
observed attached to the surface of the mud (Pettibone 1963). 

The early development of Llimbriconereis sp. from Newport. 
R .l.. described by Fewkes (1883), may refer to this species. The 
eggs were found in all stages of growth in June, July, and August. 
Early development took place within the gelatinous egg masses, 
after which crawling, nonpeJagic larvae emerged. 

In Greenland, Curtis' (1977) collections of Lllmbrilleris spp. 
(tentatively identified as L. lenuis and L. mill LIla) included a num­
ber of females, often bearing coelomic oocytes of IS0-2S0 Jlm. 

The appearance and size of the ripe ova seemed to him to be indica­
tive of direct larval development. Spawning season could not be 
discerned. 

Nilloe Iligripes Verrill, 1873 

DESCRIPTION : Motile, burrowing form: body elongate, slen­
der. Length to 100 mm, width to 4 mm. st:gments to 150 (Pettibone 
1963) . 

DISTRIBUTION: Gulf of St. Lawrence to Florida, Gulf of Mex­
ico, Chile, off northwest Spain, Antarctic (Pettibone 1963: GaI~ 
diner 1975) . 

HABITAT: Intertidal to 1.170 m. Found at low water in mud. 
Collected on bottoms of soft or sticky mud, sandy mud. silty cia) 
and fine sand. mud mixed with gravel. shells. and worm and 
amphipod tubes. Nil/oe lIigripes forms tubes of mucus mixed \\ ith 
mud and and (Pettibone 1963). In Kinner' (1978) study from 
Cape Cod to Cape Hatteras. N. lIigripes was one of the dominant 
speeies on the mid-outer she lf in silt-cia), occuning 43.8 % of the 
time at stations with> 10% silt-cia). In the Ne~ York Bight apex, 
N. lIigripes occulTed in high concentrations in a variet) of sediment 
types and organic levels (Fig. 47: Table I) . 

FEEDI G ECOLOGY: The Lumbnnelidae are generall) con­
sidered to be carni\orous burrowers (Da) 1967). However. Sanders 
(1960) found N. lIigripes to be a selective deposit feeder. feeding on 
the surface of the mud . 

"'Ann Fmme. Nonhea,l F,shene.s Cenler Sand) Hoo~ LabomIOC). '\allonal 
!llanne FIShenes Sen Ice. NOAA. Highlands. NJ 07732. pen. commun. Jul) 197 . 
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Figure 47. -Dislribulion and abundance of ,\';/Ioe /I;~r;p", in the '"\I '''r~ 

Bighl ape\. 

REPRODUCTION A TD GROWTH: Mab fIlled \\nh \\hltl. 
sperm masses and females \\ Ith large orange ) oil,.) l'gg~ 

( '" 160-190 Jlm in diameter) have been round In the Capl' Cod Ha) 
(Massachusetts) region In June . Jul) . and Augu,t. .. Illllg \\ ,Ih 
numerou s \ery small specimen,. Among the spl'clmens colleLll'd III 
Massachusetts Bay, fertilized eggs were prl'sl'nt among pdr .. p, dI:! 
in thl' branchial region. The yolk.) eggs were hl'ing e'truded 111'111 

large pores below the parapodw (Pettlbonl' 19(3). 

Drilonereis /ollga Webster, 1879 

DESCRIPTION ' Bod) threadlIk.e. length tIl 710 mm. \\Idth to 
I .S mm. segments to 1.000 (Pettibone 1963). 

DISTRIBUTlO"l. Mas,achu,ws to GC(lrgla. \\ \t lndl 
Washington. southern California (Pl'tlIbllllL 1%3, Gardlller 1~7'i) 

HABITAT Collected on bottolm of finl' ,and. dt~ .J). or n ud. 
1\ Ith worm tubes or fine gr.J\ el fr(lm the IIltl!rud,t1 III depth f 
2.4S0m(PetlIboneI963:GardInerI97'i) InKlIlnd()q-) ttoJ 
from Cape Cod to Cape Hattcr.! , Dn/O/luc \ /(1n~a \\.J a d lIlll 
nant speclcs on the Inner ,helf In and and on the mld-out r hdf III 
silt-cla~. In the '\'e\\ York BIght apex. 0./011 '0 I Lurrcd III J I t:dl 

ment t) pes. primanl) In finl' ,lIld. bcmg ... b cot from nl (h 
highc. t llrgalllc an:a (Fig. 4 , Table I) 

FEED!. 'G ECOLOGY' \klll e of th' f.1mll) (tht: \ 
dae) are bummef\ and Jre g/'ncr:lll~ .::on Idered 1lI be preda t: 
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Figure ~8.-Distribution and abundance of Drilnllerei.' IOll~a in th~ "ell Yurl­
Bighl apn. 

carnivorous (Pettibone 1963; Da) 1967; Gasner 1971) Ho\\ e\ er. 
Sanders et al. (1962) considered D. tonga to be a sediment Ingestor 
after finding sand, diatoms. and algae to be the ma1l1 cantent~ of Its 
gut. It may be that D. tonga exhibits both t) pes of feeding beha\ lor. 
each under different environmental condittons. 

REPRODUCTION AND GROWTH: No information was found 
on the reproduction and growth of this species. However. plank­
tonic larvae of this family (Arabellidae) were not found by Fewkes 
(1883), Thorson (1946), or Rasmussen (1956). and brooding has 
been recorded for another Arabellidae, NOTocirrus spinijerlls, (Pet­
tibone 1957). These facts tend to support the idea that the Arabelli­
dae exhibit nonpelagic development. 

Order Mage\onida 

Mageiolla cf riojai Jones, 1963 

DESCRIPTION: A slender-bodied, small worm with a spadelike 
head. 

DISTRIBUTION: Maine to North Carolina (Kinner and Maurer 
1978). 

HABITAT: Jones (1968) has observed that Mage/ona sp. lives in 
a well-sorted, high energy, sand environment. In the New York 

34 

I 
I 
I 
I 

20 

, , 
I; 
I, 
'\0 
I' 

, 
I 
I 

, 
I . 
, 

I 

, 
e 
g 
) 
I , 
I 

73'50 

, , , 
I , 

D · 

, 

, 

2" 

I , 

, 
, , 

_/ 

~-

\ 0 

73'40' 

I 
I 

20 I 
I 

./ 

40'20 

,J 

, 
-' , , 

/ 

40'10 

r igure "9 - Oi'tribulion and abundante IIf Ila~elnna cf riojai in the 'ell Yor~ 
Bighl ape\. 

Bight ape\. M(/~d(llla d noj£ll \\ a, found 111 10\\ numbers 111 tine [0 

medium ,aml), 10\\ organic areas ( < 3 q), and \\a, restricted to 

dt:pths of < 25 m (Fig 49. Table I) 

FEED! G ECOLOGY: Jumars and Fauchald (1977) cla,.,if) the 
1agelontdae a, surface deposit leeders. Day (1967) and Jones 

(1968) belle\cd them to be burro\\er,. uSing the spadelike head and 
large distensible probOSCIS to force their \\ a) through the ~ubstrate. 
The) feed on microSCOPIC debns. diatoms. organtc particles. and 
small plants and animab. While feeding. Mage/ollll sp. uttlizes the 
papillae of its paired prostomial tentacles. Food material adhere~ to 
distal papillae and is transferred to more proximal papillae \\ hen a 
loop is formed b) the tentacle ; by repetItIOn of this acti\ It}. food 
material IS passed stepwise toward the mouth (Da} 1967: Jones 
1968) . 

REPRODUCTION AND GROWTH: Specimens of M. rosea (a 
closely related species) collected from Cape Cod. Mass., b} Moore 
( 1900)" during the latter part of August contained nearly ripe eggs 
in the middle segments of the body. Bhaud (1972) reported larvae 
of Mage/ona sp. present in the plankton of the Danish Oresund 
from January through May. 

"Moore, J. 1900. The polychaelous annelids of Ihe Woods Hole reg,on. Unpubl . 
manuscr., 1032 p. U.S. NaIl. Mus., Wash ., D.C. 



Order Cirratulida 

Tharyx aeutus Webster and Benedict, 1887 

DESCRIPTION: Sluggish worms; threadlike bodies. Maximum 
size 15 mm by 2 mm; has a shallow, mucous-lined burrow (Webster 
and Benedict 1887). 

DISTRIBUTION: Maine to Virginia. 

HABITAT: 17wryx aeufus was abundant in samples collected on 
the New York-New Jersey outer continental shelf by Pearce, Carac­
ciolo, Halsey, and Rogers (I 977a) . It was also the most abundant 
polychaete collected in the New York Bight apex samples , occur­
ring throughout the apex in all sediment types . Although it was 
most common in low organic areas , it was present in concentrations 
as high as 3,300/m~ in high organic sediments (Fig . 50; Table I) . 

FEEDING ECOLOGY: The cirratulids, in general , are surface 
deposit feeders, gathering food particles from the sea bottom by 
means of numerous grooved tentacular filaments (Dales 1963; Day 
1967) , However, in some of our Baltimore Canyon Trough samples 
(Radosh et al. footnote 8), specimens of T. aeutus were observed to 
have consumed the polychaetes Lumbrineris fenuis and Drilanereis 
magna (Frame footnote 10). 

REPRODUCTION AND GROWTH : No information is avail ­
able for T. aeufus, however, Gibbs (1971) studied 17wryx mariani , 
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Figure SO.-Distr ib ution and abu ndance of Tharyx aculus in the New York 
Bight apex, 
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a closely related species, at Plymouth , England. He found that T. 
mariani is capable of spawning over several years , with females 
breed ing for the first time in the second year of life , The main 
spawning season extends from late October to early November 
when water temperatures are between 10° and 12°C. As described 
by Dales (1951), 7haryx spp. larvae are bottom-living, nonpelagic, 
and lecithotrophic. Population densities are at their highest level 
just after spawning has taken place; in Plymouth, the h~hest densi­
ties recorded were approximately 100 ,000/m2. At that time, juve­
niles of the previous year's brood composed about two-thirds of the 
population and were easily distinguished from the larger adult 
worms . During spring and summer, population levels gradually 
declined so that during the breeding season a mean density of only 
33,000/m2 was recorded , of which about 40 % were breeding 
adults. 

In the New York Bight apex, we observed T. aeufus to be 1.6 
times more abundant during winter months , which would indicate 
that this species may also breed here during fall or winter months. 

Tharyx annuLosus Hartman, 1955 

DESCRIPTION : Slow-moving , threadlike worm , slightly 
smaller than T. aeutus . 

DISTRIBUTION: New England to tropical South America; 
South Africa (Day 1973) . 
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Figure SL- Distribution and abundance of Tharyx allllulosus in the New York 
Bight apex , 



HABITAT: Collected in depths of80 4,540 m (Day 1973) In the 
New York. Bight apex, we found a few specimens 0 1 11Il1r\'\ ([lIl1l1lo 

SliS in depths as shallow as 3:2 m, a lthough the majority wcre found 
at greater depths. 77wry.\ CllllllllosU,1 was found In all sediment 
types, with largest numbers oceumng In fine sand Very high nUIll 
bers were often found in scdlmenb orhlgh organic content hut nunc 
were found at the station with the highest content 01 organic l11aller 
(13.9%). 771ar.\'\ lllllllllosus was also present 111 large numhers in 
medium and low organic areas (Fig. 51. Table I) 

FEEDING ECOLOGY: T. WllIlIlo.llI,I, as other l'lrr,llulids, is a 
surface deposit feeder (see Tharn ([ClIllI .I for oetails). HOlleler in 
a New Jersey outer contll1ental shelf sample, it Spelll11L'n III 'f' 
ClllllUloSLIS was found to havc eaten another polychaete of the genus 
LlIlI/bri/leris (Frame footnote 10) 

REPPODCCTlON A D GROWTH : In \\ Illter, there \\ere 3 
times more T 1II1111110.11I.1 In the Bight than in SUlllmer, pllssihl) Indi­
cating a fall N \\ wter spawning: perloo (see 'J' U<'I/lII,\) 

Caulleriella kil/ariel/sis (Southern, 191~) 

DESCRIPTIO Dlscretel) Illotile, bno\ Ihreaol d,c , 12 mm 

HABl'lA'1 Reported lrolll depths of III 2() III ( D ol) 1<)73). In the 
New Yor" Bight apLX (([I/I/('T/l'lIa "llIil/HIlI/I was present in 
oepths lip to II m in sL·dlJ1H.:nts ranging lrom coarsc 10 flllc <;and, It 
was rarl'ly pre,sen t in sedilllcJ1t, contilll1ing > 17r organic malenal 
(Fig 52 lahk I) , 

FEt:!)1 (, H 01 ()(,Y "tllllrtll/lIl,li"c olherclrraluIiJ~, IS:J 
slIrlJL'e depOSit !ceder (sec 171111'1'1 lIIlil/lI) 

RH)R()[)UC [10 ,\r-:[) (,R()\ 'I H: (jlhhs (I <)71) rep'rtcd 

CULIllt nt'llu {(I/'III 11(1(11 to he L.lpahlc 01 sPOJ" nll1£ o\er ,cveral 
ye.Jrs, He rqmrled that the dl.lll1et..:r 01 m;lture ooc}les In Plym ­
oUlh, [:ngl;lIlll. \\01~ 110 It III .Ino thc 1I1a11l Pu\\ nlllg Cd un W'OJS 
fr()Ill,\lIgu!>t til (ktnhcr Clllllfl'l'Illlu Iilplll 1'~')(,/f reached a maXI­
J11UJl1 d<:n'lt) of 22,(JOI) III n coJrly Ullllller, I'ernule, produ~ed 
I ,(JO() 5, ()()() Il()~) t L''' , 

In contra t III I1lll I 'peCies f(lund 111 Ihe I 'ew York Bight .lpcx. 
\Ihleh I\ere prc\enl In gre.ller numher dunng ummcr 1110111h." _ 
kllluJ'il/II/.\ \\.l\ 2 3 llllll'" mnr.: ahundanl 1'1 \I IIlter than 111 ummer 
Il1lCrms 01 Illllre intill 10UU[' .IIIIIC same tOll lon" '[ hi IndICates thdl 
( kllllll'lt JIll rrllhOJhl) hreed here JUring fall lH \1 Inter month 
(,ce I Ii 11111 ) 

long (Da) 1 C)73) COII/lrf/ IlJllgo('irrala \\\:hst~,. and Hl·ncdict. 1887 

DISTRIBCTION : Ireland (Da) 1973). CI\ York Blghl (Pc r"c. 
Rogers, Caracciolo. and Halse) 1977). 
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Figure 52.-Distribution and ab undance of Caulleriella killariensis in the Ne" 
York Bight apex. 
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DI:Sl'RII' 1 10 . Small, Ihrcddh"c, mOlile. burro"lllg form; 
Icnglh bUUI 6 111111, 50 7o,c mcnt mgle, \cry long median 
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Figure 53.-Distribution and abundance of Cossura /ongocirrala in the "Ie" 
Yorl.. Bight ape~. 



dor~al tentacle or g ill originate~ on ~etjger four (Web~te r and Bene­

dict 1887 ; Laubier 1963 : Day 1967) 

DISTRIBUTION : Listed by Gosner ( 197 1) as a boreal ~pecle,. 

found between Cape Cod and the Bay of Fundy. Abo collected In 

the New York. Bight and reponed from De nmark , the onh Atlan­

tic . Greenland , the coast of Chile, and the Sea of Japan (Web~ter 

and Benedict 1887; Curtis 1977; Pearce, Rogers. Caracciolo , and 

Hal ey 1977) . 

HABITAT: Inhabitant of mud and sandy mud in depths of 11 -22 
m (Webster and Be nedict 1887 ; Day 1967 ; Gosner 1971). Fauchald 

(1977) say cossurids are common in sand and especially in deep 

slope abyssal muds. 
In the New York Big ht apex, Cossura /ongocirraro was collected 

in depths ranging from about 23 to 46 m . It was characteristic of the 
highest organi c fine sandy and silty sediments (Fig. 53; Table I). 

Summer and winter distributions were almost identical. 

FEEDING ECOLOGY: Cossurids appear to be burrowing 
deposit feeders, us ing the eversible. soft, unarmed pharynx in feed­

ing. The do rsal te ntacle a lso appears to be sensory and, addition­

ally, may be respiratory in function si nce it is well equipped with 

blood vessels (Day 1967 ; Fauchald 1977). 

REPRODUCTION AND GROWTH : Curtis (1977) coUected C. 
/ongocirrata in Greenland, however, no gametes were seen and the 

reproductive biology of the spec ies re mai ns unknown . 

Order Terebellida 

Ampharete arctica Malmgren, 1866 

DESCRIPTION : Tubicolous worms, inhabitating a memb r"llous 

tube covered with mud , sand g rains, or foreign matter (Day J 967: 
Gos ner 1971). In our collec tio ns, length averaged 15- 18 mm. 

DISTRIB UTION: Cosmopol itan (Hartman 1969) . 

HABITAT: In the New York Bight apex. Ampharere arcrica was 

col lec ted in depths from 10.9 to 45.6 m . It was usually associated 
with fine to medium sandy sediments with low to medium organic 

content. although it did occur in low densities (101m") in high 
organic areas (Fig. 54: Table 1). 

FEEDING ECOLOGY: The Ampharetidae are sessile deposit 

feeders which gather food particles from the surface of sand or mud 
by means of buccal tentacles which can be extruded from the mouth 

(Da) 1967: Jumars and Fauchald 1977). 
Yablonskaya (1976) has fou nd that the food of Ampharetidae 

from the AzO\ and Caspian Seas (U.S.S.R.) can ists of flocculent 

organic-mineml particle~ II ith some remains of diatoms. blue­
green and green algae. 1\ 1 o~t small ampharetlds either collected par­
ticl es of plant detritus from the sediment sUiface or filtered them 
from the II ater 13) er immediatel) abO\e the sediment. 

REPRODUCTION D GROWTH: Little Informatinn lIas 
al ailable lln the reproduction and groll th of A. arcrica. hOllel cr. 
Thorson (19'+6) stated that ih II Ide dl',rnbution In Arcticeas Indi­
cated nonpelagic del elopment because pelagiC del elopment I, sup­
~ re~sed in nearl) all ArctiC speCies. 
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Figure 54.-Distribution a nd abundance of ~mphort'l( OI<'lICO in Ih, ,." \ur~ 
Bighl apn. 

Hutch Ings (1973) studied reproducti\c patterns 01,1 rdatt,;d p 
cies, MelliI/O crislow. Thl Northull1heriand (Engl,mJI populJtlo'1 

of M. crWalO breeds annuall) 0\ er a period of .thnUI 2 \\" t th" end 
of December and beginnIng of January . Benthic /,111 t,; art,; pro 

duced ~ hlch metamorphose Into juveniles \\ tthln 2 tf' 1 "" 01 

spawning. Mel/iI/a crisrara IS potcntiJII) lapahk "I brcldm f)f 

the first time when 2 yr old. Thc maJont} 01 Ilorm sun 1\ L p .. 11 n 

ing and ,\I. cri.II(lIO prohabl} breeds annuall} Illr '<'Ier I )t,; T\ In 
this population. nO! all potential hreeders spallll SOllie r rh thur 
gametes and release another hatch of g;Jlllctes Into the C lelt 01 Th 
Northumberland population of.\! Cl'IITUllil n r tht,; OUlh<.:fhl'lO I 

limit of the spceies dIStribution. I\hleh Inelleate tholt em lronmt,;nt I 
conditions for thiS population are not Op!lmlstn I hI,; popu .111 n 

appears to mall1tain ihell b) prodUCing 11.'11 r O<..lC) tc Jnd b >nl 
pan of the population 'pall nll1g. 

Asabellides ocu/ala (\\ebstcr. IR8!)) 

DESCRIPTIO. Ses.lic lIorms. d\\ellll1g an memhrnn u IU 
In our Lolll.'.:tlnn . length. re (hed 20 mm 

DISTRlBCTIO : Curx' Coo £0 C pc H Ih:m 

rt'aehll1g mod rot .. bundJn 
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Figure 55 .-Distribution and abundance of .·habel/ides ow/ala in the 'e" \lIrk 
Bight ape\ . 

hlghe~t concentration of A. oelllara occurred at a high organic con­
tent station (Fig. 55; Table 1). 

FEEDING ECOLOGY: A. oCIIlala, lik.e other Ampharelldae, I, 
a surface deposit feeder (see A. arclica). 

REPRODUCTION AND GROWTH: No speCific InformatIOn I, 
avai lable for A. oClllala (see Ampharele aretiea). 

ADDITIONAL INFORMATION: It has been observed that A . 

owlata and several other tube dwelling polychaetes produce the 
enzyme protease externally. It is hypothesized by Zottoli and Carri­
ker (1974) that this enzyme helps keep the internal sUlface of their 
tubes free of attaching organisms. 

In recolonization studies during summer 1977, following the 
1976 anoxic event in the New York Bight , " blooms" of A. owlara 

were observed in formerly oxygen depleted areas (Steiml e and 
Radosh 1979). Although A. oeulata is not generally regarded as an 
opportunist, we found it in highest concentration at a high organic 
station in the present study and we a lso found it in large numbers in 
an earlier unpublished study at an ocean sewer outfall off Deal , N.1. 
Fauvel (1958) remarked that the unusual ,pectinate gills found in 
this family (Ampharetidae) are adaptations for surviving in poorly 
oxygenated water. 
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Order Flabelligerida 

Pizerusa aJfinis (Leidy, J 855) 

DESCRIPTION: A large , rather ~cdentary ,pccie~ character­
IICd, 10 part, hy the pm,e.,'IOIl of mULus-,eerellOg papillae to 

which sand or mud particle, adhere. Lengths In our collection, 

reached 75 mOl 

DISTRIBUTION Maine to Chcsapeak.e Bay (Kinner and 
1aurcr 197X) 

HABITAT Ph('l1/l{/ a{fiIll.1 has heen c()llected In moderately high 
number, lrom the Ne\\- York -Ne\\- Jef\e) outer continental shelf 
(Pearce, CaracLiolo, Habe), and Roger, IY77a). In a study of the 
Ne\\ York. Bight apex, PearL~ (IY72) found P. a{filli.1 to he more 
abundant around sludge deposits than ill natural Lommunlles In the 
pre,ent lO\estigatlllO 01 the ape , P a{fillll \\a, found in all sedi­
ment types hut wa, again L'learl) most ahundant In high organic line 
salld and silt) sediments. occumng in numhers as high as 800 'm' 
(Fig 56 Table I) 

FEEDI~G ECOLOGY' rhc Hahelltgend.lcaredl~creetl) mottle 
depOSit Iceders, u,ing their Ilrge Inll} palp> to collect I(lod parti­
cles Imm the ,cdlment surface (Jull1ars and Fauchald 1977) 

REPRODUCTlO A D GROWTH : No .\pecific Il1formation 
\\a~ available In the IncrJlUrc for thIS speCies However, Fallon 
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Figure 56.-Distribution and abundance of Pherusa a/finis in the Ne\\ York 
Bight apex. 



(footnote 5) found the peak reproducti ve period for P. affi l1is in the 
New York Bight to be during spring and fa ll , with ~ome recrui tment 
almo~t all year. In our study of the apex , there we re approx imately 
1.5 times more P. affil1is in the Bight during summer months than 
during the winter in terms of higher densit ies at the same stations. 

Phylum Arthropoda 

Class Crustacea 

Order Isopod a 

Edotea triLoba (Say, 1818) 

DESCRIPTION : The genus and spec ies EdOl('a Iriloba has been 
revised to include the spec ies 11I0 11l0Sa (Stimpson) and amra 

(Richardson). It is a smal I. dorso-ventrall y flatte ned, ova l-shaped, 
muddy-co lored isopod cru stacean, whi ch grows to about 10 mm in 
length (Miner 1950; G. Schultz 1969). 

DISTRlBUTION : Miner (1 950) reported that thi s species is dis­
tributed from Nova Scoti a to New Jersey. 

HABITAT: Smith (1964) reported that £. Iriloba is fo und on 
muddy shores, usuall y with dirt adhering to the carapace. Miner 
(1950) reported it from mud and fine sand from the surface to 46 m. 
In the New York Bight apex, E. Iriloba was widely distributed in 

Figure 57.- [Ii,tri buti oll and a bundance of EdOlea lri/oba in th. " .\\ \ or" 
Bight apn. 
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depth~ ranging I rom about II to 4h III It oClurred 10 all I:dllll nt 

type, but \\..1' 111(\,t C0l11111011 111 11\\ ulganil Ime til medlUlll .lI1d 
(Fig 57. Tahle I) 

FEED1"lG ECOLOGY Pedf\e et ,11 (194~) clln Id red I trI 

luba a ,ea\enger Sander, (llI5A) cia ~illed It a a elCdl\ lkpo It 

feeder. and \l)e!'. (llI77) called It an lpl II t,d fceder 
G. SLhultl (1969) reponed finding I .. In/lll>" ..I'" pI ' It\: 1'1 III thl: 

stomachs of cod 

REPRODLCTIO A D GRO\\ 1 H . Sne" In l"lpnd .m: epa 
rate. Eggs are hrooded b) [he fel11JIe In the marsuplun \ III 
cumaceam and [analdaceans. the hatLhlng stage IS d I'll [land 
(manca stage). ha\lI1g the la,t palrlltlegs IncllJllpletel) Je\dopcd 
The young usuall) do not remain \\ Ith the fel11ale alter the} 1e.1\ I: 
the marsupIUm (Barncs 1974). 

Order Amphipoda 

A mpelisca l'errilLi l\ lills, 1967 

DESCRIPTION: A small alllphipod . l11ales gnl\\ to 10511111' III 
length . femalcs to 13 5 111111 . Bod) comprcssed. smollth, t\\ II PdlJ 

of eyes. Ampeli.lca \'elTilli IS a donllclliar) fnrm \1 hlch UlJ1 trull,.1 
~ha ll ow. thln-wallcd tube In sand Thc tuhes arc opcn nnl) .11 thl: 
upper end, thc mner walb solidified by glandular sccrctl'IJl fruJ1l 
the peraeopods (Bow,field 1973) . 
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DISTRIBUTION: Southern side of Cape Cod to North Carolina 
(Bousfield 1973); Gulf of Florida from Tampa north (Bousfield). 12 

HABITAT: Kinner et al. (1974) reported this species to dominate 
a transitional zone between sand and mud in Delaware Bay. Bous­
field (1973) reported it to be abundant in coarse sand from low 
intertidal to depths of about 50 m. Ampelisca l'errilli was the sec­
ond most abundant amphipod collected in the New York Bight 
apex, most commonly found in fine sands with some occurring in 
medium sands off Long Island and New Jersey. This species was 
present only in low organic areas in depths to 24 m (Fig. 58; Table 

1) . 

FEEDING ECOLOGY: Ampelisca spp. lie upside down in their 
tubes, projecting their setose antennae as filtering organs (Barnard 
1969). Ampelisca I'errilli has been classified as a suspension 
feeder-surface detritivore (Bousfield). " 

REPRODUCTION AND GROWTH: Bousfield (1973) stated 
that A. l'errilli has an annual life cycle in New England, with ovi­
gerous females present in the summer. However, in a west Florida 
estuary, Thoemke (1977) found ovigerous females to be present 
year-round, averaging 9.6% of the population. He believed them to 
produce several broods per year. In view of these differences, tem­
perature may be of importance in regulating the Iifc cycle of this 
species. 

In this family (Ampeliscidae), the mature male form emerges in 
abrupt metamorphosis from a femalelike penultimate stage (Bous­
field 1973). 

Ullciola irrorata Say, 1818 

DESCRIPTION: Smooth, slender, slightly depressed body with 
red spots or blotches when alive. Females grow to 10 mm, males to 

13 mm. Ullcioia irrarata usually inhabits tubes constructed by 
other amphipods or polychaetes, but can build a tube of its own if 
no others are available (Bousfield 1973). Smith (1950) reported 
that these amphipods have been observed swimming or roaming 
across the bottom, leaving their tubes for considerable lengths of 
time. 

DISTRIBUTION: Gulf of St. Lawrence to Cape Hatteras (Bous­
field 1973); off South Carolina (Shoemaker 1945); also, Green­
land, Norway (Holmes 1905). 

HABITAT: Pratt (1973) and Maurer et al. (1976) included U. 
irrorata as a member of the silty sand fauna of the Middle Atlantic 
continental shelf and estuaries. Bousfield (1973) reported it to be 
found in coarse to medium sands from the lower intertidal to over 
55 m in New England waters. Shoemaker (1945) recorded the spe­
cies in depths to 183 m. Holmes (1905) recorded it to over 914 m 
and Schmitz (1959)'4 reported U. irrorata from muddy bottoms in 
North Carolina to depths of 1,500 m. Pearce (1972) found U. 
irrorata to be the only amphipod collected in the sewage sludge dis­
posal area of the New York Bight apex. Michael (1973) called U. 
irrorata a cold water species which tolerates a wide range of sedi­
ment types, but prefers sand. The present collections in the Bight 

12Edward Bousfield, pers. commun .. cited by Fox and Bynum (1975). 
IJEdward Bousfield, pers. commun., cited by Biernbaum (1979). 
14Schmltz, E. 1959. A key to the marine Amphipoda of the Beaufort, North Caro­

lina area. Unpubl. manuscr.. 6 p. Duke Marine Laboratory, Beaufort. N.C. 
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Figure 59.-Distribution and abundance of VI/ciola irrorata in the I\'e\\ York 
Bight apex, 

apex show U. irrorata to occur in all grades of sand, particularly in 
fine sand and in low organic areas. Unciala in'arata was wide­
spread in the apex, the third most abundant amphipod collected, 
occurring in depths to 33 m (Fig. 59; Table 1). 

FEEDING ECOLOGY: Smith (1950) reported U. irrorata to be 
a scavenger and detritus feeder. while Sanders (1956) classified it as 
a selective deposit feeder, which may feed on detritus or be herbivo­
rous. Enequist (1949) reported members of this family to be pri­
marily filter feeders, emerging from their tubes and feeding on 
detritus whenever concentrations of suspended material are low. 

Unciola irrorata is a principal forage species for haddock col­
lected off Cape Cod and Georges Bank (Wigley 1956; Wigley and 
Theroux 1965). 

REPRODUCTION AND GROWTH: Bousfield (1973) reported 
an annual life cycle off New England, with ovigerous females 
present from March to July ; one brood per female. Smith (1950) 
stated that U. irrarata breeds 10-11 mo of the year in Block Island 
Sound, with mid-summer the minimal spawning season. 

Pseudullcioia obliquua (Shoemaker, 1949) 

DESCRIPTION : Body smooth, slender, lacking eyes; length to 6 
mm (Bousfield 1973). 

DISTRIBUTION: Bay of Fundy to New Jersey (Bousfield 
1973). 
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Figure 60.-Di\tribution and abundance of Pseudullciola obliquua in the Ne\\ 
York Bight ape,. 

HABITAT: Bousfield (1973) reported Pselldllllcioia obliqulIa to 

live in tubes in medium fine to coarse sand from just below the low 
water level to more than 50 m in depth off New England . In the 
New York Bight apex, P. obliqlllla was collected at several stations 
(9.6-25 m in depth) to the east and west of the dump sites. It was 
most common in fine-medium sands, but also occurred in coarse 
sand areas. Pselldllllcioia obliqllua was collected only in low 
organic sediments (Fig. 60; Table I). 

FEEDING ECOLOGY: Mouthparts of P. ohliqlllla are adapted 
for feeding on algae or detritus (Bousfield 1973). 

Shoemaker (1949) found this species as a prey item in the stom­
achs of haddock. 

REPRODUCTION AND GROWTH : Bousfield ( 1973) reported 
ovigerous females of thi s species off New England from April to 
August, with four-six relatively large eggs per brood. The life 
cycle is annual. 

Protohaustorius deichmalllzae Bousfield, 1965 

DESCRIPTION: A small , free·living, burrowing amphipod. 
Females of the species grow to 6 mm , but males are slightly smaller 
(4.5 mm) (Barnard 1969; Bousfield 1973). 

DISTRIBUTION : Central Maine to Georgia (Bousfield 1973). 

41 

------...... \"... .... 
// // ~~O\ \ ....... ----+--" / .-------.-
I! I \ ./ \ 10\//__ _.J 
! / ",J .--l ~- -' 40°30' 
I' ( ~-
1/ , .... ; 1':,7 

"

11" 1" 1/ \ "'II "r 
/ .... -\ . 

1 )/ 
I /i , 
\ 20 I :, " 

'----' i (, 
;: " ".J 
' .... ') 

~ 

- -- - - - - - ... 

, , , 
, 

\ 

I 

, , 

, , , 
i 
\ 

\ 

\ 
\ 

, 
'. 

---/' ... 
( 4 a \ 
\ J ,---' 

01 - 99 m 2 

0100 309 m2 

, , 
/ 

i 
//~ , , 

, 
1 /,/ 

74°00' 73°50' 73°40' 

Figure 61. -Distribution and abundance of Protohaustorius deichmollllae in 
the Ne\\ York Bight ape,. 

HABITAT: Bousfield (1973) reported that ProtohallsfOrills 
deichll1allllae prefers shallow, warm water, protected bays and estu­
aries, depths up to about 20 m, and fine si lty sand. This species was 
also considered characteristic of fin e sand bottoms off the 
Delmarva Peninsula (Maureret al. 1976) . Samcoto (1969) reported 
a maximum lethal temperature of 36°C and migration of the spe· 
cies into deeper water as temperature decreases. ProtohallvtoriliS 
deic/zll1allllae is tolerant of low (10%0) salinity and low dissolved 
oxygen levels. In the New York Bight apex, we found P. deichll1all­
nae only in f ine to medium grain, low organic sands in depths not 
exceeding 25 m (Fig. 61; Table I) . It was the most abundant amphl' 
pod collected during our study. 

FEEDING ECOLOGY: Members of this family filter feed while 
burrowing through the sand. They use their mouthparts to set up a 
filter current that directs food particles onto mouthpart setae and 
then toward the mouth (Bousfield 1973) . Sameoto ( 1969) reported 
this pecies to feed on diatoms, unidentified green/brown material, 
ciliates, and smaller crustaceans. According to Croker (1967), it 
would not feed on carrion. 

REPRODUCTION A D GROWTH: P. deic/zll1alllzae has an 
annual life cycle with ovigerou females found May to August in 
New England waters. There may be more than one brood per year, 
with brood size ranging from about 2 to II eggs. Copulation may 
take place in the substratum, mechanism a yet unknown (Sameoto 
1969; Bousfield 1973). 



Protohaustorius wigleyi Bousfield , 1965 

DESCRIPTION: This species is very simi lar to Prorohaustorius 
deichmannae, but is slightly larger, males reaching a length of 6.5 
mm, females, 7.5 mm (Bousfield 1973). 

DISTRIBUTION: Maine to North Carolina (Bousfield 1973). 

HABITAT: Kinner et al. (1974) reported Protohaustorius wigleyi 
to be an important species in the sand bottom assemblage of Dela­
ware Bay, closely associated with the bivalve Tellina agilis and the 
amp hi pod Rhepoxynius epistomus; P. wigleyi was the most abun­
dant amphipod in clean medium grain sands off the Delaware coast 
(Maurer, Leathem, Kinner, and Tinsman 1979). Bousfield (1973) 
reported that it prefers subtidal clean sands off New England from 
the shoreline to over 146 m. In the New York Bight apex, P. wigleyi 
was most common near shore in depths up to 21 m. It occurred only 
in low organic sands, primarily of medium to fine grain size (Fig. 
62; Table 1). 

FEEDING ECOLOGY: See Protohallstorius deichmallnae. 

REPRODUCTION AND GROWTH: P. wigleyi has an annual 
lIfe cycle in New England waters, with ovigerous fema les present 
from April to August (Bousfield 1973) . 
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Leptocheirus pinguis (Stimpson, 1853) 

DESCRIPTION: A relatively large gammarid amphipod with a 
long (up to 17 mm), slender body. Leptocheirlls pinguis is an epi­
faunal organism, which constructs mucus and sediment tubes with 
one end open at the surface (Bousfield 1973). 

DISTRIBUTION: American Atlantic coast from Labrador south 
to Virginia (Bousfield 1973); North Carolina (Fox and Bynum 
1975). 

HABITAT: Bousfield (1973) reported L. pinguis to occur from 
the low intertidal to > 250 m, on sand , sandy mud , or mud bottom, 
especially in channels of estuaries. Michael (1 973) reported this 
species to prefer cold water and intermediate, poorly sorted sedi­
ments. In the New York Bight apex, L. pinguis was found at five 
closely spaced stat ions south of the dump site. Sediments there are 
predominantly high organic silt-fine sand, wi th depths ranging 
from about 28 to 46 m (Fig. 63; Table I). 

FEEDING ECOLOGY: This fi lter feeding species uses filte r 
setae of the ante rior peraeopods from which food is transferred by 
maxilliped palps to the mouth (Sanders 1956; Bousfield 1973). 

Leptocheirus pingllis is particularly important in the diet of had­
dock collected from Cape Cod and the south central portion of 
Georges Bank (Wigley 1956; Wigley and Theroux 1965). Smith 
(1950) also considered it to be the dominant food species for demer­
sal finfish in Block Island Sound. 
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Figure 63.-Distribution and abundance of Leplocheirus pinguis in the Ne" 
York Bight apex. 



Tyler (1973) reported the species to have an average caloric value 
of2. 147 g cal/g dry weight, which is relatively low (2-50%) com­
pared with values for other crustaceans. 

REPRODUCTION AND GROWTH: Ovigerous females are 
present April to June in New England (Bousfield 1973) . However, 
Smith (1950) believed spawning can occur throughout the year, 
with each female spawning more than once a year. The number of 
eggs per brood valies from a few to 70 (:1'=20). Bousfield (1973) 
stated that the life span of L. pinguis is probably 2 yr. 

Rhepoxynius epistomus (Shoemaker, 1938) 

[Trichophoxus epistomus (Shoemaker, 1938)] 

DESCRIPTION: A burrowing species, body relatively broad 
with a rostral hood abruptly narrowing in front of the black eyes. 
Females reach a length of 7-8 mm, with males slightly smaller 
(Barnard 1969; Bousfield 1973). 

DISTRIBUTION : American Atlantic between southern Maine 
and Georgia (Watling and Maurer 1972 ; Bousfield 1973); also 
reported from Cuban waters (Ortiz 1978). 

HABITAT: Kinner et al. (1974) reported Rhepoxynius episromus 
to be dominant in sandy areas of Delaware Bay, closely associated 
with Tel/ina agi/is and Prorohausrorius Il'ig/eyi. Bousfield (1973) 
reported that it is found in medium-fine unstable sands off New 
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England, from immediately subtida l areas to depths of > 50 111; 

males occasionally occur in the plan]..ton. Watling and Maurcr 
(1972) stated that this species is euryhaline in medium to fine sands 
(5-15 % silt-clay). Feeley (1967) suggested a preference for coarse 
sand . In the apex of the New York Bight, R. episroll1us was charac­
teri stic of medium to fine sands, with a few occurring in coarse 
sand . It was most common in low organic areas in depths up to 30 
m; a few occurred in medium organic areas and none were found in 
high organic sediments (Fig. 64; Table 1). 

FEEDING ECOLOGY: Barnard (1969) believed this species to 
be omnivorous , while Biernbaum (1979, citing Bousfield footnote 
13) classified it as a burrowing detritivore. 

REPRODUCTION AND GROWTH: Bousfield (1973) reported 
that R. epistomus has an annual life cycle. with ovigerous females 
present from May to September off New England. In this family 
(Phoxocephalidae), the mature male form emerges in abrupt meta­
morphosi s from a femalelike penultimate tage. 

Order Mysidacea 

Neomysis americana (Smith, 1873) 

DESCRIPTION: The opossum shrimp; small shrimp-like crusta­
ceans up to 12mm in length; eyes on stalks (Gosner 1971). 

DISTRIBUTION: Wigley and Burns (1971) reported this spe­
cies to occur from the Gulf of St. Lawrence to Chesapeake Bay, 
however, Gosner (1971) extended its range south to Cape Hatteras. 

HABITAT: Neomysis americana is the most common euryhaline 
mysid shrimp inhabiting the estualies and coastal waters of the 
northeastern Uni ted States. Wigley and Burns (1971) regarded it as 
a shall ow water species most commonly reported from the interti­
dal zone to depths of 60 m; Gosner (1971) reported it in depths up 
to 214 m . Neomysis americana is essentially a bottom dweller dur­
ing the day, but undertakes regular vertical migrations to the surface 
during darkness (Herman 1963) . 

In the apex of the New York Bight , this species was col lected 
nearshore in depths to about 24 m and was most abundant in low 
organic fine sands (Fig. 65 ; Table 1). Because the Smith-McIntyre 
grab sampler is not a particularly good sampling device for this 
highly motile species, our estimates of its abundance and distribu­
tion are probably very poor. 

FEEDING ECOLOGY: The food of mysids consists of small 
plankters or bottom forms as well as detritus filtered from currents 
set up by the thoracic limbs , thus, mysids might be considered to be 
omnivorous (Smith 1950; Clutter 1967; Richards and Riley 1967; 
Gosner 1971). 

Stickney et aJ. (1975) found that the estuarine sciaenid, Cynos­
cion rega/is, fed heavily on N. americana in the southeastern 
United States; of a total of 120 fish examined, N. americana 
occurred in 55 % of their stomachs. Neomysis americana, which IS 

often known to live in large swarms, also forms an important part 
of the diet of shad, flounder. and haddock (Wigley 1956; Barnes 
1963). 

REPRODUCTION AND GROWTH: The sexes are separate and 
there is external dimorphism in this pecies. Females have a brood 
pouch and development of young is direct, occurring withm the 
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Figure 66.-Distribution and abundance of Crallgoll septemspinosa in the New 
York Bight apex. 

toms in deeper water off hore. Its colo r imitate that of sand so 
c losely that it is camouflaged when resting motionless on the bot­
tom or when part ially buried in the sand . Between tides , it uses it 
pleopods to bury itself in the moist sand to a considerable depth 
(Miner 1950; Williams 1965). Crallgon seplemspinosa can tolerate 
a salinity range of 4-32%0 and temperature extremes from 0 .0 ° to 
26.0°C (Price 1962). 

In the New York Bight apex, C. seplemspinosa occurred in low 
abundance, 1O- 20/ m2, in depths from 9.6 to 29.8 m . It was col­
lected in all grades of medium and low organic content sand , but 
was most abundant in low organic fine-medium grain sand (Fig. 
66; Table I). 

FEEDING ECOLOGY: Price (1962) considered this species to 
be an omnivore in Delaware Bay. Williams (1965) reported that it 
consumes planklOnic c ru tacea and scavenged material. Sanders et 
al. (1962) found that C. seplemspinosa ate detritus, diatoms , small 
crustacea (ostracods), small mollusks (Gemma gemma) , nema­
todes. and algae in Long Island Sound. Wilcox and Jeffries (1974) 
found the species to prefer and grow best on animal tissues of 
marine origin although it was a lso able to utilize food of microbial 
and terre trial origi ns. 

Creaser ( 1973) stated that spent epito l-,.es or the bloodworm, Gly­
cera dtilranchiuliJ, are eonsullled by C. sepletl/JpilJos(l, which III 

turn IS eatcn b)- the ~tnped bass, Morone sllxmilis. CralJgull sep­

tl'lmptlJo.I(/ must ullllLe all of Its powers of eoncea lment , for It IS 
altlvcly ,ought and con,umed b)- nead)- a ll o f the large r II,hc, 
"hich frequent Its waters. It constltute~ a pnnclpai food for weal-,. 
fiSh, C\flll.\ciVIl rt'gullI, I-,.Ingft~h , MellltCtrrllll.111LWltlt.l, bluefi,h, 



POl11alOl1lUS sa/tatrix; flounde rs (Para/ichrys delllatus and Pseudo­
p/ellrollectes al11eriCalllls); striped bass, Morone saxatilis; and had­
dock , Me/an ograml1llls aeg/efinus (Whiteley 1948 ; Miner 1950; 

Wigley 1956). 

REPRODUCTION AND GROWTH: Price (1962), study ing the 
biology of C. seprel1lSpillOSa in Delaware Bay, made collections in 
a salinity range of 4.4 to 31.4%0 at temperature extremes of 0.0° to 
26 .0°C. The major breeding season was judged to be March to 
October, but ovigerous fema les were found throughout the year in 
salinities of 17 .7-29.3%0 and temperatures of 0.00-25.0°C. He 
found femal es to mature in I yr, with egg production increas ing 
with increasi ng size of the fema le. First egg bearers of the year 
were found to be large fem ales, with smaller ovigerous females 
more numerous in July. An average of 300 eggslfemale was pro­
duced in one annual brood. In Maine waters, Haefner (1972) sug­
gested that there may be more than one brood per year. In the 
laboratory, eggs hatched into planktonic larvae after 6 or 7 d at 
2 1°C. Fowler (191 2) reported that la rvae and young maintained a 
planktonic existence for a long period of time after hatching. 

Females outnumbered the males especially during the most 
active spawni ng season in Price 's ( 1962) study. Growth rate was 
estimated to be 1.6 mml mo, with no observed seasona l variation in 
the rate. Richards and Ril ey ( 1967) also reported growth rates of 
1.6 mml mo in Long Island Sound. However, Wilcox and Jeffries 
(1973) found that growth was temperature dependent and varied 
between 0.4 and 1. 1 mmlwk off Rhode Island . 

Contrary to the appraisal of other authors, Price (1962) judged 
that three year classes of females and two year classes of males 
occur in the shoal waters of Delaware Bay in spring. 

Ovigerous females have been found in North Carolina from 
December through May and August and late fall (Hay and Shore 
1918). Indi viduals taken in winter are larger than those found in 
spring . Juven iles have been found there from December to July, but 
from mid-summer to late fall, juveni les and adults disappear fWIll 
North Carolina estuaries. 

Bigelow and Sears (1939) reported mu,h the same pattern of 
occurrence in waters of the continental shelf from Cape Cod to 
Chesapeake Bay, with greatest occurrence in February dwindling to 
rare occurrence in July, but never abundant anywhere. 

On Georges Bank , where Whiteley (1948) made al l collections 
inside the 100-fathom curve, C. seplemspinosa was most common 
in September and January, rarest in June, and usually occurred near 
the bottom. He reported maximum numbers in July at Woods Hole, 
and in August in the Bay of Fundy. Ovigerous females were found 
in spring and early summer. The species was judged to produce one 
brood a year and to have a life span of 1 yr. 

In Long Island Sound, C. septemspinosa had mean abundances 
of 121m2 inJuly 1972, 11m2 in Apri l, and 81m2 in September 1973 in 
grab samples taken in mud bottom areas. The species had similar 
abundances in sands (x = 51m2 in July 1972 and 161m2 in September 
1973), and was slightly more common in sandy silts (181m 2 in Ju ly 
1972, 221m2 in September 1973) (Re id et a l. 1979) . In an Apri l 
through September 1971 survey in the western Sound, using an epi­
benthic sled, both larvae and adults were most abundant in July and 
August (Nationa l Marine Fisheries Service 1972). '5 

Fish (1926) found the larvae appearing from February to May 
and as late as December at Woods Hole, Mass . Needler (1941) 

15Natlonal Marine Fi shenes Serv ice. 1972. Davids Island Phase I: A short-term 
ecologIcal su rvey of western Long Island Sound. Middle Atlantic Coastal Fisheries 
Center Informal Rep . 7,29 p. 
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recorded hatching times from late spring to early wmmer (Jul) 
around Prince Edward Island , Canada. She dcscribed fi\e Ian al 
stages and a postlarval stage. All these stages were obtained In Jul) 
from plankton tows made about a meter below the surface along the 
shores of estuaries. Larvae were hatched in the laborator), but the 
series of stages was worked out from plankton samples. 

These data indicate an extended breeding season 111 high lati­
tudes. Variations in seasonal abundance 111 different localities north 
of Chesapeake Bay are possibly the result, in part, of varied sam­
pling methods in different years by different investigators. 

ADDITIONAL INFORMATION : In acute toxICity bloassays 

with CdC 12·2 'hH20 at 20°C and 20%0, Eisler (1971) found that thc 
concentration, fatal to 50% of the organisms of various marine spe­
cies in 96 h, ranged between 0 .32 and 55.0 mg/1 Cd2 . Crallgoll 
septemspinosa, at 0.32 mgl l, was most sensi tive of the species 

tested. 
In a study of acute toxicities of insect icides on marine decapod 

crustaceans, Eisler (1969) again found C. septelllspillosa to be the 
most sensitive to 12 insecticides tested. 

In stud ies of color discrimination among crustaceans, It has been 
observed that the chromatophores of C. septel1lSpinOSli adapt to a 
background of yellow, orange, and red , chromatophore changes 
being mediated through the eyes (Barnes 1963). 

Cancer irroratus (Say, 1817) 

DESCRIPTION : The rock crab. The carapace reaches a length 
of65 mm (Williams 1965) and a maximum reported Width of J60 
mm (Gosner 1971); it is ye ll owish in color, closely dotted with dark 
purplish brown, becoming reddish brown after death . The anterola­
tera l border is divided into nine teeth with margins granu late , not 
denticulate as in Cancer borealis. Crabs of the genus Cancer have 
been in eXIstence since the Eocene epoch; today, there are 19 li\ ing 
species in the world (MacKay 1943). 

DISTRIBUTION: Labrador to South Carolina (Wtliiams 1965) , 
Jeffries (1966) listed the southernmost limit as Florida . 

HABITAT: Collected from the intertidal zone to depths of 574 m 
(Williams 1965). Cancer irroratus prefers sandy or rocky sub­
strates, but has also been found on mussel beds (Jeffries 1966; Scar­
ratt and Lowe 1972; Winget et al. 1974 ; Krouse 1976; ReIlly and 
Sai la 1978). In general, smaller individuals are founu II1shore and 
larger individuals inhabit offshore areas (Searratt and Lowe 1972; 
Haefner 1976; Krouse 1976) . For example, Haefner (1976), 111 a 
study of the Middle Atlantic Bight, found that rock crabs < 50 mm 
in s ize were most abundant in depths of 15-150 m, and larger crabs 
(50-100 mm) were generally more common in depths of 150- 400 
m, however, the largest individuals (> 100 mm) were most abun­
dant at 20-60 m. 

The preferred temperature range of C. irrorutus is reported to be 
6.8°-14°C, however, they are known to inhabit areas of3°-20''C 
(Jeffries 1966). Salinities ranging from 14 to 33%0 are tolerable 
(Wi nget et al. 1974; Haefner and Van Engel 1975). 

In cooler New England waters, larger indIVIduals mal emIgrate 
into deeper, warmer offshore waters during w II1ter (Jeffries 1966. 
Krouse 1976) . 

In the New York Bight apex. small C. irroratlls were collected In 
depths ranging from about 11.5 to 29.8 m. The) \\ere found 111 all 
sediment t)pes. but were most common in low crganic meuium­
fine grain sands (Fig. 67: Table I). 
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Figure 67.-Distribution and abundance of Callcer irroralu\ in the "ell )ur1-
Bight ape,. 

FEEDING ECOLOGY: Thts ~peCles IS known to be a scavenger 
and carnivore. MacKenZie (1977) reported that it preys upon small 
clams, while Scarratt and Lowe (1972) have observed that prey of 
rock crabs > 25 mm in size consisted principally of polychaetes, 

mussels, starfish, and sea urchllls. 
Rock crab juveniles and adults arc preyed upon by se\'eral spe­

cies offish including cod, Gadlls 1Il0rlllla; little skates, Rapi eril111-
cea; red hake, Uropllycis chllss; striped bass, Marol1e saxatilis; 
tautog, Tautoga ollitis; and haddock, Me/ol1ogralllllllls aeglefil111s 
(Field 1907; Bigelow and Schroeder 1953, Wigley 1956; Wigley 
and Theroux 1965; Reilly 1975; Reilly and Saila 1978). 

Ennis (1973) reported that in Bonavlsta Bay, Newfoundland. C. 
irroratus and other decapods make up almost 50% of the gut con­
tents of the lobster Homarus ameriCal111s. 

REPRODUCTION AND GROWTH: In the Northumberland 
Strait, Gulf of St. Lawrence, Scarratt and Lowe (1972) found the 
smallest size at maturity was 60 mm for females and 69 mm for 
males, with breeding occurring in late summer and fall. Larvae are 
present in surface waters from June to September. In the Gulf of 
Maine, Krouse (1976) observed that most females attained sexual 
maturity between 70 and 80 mm carapace width, with a few at < 70 
mm. Spawning is believed to occur in late fall and early winter and 
hatching occurs in spring. In southern New England waters, Reilly 
and Saila (1978) reported that females in the 21-88 mm carapace 
width range could produce between 4,430 and 330,400 eggs/ 
individual. The presence of ovigerous females < 50 mm in size 
indicated early sexual maturity, Spawning occurred in the spring 
with major hatching in May. July was the principal period for larval 
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settlement. In Narragansett Bay, Sastry and McCarthy (1973) 
found ovigerous females with eggs nearing hatchlllg from late Apnl 
to ea rly June . Hillman (1964) first found C. irroralus larvae III Nar­
ragansett Bay III late May, whIl e Frolander (1955) found larvae 

from April to late October In the same waters. Coastal New Jersey 
plankton surveys by Sage and Herman (1972) revealed C. irroratlls 
larvae in late spri ng samples In a Chesapeake Bay 'ltudy, Sandifer 
(1975) observed that oVigerous females arc Infrequent III the bay 
and most larvae appear to hatch offsho re. A Ithough larvae arc toler­
ant of moderate estuan ne salinitIes, loeac probably arc reta ined 
Within the Bay only by chancc Bay or nearsho re populalions arc 
apparent ly restod,ed by migration or transport by currenh of late 
larval stages and JuvenIles from the Inner shel f area. The oplimum 
growth rate of C lrroratlls larvae occurs at 15°C and 30%0 (Sa'ltry 
and McCarthy 1973) 

Uneven sex raltos for this species arc not unusual Large male: 
female raltos have heen oh,erved In Mallle (Dean 1972), 10 the 

orthumberland Strait (SC<lrrall and Lowe 1972), and In Virginta, 
\\here there IS an absence of females 1Il wlnterpopulaltons (Shotlen 
and Van Engel J 971), ' posslhly the result of populatIOn move­
ments restncted to onc sex (jones 1973). 

Call('('( irromtll.1 lives for 7 to 8) r (Reill) and Saila 1978) In the 
Middle Atlantte Bight. a(tl\e molting takes place in April and June 

(Hadner IY761 and growth cca,es In winter 

ADDITIONAL INFORMATION Vargo and Sastry (1977) con­
ducted an experiment to determllle the tolerance Itmlb to acute 
temperature and comblllattons of temperature and 10\\ dissolved 

OX) gen stresses for tive zocal stages and the megalops of C irrora­
till Results sh(l\\cd th<lt the aLute t~mperature IImib for a 120-min 
exposure \\ere all appn1xlmatel) 29 O"C, \\ Ith little IntcNage \ an­
ation, \\hIle those for 240 mill r<lngcd from 27.3° to 28 5 u C ~10st 

interstagc \ ariatton \\as shO\1 n when temperature and low dls­
sol \ ~d ~X) gen were combllled with km OX) gen tolerance deLfeas­
ing as temperature Incrcascd The megaJops IS relatl\ely Insensltl\e 
to changes III oXIgen concentr<ltion \11th temperature. It was con­
cluded that larval stages hal e the capaLit) to tolerate a Wider range 
of these vanables than the) experience in the natural em Ironment. 

In another study, Bigford (1977) cultured Ian ae of C. irroratlls 
and e\p')sed them to 0 O. 0 J, and 1.0 ppm concentrations of a 
water-accommodated fractlon of No.2 fuel oil under statiC condi­
tions. Beha\ loral changes \1 ere monitored III terms of\1 ater column 
reponses to vanous conditions of lIght, pressure, and grant). The 
most important effects of these sublethal exposures were the rever­
sals of normal larval gray it) responses In the water column. Results 
were that the normally geonegatlve. earl) stage larvae mo\'ed 
lower in the water column and the normall, benthiC megalops stage 
rose III the water column. Thi depression oftyplcaJ megalopal ben­
thIC beha\ ior in exposed Ian ae could alter recruitment to adult pop­
ulations. As noted previously, Sandifer (l975) stated that C. 
irroratlls apparentl, do not return to their adult habitats during 
planktonic stages. Instead, late larval stages and juvenile crabs join 
adult populations via extenSl\e migrations. Therefore, alteration of 
late larval stage benthiC behavior patterns could keep most la rvae 
out of bottom shoreward currents that aid in recruitment mo\'e­
ments. It was also determined that the 1.0 ppm concentration of this 
fuel oil is very near the lethal dose for these larvae . 

16Dean. D. (edi lor). 197:!. The Umversity of Mame's Sea Grant Program for I 
May 197 110 30 April 1972. Univ. Mame, Orono, 25 p. 

17Shotten, L. , and W. Van Engel. 197 1. Distribut ion . abundance and eco logy of 
the rock crab (Cancer irroratus) in Virginia coastal waters of the Chesapeake Bight 
of the Virginia Sea. Va. Ins!. Mar. Sci. Rep. 40, 3 p. 



Phylum Echinodermata 

C lass Echinoidea 

Echinarachnius parma (Lam a r ck , 1816) 

DESCRIPTION : Thi s flat. circular echinoderm is the common 

sand doll a r. It is usually purple-brown in co lor when alive and unin­
jured, but changes to dark green when exposed to air, mjured, or 

recently dead . Size up to 83 mm in diameter (LohavanlJa,a 1964 ). 

DISTRIBUTION : This species is discontinuously c ircumboreal , 

being found both in the North Pac ific and North Atlantic, but not in 

Arctic regions. In the western North Atlantic, the known range 

extends from Cape Hatte ras to Labrador and Greenland (Mortensen 

1948; Durham 1955); Lohavanijaya (1964) reported specimens 

observed from the Bahamas and Cuba, but Virginia is the limit of 

the U.S. coa tal population . 

HABITAT: Coe (1972) reported that in the northern part of its 

range , Echinarachnius parma is found near the low water mark, 

but further south it occurs only in deepe r water, to 2,500 m . 

Lohavanijaya (1964) found them abundant in the surf zone in 
Maine . In the New York Bight apex, they were located in depths 

ranging from about 10 to 30 m (Fig. 68), however, they are known 

to occur in New York-New Jersey outer co ntinental shelf samples in 

depths exceeding 75 m (Pearce , Caracciolo, Halsey, and Rogers 
1977a) . Stanley and James (1971 ) reported that the distribution of 

this species off Nova Scotia can be closely related to mean grain 

size of sediments. They were most abundant in fine (2-3cj» to 
medium (l - 2cj» clean sands, not being found in very fine and or in 

well-sorted sand . In the New York Bight apex, this species was also 

collected almost exc lusi vely in fine or medium sand with an 

organic content of <3% (Fig . 68 ; Table I ). Echinarachniusparma 
i sensitive to anoxic conditions , and while they may be fou ne in 
areas of organically enriched sed iment sublayers, Parker (U27) 
reported that they will not burrow there . D uring the anoxic problem 

in the New York Bight in 1976 , the E. parma population in a large 
area, over 1,000 km2 , was killed (Steimle and Radosh 1979). 

Redford (1978) reported that E. parma may also be ensitive to 

sewer outfaJls because of a significant decrease in occurrence and 
abundance in an area off southern Long Island , 5 yr after the instal ­

lation of a sewer outfall. 

FEEDING ECOLOGY: E. parma has been reported to be both a 
deposit and suspension feeder. Stanley and James (1971), Coe 
(1972), and Timko (1976) regarded this species to be a micropha­

gous deposi t feeder, subsisting on microscopic organisms, particu­
larl) diatom~ and other algal material. Phelan (1977) reported little 
or no sand in the intestinal tract. indicating E. panlla i a selectl\e 
feeder. In the Paci fic, Soko lova and Kuznetso\ (1960) and 
Ze nkevi tch (1963) conside red the pecies to be a suspenSIOn feeder, 

based on their obsen ations of high concentrations in some area~. 
such that indi\ idual touch or o\"erlap. 

Feeding is accomplished by the use of some of the \\eak tube 
feet. ci lia. and mucus strands (Parker and Van Abt) ne 1932. 
H) man 1955: okolo\"a and KuznebO\ 1960: Phelan 1977). \\ hlCh 
collect and mOle food particles along furro\\~ to the \'entral mouth 

Feeding may occur \\ hlie the species i on the surface or burro\\ ing 
In the sed iment. 

Ruddell 1l977) found that appn.Y\IIl13tel) C7 of the and dollJ~ 
he e'\ammed in the , e\1 York Bight had commensal CIliates 
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Figure 68 .-Di'tribution a nd abunda nce (If EclllllOradllllu porlllu ,n Ih, '" 

\ ork Bi!(hl apn. 

attached to their tests. Similar ciliates \\erc noted on d terold tJr 

fish. 
Coe (1972) reported that .. in man) localities, the peCIc, II 

parmajls so abundant as to form an ImportJnt part nllh' food up 
pi) of certain fishes. particularly the flounder, Cl)dfi h Jnd I Ulog 
In the north\\est Atlantic, Maurer and BO\\lllan (147'i, found I 
parillo to compri~e 94'7c by weight,)! the dlct of nnger l:d, ( 011 

ger oC(,(lliCII.\, 54 71'7c of the diet 1)1' OLcan pout. \fa(1(1 Ot/l( \ 

(llllericalllls, and 40-67'7c of the diet 01 \Illencan plJI~c /III' 

pOg/OSSl 'Ides p/ore.lsoides. 

REPRODUCTION A D GRO\\,TH' COUlnOUr Jnd lien 
(1967) reported that thiS speCies spa\\ ns during the fall ( cpt Illtxr 

December) in Maine. and Ruddell ( 1977) reportcd 1m liar IlIldlllg 
in the southern 'e\\ York BIght. Fewke (I 6) rep< rted the 
appearance of laf\ ae III eptember in Rhode I land 1aurcr ct I 
(1976) reported findlllg Juvcnlle « 5 mm) III carl) o\clllbcr off 
Delaware. Graef ( 1977).19 after exanlJDlng th 

E. parma collected III r-;e\\ York Bight ape ampl , u 

that ne\\ recrull. (> 10 mm) are a\3llablc all )C3r but pea III 

March . Ruddell (1977 J tound nrc female present from pnn 

nllnh"~'1 \ttnlL. 
Lab Ref " 1 



through fall off New Jersey and Costello et al. (1957) reported 
spawning in the Woods Hole region to occur between March and 
August. 

Ruddell (1977) reported that sexual maturity is attained when 
individuals reach a size of 27 mm or larger off Delaware, while 
Cocanour (1969) reported gonad development at a size of about 40 
mm in Maine, when the organisms are about 3 yr old. 

Juveniles are reported to grow very slowly during the winter 
(Gordon 1929). Males and females occur in equal abundance with­
out any size differential. Cocanour (1969) reported that maximum 
growth in Maine occurs during seasons of warmest water tempera­
ture, March through September. She also reports that during the 
winter there is some "negative" growth or shrinkage. The sand dol­
lar may have alternating years of growth or gamete production, 
which may not occur simultaneously. Average growth rates were 
estimated at 2.0-6.4 mm/yr over a 24-30 mo period for mid-sized 
(30-50 mm) specimens. Durham (1955) estimated the age of a 48 
mm Woods Hole specimen to be 7 yr, based on growth ring analy­
sis, indicating a growth rate of almost 7 mm/y r. Graef (footnote 19) 
reported the maximum size E. parma found in New York Bight 
apex samples was 53 mm, at an age of about 6 yr, and Brykov 
(1975) reported a maximum age of 21 yr in specimens from the Sea 
of Japan , both estimates again based on growth ring analysis . This 
implies a growth of <9 mm/yr in the Bight apex. Younger individ­
uals have a faster growth rate than mature individuals and Ebert 
(1975) suggested that, for many echinoids, growth is variable from 
season to season and from year to year. 

Swan (1966) reported that E. parma is fully capable of regenerat­
ing nipped edges. 

ADDITIONAL INFORMATION: E. parma has been reported 
to occur in numbers up to 180 individuals/m" off Nova Scotia (Stan­
ley and James 1971) and over 200/m2 in the North Pacific 
(Zenkevitch 1963). In the New York Bight apex, the maximum 
concentration found was 11O/m2• Steimle and Stone (1973) col­
lected 195 individuals (> 10 mm in diameter) in a 0.0625 m2 sam­
ple (or 3, 120/m2) northeast of the apex boundaries. Graef (footnote 
19) noted a tendency of size classes to be segregated in the New 
York Bight apex. Cocanour (1969) noted the tendency of larvae to 
aggregate together, but she believed that as animals get larger they 
become more evenly distributed . However, the collections reported 
upon above would indicate nonrandom aggregations of adults as 
well as larvae. 

An interesting phenomenon which has been discovered is the 
presence of dark, heavy mineral grains in the intestinal diverticula 
of juvenile E. parma. Gregory (1905) noticed them first and Graef 
(footnote 19) also noticed them in New York Bight specimens. One 
hypothesis for this phenomenon is that these heavy grains are used 
as weights by juveniles to increase stability on the bottom. 

Stanley and James (1971) reported that this species moves ran­
domly over the sediment. In areas of high concentration, these 
movements are responsible for modifying ripple microridge and 
swale topography. Parker (1927) studied the locomotion of E. 
parma and found that it was a combination of rotation and progres­
sion. The maximum rate of progress was 18 mm/min, with the 
average about 14 mm/min. They can completely bury themselves 
in about 10 min and are capable of righting themselves if turned 
upside down . Hyman (1955) reported that locomotion is chiefly or 
wholly accomplished by the motion of the spines, however, Parker 
and Van Alstyne (1932) indicated that the peripheral tube feet are 
also of assi tance in locomotion. 
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DISCUSSION 

Faunal Composition of the Apex 

Among the species in the apex reviewed in this atlas, the Poly­
chaeta were dominant, representing over 64 % of total individuals, 
followed by the Bivalvia representing over 30%. This relative 
abundance also holds true for the overall species composition (Fig. 
69; Table 1) . These species contain elements of major benthic fau­
nal types, correlated with sediment composition, reported or 
defined elsewhere in the Middle Atlantic Bight. The selected spe­
cies exhibited four general patterns of abundance concentrations: 
1) Species which appeared most often in the fine sediments of the 
Christiaensen Basin and upper Hudson Shelf Valley; 2) species 
which appeared to be ubiquitous or generally widespread; 3) spe­
cies which usually inhabited the shallower sandy areas near the 
New Jersey-Long Island shore and Cholera Bank; and 4) a few spe­
cies whose distributions were irregular. 

The first abundance distribution pattern included 20 species which 
were generally most abundant in the relatively deep, cool, silty-fine 
sand habitat offered by the Christiaensen Basin and upper Hudson 
Shelf Valley (Table 2). This habitat included the sewage sludge 
dump site and, peripherally, the dredge spoil dump site. Most of the 
species in this silty-sand apex assemblage show affinities to the fol­
lowing generalized faunal types defined by Pratt (1973): an estua­
rine silt-clay fauna (Nephtys incisa, Nucula proxima, Ninoe 
nigripes, Lumbrineris tenuis, Pilar morrhuanus, and Cerasto­
derma pinnulatum); a marine silty-sand fauna (Pherusa affinis, 
Ceriantheopsis americanus, and Arctica islandica); and an estua­
rine silty-sand fauna (Leprocheirus pinguis and Prionospio steen­
strupi). The Nephtys incisa-Nucula proxima fauna is common in 
Long Island (Sanders 1956) and other southern New England 
sounds (Sanders 1968; Pratt 1973; Steimle et al. 197620), Chesa­
peake and Delaware Bays (Kinner and Maurer 1978). The marine 
silty-sand fauna is a major faunal type on the mid-continental shelf 
and in southern New England sounds. The estuarine silty-sand 
fauna is usually dominated by Ampelisca spp. and also occurs in 
New England sounds and in mid-Atlantic estuaries. Thus, the spe-

10Steimle, F.. C. Byrne, R. Reid. and T. Azarovitz. 1976. Hydrology. sediments. 
macrofauna, and demersal finfish of an alternate disposal site (East Hole in Block 
Island Sound) for the Thames River (Conn.) dredging project. Final Report to the 
U.S. Navy, New London, Conn. U.S. Dep. Commer., NOAA, Natl. Mar. Fish. 
Serv .. Middle Atlantic Coast. Fish. Cent. Informal Rep. 110.63 p. 
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Ta ble 2 .-Species whose a bundance distributi ons indica te a n associa t ion with 

fin e silt) sands \\ ith r ela ti vely hi gh organic cont ents, as found in the C hris­

ti ae nse n Bas in a nd up per Hudson Shelf Va lley (Fig. I ). Feeding t) pes a nd st ress 

a r ea toler ances (X = high tolerance, L = low tolerance) are a lso ind icated. 

Species 

Ed\\'ord,iu 'pp. 
Cerianlheop,\/s lIHlencallUS 

Phoroflis architecta 

Nunda proxima 

Arctiea ISlal/diea 

Cerasfoderma plIIJlu/afUm 

Pilar mnrrliuwlUs 

Eleolle 10llga 

Nephly; Illeisu 
Capilel/a eapuala 

Mediomastus ambies/a 

Priollospio steensfrupi 

Paraollis gracilis 
Lumbrilleris lelluis 

NlllOe I1Igripe, 

Dnlollereis 10llga 

Cossura longoCirrala 

Asabelltdes oeulara 
Pherusa affillis 

Leploeheirus plllgllis 

Dredge spoil 

L 
X 
L 
L 
L 

X 

L 
L 
L 
X 

X 

X 
L 
L 

L 
L 

Sewage sludge 

L 
L 

L 
X 

L 

L 
L 

X 
L 

Feeding Iype l 

S-SD 

S-SD 

S 
SD 

S 

S 

S 
C 

O-SD 

D 
D 

SD 

D 
C 

C 
C 
D 

SD 

SD 

S 

I Feedmg Iype codes: S =suspen>lon feeder. SD =surface deposil feeder. D = sub­

surface deposil feeder. C =ca rl1l vore. 0 =om l1l vo re. and SV =scavenger. 

cies we have collected in the Christiaensen Basin and upper Hudson 
Shelf Valley appear to be part of a continuum, transitional , or a 
mixture of three previously defined major community types which 
prefer high levels of silt and intrude into the inshore , predominantly 
sand, habitat within the confines of the upper Hudson Shelf Valley, 
and in Raritan Bay (McGrath 1974). The two capiteUids, Capitella 
capirata and Mediomastus ambiseta, in this group are recognized 
opportunists. Feeding types of the 20 species within this group are 
diverse. 

The second pattern included 17 species whose abundance and 
wide distribution in the apex could not be strongly correlated with a 
particular major habitat (Table 3). It included two species, Spio "'li­

cornis and Polydora ligni , that fit this category only during the 
summer (Fig. 38 (top), 40 (top». 

Most of the species in this group (Sthenelais limicola , Nephrys 
bucera , Aricidea catherinae, Cancer irroratus , Lumbrineris fragi­
lis, Spiophanes bombyx, Tellina agilis) have been found to be mem­
bers of a medium sand fauna which predominates in inshore areas 

Table 3.-Species" hose abundance distributions indicate a lack of strong asso­
ciation with an) particular habitat. Feeding types and tolerances ofstress areas 

(X = high tolerance, L = 10"' tolerance) are indicated . 

Species Dredge spo il Sewage sludge Feeding Iype l 

Tel/Ina agills X X SD 
Poirgordills IriesffllwJ L L D 
Ph\'l/odoce arellae L L C 
Harmo/hoe exlenualll L C 
Sthellelms limicola L L C 
Glyeera d,brallchialQ X X C-D 
Nephlv; bueera L L o-SO 
SplO filtcon1ls (summer) X L SD 
Polydora "gni (summer) X X SD 
SplOphanes bomb,,, X X SD 
ATieidea cQlherinae L L D 
LLIIl1brinens trag"is L L C 
Tharyx acUlus X X SD 
Thary.x annulosus X L SD 
Ampharete arctico L SD 
Edolea Iriloba X X SV-SO 
Cancer irroratus L L SV-C 

I For feeding Iype code, see Table 2. 

49 

(Pratt 1973; Steimle and Stone 1973; Maurer et al. 1976; Maurer, 
Leathem , Kinner, and Tinsman 1979). Two species, Harmothoe 
extenuata and Edotea triloba , are members of Pratt 's silty sand 
assemblage , and Tharyx acutus and Polydora ligni were included 
as members of the estuarine Ampelisca spp. fauna. It should be 
noted that the collections of Cancer irroratus were dominated by 
juveniles. Examination of adu lts alone may indicate a far different 
abundance distribution pattern. This group of species also included 
a diversity of feeding types , with surface deposit feeders'jJredomi ­
nating. 

The third pattern included those species whose abundance distri­
bution indicated a strong association with the cleaner sandy sedi­
ments found inshore, off both New Jersey and Long Island, as well 
as the Cholera Bank on the eastern edge of the apex. Nineteen spe­
cies, with a wide variety of feeding types, were included in this 
group (Table 4). Spio jilicornis had a more limited distribution in 
the winter, which included it in this group as well as in the prevIOus 
group. 

Some of the species we have included in this group have been 
assoc iated with sandy habitats elsewhere. Steimle and Stone (1973) 
included Unciola irrorata, Protohaustorius deichmallnae, Rhe­
poxynius epistomlls, Echinarachnius parma, and Spisula solidis­
sima as dominants in the medium sand assemblage identified along 
southwestern Long Island. Most of these same species and Mage­
lona riojai , Coniadella gracilis, Nephrys picla , and Crangoll sep­
temspinosa are included as dominants in Pratt 's (1973) Middle 
Atlantic Bight sand assemblage. Maurer et al. (1976) found N. 
picta and Ensis directus to dominate medium to coarse clean sand 
stations on the inner continental shelf off the Delmarva Peninsula. 
Nepht)'s picta, Spiophanes bombyx, and M. riojai dominated sandy 
shoals in the Delaware Bay study of Kinner and Maurer (1978). 

It is interesting to note that Neomysis americana, as it was col­
lected in this survey, showed a preference for the mouth of the 
Hudson-Rantan Estuary. This could be an artifact of sampling, as 
the grab used is not particularly effective at collecting these mobile , 
semi pelagic crustaceans . 

The three final species, Ew,is directus. Nassarius tril'ittatlls, and 
Polydora ligni (during winter), exhibited an abundance distribution 
which lacked a definite pattern so as to be placed in any of the 
above three groups (Figs. 15, 23,40 (bottom)). Their occurrence, 

Table 4.-Species "hose abundance distributions indicate 

an association \\ ith clean sand habitats. Feeding types are 
included. 

Spec ies 

Astarte castanea 

SplslIla solldlssima 
GOlliadel/o gractils 
Nephlys p,cla 
Nephtl's (Aglaophamus) ClrCIIICI[Q 

Tra\'isia carnea 
Sp/O filiconlls (wlnle r) 

Lumbrinerides anita 
Magelolla riojai 

Caul/erieI/o kil/artellSls 

Ampelisca I'erril/i 
Uncia/a irroratQ 

Pselldllllciola obltqlluo 
Protohaustorius deichmannae 
ProfOhalistorius wigleyi 

Rhepoxynius epislOmlls 
Neomysis americanQ 

Crangon seplemspillosO 
Echlllarachnius parma 

I Feeding Iype codes are listed In Table 2 

Feeding type l 

S 

S 

C 
O-SO 

O-SO 

D 
SO 

C 

D-S D 

SO 

S 
O-SV-SD 

SD 
S 

S 
o 

S-SD 
O-SV 

S-SD 



however, may indicate a preference for a transitional habitat 
between the fine silty sand and cleaner sand in the New York Bight 
apex. Ensis directus is a suspension feeder, N. triviffatus is consid­
ered a scavenger, and P. /igni is a surface deposit feeder. 

Pratt (1973) included E. directus in his Middle AtlantIc BIght 
sand community, and Franz found both E. directus and N. tril'iffa­
tus to be characteristic of the medium sand assemblage In Long 
Island Sound. However, N. trivittatlls has also been recorded from 
muddy sediments in Delaware Bay (Kinneret al. 1974). Thc sum­
mer distribution of P. ligni places it in the ubiquitous specIes cate­
gory, however, its winter distribution is morc limited. 

The diversity and mixing of previously defined faunal groups In 
the deeper areas of the apex, especially the silty sand area, IS, more 
than anything else, probably a retlection of the hetcrogenclty 01 thc 
sediments there , disregarding local impacts of dumping. The scdi­
ments in the apex have been examined in great detail by Freeland et 
a!. (1976), showing a complex distribution of surficial sediment 
types, including relic and anthropogenIc deposits, as well as nor­
mal current and wave related dIstributIOns. 

Anthropogenic Influences 

The seabed of thc New York BIght apex is intlueneed primanh 
by continental shelf water of high salInity (> 32%0) and small tem­
perature fluctuations. Inshore areas are less stable and fall under the 
influence of ocean waves and cstuarinc discharges, primanly from 
the Hudson-Raritan Estuary. The estuarine discharges contaIn rcla­
tively high levels of suspendcd sediment, organic matenaL and 
nutrient and toxic pollutant loadings, all of which contributc to 
altering the quality of the benthic enVIronment, both inshore and In 
the deeper offshore depositional basins of the apex. Waste dumpmg 
also directly and mdlrectl) ImpInges upon the benthos. The net 
result of decades of usmg the Hudson-Raritan Estuary and the apex 
as a repository for a variety of human wastes is that the apex benthiL 
environment, particularly the sediments in and around the dredge 
spoil and sewage sludge dump sites, now contaInS a vanet) of con­
taminants occurring at levels that are stressfuL lethaL or undeSir­
able to many marine organisms. For example, high levels of five 
heavy metals have been measured , in our survey, in both the dredg­
ing spoils and sewage sludge dump sites (Figs. 7-11). The) are, In 
general, correlated with sediments of highest organIc content (Fig. 
6). Metal concentrations In these areas are, In some cases, almost 
50 times higher than those at apex stations away from the dump 
sites and background levels in uncontaminated sands and silt (Table 
5). 

Koons and Thomas (1979) also reported that total C 15 hydrocar­
bons are highest (3,600-6,500 ppm) in New York Bight areas 
where harbor dredge spoil and sewage sludge disposal occurs. Lev­
els at the mouth of the Hudson-Raritan Estuary are reported as low 
as 6-22 ppm, with concentrations of 82 and 86 ppm reported at two 
locations approxImately 80 km out on the mid-continental shelf. 

Table 5.-Concentrations of metals in sediment 
unaffected by waste dumping (ppm in dry sedi-
ments) (Carmody et al. 1973). 

Cr Cu Pb Ni Zn 

Sandy sediment of 
New York Bight 6 3 12 3 18 

Silty sediment of 
Hudson Submanne 
(Shelf) Valley 6 5 14 8 20 
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Elevated levels of heavy metals and hydrocarbons are well 
known as being toxic to marIne life. In hIgh COIH.:entrattons, they 
arc Icthal, but evcn in sublethal conccntratlOns thcy can cause path­
ological conditions. physiologIcal disturbances. and dcviations 
from normal behaVIor Larval stages an.: espeCIally scnsltive to 
heavy metal toxicIty and usually show Increascd abnormallttes and 
slow growth rales whcn exposed to such tOXInS (Sprague 1964; 
Saunders and Sprague 1967, Shustcr and PrInglc 1968 . Portmann 
1970; Stirltng 1970'-; Calabrese 1972; Connor 1972; Calabrcse ct 
al 1973, 1977; Vcrnberg ct al. 1971; ReIsh et al 1974). 

The ChmtJaensen Basin and upper Hudson Shelf Valley benthic 
cnvlronments arc also subjcct to frequent sea~onal dissolved oxy­
gen reductIOns to levels ( < 2 ml/iltcr) cntlcal to man) specIes of 
marine organisms common In thc New York Bight (Segar and Ber­
benan 1976. Steimle 1976; Thomas ct al 1976) The dissolved 
oxygcn reductIOn during the summer months IS probably the result 
of thc higher OX) gen dcmand of organIc rich sedllnents and overly­
Ing water in the central apex deprcsslon, coupled with the strong 
seasonal thermocline which prcvents reoxygenation of bottom 
waters. 

Impacts to the benthIC community are strongly Indicated In our 
data. Some abnormalitIes In faunal composItIon appear to be 
dlrcctl) related to the dumping of dredge spoils and sewagc sludge. 
~ost of the species found In the upper Hudson Shelf Valley and 
Chmtlaensen Basin exhihIted somc a\ "idance of one or both dump 
sites (Tables 2-4) with a few e\ccptions Capilella capltata was 
collectcd almost exclusivel) at the sewage sludge dump site. and 
Asahe/lLdes (Jell/ata occurred In greatest conccntrations there; 
Priullospio l'feell.l1rupi and LlImbrl/l('/'i.1 lelllllS showed high abun­
dances at the dredge spot! dump sIte (FIgs. 2. 35. 39.46.55). 

Thc vcr) low H'diversity values (Fig. 3). observed at stations 
withIn and just outSIde both dump sites, indicate that the overall 
benthIC macroinvcrtebratt: community structure in these areas has 
also been altered. Lo\\ H' \ alues arc often associated WIth highly 
stressed en\lronmcnts. wherc a few opportunisttc or tolerant spe­
cies becomc abundant. In part because of reduced competItIOn. 
ThiS results In a simple commul1lty. usuall) conslSltng of only a few 
specics (Sanders 1968). In thiS stud). the sewage sludge dump sIte 
was dominated by Capllella capitata, a hIghly opportul1lsltic spe­
cies, and our data show the abundance dIstributions of only eight 
spcLles to indicate tolerance of sewage sludge. all are deposit feed­
ers Thirteen species were observed to be tolerant of dredging 
spoils. Of these. 11 are deposit feeders. I is a suspenSIOn feeder. 
and I is a carl1lvore (Tables 2. 3). This predominance of deposit 
feeders in and around the dump sItes indicates that there rna) also 
be a change in trophic composItion of communities in these areas. 
An examination of the feeding types of all species in Groups 1 and 
2, I.e., those which are ubiquitous or most often associated with 
fine sand-silt sediments with generally high organic content. sho\\s 
a more equitable distnbutlon of feeding t) pes (Tables 2. 3). 

Amphipod crustaceans, found to be important elements in most 
faunal groups described in the Middle Atlantic Bight, are virtually 
absent from coarse to medium silts and medium to high organic 
content sediments in apex collections, an observation previously 
reported by Pearce (1972). The marine silty sand group defined by 
Pratt (1973), which intrudes up the Hudson Shelf Valley to the 

2lShuster. C .. and B. Pnngle. 1968 . Effects of trace metals On estuanne molluscs. 
111 Proceedings of Ihe 1st Mid-AtlantiC Induslrial Water Conference. Univ. Dela­
ware, CE-5, p. 285-304. 

22Stirling. E. 1970. Some observations On the response of the benthic bivalve Tel­
lina (enuis to pollutants. Proc Int. Counc. Explor. Sea. C.M. 1970/E: 15. Fish. 
Improvement Comm., 6 p. 



apex, contains several species of Ampelisca which are considered 
important elements of this faunal group, and in the silty sand areas 
of southern New England sounds they are numerical dominants. 
Ampeliscids also dominated many estuarine silty sand faunas, e.g., 
in southern New England (Sanders 1958), in Great Bay, N.J. 
(Durand and Nadeau 1972) , in Chesapeake Bay (Feeley 1967) , and 
in the Delaware Bay area (Watling and Maurer 1972) . In our apex 
study, however, only one species of Ampe/isca (A. verrilli) was col­
lected, in moderate numbers , in low organic, fine to medium sandy 
sediments. The one species of amphipod, Lepfocheirus pinguis, 
which was moderately abundant in high organic, silty sediments , 
was collected only at the southernmost stations of the upper Hud­
son Shelf Valley (Fig. 63), while Steimle and Stone (1973) col­
lected it in the northern Christiaensen Basin in 1967. 

The paucity of amphipods in the New York Bight apex and Rari­
tan Bay (McGrath 1974) would appear to be very good evidence 
that man 's use of the area has generally degraded the environment 
so that it is unsuitable for most amphipods. The dump sites are a 
part of this degradation , but a small part compared with the effects 
of pollution effluents in and emanating from the Hudson-Raritan 
Estuary. Amphipods, like other crustaceans , are known to be gener­
ally intolerant of pollutants (Blumer et a1. 1970; Sanders et a1. 
1972) , but they are important food items for most demersal finfish 
and their absence or reduction in numbers may alter normal food 
webs of several valuable resource species, reducing the potential 
harvest from the apex . Boesch (1982) has reviewed benthic-finfish 
trophic couplings in the apex, and also supports the hypothesis that 
resource potential is impaired. 

The apex , in the past , has been a very productive area for fish­
eries, in part because of its uncontaminated shellfish and because it 
provided a hospitable environment for many species of demersal 
fish and crustaceans. If dumping in the area is reduced or termi­
nated in the future, it will be important to monitor the recovery of 
the apex ecosystem. 

The amount of time required for the fauna at these dump sites to 
recover is unknown at this time. Dean and Haskin (1964) found t!-Jat 
the benthic community, particularly the small amphipod crusta­
ceans, showed marked recovery after pollution abatement at the 
mouth of the Raritan River. Dredge spoil recolonization has also 
been shown to be relatively rapid in Long Island and Rhode Island 
Sounds (Pratt 1973; Reid and Frame 1971'3). However, little work 
has been done on sewage sludge dump site recovery. Bioturbation 
may keep recycling some pollutants for a time before they are 
finally diluted to nonstressfullevels or buried at a depth where they 
are no longer active. 

In conclusion, our studies show that a heterogeneous benthic 
fauna exists in the New York Bight apex , which appears to be 
adversely altered, particularly in the vicinity of two dump sites, but 
perhaps throughout a major portion of the apex. 

ACKNOWLEDGMENTS 

We wish to thank Martha Hal sey, Newell Eisele , and all of our 
work-study aids from Cook, Jersey City State, and Trenton State 
Colleges for their patient work in sorting and identification of the 
benthic macrofauna samples upon which much of this atlas is 

23Reid. R .. and A. Frame. 1977 . Sediments and benthic macrofauna of disposal 
area. Sec lion F. In Physical. chemical and biological effects of dredging in the 
Thames RIver (CT) and spoil disposal at the New London (CT) dumping ground. p . 
1-44. Final report to U.S. Navy and Interagency Scientific Advisory Subcommittee 
on Ocean Dredging and Spoil ing , NOAA. NMFS. Northeast Fi sheries Center, 
Sandy Hook Laboratory. Highlands . N.J. 

51 

based; Leslie Rogers and James Thomas for field collection of 
macrofauna samples; and Ann Frame for taxonomic advice. We 
also thank John LeBaron and Suellen Craig for their assistance in 
data processing, Mabel Trafford for her help with literature 
searches, Michele Cox for preparing illustrations. and Catherine 
Noonan, Diane McDonnell, and Maureen Montone fortyping vari­
ous drafts of the manuscript. Special thanks are given to Donald 
Boesch, Donald Maurer, 1. Kneeland McNulty, John Pearce . 
Robert Reid , and a journal reviewer for reviewing the nlanuscript. 

LITERATURE CITED 

ABBOTT. R. T. 

1968 . A gUIde to field identifi cat ion- Sea,hell> of North America. Golden 

Press. N. Y.. 280 p. 

1974 . American seashell s. Van Nostrand ReInhold . Co .. Pnnceton. N.J.. 

663 p. 
ADAMS. S. M .. and J. W ANGELOVIC. 

1970 . ASSImilatIon of detritus and its a",ociatcd bacteria by three SPCCICS nr 
estuarine animals. Chesapeake Sci 11 :2-19-254. 

ALLEN.l. A. 

1953. Observallons o n Nunda lurgllla Ma"hall and N. moorel Winck­

worth. J. Mar. BioI. Assoc. U.K. 3 1 :515-527. 
1954 . A comparative study of the British spec ies of NIICld" and Nllelll""a J. 

Mar. BIoi Assoc. U.K. 33:457-472. 
ARClSZ. w.. and L. SAND HOLZER. 

19-17. A technologIcal study of the ocean quahog fIshery. Cammer FISh 

Rev. 9(6): 1-21. 
BARNARD. J. L. 

1969 . The familtcs of gene ra of marine gammantlean amphlpoda Bull U.S 

Natl. Mus. 271. 535 p. 

1970 Benthic ecology of Bahia de San QUIntin Baja California. Smithson 

Contrib. Zool. 44. 60 p. 

BARNES. R D 

1963 . Invertebrate zoology. W. B. Saunders Co .. Phila .. 632 p. 

1974. Invertebrate zoology. ThIrd ed W. B. Saunders Co . Phila .. 870 p. 

BEARDSLEY. R. C .. W. C. BOICOURT. and D. V. HA NSEN 

1976. PhYSIcal oceanography of the Middle Atlantic BIght Am. Soc Llm­

nol. Oceanogr. Spec. Symp. 2:20-34. 
BELLAN. G . D. J. REISH. and l. P. FORET. 

1972 . The sublethal effects ofa detergent on the reproduction. development. 

and settlement In the polychaetous annelid Capilella capilala. Mar. BIOI. 

(Beri ) 14'183-188. 
BHAUD. M. 

1967. Contribution a I'ecologle des larves pelagIque, d'annelldes polychctes 

a Banyuls-sur-Mer. ComparaIson avec les regions septentnonales Vie 

Milieu 18 (Ser. B). 273-315. 
1972 Quelques donnees sur Ie determintsme ecologlque de la reproduction 

des annelides polychetes. Mar. Bioi. (Beri.) 17: II 5-136. 
BIERNBAUM. C K. 

1979 . Influence of sedime ntary factors on the dIstribution of benthic amphl­

pods of Fishers Island Sound. ConnectIcut. J. Exp. Mar BIOI. Ecol. 

38:201-223 
BIGELOW. H. B .. and W. C. SCHROEDER. 

1953 . Fishes of the Gulf of MaIne. U.S. Fish Wild 1. Se" .. Fish Bull. 53. 

577 P 
BIGELOW. H. B .. and M. SEARS. 

1939 . Studies of the waters of the contInental shelf. Cape Cod to Chesapeake 

Bay. III. A volumet ri c study of the zoop lankton. Mem. Mus. Compo Zool 

Harvard Coil. 54: 183-378. 

BIGFORD. T E. 

1977 . Effects ofoil on behavioral responses to light. pressure and gravity In 

larvae of the rock crab Cancer InoralllS. Mar. Bioi. (Berl.) 43. 137-148. 
BLAKE. J. A. 

1969 . Reproduction and larval development of Pol.l'dora from northern New 

England (Polychaeta:Spionrdae). Ophelia 7: 1-63 
1971 . Revision of the genus Polydora from the east coast of North America 

(Polychaeta Splonrdae). Smithson. Contrib. Zoo I. 75. 3~ p. 

1975. The larval development of Polychaeta from the northern CalIfornIa 

coast. III. Eighteen specIes of Errantla. Ophelia 14 23-84 
BLAKE. N. J. and H. P. JEFFRIES. 

1971. The structure of an expenmental Infaunal communI!) J Exp. \Iar 

BIOI. Ecol. 6:1-14. 



BLEGVAD, H. 

1914 Food and conditions of nourishment among the communities of inverte-

brate animals found oyeror in the sea bottom in Danish waters. Rep. Danish 

Bioi Stn ,Copenhagen 22:43-78. 

BLUMER, M ., J. SASS, G. SOUZA, H. SANDERS, F. GRASSLE, and G . HAMP­

SO 
1970. The West Falmouth Oil Spill, persistance of the pollution eight months 

after the accident Woods Hole Oceanogr. Inst. Ref. 70-44. 32 p. 

BOESCH, D. F. 
1973. Classification and community structure of macrobenthos in the Hamp­

ton Roads area, Virginia. Mar. BioI. (Berl .) 21 :226-244. 

1982. Ecosystem consequences of alterations of benthic community structu re 

and function in the New York Bight region. In G. Mayer (editor), Ecological 

stress and the New York Bight: Science and management, p. 543-568. Estua­

nne Research Federation, Columbia , S.c. 
BOESCH, D .. J. KRAEUTER, and K . SERAFY 

1977 . BenthiC ecological studies: megabenthos and macrobenthos. III B. 

Laird (repon coordinato r) , Chemical and biological benchmark studies on 

the Middle Atlantic Outer Continental Shelf. Vol.ll-A, p. I-III. Va.lnst. 

Mar SCI, Gloucester Pt., Va. 

BOSS, K J 

1966 The subfamily Tellinlnae in the western Atlantic, the genus Tellina 
(Part O. 10hnsonia 4:217-272. 

BOUSFIELD, Eo. L. 
1973 Shallow-water gammandean Amphipoda of New England. Cornell 

Unlv. Press, Ithaca, N. Y., 312 p. 

BOWMAN, M J 

1977 Hydrographic Properties. MESA New York Bight Atlas Monogr. I, 

ew York Sea Grant Inst .. Albany, 78 p 

BOWMAN, M 1, and L. D. WUNDERLICH. 

1976 D"tributlon of hydrographic properties In the New York Bight 

apex Am Soc Limnol Oceanogr. Spec Symp.2:58-68 

BREESE. W P. and F D PHIBBS. 

197:!. Ingestion of bivalve molluscan larvae by the polychaete anneiJd Poly­
dora l'glll. Vellger 14:274. 

BRYKOV, V 

1975 Individual age and life span of certain species of sea urchins in the Sea 

of Japan BIOI Morya (Vladlvost) 1(2) : 111 - 116 

CALABRESE, A 
1972 How ,,)me pollutants affect embryos & larvae of American oyster & 

hard-shell clam Mar. Fish. Rev. 34(11-12):66-77. 

CALABRESE. A , R. S COLLIER, D. A. NELSON, and JR. MaclNNES. 

197, The toxiCity of heavy metals to embryos of the Amencan oyster Cras-
w"trea l'irgll1ica Mar. BioI. (Berl ) 18 162- I 66 

CALABRESE, A ,1 R. MaciNNES. D. A. NELSON, and J. E. MILLER. 

1977 Survival and growth of bivalve laryae under heavy-metal stress. Mar. 

BIOI !Berl ) 41 179-184. 

CARACCIOLO, J ,1. PEARCE, M. HALSEY. and L. ROGERS 

1978. Distnbution and abundance of benthic organisms in the New York 

Bight, first and seco nd monitonng crutses. November 1975 and March 

1976 U.S Dep. Commer .. NOAA Data Rep. ERL MESA-40. 48 p. 

CAREY, A 

1962 An ecologtcal study of two benthic animal populations in Long Island 

Sound Ph.D. TheSIS, Yale University, New Haven , Conn., 65 p. 

CARMODY, D. J .. J B. PEARCE. and W. E. YASSO. 

1973 Trace metals In sediments of New York Bight. Mar. Pollut. Bull. 
4 132-135. 

CASANOVA, L. 

1953 Le Anm;ltdes du plancton dans Ie Golfe de Marsetlle. Rec. Trav. Stn. 
Mar Endoume 8(3):29-36. 

CASTAGNA, M . and P CHANLEY. 

1973 SaiJnlty tolerance of some marine bivalves from inshore and estuarine 
environments In Virginia waters on the western mid-Atlantic coast. Mala­
cologla 12 4796 

CAZAUX.C 
1968 Etude morphologlque du developpement larvatre d'anm;lides poly-

chetes. (Bas"n d'Arcachon) Aphrodlttdae, Chrysopetalidae. [In 

Fr I Arch. Zool Exp. Gen. 109:477-543. 

CHANLEY P 

1969 Lanai development In the Class Bivalvia Symposium on the Mol-
lusca Mar. Bioi Assol India Part 11:476-481 

CLARK,!>! E 

IIJM Biochemical studies on the coelomiC fluid of Nephtys hombergi (Poly-

chaeta NephtYldae) with observations on changes dunng dtfferent physiolog­
Ical statcs Bioi Bull. (Woods Hole) 127 63-84. 

52 

CLARK, R. B. 
1961. The origin and formation of the heteronereis. Bioi. Rev. 

(Camb.) 36: 199-236. 

1962 . Observations on the food of Nepht}'s. Limnol. Oceanogr. 7:380-385. 

CLARKE, A. H. , Jr. 

1956 . Natural biological control ofa Mya predator. Nautilus 70:37-38. 

CLUTTER, R. I. 
1967 . Zonation of nearshore mysids . Ecology 48:200-208. 

COCANOUR, B. A. 

1969. Growth and reproduction of the sand dollar, Echinarachnius parma 
(Echinodermata:Echinoidea). Ph .D. Thesis, Univ. Maine, 96 p. 

COCANOUR, 8., and K . ALLEN . 

1967 . The breeding cycles of a sand dollar and a sea urchin. Compo Bio­

chern. Physiol. 20:327-331. 

COE, W. 
1972. Starfishes, serpent stars. sea urchins and sea cucumbers of the North­

east (Echinoderms of Connecticut). Dover Press, N .Y , 152 p. 

CONNOR, P M. 

1972. Acute toxicity of heavy metals to some marine larvae. Mar. Pollut. 

Bull. 3: 190-192. 

COSTELLO, D. P, M. E. DAVIDSON, A. EGGERS, M. H . FOX , and C. HEN­

LEY. 

1957. Methods for obtaining and handling marine eggs and embryos. Mar. 

BioI. Lab .. Woods Hole , Mass., 247 p. 

CREASER, E. P, Jr. 

1973. Reproduction of the bloodworm (Glycera dibranchiata) in the Sheeps­

cot Estuary, Maine. 1. Fish. Res. Board Can. 30: 161-166. 

CROKER, R. H. 

1967. Niche diversity in five sympatric species of intertidal amphi­

pods (Crustacea: Haustoriidae). Ecol. Monogr. 37: 173-200. 

CURRENT FISHERIES STATISTICS. 

1973. New Jersey landings, annual summalY 1973. U.S. Dep. Commer., 

NOAA, Natl. Mar. Fish. Serv , Curro Fish. Stat. 6413,7 p. 

1978 . New Jersey landings, December 1978. U.S. Dep. Commer., NOAA, 

Natl. Mar. Fish Serv, Curro Fish. Stat. 7716, 4 p. 

CURTIS, M. A. 

1977 . Life cycles and population dynamics of marine benthic polychaetes 

from the Disko Bay area of West Greenland. Ophelia 16 :9-58. 

DALES, R. P 

1951. Notes on the reproduction and early development of the cirratulid 

Tharyx marioni (St. Joseph). 1. Mar. BioI. Assoc. U.K. 30: 113-117. 

1963 . Annelids. Hutchinson UOIV. Ltbrary. Lond., 200 p. 
DALY,J. M . 

1972 . The maturation and breeding biology of Harmothoe imbricata (Poly­

chaeta:Polynoidae). Mar. BioI. (Berl.) 12 :53-66. 

1974. Gametogenesis in Harmothoe imbricata (Polychaeta: Poly­
noidae). Mar. BioI. (Be rl .) 25:35-40. 

DARO, M. H ., and P POLK. 

1973. The autecology of Polydora ciliata along the Belgian coast. Neth.1. 
Sea Res. 6:130-140. 

DAVIS. C. C. 

1950. Observations of plankton taken in marine waters of Florida in 1947 and 
1948. Q. J. Fla. Acad. Sci. 12:67-103. 

DAY,J. H. 

1967. A monograph on the Polychaeta of southern Africa. Br. Mus . (Nat. 
Hist.), Lond. 2 vols .. 878 p. 

1973. New Polychaeta from Beaufort, with a key to all species recorded from 

North Carolina. U.S. Dep. Com mer. , NOAA Tech . Rep. NMFS Circ. 375. 
140 p. 

DEAN, D., and H . H . HASKJN . 

1964. Benthic repopUlation of the Raritan River estuary following pOllution 
abatement. Limnol. Oceanogr. 9:551-563. 

DREW, G. A. 

1907. The habits and movements of the razor-shell clam. Ensis directlls. 
Con. BioI. Bull. (Woods Hole) 12 : 127- 140 . 

DRISCOLL, E. G. 

1972. Oxygen, salinity, pH and temperature vanation in the bottom water of 

Buzzards Bay. [Abstr.] BioI. Bull. (Woods Hole) 143:459 . 

DRISCOLL, E. G., and D. E. BRANDON . 

1973. Mollusk-sediment relationships in northwestern Buzzards Bay, Massa­
chusetts, U.S.A. Malacologia 12: 13-46. 

DURAND, J. , and R. NADEAU. 

1972 . Water resources development in the Mullica River Basin. Part I. Bio­

logical evaluation of the Mullica River- Great Bay Estuary. N.J. Water 

Resour. Res . lnst .. Rutgers Univ., 138 p. 



DLRHAM, J. 
1'i55 . Cla,,,lIcat,,)n of Clypeasterold EchlnlHlh Un" Calli . Publ. Ge,ll 

SCI 3 1(5)'7.1-11)8 

~BFRT, T A 
1975 Gro"th and mortal It} 01 po"-Ia,,al cch,nllld, \m 7001 1575'i 

775 

EDWARDS. R R C J H STEELE. and A TREVALUON 

1970 The ecolng} 01 O-group plaICe and comm"n dath In Loch" E"" 
11/ Prey -pred,IIo r expenmen" Wllh plaice J. Exp . Mar Bioi . Ecol 

4 ' 156 171. 

EISIG . H . 
19 14. 7ur systematlk, anatom le und morphologic der Ariclidcn ncb,t 

Bellrage" zur gencre ll en 'y>lemallk Mitt 7001 Stn Neapcl 21 153-600 

EISLER, R 
1969 Acute tOXlcll le, of Insecticide, to marine decapod crustaceans. Cru ,­

tacea na 16 302-3 10 
1971 Cadmium pOlSonang in FUlldLllus heferoc/IIL1.' (PISce, C}pnnodonll -

dac) and ot her manne organtsms . J. Fish Res Board Can 28 1225- 1234 

EMIG . C.-C 
1969 Con"dcrallons , ur la systemallque de, phoronldlem III Phoroll; .> 

psammoplllia Corio 1889 , e t Phoroll;s arclllfec({J Andrews , 1890 Bull 

Mus . Nat l. H, st. Nat Ser. 2, 41 :312-327 . 

197 1. Taxonomic et systematiq ue des phoronadlens. Bull Mus H"t Nat. 

Pan. Zool . 8:469-568 . 

ENEQU IST, P. 
1949 Studies on the soft-bottom amphlpods of the Skagerak. 7001 

Bidr. Upps . 28 :297-492 

ENNIS. G . P. 
1973 Food , feeding , and condi ll on of lobsters , Homa rus amerlcanus. 

throughout the seasona l cycle In BonavlSta Bay, New foundland J F"h 

Res. Board Can 30: 1905 - 1909 . 

FAUCHALD, K. 
1977 . The pol ychae te worms . Definllions and key s III the orders. famdles a nd 

genera. Nat. Hl st. Mus. Los Ang . Cty .. SCI. Ser 28, 188 P 
FAUCHALD, K .. and P. A . JUMARS. 

1979 . The diet of worms : A study of polychaete feeding guilds Ocea nogr. 

Mar. BioI. Annu . Rev. 17 : 193-284 . 

FAUVEL . P. 
1927 . POlychctes scdentaares. Faune Fr. 16, 494 p. 

1958 Sur les Ampharetiens (An nelides Polychetes) de I" Cote OCC idental e de 

I' Afrique Bull . Inst. Oceanogr. Monaco 11 30, 8 P 
FEELEY, J 

1967 The d"tribullon and ecology of the Gammaridea (Crustacea Amph 

poda) 01 the lo"er Chesapeake estuaries M .S Thes" College of WIlIt .m 
and Mar). Williamsburg. Virgania , 76 p. 

FEWKES. J W 
1883 On the development of certain worm lar,ae Bull Mus Comp Zool 

11 : 167-~08. 

1886 . Prelamanary observation, on the development of 0p/lIopholis and 

Ec/l/l/orochn;lIs . Bull Mus . Compo Zool .. Han. Unl'. 12 105 - 152 
FJELD, I 

1907 Unullillcd fishes and thear relauon to the fishan g Indu>!ne,. Spec 

Pap 6. U.S Comm Fish . Bur. Fish . Doc . 622 . 50 p. 

FISH. C. J 
1926 . Se;hon,,1 dIStribution of the plankton of the Woods Hole reg ion Bull 

U.S. Bur Fish. 4191 - 179 
FOWLER , H \\ 

1912 CrustaceaofNc" Jerse) Annu Rep .J State Mus 191135-650 . 

FO:\. R S. and "- H BY UM 
1975 The amphlpod crustaceans of North Caroltna estuarine \\ate" Ches-

apeake el. 16 22-' -237 

FRANZ. D 
1476 BenthiC 111l)lluscan ~.b.sembIJge.s In rdJtH.m 10 :-o.edlment g r.ldlC!nh 10 

northeastern Long "land Sound. onneetieut Malacologla 15 :377--'99 
1(}77 Sl7C'anJagc ~pC'clflcpredationb) LUllll(;a/zt'rct\( a). I 22ll)nthesurl 

c\;.lm Spnulll scllid, .\slf1la (Dilh\)n. 1817) oIl \\e~tern uJng hland ~C\\ 

),,,k Velager 20'144-150 

FRFEL-\~D. G . L .. D J P S\\ 1FT. \\ L STLBBLFFIEl.D, and A E CO"-

1<)70 SurfiCial ,edlinenIS or the !\OAA-:'.1 ESA ,tud~ ""'a, 10 the :\C" ) ork 
Bight Am S"c Llmn,,1 Oeeanogr SpeL S, mp 290·101 

FROLA'DFR H 
I Q5S fhe ~h:~ I(lg) I." lhl.' Zl\OplJ.n~tC,ln l)t the .. JrrJ.£,Jn ... ett BJ~ area Ph .D 

The,,,. Brtm n t:nl\ , p,,)\ "lenee Rh,>Je "land . <)4 p 

G\RnJ!\I:cR . S L. 
1'17" E'rr.!nI p"h eh"ete anneltd, f,,'m ','rth C a",ltn.! J \:.1 ISh. ~!tt 

~:hdl SI.."t SI.'\. 1.)\ 77· 220 

GIBBS. PI-
1971 , ,"mparail\ ~ 

oelong' ~!! I , the bm' ) Cm"tuhda 
GI~RE,() 

1911K [) !Iukt at" n n 

,\cstuar \rLh Hyd r owl 

GILB['RT \\ H 

1'170 krntonal,t) nh "cd 10 a papu'.t" n. Tclt.lJu.. (1\1\. la ',I 

lu'ca) IA" tr 1 BIlII Bull \\ o.'<Is Hole) I '>I 4:!' 4~4 
GILBfRT W H ,and f' F SL.CH(l\\ 

IlJ77 Prco..ttHln h~ "" Inter fluunder (/)~('uJo"J( un n, [It" um rh ..lJHH) (111 Ih 
"phon, llf thL' dam. Telll/'ll "~IIIl aut Ius "1 10 17 

GORDON . I 

1929 51-clctal dc\d,'pmcnt 10 1'/'I1<1a f (/'/fI, '11 //fIII" dnd I pfl1 f , 

Philos Trans R. So, Lond 217 tSer B 2"4 J ) 

GOSNER " L 
1971 Guide tn IdL'ntlnL..ttlon ,l ' rn.lnnc and ... t Jfln 

Halteras tll the Ba) of Fund) \\ Ilq 100er L , ~) 0'11 P 

GRASSLE. J E, and J P GRASSl.lc 

1974 Oprl1nUOl~tlL II fL' hl~tllnl.·' .. InO gl."nclll ) ... Iem In mannc be nlill Jluh 
chaetes. J \-br Re, . 12 25.1 ~X4 

GRASSLF J. P and J. F GRASSL!-

1976 Slhllng \ PCCIl.'\ In the manne pl1l1Ulllin mJII .... lrtH (('P'" /1 1',1 
chaeta) Science (Wash , DC ) 11./2 5h7 ~h" 

GRAVIER. C 

1898 Cllntnhut lon" I' Clude dc la tro",pc dc, glHCrtcr Bul ~ I 

Fr Belg 11 421 ·448 
GRFGOR) ~ R 

IY05 \n UnntHIJ.:l.:o l)rgan 01 thl. Si,Jfll UU:I.H I ""Ilil /. 

SCleneL (\\a,h D l ) 21 270 
GRF IG R -\ [) R \\ 1',\/l.OFF and J B 1'1 \IU I 

1971> DI,tnhut"," and Jhundane,' 01 h,',\\ Illetal In tlllil h H:r "'fll 

and \coll1lCnh L'll[(('Cll.'Li dl a J('Cpv •• III.:r til Pi 'JI 
7 IX 5 IX7 

\1" I' ,lIut lull 

GRI''v1:- \\ 

1974 

H,\FFNFR r \ ,Jr 

1972 The hloh)g\ 01 IhL' ... and ... hnmr. ( I If' (l1J \(r,cm\l"/U .11 L JI1 

~1Jlnc 'I''',ha ~llIehell SCI S .. , ~x 1r. 4' 

1476 [' r JUlinn, repr\lJudlnn JnJ 11'( ullin),; 11 

,rro'-.1I11' \(1\ , IYI7. In lhe ,d \tl",nll( BI~ht !'\ 
he ""I. rio £ 

H,· hI I 

H \F:F'I'R . P • Jr and \\ .\ \A:-' f <01 I 

147" \'Pt: 'I dl moiling ~rn th anl un 1\ 

irrOI"(JIlIl 1J1 Chl"Jpeakc B ... \ ChL" .JpLJk\,. ~ll It. 2"~ "h~ 

HAll\r S. J L and D. \IALRFR 

IQHO Quanllt"tl\e launal a"OL .lIe, 01 the ,pulld !Hhact fI r 

c/wlllillf' \1ar Bll~1 (B..:rl I -"h ... " .. 17 

H -\LCRo\\ \\ [) \\ \be"A) . and 11 H()I{ I () 

19n The d "tnoUlIlI" <If tra" l11et" I .Ind IJuna an th I Irth If l 
tilln tn Ihl.' JI'pll'>all)f 'c\\agc ,Iudge J \IJr 11101 \ 'I,. 1 

7.14. 

H -\ '!\~R l , L 
14)0 Lanai dL\ch'pmcnl\.lf (her,)1 lh",t:h; It Il 

JOlt:' \je"iml JnL Po\.::_ ilJlhaL'1 d.Jl n fjm n t 

;",,1 Bldl l rp 11 I 21l-l 

HARf\f\ U 

1<):" 7 uri' Jae. \post Ihranchldae P 

Han", ~ Foun, PJ, I 'P' I - '1\ I B 
I ~n I \ rc\\ mon,tnll d copcp' r ~rJ II 

IOf \ Z 10- 12" H-l 

I <lOX 

H.ln l l\:k J·,ll.lOL1 

11./0<) -\tl~ Il'he 

HHlHI-R PG 



HEMPEL, C. 
1957 . Ubcr den Rohrenbau und die Nahrungsaufnahmc e lniger Spionidcn 

(Polychaeta sedentaria) , der de utschen Ku·sten . Helgol. w iss. Meeresu n­

ters. 6: 100-135. 

H EMPELMANN, F. 
1906. Z ur morpholog ic non Polvgordills laclells and P Iri<'slil/Il', nov. 

Spec. Z. wiss. Zool. 84:527-618. 

HENRIKSSON. R . 
1969 . Influence of pollution on the bonom fauna 01 the SOUIllJ (Oresund) 

Oi,os 20;507-523. 

HERMAN. S. S. 
1963. Verti cal migration of the opossum sh rimp. N£'OIl/Vlil WI/('rlClil/a 

Smith. Lonn ol. Oceanogr. 8:228-238 

HERMANS, C. 

1969. The systematic position of the Archlannelida Syst Zoo l I R 85 102 

H[LLM AN. N. 

[964. Stud ies on the d"t ribution and abundance 01 deLapod lan ae In Na rra 

gansett Bay. Rhode [sland. With con"deratlon 01 morpholog) and morwll 

ty. M.S. ThesIS. Un". Rhode Island, Kingston, 74 r 

HIRANO, R , and Y OSHIMA 

1963. Rearing of larvae of marine animals '\lth speL'IIIc rekrenL'c to thetr 

food organtsn1S. [In Jpn. I Nihon SUlSan Gakkal Sh, (Bull Jpn SOL Sci 

Fish) 2<l'282-297 

HOBSON.K.D 
1971 Pol}chacw new to New England. with additions to the descnptlon 01 

Aherralllll enigma/iclI Hartman PnlL BIOI Sot.: ¥.·a~h 8424';;·252 

HOLMES, S. J 

1905 The Amphipoda 01 southern New England. Bull U.S. Bur. h,h 

24-457-529 

HUTCHINGS. P A 

1973 , Age S(Jl1cturc and spawning of a Northumherland populatt<lIl "I 

Melilllw ('I'i .I/(/lo (Pol}chacta Ampharctidae) 'I.1ar. Bini (Ber!) 18 21 X· 

227 

HYMAN. L. H. 

1940 The Invertebrates Protozoa through Ctenophora V"I 720 
p McGraw -HIli. NY 

1955 . The Invertebrates EchInodermata. the enc10mate Bllatena Vol [\'. 

763 p. McGraw -HIli. N Y 
1959 . The tnvcrtebrates. Smaller coelomatc groups. Cha~ll>gnatha Henll 

chordata. Pogonophora. Phorontda, Ectoprocta, Braehipoda, Sipunculida. 

the coelomate Bilatena Vol V. 783 p. McGraw -Hill. N , ) 

JACKIM . E. G MORRISON, and R, STEELE. 

[977 Effect, of environmental factors on radiocadmium upwk~ h\ four spe 

cies of marine bivahes Mar. BioI. (Bcr! ) 40:303-308 

JAEGERSTEN, G , 

[952 , Studie, on the morphology. larval dcvclopmcOl and biolog) of Pro/(}­

drilus. Zool . Bidr Upps, 29:427-5 [ ) 

JEFFRIES, H P. 
1966 Partitioning of the e,tuarine environment b) two specIes of Call-

eel'. Ecology 47:477-481 

JONES, C. 

1973 The ecolog) and metabolIC adaptation of Callcer Irrorll//ls Sa) r-l.S. 

TheSIS, Univ. Rhode Island. Kingston, 83 p 

JONES. 1. D. 

1955 , Observations on the respIratory physlOlog) and on the haemoglobtn 01 

the polychaete genus Nepluhys. with special reference to N hOlllbergil (Aud 
et M.-Edw.). J, Exp. BIOI. 32:) 10-)25 

JONES, M, L. 
[968. On the morphology, feeding. and behavior of Mage/olla sp, BIOI. 

Bull. (Woods Hole) 134:272-297. 
JUMARS, p, A .. and K. FAUCHALD, 

[977. Between-community contrasts in successful polychaete feedtng strate­

gies. In B.c. Cou ll (editor), Ecology of marine benthos. p . 1-20, Univ. S. 

Carolina Press, Columbia. 

KAIM-MALKA, R. A. 

[970. Biologie e t ecologie de quelques Ampelisca (Crustacea-A mphipoda) de 

la region de Marseille. [In Fr .. Engl. su mm .) Tethys [ :977- [022 . 

KHLEBOVICH, V. V. 

[959 . A new occurrence of predatio n in pol ychaete worms. Priroda 
1959(9): [ 18 , 

KINNER, p, 

1978 , The distribution and ecology of errantiate polychaetes on the continen­

tal shelf from Cape Cod to Cape Hatteras. M .S. Thesis, Univ. Delaware. 
Newark , 159 p. 

54 

KINNER , P , and D MAURER 

[978 . Pol yc haetous annelids of the Delawa re Ba y region F"h Bull , U.S 

76:209-224 

KINNbR , P D MAURER. and W U·.ATH[, M 

1974 BenthiC invertebrates In Oclaware Bay Anlmalscdlntent a""(latujf1, 

of the domInant 'pec les. Int. Rev. Gcsamtcn Hyd rnblo[ S'J 6~5 701 

KISSELEVA G. 

1967 VII)"n iL ,uhstrata na ",edanlc I mctamorfrol IILhln()kbentosnykh 

Ihlvotnykh In Oonn YIL Hiocheno/} I BIDlnglu Bentosn}kh Organllmuv 

Chernovo Mona Kiev. p 71 X4 
KLAWF W Land L M DICKI!' 

1957 Biology 01 the blootlworm, (A\(em ,lihru",llIuIU Ehlc" , and tts rela 

Uon to the hloodworm f"her) of the Marttlme ProVInces, F"h Res Board 

Cun Bull 155 37 p 

KOONS C. B. and J P THOMAS 

I <.J79 C I' t hydroca rhon , In the scollnents of thc Nc" Yurk BIght In Proceed -

Ing' 1<)7'1011 Spill Conlerence IPreventlon, Beh.Vlor, Control Cleanup), p . 

1>25 62X Am. Petnll In st Wash. DC 

KROUSE, J S. 
1t)76 Silt: compn:oo.ltlOfl anu grtlv.th III \oung nH'-~ crab CUll< cr irrfJrului on 

a mdv h"aeh 111 Maine F"h. Bull, U,S. 7494'1954 

LANDERS. V, S 

['171 Farly dc, "Iopment In Ihe OCCan 4uahog, lrtlica "'und"" (L ) 

IAh,tr I Pmc I'.;atl Shcllli,h ,\"'lL (\3 .1 
LALBl r,R, [ .. 

IYb.~ DCLOU\Crtc uu gcnn: ( J\\urll (Pol~o,.;h<.lctc Cn ~unt.1ac:1 en \1cdltcfTa 

nc~ (nt:\ura \('\'tT' (jr. n \ It: \ldlcu 14 Xl3 8-t1 
U,PPAKOSK I I' 

IIJh9 Tram.Hor, return 01 thc hcnthiL" I<.IUnd 01 the Bornholm B""~ln ~flcr 

""Crmtndtlon h) ,n'gen In,ulllclcnLY Cah Blo) I'>lar 10163·172 
l.I-V[ T()~. J 

1972 Spatial ul~trihutj()n 01 \II( ula prnumu Sil't (Protobranchla): an expen-

mental appC<lach BIoi Bull \\ood, Hole, I·n )75 IH3 

LEVI~T()~. J Sand R K BA~[BAC H 

1975 \ compardtl\" 'tud. 01 Stlunan and Relent dcposlt-fcedmg b,val," 

communtt!e'" Pal~()hlnl()g, I 'J7-124 

LOH,\\',\~IJA),\, P 

19M Variatlon In gro\\lh pattern In thl.!' sanu JI)lIar Echinuro(hlliU5 parma 

CLaOlard,) Ph D. The' " Lnl\ '.;ew H"mpshtre Durham ['\2 p. 

LOOSA'.;OFF \'. L 

)1.)5.1 Rcprouuetl\c eye!. m (',,1'</£/ ,,'atld, a BIOI. Bull (v,,,,,>d, H"l e) 

104 141> 155 

LOOSAI':OFF \' L .. and H . C DA\ IS 

1'16.1. Rcanng 01 hl\ al,c mollu,,, Ad" Mar. BIOI. I [-136 

~lacBRIDE, E 

1914 Te'thnoi. "I embr)ology Vo[ I In'ertebrata, 692 p \laL.\ltllan . 
'y 

\kKAY. D C G 

[943. Temperature and the wMld dIStributIOn " I Lrob, ell the genu, Can­

al' Ecology 24 I [3-1)5 

\lacKEI':Z[E. C L, Jr 

1977 Prcuatlon on h'Hd dam (,\/ern:naria merceIJllrill) population~ . Tmn~. 

Am Fish SOL 106530-537 

MANGLM. C and \\' VA:'>: WINKL E 

1971 Responses or aquatIc tnvertebrJtes to declining OX) gen condmons 

Am Zool [3:529-541 

MAURER, D • P KINNER , W LEATHHI. and L. WATLING 

1976. BenthIC faunal a"emblages off the Delmana Pen1l1sula Estuanne 

Coastal Mar SCI. 4: 163- 177 

MAURER. D . and W LEATHEM . 

1980 Ecological distributIon 01 polychaeteous annelids or Georges BanL 

CMS-I-80, CMS. Un". De lawa re, 181 p. 

MAURER, D., W. LEATHEM , p, KINNER . and J. TINSMAN. 

1979 Seasonal fluctuations 111 coastal benthIC invertebrate assemblages. 

Estuanne Coastal Mar. SCI. 8: 181 - [93 . 

MAURER, D., L. WATLING , W. LEATHEM. and P KINNER 

1979 . Seasonal changes in feeding types of estua rine benthic 1I1\ertebrates 

from Delaware Bay, 1. Exp . Mar. BioI. Ecol. 36 : 125- 155 

McCALL. P. L. 
1977 . Community patterns a nd adaptive strategie, of the infaunal benthos of 

Long Island Sound. 1. Mar. Res. 35:221-266. 

McDERMOTT. 1. 1. 
1976. Predation of the razor clam ElISis direclus by the nemertean worm Cer­

ebralutus lacleus. Chesapeake Sci. 17 :299-301. 

McGRATH , R. 

[974. Benthic macrofaunal census of Raritan Bay- preliminary results. III 



Proc Syo'p . Hud,on RiVer Ecol. (3rd) M"r )973 . Pap . 24. Hud,on RIVer 

Environ. Soc.. Inc 

MciNTOSH. W. 
1900 . A monograph (lIthe Brit"h annclllh II. Pol ychacta Amphlnomldae tn 

Sigalionidae. p . 2)5 442 . Ray Soc .. Lond . 

McLUSKY. D. S .. and C N K PHILLIPS. 
1975. Some effect, of copper on the pol yc haet e Phvl/oJocc /Ilaculala. E, 

luanne Coa'ial Mar. Sci . 3 103 - )08 

MEEK. A .. and B. STARROW. 

1924 . On Ihe pelagic phase of Arelll coia /Ilarilla a nd Eleoll" an'lica Ann. 

Mag . Nat. Hi, .. Scr. 9. 14 :435 -455 . 

MEN ZE L. R . 

1964 . Checkl"l of the mannc fauna and flora of Ihe SI Georgc's Sound 

arca. Oceanogr. 111>1 Fla . State Unlv .. Tallahassee. 134 p 

MERRILL . A . S .. J. L. C HAMBERLIN . and J W. ROPES . 

1969 . Ocean quahog fishery. III F. E. Firth (edilO r). The c nc)clo ped ia 01 

marine resources. p . 125- 129 . Van NO'lrand Re inhold Publ Co .. N.Y. 

MICHAEL. A . 
1973. Numencal analysIS of marine survey data. a study appl ied to the amph,­

pods of Cape Cod Bay. Massachu sen ,. Ph .D . Thesis. Dalhousie UOI' .. Hal­

Ifax. N.S .. 155 p . 

MICHAELIS. H . 
1971. Beobachtungen uber die Maander vo n Scolecolepis sql/amata. [In 

Ger.] Nat. Mu s. 101 :501 -506 . 

MINER. R . W. 

1950 . Field book of seas hore life. Van Rees Press. N. Y . 888 p. 

MORTENSEN . T. 

1948. A monograph of the Echinoidea . Vol. 4. Pa rt 2. Clypeastroldea. 471 

p . C.A. Reidzel . Copenhagen . 

MUUS, B. J. 

1967 . The fauna of Danish estuaries and lagoons. Dist ributi o n a nd ecology of 

dominating species in the shallow reaches of the mesohaline zo ne. M edd. 

Dan . Fisk . Havunders. 5(new ser.), 316 p . 

MYERS. A . C . 
1977 . Sediment process ing in a marine subtidal sandy bottom commuOlty: II. 

Biological consequences. 1. Mar. Res. 35:633-647. 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION . 

1976 . Evalualion of proposed sewage s lud ge dumpsi te a reas in Ihe New York 

Bight. U.S. Dep . Commer., NOAA Tech . Me mo. ERL MESA- II , 2 12 p . 

NEEDLER, A . B. 

1941 . Larval s tages of Crago seplemspillosllS Say. Trans . R . Ca n . Inst. 23: 

193- 199. 

OCKELMANN . K . W .. and O. VAHL. 

1970. On Ih e biology of the polychaete elycera alba. especially its burrowing 

and fe ed in g Ophelia 8'275-294 . 

ORTH. R J. 

197 1. Observations on the pl anktonic la n ae of Polydoro liglll Webster (poly ­

c hae ta :Sp ionidac) III Ihe Yo rk Ri ve r, VirglOJa . Che,apeake Sci. 12.121-

124 . 

ORTIZ , M . 

1978 100 ertebrado, marinos be nthosiC'" de Cuba. I. Cr"'tacea Amphlpoda. 

Gamillaridea . In\ e,(. Mar. Unl\. Caro l Valparaiso 8(38) 5- 10 

PAINE. R T. 

1961 . Obser\'ation, on Phol'Oliis "rell/Ie<'W in Florida \\ atc" Bull . Mar 

Sci. GulfCanbb . II :457-462. 

PARKER . G. H . 

19'27. Locomotion and rightlflg movements In echinoderm~. especially in 
EchlOamchnlU'. Am J P,)chol. 39 167- 180. 

PARKER . G H .. and ~I A VAN ALSTYNE. 

1932 Locomotor organ~ of EcllIl111rach"ius parma Bioi Bull (\\ood~ 

Hole ) 62: 195-200 

PARKER . P. S. 

1C/67 Clam ,unc) Occan Cit). ~Iar) land. to Cape Charlo,. Virginia Cam-
mer Fi,h. Rc\. 29(5):56-64. 

PARKER . P S. and L A FAHLEi\' 

1968 Cbm ,un e) off Virginia (Cape Charles to Fal,e Cape) Comma 

Fish. Re\ 30{ I 125-34 

P RKER . P. S .. and E. D McRAE. Jr. 

1970 The ocean qUJ.hog. Aruica ISlolldica. re~ource or the northwestern 

Allantic Fi,h lnd Re, .6· 185-195 

PE·\RCE. J B 

1<)7 1 Indicator.- ()I ",lid \\",te pollulion Mar Pollut Bull.2 . 11 

11.)72. The effects \)f solid \\ a~te disposal on hcnthlc communttles 10 the ' e\lo 

YClrk Bigh t. III 1\1 RUI\ 0 (ed itor). \!arinc pc)liution and 'Ca hie. p 404 -

411 FAO Fi,h \JC\\' (Boc)ks) Ltd . Surrey. Engl 

55 

1'I74a 

AlldnllL (It) "\ J /11 J PcrC'~ Jedllor \hx.lil l~11IOn, Ihl. 

biOloglque, p N5-40X ",,,rth H"lianel Publ () \n' ter Jm 

1974h 10\ ertd)ratc, 01 Ihe Hud,,,n RJ\ er I· IU J\ \r- ""ad 

250. 1'7 14:1 

1975. Benth,,' a"cmhl"ge, In Ihc dee~rlo~tlOcnt.i1 he I "ater 01 th 

die Allantlc Bight III I Cn'nln "nd R Sll\llh I" ch.urillen Pox « r r 

e nL'C and \Vnrl-..,hop l)n tht: 'bnne h)\ Irnnnh.:nT IlTlpllL.JlhJn of olf hor lHI 

and ga.., JC\I.'lopment In the Baltllllnre (Jn~nn rt:;:lol ~ Ih~ \tlJ \ I III.. 

n1a..,t Dec .2 4.1974.r 247 _~IX ~"'luann,:R('!\c.lfl.11 fuh.. .1ollln \\~u.h 

preaquc. \ irglnlJ 
PEARCE . J J. CARACCIOLO. A FRA~IF L ROGI R\ 1 H \1 'I' Jnd J 

THOMAS. 

1976 DI..,trihUlinn and ahunJanlT nl penthll nrg.lnl illS In Iht: ~\\, Hk 
Bight. Augu,t 1968 - December I en I L: S DcI' ('ommel I) \ \ (l~. 

Rep . bRL MESA-7. 114 P 
PEARCE.JR.JVCARACCIOLO.M B H\ISf) .Indl H R()(.JRS 

1976 Tcmpoml anu ..,patlal di"tnpullnn.., nfpcnthl( mJl.rllln\~rtl·hrt.ltc.:" tn lhl. 

Ne\\ York Bight Am Soc Llmnnl Oeeanngr Spec Syrnr ~ 1'14 4111 

1977a DI..,tribution and abundancc (.'1 benthil l\rg<.ln'''Ill'' III thL ~\\ )(lrt... 
Nc", Je"c) ('uter continental ,hell L.S Oep. ()mmcr :\u.\ \ D.o. I Rep 

ERL MESA-30. 80 P 
1977b D,\trihutlon and ahunJann~ of hl."nthll.' I11 .. H:rnLlunJ In the.: ,,,-,,oJ 

sludge d"p","1 area. N Y Blghl apn Febru"r) ICI7" l S Del' C )nlllll 

OAA Dala Rep . ERL \IESA 36 ,8 P 
PEARCE. J C ~1alKFN7IE J. CARACCIOLO. and 1. RO(,1 RS 

1978 Rcconnap.,~ance ..,une) of the u",{nhu{wil ,lnJ JhundoJnll~ ., hl: It-H .. 

organ"n" In the Nc" York Bight ape\. 5· 14 June 197' l S Ilc'P ( III 

mer . NOAA Data Rcp . ERL M r .SA 41. 20.' P 
PEARCE. J. L. ROGERS. J CARACCIOLO. and \1 H \I.SI) 

1977 D"tnbutilln and ahundance 01 henlh,c organl"ll' In IhL :\c'" ), rk !lIght 

ape.\. f"c ,ea,onal cru"e,. Augu'l 197' Seplember IC}74 l '> I kr 

Commer. NOAA Data Rep FRL \IESA :12, XO.' P 
PEARCE.).J THO~lAS.JCARACCIOLO.\1 H\ISf-) and I R(lI,I'R" 

1976a DI..,tnbutlon and abundance of bcnthll nrganl\nh III lhl. t:\\ )nr .. 
Bighl apC\. 2 6 Augu,t 197:1 U. S Dcp. CnmlllCI .. ",0 \ \ Oal,o R'r I RI 

MESA·8. 135 p. 

1976b D"tnbution and abundance oj benthiC orga"l'"" JO thc e\\ )or. 

Bight apex 26 Augu,t 6 September 1974 U S DcI' C)m 0 \ \ 

Data Rep . FRL MESA-9. 88 p 

PEARSE. ASH J. HUM~I and G \\' WHARTO:'>J 

1942. Fcolog) of ,and beachc, at Beaufort . 1\ ( En,l \Ionng' 11 I'" 

190 

PECHEI\IK J. A 

1978_ \\ Intc-r rcprodw.:ttnn in the ga..,trnpllJ \(/\\0,-1/1\ Ir",'Wfll\ \~ Ie 
21 297 298 

PETTlBOr-.iE. \1 H 

1954 Marine polychaete \\Ofm\ fn.Hll POint Barnw, . \1..1 ~J \\ltr .1J, Itll n 
rec, rd\ (rom the North Allantle and I\orth Palilic Pro,c l \ .ill lu 

I 03( ,J24): 20:1-356 

1957 Endopara"tlc pol}chaetou, annelid, ,I 'he lal ,Ar. ell J " h 

description, Mne\\ 'pecic,. Bioi Bull (\, ."d, Ih,ic) II ~ 1'0 

1963 \Ianne pol) chaete \\ orn" 01 the ,",e\\ J. gl.lnd reg,,'n I 1 lie 

Aphrc'dltldae through Troehochaetldae L S "all \lu 13, 21' h r 
PHELAN . T F 

1977 COl1lnlenh nn the \'aler \ a.., .... ular .... y,lcn1 looJ l],n..hHC Jnl ... L 

the cl\ peasterOid echinOid, Bull \!.ir ')CI 21 ~O{) .\~1 

PIELOU. F C 

1969 An IntrnJuctJon to mathcnlatil.JI L-I.\.lloc\ \\ Ilc\ Inh;r 1..1 ... h 

p 

PORnlA '"''"', J 
1970 A Jl",\':u'~llln 01 the rc~ulh (If .KU!L' to\ ... Ih Ie a \\ IIt"1lll ... inC lr dOl n 

u"ng a ,tandard Illcth,)d F \0 'Illhnical C \Ilfnen e on \1., n I' ,IIuI 

ROllle Pap FIR .\IP 70 E ~I 11 r 
PRATT. H S 

1935 -\ marUJ \If tht.- ,-,Hnml 1"\ c..- r r JI "Imdl 

JO'cc ,) Re\ ,'ed cd P Bla~ "c S, n &. C) Phil '\4 r 
PRATT. S. D 

1973 Benlhlc fauna 111 S B Salla pr )g'~ uk 

~hon.: e ."1.>nr.1l~ntal n\ en: rr ("ape H ftc: I 

5-,t- lar E\p Stn Grad Soh,,( Ocun )£r l III kh 
ll'n R I . \1-, Publ 'cr 2 

PRICE. K S. Jr 
1962 B.'" ,g) 01 the an 

(,II (hI. DdJ\\ In: B.1) n:g'l}-



RASMUSSEN. E. 
1956. Faunistic and biological notes on ma rine inve rtebrates. III. The repro­

duction and larval development of some polychaetes from the Isefjord. wit h 

some faunistic notes. Bioi. Medd. Dan. Vid. Selsk. 23( I ): 1-84 . 

1973 Systematics and ecology of the Isefjord mari ne fauna (De n-

mar") OphelIa 11.495 p. 

REDFORD. D. 
1978. Benthic community structure near a sewage outfall on Long Island. 

New York. M .S. Them. Adelphi Univ .. Garden City. N. Y.. 86 p. 

REID, R N .. A. B FRAME, and A. F. DRAXLER. 
1979 Environmental baselines in Long Island Sound. 1972-73. U.S. Dep. 

Commer .. NOAA Tech Rep . MFS SSRF-738. 31 p. 

REILLY. P 
1975 The biology and ecology of Juvenile and adult rock crabs, COllcer 

irrorOILlS Say. In southern New England waters. M .S. Thesis. Unlv. Rhode 

Island. Kingston , 146 p. 

REILLY, P N .. and S B. SAILA. 
1978 Biology and ecology of the rock crab. Cancer irrororus Say. 1817. in 

southern Ne\l. England waters (Decapoda. Brachyura). Crustaceana 

34. 121 -140 

REISH. u J 
1965 The effcct of oil refinery wastes on benthic manne animals in Los 

Angeles Harbor. Cali forma. 111 Sy mposium sur les pollutions marines par les 

micoroorganismes et les produits petroliers. p. 355-361. C.I.E .S. M .M. 

(Comm. Int. Explor SCI Mer Mediter.), Monaco. 
1970 The effects of \'arylng concentrations of nutrients. chlorinlty. and dis­

solved oxygen on polychaetous annelids. Water Res. 4:721-735. 

1971 Seasonal settlement of poly-chaetous annelids on test panel s in Los 

Angeles-Long Beach Harbors 1950- 1951. J. Fish . Res . Board Can. 

18 1459-1467 

REISH. D J.. F PILTZ. J. M. MARTIN. and J. Q. WORD. 
1974 Induction of abnormal pOlychaete Ian ae by heavy metals. Mar. Pol-

lut Bull. 5 125-126 

REMANE. A. 
1933 Vertellung und organisation der bentonischen mikrofauna der Kieler 

Bucht Wiss Meeresunters Abt. Kiel, N.F. 21:161-221. 

RETIERE. C 
1967 Place du SplOmdee Nerllle ctrrall/lLls (Delle Chiaje) dans les sables 

medlO-littorau\ de 13 plage de Lancleu\ (Cotes-du-Nord). Interaction all­

mentalres dcs dl fferentcs especies du groupement annel idien. Bull . Soc. Sci 

Bretagne 42 39-47 

RICHARDS, S. W . and G A RILEY. 
1967 The benthiC cplfauna of Long Is land Sound. Bull. BIngham 

Oceanogr Collect. Yale Univ. 19(2) :89- 135 . 

ROPES. J W 

1968 Reproductive cycle of the surf clam, SpiSlilo solidissilltG. in offshore 

Ne\\. Jersey. Bioi Bull (Woods Hole) 135 '349-365 

ROPES. J W ,J L CHAMBERLIN. and A S MERRILL. 
1969 Surf clam fishery III F E. Firth (edItor), The encyclopedIa of manne 

resources. p. 119-125 Van Nostrand Reinhold Co .. N. Y. 

ROSSI S. S. J \\ ANDERSO . and G S. WARD 

1976 TOXIcity 01 water-soluble fractIOns of four test OIls for the polychaetous 
annelIds. Nealllites areltaceadeltfllfll and Capilella capilola. Environ . Pol­

lut 109-18 

RlDDHL.C 

1977 Histopathological studIes. lit B. Laird (report coordinato r). Middle 

Atlantic Outer Continental Shelf EnVIronmental StudIes. Vol. lIB - Chemical 

and BIologIcal Benchmark StudIes. Chap. 10. p. 1-47 Va. Inst. Mar. SCI .. 
Gloucester POInt. Va 

S.·\GE· L E and S. S. HER~lA1\ 

11.)72 Zooplan"t<>n 01 the Sand) Hook Ba) area. N.J Che,apeake SCI. 
112<.) 19 

S.\IL \ S B. and S D. PRATT. 

1<)71 ~llu Atlantic BIght flshenes. lit S.B Sada (program coordlOator). 

Coastal and Mishore en'lronmental In\cntory. Cape Hatteras to Nantucket 
Shoals. p. b I to 6 125 Mar E,p Stn. Grad. School Oceanogr.. Univ. 

Rhnuc hlanu "-.Ingqon R.I., ~lar Publ Ser 2 
S \L~ NSf,.). \\ 

1407 \hlfphogcnctlschc stuuicn an Wurmern . II Ueber den Bau der 
\n.:hlanndujen nCb\1 Bcmerl-..ungen den Bau clnlgcr Organe dc\ Sllccocirru5 

fl'll'illtlt c.:n "\ Bobr. III Ueber die metamorphose des Polygordiu., l\1elll 
\,.IU SCI St Pctersbu rg 19( I II I 348. 

S\LHDJ)I"-. \ S \1 

141M Oh,c r \ .Hlnns on the habll <.Inu runl:lional anarolll) or Cyprillll islandicll 

Ii I PHI, \Ialacol. So,. Lnnu .16 149 162 . 

56 

SAMEOTO. D. D. 

1969. Some aspects o f the ecology and life cyc le of three species o f subtida l 

sa nd-burrowing amphi pods (C rustlicea: Hausto riidae). J. Fish. Res. Board 

Ca n. 26: 132 1- 1345. 

SANDERS. H . L. 

1956. Ocea nography o f Long Island Sound . 1952- 1954 . X. The bio logy o f 

ma rine bottom commun ities. Bul l. Bingham Oceanog r. Co ll ec t. Yale Unl v. 

15:345-4 14. 

1958. Benth ic s tu d ies in Buzza rd s Bay. I. Anima l-sedim ent rela ti on­

ships. Limnol. Oceanog r. 3:245-258. 

1960. Bent hi c stud ies in Buzzards Bay. Ill. The stru cture o f the so ft -bottom 

comm unity. Limnol. Oceanog r. 5: 138- 153. 

1968. Marine benthic d iversi ty: A compa rati ve study. Am . Nat. Mus. 

102:243-283. 

SANDERS, H . L .. E. M . GOU DSMIT. E. L. MILLS. and G . E . HAMPSON . 

1962. A study of the intertidal fauna of Ba rnstabl e Harbo r. Massac husetts. 

Limnol. Ocea nogr. 7:63-79. 

SAN DERS, H ., F. GRASSL E. and G. HAMPSON. 

1972. The West Falmouth oil spi ll. I. Biology. Woods Hole Oceanog r. 

Inst. Tec h. Rep. 72-80. 

SANDIFER , P. A. 

1975. The ro le of pelag ic larvae in rec rui tment to populations of ad ult deca­

pod crustaceans in the York Rive r Estua ry and adjacent lowe r Chesapeake 

Bay. Virgi nia. Estua rine Coastal Mar. Sc i. 3:269-279. 

SASTRY. A. N., and J. F. McCARTHY. 

1973. Diversity in metabolic adapta tio n of pelagic la rval stages of two sy m­

pat ric species ofbrachyuran crabs. Neth . J. Sea Res. 7:434-446. 

SAUNDERS. R. L., and J. B. SPRAGUE. 

1967. Effects of copper-zi nc mining pollution on a spawning migrati on of 

Atlantic sa lmon. Wate r Res. 1:4 19-432. 

SCARRATT. D. I .. a nd R. LOW E. 

1972 . Biology of rock crab (Caltcer irrorallts) in the Northumbe rl and 

Strait. J. Fish. Res. Boa rd Can. 29: 16 1- 166. 

SC HECHTER, Y. 

1956. The effect of water upon gametes, upon ma tu ration. and upo n fe rt iliza­

tion and cleavage. Exp. Cell Res. 10:6 19-630. 

SCH ELTEMA. R. S. 

1964. Feeding habits and growt h in the mud-sna il. Nossaritls obsoleltls. 

Chesapeake Sci. 5: 16 1- 166. 

1972. ReprOduction and dispersal of bottom dwell ing deep-sea inve rtebrates: 

a specu lative summa ry. lit R. W. Braue r (ed llo r). Ba robiology and expe rime n­

tal biology of the deep sea. p. 58-66. . Ca ro lina Sea G rant Prog., Chapel 

Hi ll. 

SCHELTEMA. R. S., and A. H. SCHELTEMA. 

1965. Pelagic lar\'ae of New England inte rtida l gas tropods. Ill. Nossoritls 

Iril'illallls. Hyd robio logia 25:32 1-329. 

SC HRAM. T. A. 

1968. Studies on the meroplankton 10 the inne r Os lofjo rd. I. Co mpos ition of 
the plankto n at Nakk holmen during a whole yea r. Opheli a 5:22 1-243. 

1970. Studies on the me rop lankton in the inne r Os lofjo rd. II. Reg ional d iffer­

ences and seasonal cha nges in the specific dist ri bution of la rvae. Ny tt Mag. 
Zool. (Os lo) 18: 1-2 1. 

SC HROEDER, P. C .. and C. O. H ERMANS. 

1975. An nelida: Polyc haeta. lit A. C. Giese and J. S. Pearse (editon,). Repro­

duction of ma rine inve rteb rates. Vo l. III . Anne lids and Echiurans. p. 

1-2 13. Acad. Press. N.Y. 

SCH ULTZ. G. A. 

1969. How to know th e ma rine isopod crus tacea ns. Wm . C. Brow n Publ .. 

Dubuque. Iowa. 359 p. 

SC HULTZ. S. 
1969. Benthos und sed ime nt in der Mec kle nbu rge r Bucht. Be itr. Meeres k. 

24/25: 15-55. 

SEGAR. D. A .. and G. A. BERB ERIAN. 

1976. Oxygcn de pl e tion in the Ne\\ York Bight apex: Ca use, and conse­
quences. Am. Soc. Limno l. Ocea nogr. Spec. S) mp . 2:220-239. 

SHANNON, C. E., a nd W. W EAV ER. 

1962. The mathematica l theory of communica ti on. Uni v. III . Press. Urba na. 
11 7 p. 

SH EPARD. F. P. 

1963 Submanne geology. 2d ed. Ha rpe r and Row. N. Y .. 557 p. 

SHOEMAKER. C. R 

1945. The amp hipod ge nu s Ulticola on the east coast o f Am eri ca. Am . 
Midi. Nat. 34:446-465. 

1949. Three ne\\. s pec ies and one ne" va rie ty of amphlpods from the Bay of 
Fundy. J. Was h. Acad. Sci. 39:389-398. 





WIGLEY, R . L. 
1956 . Food habits of Georges Bank haddock U.S. Fish Wildl Scrv.,.spec. 

Sci. Rep. FIsh 165,26 p. 

1968 . Benthic invertebrates on the New England fishIng banks. Underwater 

Nat. 5:8-13. 

WIGLEY, R . L., and B. R. BURNS 
1971. Distribution and biology of myslds (Crustacea, My"dacca ) from the 

Atlantic coast of the UnIted States In the NMFS Woods Hole collecllon 

Fish Bull, U.S. 69:7 17-746. 

WIGLEY, R . L. , and R. B. THEROUX. 
1965 . Seasonal food habIts of Hig hl ands Ground haddock Trans Am FISh 

Soc. 94:243-251 
1981. Atlantic conllnental shelf and slope of the United State, 

Macrabenthic mvertebrate fauna of the MIddle AtlantIC BIght region 

Faunal compoSItion and quantitative dlStnbution U.S. Geol Sun Prof 

Pap 529-N, 198 p. 

WILCOX, J R., and H P. JEFFRIES 
1973 Growth of the sand shrimp, Cra/lg,,/I JfptemspillOJa, in Rhode Island 

Chesapeake SCI 14 201-205 

1974. Feeding habits of the sand shrimp Cra/lgoll wptelllsf'/I/(lHI. BIoi 

Bull (Woods Hole) 146:424-434 

WILLIAMS A B. 
1965 . Manne decapod cru,tacean, of the Carnlinas. L, S Fi,h Wlldl Sen., 

Fish Bull 65, 298 P 

WILLIAMS. A. B., and H J PORTER . 
1971 A ten-year study of meroplankton In North CarolIna estuanes. occur-

rence of postmetamorphal bIvalves Chesapeake SCI 12:26-,2. 

WILLIAMS, S., and D. DUANE 

1974 Geomorphology and sediments of the mner Nc" York BIght «'ntinentnl 

shell. U.S Coastal Eng. Res . Cent Tech Memo 45,81 p. 

58 

WINGET, R. R , D. MAURFR, and H SEYMOUR. 

1974 Occurrcnce, SilC compositon and sex mtlO 01 the rock crab, Cancer 
trroralUs Say and the spider crab, L,bi"", emargllll.Jta Leach In Delaware 

Bay. 1. Natl HISt. 8'199-205 
WINTER, J E 

1969 On the Influence of food concentrallon and other factor, on filtration 

rate and food Utill/allon m the mu'Sels Arcllca '.,Ialld,co and Modiolus 
m"(/i,,Iu.\ [In Ger" Engl ahstr I Mar Bioi (Berl ) 4(2)'87 135 

WOBBER, D R. 

1970. A report on the feedIng of Dendrono/U; iris on the anth070an Cenan-
thu, 'P from Monterey Bay, Caillornla Vcligcr 12383-387 

WOLFF, W 

1973 The eSlUary as a habllat An analy,,, of data on the ,oft bottom macro-

fauna of the estuarine area or the RIver, Rhine, Meuse , and Scheidt Zool 
Verh 126 1242 

YABLONSKAYA, E. 

1976. StudIes 01 trophIC relations 111 bottom communllies in the southern seas 

of the L,SSR /11 0 Bauer and N Smlrno\ ledllors), Resource, of the bio­

sphere (results of So"et slUd,,:, under the International BIologIcal Program) . 

Vol 2, p 117 144 Nauka, LenIngrad, uSSR 

)'ANCE) R M amI W R WELCH 

1968 The Atlantic coast surf clam - with a partial bIblIography U.S. Fi,h 
Wildl. Servo Clre 288, 14 p. 

ZENKEVITCH, L 

1963 Bllllogy of the sca' of the U SS.R Wiley-Inter" .. , NY, 955 p. 
70TTOLl R A and M. R CARRIKER 

1974 . E\ternal relea" of protea,e b) stationary burrov.-dwelling poly­
chaete, J Mar. Res 32 331 342 



NOAAT 
NMFS Circular and 

NICAL REPORTS 
ial Scientific Report-Fisheri 

Guidelines for Contributors 

CONTENTS OF MANUSCRIPT 

First page. Give tht: title (a., conci,e as pos~lble) of the 

paper and the author's name, and footnote the author's 

affiliation, mailing addre~s, and ZIP code. 

Contents. Contains the text headings and abbre' iated 
figure legends and table headings. Dots should follow ea.::h 

entry and page numbers should be omitted. 

Abstract. Not to exceed one double-spaced page. Foot­
notes and literature citations do not belong in the abstra.::t. 

"Iext. See also f'orm of the Manuscript below. Follow the 
U.S. Government Printing Office Style Mallual, 1973 edi­
tion. hsh names, follow the American Fisheries Society 

Special Publication No. 12, A List of Com mOil alld Scielltijh 
Names (~r Fishes from the Umted States and Canada, fourth 

edition, 1980. Use short, brief, informative headlOgs 10 place 

of "Materials and Methods." 

Text footnotes. Type on a separate sheet from the text. For 
unpublished or some processed material, give author, year, 
title of manuscript, number of pages, and where it is filed­
agency and its location. 

Personal communications. Cite name 111 text and footnote. 
Cite In 100tl1ote: John 1. Jones, Fishery BIologist, Scripps 
Imtitution 01 Oceanography, La Jolla, CA 92037, pers. com­
mun. 21 I\.Ja} 11)77 

f'igurl'~. Should be sell-explanatory, nnt reqUlrlOg refer 
enct: to the text All figures should be cited consecutl\el} in 
the te t and their placement, where first mentioned, IOdl­
cated in the Ie It-hand margin of the manuscrIpt page. Photo­
graphs and line dra" ings should be of "professional" quail!} 

dear and balanced, and can be reduced to 42 picas for 
page \,idth or to 20 pICas for a single-column Width, but no 
more than ~7 picas high. Photographs and line draw ings 
should be printed on glossy paper-sharply focused, good 
cOlltrast. l abel each figure. DO NOT SEND original figures 
to the Scientific l;dllor; NMFS Scientific Publications Office 
\\111 request the't: If they are needed. 

Tahles. Iach table should start on a separate page and 
slwuld be ,t:If·eplanatory, not requlflng reference to the 
te't Heading, should be short but ampl} dcscrIptl\ e. U,e 
onh hnrizlllltal rules. Number table footnote con eLuti\cl) 
,leT,)" the p.lge Ir,)m left to nght in Arabic numerab; and to 
,\\old eonfu'lon with pO\\cr~, place them to the left 01 the 
nUll1er.t1 .. II the 01 igll1.ll tables are typed III our f rmat and 
( re dean and ieglbk, the,e tables \\ ill be reprodUced a the) 
arc. In the te't all table should be clled 'on e utl\ eli and 
th~\r rj.ll~mellt, \\ here fir t mentioned, indl J.ted 10 the lcft­
hand 11I I gin ,1f the manuscript page 

-\d..nll\\ ledgmenh. Place at the end of te t. GI\ eredl 

nnh to tho .... ho ga\t' e ceptional contribution and not t 
lho e \\ho e c ntnbutklll arc part 01 Iheir normal dutle . 

Literature ciled. In text a' muh 
(SmIth and Jones 1977); If more than ne author, It I 

ing to year (e.g., SmIth 1916, Jone cI al. 1975,0 

All papers referred 10 10 the te t hould be It ted Iph l t 

cally b) the ~eOlor author'\ urname under th h dlO 
.. Literature (lied", onh the author' urname nd nUl I 

are requlred III the author line. fhe author I re p II Ibl f r 
the accura,-y of the lIterature (.nallOIl bbrt:\ lallon 
names of perIodICal and t:rial hould t:(lnlorm to 8, 10 I 

cal Abstracts l,st uf SCrlals l'oftll Tille IbbrellotlOll for 

mat, see recent ~SRI' or <. irlular. 

Abbre\iations and s)mbol. (ommon Olle, ;J~h a mm, 
m, g, ml, mg, O( (for (elslUs), °0 , ,et\., hotlld be IJ d 

Abbreviate UOlts of mea ure onl) \vhen used wuh nu'11 ral , 

period- arc rarely u~ed 111 these dbbre\ i.illOIlS But P rI d 
are u,ed 111 et al , VS, e g., Ie, \\ a h (\ u don .... 1 

ZIP code), elc Abbre\iatlons arc a\.l.ept(lbl 111 tdble and 
figures \\ here there IS lack 01 pau:. 

Measuremenh. ':>hould bL' gl\l'n III mel fl\. dnl! Other 
equi,alent units rna} be gi\ en III parenthc e 

fORM OF fHF MA lS(RIPI 

Onglllal of the manusCflpt should be. l\ ped double pa\.ed 

white bond paplr lnpk ~pac~ abO\e heaolllg t:nd 
duplIcated OPIC, of I1ldnllSc.'1pt ratller til 10 l. rbon o~ Ie 
The seljL..e \.~ of the mattn.ll 1I0uid be. 

f IR<, f P \(,E 

CO 'TE IS 
ABSI RA( r 
TE r 
L1TfR\lLRE ClllD 

Tr.:. l 00 r 0 rr 
API'£ '\11)[ 

fABt E S(pro\ld~headin~ ,Im.ludm .. la' 
T1l.rner.t1, e g., Table I ,r, ble 2 et) 

Ll~ T 01 r I( l RE I H,[ D (en 

"r,g.JrL" a'ld \rabl\. nJMl.f.l1 \. ' , I 
2--, (tc ) 

r'I(,l Rl 

\DDlrIO l I lOR 1 T 10 

~end nbbon LOp and t .... o dl.pl cd 
flpt t 

Dr. Carl J Smdermann, C1enufi Ed.tor 
, ortheast FlShenes Center Sand) Hoo L 
• ational Manne Fi henes Semce, 0 
Highland, J 07732 

opi F fl\ 11 
and 1 to hI 

d 


	002
	003
	004
	005
	006
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066

		Superintendent of Documents
	2025-07-02T21:39:45-0400
	Government Publishing Office, Washington, DC 20401
	U.S. Government Publishing Office
	Government Publishing Office attests that this document has not been altered since it was disseminated by Government Publishing Office




