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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 

Di,tribution, ahundance, and life hi~tor) summaries are gi>en for 58 important specie, of bent hie im erte
brate, collected in the "e" Yori.. Bight ape, during live sampling cruise, in 1973 and I 97~. Thc,c ,pecie, 
,ho\\ecl aflinitie, to major comm unit) t) pc, that ha,e been pre, iousl) identified in the ~liddle Atlantic Hight 
and ,nme sho"ed , an ing degree, of tolerance of area, in the ape, "here the clumping of '\e\\ \orl.. Harhor 
dredge ,puib and "le\\ York metropolitan area ,e\\ai:c ,ludl(e occur,. Capaella capita/a, a ,pecies ot'tcn a"oci
ated "ith pollution ;tress, dominated the Se\\ age sludge dump ,ite. 

INTRODUCTION 

The Ne,, Yorh. Bight apex (Fig. I). the area ol continental shelf 

waters bounded on the north b) Long Islam.I and by ew Jersey on 

the "'est. 1s one of the most intense!, use<l areas of coastal marine 

waters in the world. It 1s imptnged upon b1 a ma_1or populat1on cen
ter. the Ne\\ Yori,;- ew Jersey metropolitan area. "'h1ch uses the 

apex for recreation. for han1:sting fi h an<l (former!)) shellfish. 

and a a reposllor1 for"' astc produch. The ape.\ 1s also a thorough
fare for hipptng to and from one of the bw,iest ports 1n the world. 

New Yorh. Harbor. These diverse uses or rnterests often conflict. 
and regulation. for the greatest public good. 1s a complex and diffi

cult problem . Essential to the regulation of these confl 1cttng inter
ests are good asses ments of the impacts each of the uses has upon 

the others. 
The dumping of sewage sludge, dredgtng spo ils . and tnuustrial 

,, aste products into the apex and the flow of contaminants from the 
Hudson and Raritan fatuaries ha,e affected the environment of the 

apex. degrading 1t for some purposes. e.g .. recreation and shell fish 
harvesting. Surveys of the d1stribut1on aml abundance of selected 

or tndicator organisms or commurnnes ha\"c often been used as an 
aid in determm111g the degree to which an env1ronm1:nt has been 

degraded. Benthic invertebrates are part1cularl) useful for this pur
pose because of their relative immobility. "'ide range of ltfe histo

ries. sens1tivit1es to environmental change. and important role in 
manne food webs. 

Man's impact on the New Yorh. Bight ecosystem has been noted 
for a Imo t 100 yr, but survey of the degree of impact were initiated 

only w ithm the last two decade . Most studies concerned with ben
th1c populations wtth1n the Bight and contiguous waters were also 
cond ucted from the mid- l 950's to the present, after four decades of 

ocean disposal of sludges and spoils in the apex and over a century 
of indll',trial discharges into es tu aries had al read) had an impact on 
the manne bemho inhabiting these waters. Dunng 1957-60, Dean 
and Hask in (1964) and during 1973. McGrath (1974) studied the 

benthos of Rantan Bay. which border the apex: Ill 1966. Steimle 
and Stone (1973) studied the in hore benthic macrofauna off south
wes1 Long Isl and. primanl1 north of the lat. 40°30'N ltne wtthin 
the Bight apex. The Middle Atlantic Bight study of Wigley and 

1No nhea,t Fi,hcrie, Center and} Hoo, Lab0rat<>r}. a11onal ~tanne F1Shenes 
·en ice OAA Highland, NJ 07732 

Theroux ( 1981) from August 1957 through August I 965 dealt\\ ith 

the e\\ York Bight apex fauna only 111 ma_1or ta xonnm1c groups. 

The first comprehensi,·e stu<lies llf the bcnth1L macmlauna of the 

e"' Yorh. Bight apex 1tscl f were made by peNrnnel nr the S:.ind) 

Hooh. Laborator). at 1onal Manne F1shcnes Sen 1cc (Ni\lFS) 
These studies. begun Ill 1968. ha,e resulted 111 se,er:.il published 
papers and reports (Pearce 1971. 1972. 1974a. h. 1975. 1\/atmn:.il 

Marine Fishenes Service I 972 : at1onal OcealllL and Atmo
spheric Admtnistratton 1976: Pearce . Caracc1olo. Halse). and Rog 

crs J 976). umerous benth1c data reports have also been puhltshed 

by the NOAA-MESA Program (Pearce. Caracc1olo. Frame. Rog 

er,. Halse}. and Thomas I 976: Pearce. Thoma, . Caracc1oln. Hal 
sey, and Rogers I 976a, b: Pearce. Caracc10l0. Halse;. and Rngers 
1977a. b Pearce, Rogers. Caracciolo. and Halsey 1977. Pearce ct 

al. 1978. Caracciolo et al. 1978) Tim atlas uses part nf this exten
sive data set. collected d11 nng the MESA studies of 1973 and I 974, 

to present d1stnbut1on and abundance patterns for the more 1mpor 
lant or dommant benthic macro1mcrtebrate, m the Ne,, Yorh. Bight 

apex. The atlas descnhes and re, 1cws the environment in,, h1ch the 

species occur and presents a summar1 of aspects of their ltfc h1sto

nes Through this approach. we hope to qualtfj the obsen cd d1stn 
butions and to ga in insight into d1st111guishing natural and man- or 

polluuon-mduced population abundances and d1stnbutions This 

report also forms a pan of the baseltne which 1s betng establtshed 
by the long-term ocean monitoring program. Ocean Pulse (PearL·e 
I 977).' of the Northeast Fisheries Center. NMFS. 

l\.1ETHODS 

Information on distribution patterns of species. sediment t) pes . 
organic material. and hea,y metals used 111 this paper vvas dcnved 

from approximate!) 500 benthic grab samples collected from a gnd 
of 66 stations establi~hed in the e"' Yorh. Bight apex. The~e ,ta
tions are bounded b1 lat. 40°16' and 40°34' and long . 73°36' 

! at,onal Manne Fishene, Service 1972 The effect, of ,.a,te Ji,pmal tn the 
Ne" Yori- Bight Final Report. Section 2 Benth1c studies A repllrl ,uhm11tcd to the 
coastal Engineenng Resea rch Center. U.S Arm> Corps of Engrnee!'. , Linlc Fall 
Road . Wash . DC . 63 p 

'Pearce, J. 1977 A report on a ne\\ en\lronmental assessment anJ mon1tonng 
program. Ocean Pulse In! Counc E.xplor ea Pap. ml977 E 65, Fish lmprme
ment Comm . t 2 p. 



~ ii:ur~ 1.-'-c" Yorh Bighl ape:,. tenlarged) and surrounding area. 

.rnd 71. 59'\\. their dcpth. ranging from 9 0 m nearshore (Station 
I (J) ltJ 45 .6 1 1 in the Hud,nn Shelf Valle} ( Station 56) (Fig. 2) Data 
,, ere nilleucd fl\im on bl1ard the OA ships Alb111n1s~ II . Ore
""'' II. and [)e/11H·,11·c fl dunng August 1973. October 1973. fanu
,11) l 1J74. :-.larch- pril 1974. and Augu,t September I g74 (Pearce. 
R, ig.:• .. C11,1Ccinl11. and Halse1 I 977). Station pos111ons 11ere 
lnlJtcd and 111a111ta111cd h) R;1)dist prec1s1on na1 igation and loran
\ 

lknthk Fauna 

\t .:.1ch ~t.111011. dunng each .:ru1sc. f1,e O I m Sm1th-J\ldnt) re 
hc'ltl IL :r.1b ,11np c "ere c,11lectcd Beftm: the sJmple, 11 ere d1s
turhcd. one' 2 54 cm ( in,1dc diameter) core ,ub,ample 11 as remm·ed 
lr,1111 c,1d1 g1.1h and pre,ened in Formalin for future stud) of me IO

I ur 1 hH• '-t'd11nent t'< ire, 11cre als() rcmoYed. and then the 
1 n1amdcr ,,r c',1t·h gr,1h sample 11as 11.ishcd thrnugh "' series or 

1 .11Jard l!L'11lug1cal ,1c1e, \\ nh a 1111n1111um I O mm me,h s11e. All 
11.11.:n ii rc1.11•i.:•d on thL ,1e1e, ,,ere fixed in 10 0: buffered For111a
l111 ,1 d l,11c1 11.111,ti.:m:d l" und prcst·r1 ed 111 70':; ethanol containing 
... ' ,~ rlll 

I>, , Llllll! m1no,u1pe \1 ere u cd a, an a,d in "'n111g Plf!Jni'ln, 
' 111 pn: er, d 1"1,11.:n1 1auna ,1111pk J"hc nrgan,,ni-, t11und 1\ ere 
1J rlllll I to •he peu k\el. 1d1cne1,r p,i- ,tile. u 111g 1'.e), ,md 
, , 'lpllon d, H top d t, fl nman ( I lJ57 I lJfiS 14/llJ l. Pcuib,,nc 
19h I \\ 1I 1,111 ... ( J<lt1'i1 1),11 ( It)fl]l, Abhutt ( 1<u,,. llJ74). G 

,n 11 'r , llJ"' I). [k1thl1L'ld 1147'), and llthcrs 
ll 1p.;1 11 la 011, 111 \\ere uin,llted 11hcn nccc,'-lf) \fter 

1\._r 1d nlll d ._,,unkd ,1 id tahul.11cd, th, nk•rn1a
ompul r I he LOP111111111 t} 

.in,1h tL'd hir tCll I lllPllhcr <•f 111d11 idua1' 
tnt 11 nun r , J ct I\ qu11.1t>1ltt ( / //' fl 

/ 

CHRISTIAENSEN 
BASIN 

,o• 

... 

.,. 

max = H '1 ln S) (Pielou 1969). and d11ers1l} (H'~-~ 11 In 11 

N N 

where 11 = the number 111 the ith specie,. ShannL1n and Weaver 
1962). 

pon completion of a total or approximate!) 500 ,amplcs. a 
computer program was written to e-..tract the "kc)" or·· importan t" 
species found in the Bight apex. A ·pecics was tlefinetl as important 
,r it was abundant. wide!) distributed. a known forage species for 
finfish (based on studies discussed later). a fisher) resource spe
cies. or if it possc,setl characteristics or behavioral trntts II h1ch 
make II u,eful as an ··ind1catnr" spec,es. e.g .. Capirella ca11ita1a 

This selection) ieldetl a total nr 58 specie,. 
The next '-lep 1n our analysis II as to cumb111e and a1 erage distri

bution and abundance data from summer cruises (August 197.3. 
Octnber 1973. and August-September I 97-!l and from \\ in1cr 
cruises (JanU,H) 1974 and Murch-Ap1il 197-1) for each of the 58 
important speue~. This) 1elded a1ernge numbers or 1ndi1 ,dual, or 
each species at each station sampled . These numbers were multi
plied b) 10 tn g11e number, per ,quarc meter. plotted. and con
inured on ,tandard ..,tauon maps In most cases. summer and II inter 
,pecie, d1,trihution, 11 ere s1111ilar. ,o seasnnal data \\ ere combined 
1lll1• 11ne ,nerJII map for each ~pcc1e,, 11 h1ch \\ Ill be presented 111 
the Life H istnne, 

A1eragc ,pet·,e, di1er,it1e. and number, nl 1nd11 ,dual, at each 

statinn \\ere phmed 111 Figures.'\ and -I-
In the narr,ui,·L' sec1inns nl th 1, atla,. 11e ha,e re, 1c11cd and ,um

man1ed a1ailank inlnrmation nn di-.tnnutH1n. habJtal. ked111g 
ec11 lllg~ . reprnduc111rn. gnmlh. and lither u111que or 1111pnrtant char
Jdenst IL'" rn, L'ai:li ul the <.1b111 e· ment ,oned .. ke) .. 11rg.in,,m, .• 111d 
I il\c' ..ittL'mptcd tn rl'l.11c• th1, 111lnr111.1t1Dn Ill tht· benth1c cm 1rnn
m1.: ll n the ,,,,\ '111rJ.. B1gh1 apt·\ 



Figure 2.-1\e" York Bighl apex stud) area "ith station positions, 
and dredging spoils (DS) and se" age sludge (SS) dump sites indi
cated. 

Sediments 

Two 3 .4 cm (mside Jiameter) seJiment cores were removed from 

each grab sample, one for standard geological analyses (percentage 
oxidizable organics and grain size distribution) and the other for 

hca\y metals analyses. These cores were frozen before being ana

lyzed. 
The percentage of oxid1zable organic material in the sediments 

wa calculated by the hydrogen peroxide digestion method, and 

gram size distribution was determined by proce smg each sediment 
sample in a Rapid Sediment Analyzer (Cok):' Grain size, expre sed 
in the Wentworth scale (Wentworth J 922 after Udden 1898 as. een 
in Shepard 1963) is given in </J (phi) units, where </J=-log2d. and 
d = particle diameter in millimeters. Sediment heavy metals analy
ses for chronm1m, copper, nickel. lead. and zinc were pe1formed 

using an atomic absorption spectrophotometer: details of these 
methoJ, arc given in Greig et al. ( 1976). 

Sediment grain ,ize. organic content, and heavy metals data were 

combined and averaged usmg procedures similar to those used for 
benthic fauna data. Mean grain size. expressed in </J units. was con
verted into sediment types based on the Wentworth scale. The cate
gone, thus established are as follows: - I to +l</J=very 

'Anthony Co~. Department of Eanh Snences, Adelphi Univcrsny, Garden City. 
NY 11530. pers commun June 1973 
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coarse-coarse ~and. + I to +2c/:> - med1um sand. + 2 to 
+4</J = fine-very fine sand: +4 to + 6</J = coarsc to medium silt. 

These are mapped in Figure 5. 
Sediment organic content was divided mto three ..::ategoncs· 

< 3 % represents lo\\ organic areas; 3- 5 Of repre,ents medium 
orga111c areas: and > 5 o/c represents high orga111c areas (Fig . 6) 

Average concentrations (ppm) for five hea, y metals-chromium. 

copper. nickel. lead. and zinc-are presented in Figures 7 11. 
The data file and benlhic samples, upon which much or the 111for

mation presented in this paper is based. arc ~tored at the Northeast 
Fishenes Center. Sandy Hook Laboratory. 

NEW YORK BIGHT APEX STUDY AREA 

Environmental Characteristics 

The oceanography of the New York Bight depends nn larger \cale 
processes of the entire M iddlc Atlantic Bight. Water Jcpth., in tht: 
Bight apex range from intertidal to approximate!) 62 min the Hud

son Shelf Valley. East coast cont111ental shelf v..aters. in general. 
flow to the south at average speeds between 5 and IO cm1,. how -
ever, storms can cause movement of 25-30 L m s Waters or the 
111ner New York Bight c,hihit estuanne urculation t) p1cal ot 
coastal areas -where discharge of river v..atcr e,ceeds e\Jpnratim1 
Near-suiface waters move generally seaward. while near-hntlom 

waters move generally landward (Beardsley et al. 19761 . 
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Figure 3.-A,•erage pecies diversities (H ') of bent hie invertebrates. 

In the Bight apex, surface salin ities dunng 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 decrea e 
in March as river discharges increase . The pring (April. May) 
nver runoff and penetration of slope water tend lO increa e 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 %oat the 
southeast cornei: 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 am.I 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 characteri tic of the Bight. River runoff into the apex is low in 
winter when strong vertical mixing un tratifies the water column 
and temperatures drop to their annual minimum. often <2°C in 
mid-January. Bottom temperature during November through Feb
ruary tend to be slightly higher than surface temperatures becau e 
vertical mixing does not keep pace with rapid urface cooling. Win
ter minima persist into late February or early March . During April. 
:,urface temperatures warm to ""7°-8°C. with bottom tempera
tures usually remaining at <4°C except near the coast. A thermo
cline appear in May and intensifies during June when surface 

figure 5.-i\lean grain size (I/, unit~) of ~ediments averaged over five quar terl) 
cru ises (A ugust 1973-Sept ember 1974). 
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Figure 6.-A, er age percentage of digestible organic materials in sediments. 

temperatures reach l 7°C at the outer edges of the apex. Bottom 
water temperature remain relatively unchanged at <6°C in the 
shelf valley. Surface temperatures reach their annual maJ<imum 
value of about '.:'6°C in August and bottom temperatures also show 
a steady rise to "" l0 °C in the she] f valley. Surface cooling during 
early autumn begins to break down the summerthermocline. By the 
end of October. surface temperatures ha,e dr pped to ""l6°-18°C 
over much of the apex. while heat loss and vertical overturning 
increase the bottom water temperatures to "'l2°C in ide the helf 
valley. Vertical mixing down to about 30 m i usually complete by 
earl or mid-November when water temperatures are 12 °- 14 ° C . 
Bottom temperatures attain their annual maximum in this period. 
Vertical mixing continue through December and urface and bot
tom temperature 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
·on Shelf Valley, apparently cut by the ancestral Hudson River dur
ing times of low ea level. The center of the Christiaensen Ba in 
(the landward terminus of the Hudson Shelf Valley Channel) is a 
natural collecnng area for fine grained sediments. The apex outside 
the Christ1aensen Basin is floored primarily by sand ranging from 
silty fine to coarse with mall areas of andy gravel, artifact gravel, 
and mud. In deeper water, in the Hudson Shelf Valley, where wave 
action is le pronounced, ilt i the dominant ediment (William 
and Duane 197-t-: Freeland et al. 1976). Figure 5 shows mean grain 
size of sediments in the apex. 

Figure 8.-A,erage concentrations of copper in 1\e\l York Bight ape, edi
ments. 
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Figure 9.-AHrage concenlralions of nickel in 'le\\ York Bighl ap<' ,ediml·nl,. 

Source of oxygen-consuming organic matter in the C\\ YmJ... 
Bight have been analyzed by egar and Berbenan ( 1976). The) 
reported that locally produced carbon from ph) toplankton 
accounted for most of the oxygen demand in the apex. especial I) in 
summer. Sewage sludge and nver-borne organic matenals "ere 
general!) of equal importance The maJor cnntarninanh nf the Ne\\ 
York Bight originate from the highly populated ew York metro
politan area and the Hudson River drainage ba in. Sources include 
offshore barged di charges from sewage treatment plants. indus
trial outfalls. and storm water runoff and overflow . 

Hatcher and Keister ( 1976) analyzed organic matter in the ew 
York Bight sediments u ing the ratio of total carbohydrates (TCH) 
to total organic carbon (TOC). TCH:TOC ratios were ==40 tn the 
sewage sludge disposal site and 50 or more in the axis of the Hud
son Shelf Channel. High TCH:TOC val ues ( ~ 30) may be attrib
uted to sewage-derived organic material in sediment deposits. 

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

Figure I! .-Average concentrations of zinc in New York Bight a pex 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 , lender, olita ry anemones between 75 
and 150 mm in length . They bu1Tow in the sediment with their 
tapering "foot" and are often encrusted with and and other fo re ign 
material. Sixteen to 36 mobile tentacles surround the mouth (Miner 
1950). 

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

HABITAT: Gasner (I 97 1) reported that Edwardsia elegans 
occurs between the littoral and 117 rn. while Edll'ardsia sipuncu
loides is found in deeper water of 87-1 17 m. In thi study, these 
pec ie were found in depths between 23 and 46 111 in abundances of 

I0-60/m1 . They were mo t abundant in high organic fine sand or 
silts (Fig. 12; Table I) . 

FEEDING ECOLOGY: Anemones. in general. feed on live or 
dead anima l material rangi ng from plankton and detritus, colle ted 

Figure 12.-Dislribution a nd abundance of Edwardsia spp. (E. elega11s and E. 
sip1111 c11/oides) in the Ne w York Bight apex. 

7 

by ciliary currents. to larger organisms. captured by mucou ec re
tion or nematocysts (Barnes 1963; Go ner 1971) . No .pecific 
in fo rmation on Edwardsia spp . was ava il able. 

REPRODU CTION AND GROWTH : No info rmation specific 
to E. elegans or E. sipunculoides was avai lable in this atego ry. 
However, anemones can reproduce both a exuall y and sexually. 
Asexual reproduction i chie fl y by longitudi nal fis ion (budding). 
Sexual reprod uction can involve indi vidual which' are males, 
females, or protandric hermaphrodite . A free- living larva l form 
called the pl anul a is produced in sexual reprod uction . Thi:, larva 
eventuall y attaches to a substrate and metamorphoses into the adult 
benthic fo rm (Barnes 1963; Gasner 197 1). 

The larvae of so me species of Edimrdsia arc paras it ic on the sur
face or in the gastrovascular system of mcdusae and ctenophores 
(Mnemiopsis sp.). adhe ri ng by mea ns of the mouth margin and tak
ing food part ic les from their hosts by means of the siphonoglyph 
current (Hyman 1940; Gosner I 97 1). 

Ceriantheopsis ame,icanus [Cerianthus a111erica11us] (Verrill , 
1866) 

DESCRI PTION: A 111ooth-bod1ed, brow111sh, elongate (up to 
200 111111), bt11Towing anemone. It inhabits a distinctive heavy 
mucous tube, constructed in part with its own nematocysts . The 
inner surfaces of the tube are pu1ple or lavender. One hundred or 
more tentacles. in each of two circlets, surround the mouth (Miner 
1950; Gosner 1971) . 

DISTRIBUTION: Gosner ( 1971) cons id red Ceria111heopsis 
americanus to b a Virginian sp cies. occurring from Cape Col.I to 
Cape Hatteras. However, Pratt (1935) and Miner (1950) gave its 
range as Cape Cod to Florida. 

HABITAT: Gasner (1971) reported occurrence of this species 
from the littoral zone to 21 m. Sanders ( 1956) reported it to be part 
of the typical oft 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 Fishenes Service footnote 
2). In the present study, C. wnericanus was collected in depths up 
to about 46 m in all sediment types. However, it was most abun
dant, occuning in numbers up to 340/m', in high organic fine sands 
to silt (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 mo t smaller anem
ones. is thought to be a suspension feede1: with its mucous secre
tions and nematocysts aiding 111 the capture of small planktonic 
organisms. An extracellular and extracorporeal contact digestion 
has also been demonstrated in species of Ceria111heopsis. This 
dige tion 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 Lo withdraw rapidly into its mucous 
tube, it avoids being preyed upon by many finfish . However, ,t has 
been shown by Wobber ( 1970) tha t California species of genus 
Cerianthus, closely related to genus Ceriantheopsis , are often the 
prey of a nudibranch. De11dro1101L1s iri.1. Dendronotlls ins feeds on 
Ceria,1thus spp. tentac les, but because it com,umes an a\·ernge ol 
only 2- 10 tentacles per anemone. it does minor damage to the 
anemone. 



Table I .-Total number of individuals per square meter averaged over five quarterly cruises (August 1973-September 1974). 

Sed1mcn1 lypc 

Ver) Fine-
Sediment organic level coar~e- ve ry Coar,e-

Depth (ml High J\1cu1um Low coar~e Medium fine medium 
Ta.anomic group 0-:>A 25-49 >5% 3 5Sf <3% ,and ,and ,and "11 

Phylum oelemerata 470 2.170 1.910 340 390 60 120 I ,7 10 750 
Class Anihozoa 470 2.170 1.910 140 390 60 120 1,7 10 750 

EJ1mrJsiu spp. (£ elegum and£. s11m11rn/mJt!.I) 10 190 130 30 40 0 10 110 80 
Ceriantheopsis americanus 460 1.980 1.780 310 350 60 110 1.600 670 

Phylum Phoronida 360 1,080 930 210 300 10 170 970 290 
Phoronis urc/111ec1a 360 1,080 930 210 300 10 170 970 290 

Phylum Mollusca 12 ,390 42.154 44.810 1,247 8.487 1.150 2,500 37,954 12 ,940 
Class Gas I ropoda 50 60 20 20 70 0 30 80 0 

Nassarius tri,·i11att11 50 60 20 20 70 0 30 80 0 
Class B,valvia 12,340 42,094 +l.790 1.227 8.417 1,150 2.470 37 874 12 940 

Nucula proxima 7.500 39.840 43.970 620 2.750 560 550 33,600 12.630 
Aslllrte castanea 510 I 10 () 0 620 390 70 160 0 
Arctica is/andica 10 1-14 80 47 27 0 0 124 30 
Cerastoderma p1m1ularum 30 170 110 50 40 30 20 120 30 
Pi tar morrhuanus 190 690 400 110 370 20 50 640 170 
Spm,la rnhdisS1ma 630 20 0 20 630 10 260 380 0 
Tel/1,ia agi/fa 3,450 I 080 220 380 3 930 140 1.490 2,820 80 
Ens1s direct us 20 40 1(1 0 50 0 JO 30 0 

Phy I urn Anne Ilda 47 943 65 180 30.234 14.237 68,852 21,770 2 3 .26-l 5X.292 9.997 
Class Pulychae1a 43. 782 64.016 30.207 13. 1-17 64.4+1 19,9 0 20.537 57.301 9 980 
Order Archiannel1da 

Pol_\'f!.urdiu.\' triestinu.s 4.161 1.36-\ n 1.090 4 40 1,790 2.7'27 991 17 
Order Phy llodoc1da 

Phrllodoce arc11uc 208 215 JI 30 362 17 IOI 298 7 
Erea11e /ongo 47 194 I 10 50 81 50 20 Ill 60 
Harmothoe ex1e11uara 141 189 61 54 215 87 IOI 115 27 
S1he11ela1s lunicola 372 187 40 47 472 17 151 381 10 
Glyara J1brund11ata I. 117 1.287 40 187 2 177 147 610 1.647 0 
Goniodeilll gracili., 1.477 107 17 I 10 1.457 600 737 237 10 
Nephly> Imcera 1.017 188 30 27 148 200 507 468 30 
Nephtys 111cisa 597 1.990 1.9 0 267 340 130 47 1.700 710 
Nephn-s p1cta 538 12 I 0 27 632 44 291 324 0 
Nephtys (Aglaophamus) r,rrn,ata 280 194 0 20 454 10 ISO 314 0 

Order Capttellida 

Capuella capitata 34 6.1-15 5.028 20 1.131 0 1.027 5. 131 21 
Mediomu.m,s a111bi.1eta 546 7.33-1 6.-130 380 1.070 320 308 2.24:! 5.010 
Travisia carnea 137 71 0 0 208 2-1 48 136 0 

Order Spion,da 

Sp10 ft Ii corms 349 862 51 440 720 87 228 889 7 
Prionospio sreensrrupi I, 165 2,780 610 I -160 1,875 977 9+! 1.774 2S0 
Polydora ligm 228 208 81 40 315 20 161 211 44 
Sp10pha11es bomb1x 9.511 9.080 460 590 17,541 400 3.901 14. 120 170 
Parau111s graci/i.1 5-1 1.128 1.097 14 71 10 24 38 310 
Aricidea ccnherinae 924 401 47 74 1.20-1 590 217 511 7 

Order Eumuda 

Lumbnncride.s acuta 351 80 10 10 411 287 107 27 10 
Lumbrinens frag,lis 622 594 67 310 839 490 278 4'.'.8 20 
Lumbrineris tenuis 56-l 1.537 600 410 1.091 410 327 1.n4 130 
Ninoe ni{iripe< 344 1.484 470 300 1,058 340 120 l.168 200 
DrilanereiJ /011ga ~2] 351 130 100 343 4 107 368 50 

Order Magelonida 
Magelona rio1ai 238 7 0 0 .245 10 88 147 0 

Order Cirratuilda 
Tharyx acwus 19,048 17.927 7.880 6,680 22.415 14 .070 8.381 13.304 1.220 
Tharyx a111wlos11s 748 2.957 1.540 60 1,305 310 247 2,918 230 
Caullenella killariensis 297 97 10 10 374 37 190 167 0 
Cossura langocirrata 40 370 400 10 0 0 0 260 150 

Order Terebellida 
Ampharetc arct1ca 322 224 67 130 349 57 107 365 17 
Asabellides ocu/atu 1.712 3,370 1,010 120 3,952 81 801 4.090 I 10 

Order Flabelligerida 
Pherusa affims S72 2.707 2.310 380 589 I 10 2 11 1.63 1.320 

Phylum Ar1hropoda 4,230 1,340 380 270 4,920 410 1.740 3. 120 300 
Class Crustacea 4,230 1.340 380 270 4 ,920 410 1.740 3. 120 300 
Order lsupoda 

Edotea 1riloba 150 240 30 40 320 10 100 260 ]0 
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Table I . -Continued , 

Depth CmJ 

Ta unornic group 0-14 15-49 

Order Amph,pL>da 

rlmpdt \CcJ \·r rril/1 810 0 
um~,otu ,rrora /a 280 450 
P.1eud11nc/f/la ohl1q1111a 640 10 
Pr01olw1nrorius deit hmannoe 920 0 
Prorohau.wom J> w111 ley1 520 () 

leptochemn p11111 111s 0 no 
Rhep oA_\ 1/ltH ep1s1umus 350 60 

Order My, ,dacca 
Neomys1s americana 200 0 

Order De apoda 

Crar,gon septemspinosa 160 40 
Cancer ,rrorarus 200 210 

Phylum Ech,nodermaia 350 310 
C lass ·ch11101dea 350 310 

Echi,wrachnius parma 35 3 10 

REPRODUCTION AND GROWTH : The Cerianth idae a re pro
tandrou hermaphrodites. The young sea anemone live as a ci li 
ated ball . una ttached and free-s wimming. During the Edwardsia 
tage, the la rva usuall y settl es and attaches to a variety o f surface , 

devel ps tentacles, and adopts a benthic ex iste nce (Barnes 1963; 
Gosner 1971 ). 
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\,r fine 
cdJmcnt nrgam 1c,c1 co.;ir..: 

High McJ,urn "' C1 a~C' lcd1um 

>~ l 5~ <l% ,-anJ ,nd 

0 0 10 IJ ,~o 0 u 
20 80 1\.10 IKO 1'10 I~) 

0 0 650 t,O 2 n 110 0 
0 0 920 0 no ~~(I ( 

0 () 520 70 2 O 210 u 
290 0 40 (I IO I 60 

0 30 380 IU Jt,() 240 0 

10 IU 180 0 ~I) IIU IIJ 

0 20 180 20 70 I Ill (I 

30 90 290 t,O 110 210 IU 
0 0 660 20 240 -HK) (I 

0 0 660 20 240 4()(1 I) 

0 0 660 20 240 j()(I II 

Hyman ( 1940) ,tacetl that the lile ~p.,n nl 'PL'llc, nt C <m,111/111 
ou ld range from 10 to 40) r ttemp1, .al Jl'termintng g.1,m th 1.11 

in the cw York Bight ape ha\ e heen unsu,:ce,,lul t I .tit 111) 

Phylum Phoronida 

Phoronis architecta ( ndrcw,, 18 0) 

DE Rl PTION· lenJer, llc,h coloreJ, \\nr111l1ke 1uhe ,lwdl 
er.,; aJults reach 50 mm 10 Ieng.th No annulJl1<10s nr~1.:1,1 prc,lnl 
on the bot!): at the antennr enJ. till' lnphuphore t,'« par,illi.1 
horseshoe-shapeJ ndges. ht:,trs ten!Jcks anti a LCnlral mouth I h 
;.:ylindrieal strnight tube. mnrc than 1\11cc a, l,mg ,1, th 1,inn 

it,el f. 1s proJu;.:ed a, a chllinnu, ,l·crd1on, ,,nJ il<: 111 inllall 
sud,;. becomes em ereJ with ,anti ( 111,ner I •I I J I n11 ( I 1 'J 

197 1 J has synon) rnizcd Phom111, an httt, ta "11h f'horm11, /J\0111 

mophila Cori, but this s) nonom; ha, hcen the subJcLI c,f ckh.11L 
count of longitutlinal mu ... de hunJ!e, 1 the nnh m thod 11f fK 
uvel) scparnting P. archilffta from P /J1w11111 ph,la ( P,1111 I• 1, I 

DI TRIB TIO Both L'oa,h ol 11nh 
Flonda Gull coat to B1,ca)ne B,l) IP,11ne 
(Lou, 1ana and Texas) (HeJg.p..:th 1454) 

HA BIT T: Go~ner I 197 I) rep ncd the 
,and) suh~trnla from 1he hl\\er lit11,ral t 

lane) k et al ( 1976 J ,tateJ that P an hu, 
mud. fn,m the inten1d..al t11 depth, <•I -l 

dcn~n1c, ol 90 inJt\ldu,!I, 111 in<.. he a 
their occurrence in pol) hJltne "i;JI 
Boe~ch ( I 9 3 l. hl'" 1.:\ ' ,, 
higher dcn~iuc~ than 

In the Ne,, Ynrk B 
rJngmg from 17 1<1 1,7 
mcnl I) pc hUl I\ d 111 

,1hcreJen,ll1c, re.1 h 

1111.:nc.1 (I nt1 J9 
1%1 ), Gull of \1 
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Fil(urc l.t .-Di,1ribu1iun and abundance of Phoro11i1 architecta in the '\e" 
,ork Bight ape,. 

FEEDL G ECOLOGY: Phoron1ds. ltl-.e other lophophorates. are 
cil1ar) muu1u. suspension feeder-.. subsisting on plankters or detri

tus fragments (Gosner l 971 ). 

REPRODUCTIO A, D GROWTH: P archirecra has been 
regarded a. a protandnc hermaphrodite. but Hyman ( 1959) has 

quesunned this\ iew Ferulizatton is external o broodtng occurs, 
\\ 11h egg hatchtng a. an a.:ttnotroch larva (Go ner 1971) . Typical 

acttnntnic.:h Ian ae \\Cre tal-.en in plankton tows 111 Florida waters b) 

Pa111e ( I 961) 111 December and Februar)-August when towing was 
d1 c.:onttnuous Adults reared 111 ovember had ova floattng in their 

u clo1111c spaces, ind1cat111g a long. 1f not continuous. breeding sea-
on Da\ 1 ( 19:'i0) alS<J .:nl lected act1notrnchs in Flonda in Decem

ber and September and Hedgpeth ( 1954) recorded thl: 1 r presence 

dunng \\ inter mnnth in Lnu1s1ana and Texas 

\Iler C\Cral weeks of a free-~\\tmmtng planktonic existence. 

the .1.:1111ntn,~h undergoes a rapid metamorµho ·1s and stnks to the 
t>utt m, \\ hut• 11 secretes a tube and begins its adult existence 
lfarnc 1%3) 

Ph) tum \.Jollusca 

l la" (,a~tropoda 

\t111t1ri11, trfrittarus (Sa), 1822) 

1)1 SCRIP 110 1.9 Lm in length. rather light hdlcd. 8 9 
\\ h irl , nu k.1r \\ hnrl smn11Lh \\ horb 1n ,p1re \\ 11h ➔ 5 r ws nl 

10 

trong, di tinct beads. Color light ash to yellowi h gray (Abbon 

197➔). The assariidae are gregarious. often occurring in great 

numbers (Abbott 1968). 

DISTRIBUTIO : New found land to off northeast Florida 

(Abbott 1974) . 

HABITAT: Common from shallow water to about 82 m (Abbott 
1974). Franz (1976) stated that Nassarius (lfrinarus is characteris

tic of the medium and community in Long Island Sound . How

ever, . r,frmarus has also been recorded in muddy sediment in 

Delaware Bay (Kinner et al. 1974) and 111 high silt-clay sediments in 

northwestern Buzzards Bay (Driscoll and Brandon 1973). 

Nassarius rril'itrarus was the only abundant ga tropod, occurring 

111 numbers up to 20/m1 , collected in the ew York Bight apex. It 

was found in depths of 11 - 27 m and was mo t characteristic of low 

organic fine sands (Fig. 15: Table I) . 

FEEDI G ECOLOGY: N. rril'irrar11s, as all nassa snails ( assa

ri idae), i one of the most active and responsive scavengers among 

marine invertebrate . It has a keen ability to detect the products of 

chemical decomposition of dead flesh . Within a few seconds of 
sens tng such a stimulu , the snail heads directly for its source. Nas

sas eat decaying fi h and invertebrates: pol) chaete egg masses: 
egg. of the mo n snai l, L1111aria heros : benth1c diatoms: and detri

tus on the sediment surface (Clarl-.e 1956: Scheltema 196-f: Abbott 
1968). They, in turn. a re preyed upon by fish such as haddock, 

Melwwgrammus aeglefinus (Wigley 1956) . 
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REPRODUCTION AND GROWTH: Sexes are separate. with 
shells of males uwally being smaller. Egg cap ules , containing 
about 50 eggs. are laid in rows on algae. shell:,, ~tone~. or some
times on the underside of moon snail "sand collar" egg ma.'.ses 
(Abbott 1968, 1974) . In deeper waters of the continental shelf. N. 
11fri11a111s spawn dunng May and June when seawater temperatures 
are between 8° and 13 °C. lntert,dally. at Barnstable Harbor, 
Mass., spawning began in early May when seawater temperatures 

· rose rapidly from about 9° to 15 °C (Schcltema and Scheltema 
I 965) . Pechenik ( 1978) reported spawning in the laboratory lO 

occur at 7.4 °C in December. Egg cases have been observed by 
Scheltema and Scheltema (1965) in Barnstable Harbor in early 
auwmn . After about I wk at room temperature in the laboratory, 
225 µ111 long free-swimming veliger larvae emerged from egg cap
sules. Under favorable conditions of laboratory cul ture. metamor
phosis into snail occurred at 22 d following emerge nce. with mo ·t 
specimens between 0.9 and 1.1111111 in length at this . tage. 

ADDITIONAL INFORMATION: Unlike many marine nails, 
nassas are attracted towa rd light (Abbott 1968). 

Class Bivalvia 

Nucula proxima Say, 1822 

DESCRIPTION : Atlantic nut clam ; 0 .6 cm in length, obl iquely 
ovate, smooth . Color greenish gray with microscopic, embedded. 
axial gray line 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 1968. 
1974) . Menzel (1964) listed Nucii/a proxima as a ubtid; mud 
dweller occuning at salinities >25%0 ; 11 Florida. In Virgrnia. 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 species collected: there . it wa a 
member of a high ill-c lay facies ( > 50% silt-clay) (Kinner et al. 
J 974). In the soft-bottom community of Buzzards Bay. Mass .. N 
proxima and Nephtys incisa dominated the fauna (Sanders 1958. 
1960: Driscoll and Brandon 1973) . 

In a prior apex study. Pearce ( 1972) found N. proxima in greater 
abundance around sludge deposit · than in natural communitie . In 
the pre ·ent study. N. prvxima wa again clearly mo. t abu ndant in 
high organic fine ands and silt, although it wa - present in all sedi
ment type . It occum:d in number between JO and about 22.000/ 
1111 and was by far the most abundant bivalve coll ected (Fig . 16: 
Table I) . 

FEEDING ECOLOGY: Nucula pp. are sporadically mobile. 
normally lying at or just below the sediment surface feeding on the 
~ediment just beneath them by mean · of long appendages deri\ed 
from the palp. Only fine particles are moved along the groove to the 
palps where they are pa sed by cilia to the mouth . N11rn/a spp. are 
thu~ selective depo it feeders (Abbott 1968: McCall J 977). 

urn/a spp. are a source of food for everal pecies of bottom
feeding fish (Abbott I 968) 

REPROD CTIO A D GRO TH : . proxima e:-.hibits nL) 
egg prot ction: lan·ae are lecithotrophic with a short pelagic de, el-

II 

opmenl. Time to matunty "unl-nm1n tChanlc) 19t1ll , s~hehcrn,, 
J()72) 

The ,1Lc. ,hape, and cnlnmtmn nf th,, ,peue, 1 .tr) JL~orl1111g tn 

sub~tmte and water tempcmture . Among the pnihablc lnrm, .ir, 

1n111cci/a Dall, 1878: m ·c11a erril I anLI Bu. h. I 898. and 111111u/111<1 

Hamp on. 1971 (Abbntt 1974). 
Allen (1953, 1954) ,ho,1ed precise )ear-da,,e, tor ll\c I ngli,h 

species oft h1s genus. He postulated that the largest 1nJ.t11Llu.1l 111 h1, 
samples was 12- 20 yr old . depenL1111g on the ,pec,c,. anLI th.11 th~· 
yea rly mcremcm 111 length varied frnm O q4 to I O 1 mm. regurdk" 
of species or age. Blake and Jeffries ( 197 I l grc,1 ,\ '. 11m1i11w Ill 

tanks. They estimated 2.0 mm/yr gm"' th for the liN ,ill'-das, ,11 
N. proxima and I O mm/yr for the second -..11c-class . The c c,11 -
mates are greater than Carey's ( 1962) estimate nl 0.38 nun ) r lnr ,\ 
proxi111a in Long Island Sound. but are similar h1 ,\lien\ ( 1953 , 
1954) estimates for British species. 

AD DITIONAL INFORMATIO · Le, ,ntnn t 197::!l lound \ 

proxi,na in Long bland Sound to he randomly d1,trihuteLI \\ 1th ., 
tendenC) toward aggregation 111 some cases . Ju, e111lc-.. ,,ere d1,1nh 
uted essentially the same as adulb . It 1s argued that the la1.k nl 

defense 111echa111sms , the 111stability or the suh.,tr-.ite 1he ,mall 
"reach" of the feeding organ. and the lack ol ath antage ol 1nnt11n 
al ity to a mobile deposit feeder. al I c1)ntrihutc to the 11h,cn cd ran 
dom patterns or N. proxi111a . 

In experiments using a radwacu,e tracer. cadmium llJCJ (1' Cd) , 
Jackim et al. ( 1977) showed that an increase in tcmpera1ure 111 " 

decrease in al1nit) increa,ed the '""Cd uptake rate of ,\ ' 1mni111a . 
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The infauna I lillcr kl·da ,\111/1111t1l,11,•r,i/11 1n 11111ul,11cJ ,1ho11t I I\ i: 

111n1:s nH,rl' """Cd lhan tho.: dcpn,11 ll'l'lkr .V.1•ro1111111 I·\ tdl'lltl' pr,• 
scntetl 111d1l·.11ctl th.ii c,irl: upt,tl-.l' 1,tll'' 111ight hl 1ml1l,H11~ pf uh 
sCljlll'nl al'qu1rcd hntl) bu1tll·n, ,dtc·r Inn• I 1111 c p,, url' 

A.,turll' Ct1.\la11i•a (Sa), IH.!.!) 

01::.'>l'RIPrlO!'-: C,1111111<1111) l',1llnl th,• 1llllt1lh httlrlt, 2. rn1 

111 ll'nglh .inJ hl'ighl, trigP11,tl in ,hap,·, q11111: ,1111pn!"l'd Shdl 
almo~• sm(1,1th. c ..:ept tnr \\cal-., i.,,, "'11n~n1111. 1111.:, ( ol r .1 

gl11ss) l1gh1 lml\\n I \hn,,11 1<17 J 

01',1 RI Bl 1 JO,' , \1\ a~ ·n1 1.111Hlll. l'I ct · I \bn.•11 IQ 7 ) 

I\ I inl'r t I <J,501 ,lllJ lio,na ( I <17 I) re "rded th r.in 'l' '" c arx II.it 
1er.1s. 

H,\Bll,\l'· Chu1.il.'1l'nsl1l' ,,t u>,11 c s,1nd tl •runt 1117(,) . in mu l. 
Ill f.1irh sh.dl,l\1 11,1101 lu O 111 ( \l:,h1111 I'll) I Cio n r (1 1) 7 1) 
n.:p(,rtc·J ti Ill dc•pths In I 19 Ill 

h111r1e, a,1w1,·a \1,1, <.nllctlld 10 d •pth up I,.!· 111 Ill th 
YMI- B1~h1 apl'\ It ,,..:curred 111 .111 grad•, 11 ,ind ut v.,1 
abunJ.1111 111 .. oar;· .111d, It \1 .1 found nnh in hw, or .in, 
t Fig . 17: rablc: I l 

Fl:tl11'\G t-l'OI Oli'i l rn11,1m11 h 111 1ph,,n .ind 1 .1 u 

pcnsi,,n I ·J" r 1 .imk~ I' -IJ \bh, 11 IQ I 
·hW,tt '"'ranra I e,11•11 c Jll.'ll,111) h_ h,t1d1 oth r riuni 

I 1,hcs, .rnJ pred.111,r n.111, \ ",1ru1rig t, \\ 1 •k .iml I h nu 
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( I 'lli'i l, 111,111, p I lh • 11111' l rno t 11111 ,rt,mt mollu • hehmd 
11, 11/111, 111111 .,nd r', 11111111/, rmu pu11111lmm11, u food forh d Inc. 

HI l'H( JI 11)(' I IC I 

"umn • in cqu I 
produ m • mu 

I 'i It, 111111 111 lcn ' 110n ol •.in 
111,1111 hJ, I n I 

(i{U I I •II 1'177) 

• • 
lUlll rn.i of 1 u/a, , 

rn I ur rx I 

JII .inJ 
nlittult< 

hbou 197 I 

1n II< u I la11d1< a II t·re n 

n h 

ull. 

m 011 number. in ,1 1 H1g 11:,cr., ,,ere in high 
,rgJ c:d1mcn1 111th f. 11 er m m nd 1011 rgam .. area 

(l 1 1.ihk II 

ll:!DI <,ICOL<<.,'I I 1/wu/,u1ha \'r\ h,n 1phcrt and 
1, u ,h,1111,11 hum,11 c:r (S,1lcuddm 1964 l 11 1, u l1h, r ked n, uh th 
1.:Jp,1ul) h) l1lt~r larg,· .111d 1,mJblc Jmnunt 11f 11,11 •r (\\ tntcr 
I %lJ) • I ·mild ,11. ( I 9h )) 1.,1ul th.it Ill.ill) dn:dgcd 4u.1hog ,h. II 
h,11l' he1:n h•unJ Jnlkd h) preJJhll), n.111ud g.1'tn1ix.J 

ah,n,•, .due, ,ll ,m,tdi.111 ,p,·c1mcn, foll.111 a ,ea,,)f]al tn:nJ. 
1\ llh a ,u111mcr ma 1mu111anJ111111cr m1111mum (4,2 6 to J,6 -+ .:al 
g Jr) \\c:1gh1l iT) kr lll73). 

REPR Dt.:CTIO:S: AND GR0\\'1 H . The n.:pnxlu,-11<,n nf an 
ocean yuahllg p1>pulattlin off Rh,,J~ lslanJ 11 .i, tuJ1.:d b~ 

•Bureau ut Cummcrc1al Fi,hcn6 t•no O,cJn 4u..hog ,ur,~! CruN" Rep.in . 
D1·lt11'<tr, II Cruise 70-5 Na1i1>nal 11.!Jnnc Fi,hcnc, Sl!r, ,ce. F,plom101'} FhhJO~ 
ant.I Gear Rc,ean:h Ba,c \\ooJ, H,,k. ~lass . 6 p 
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Figure 18.-Distribution and abundance of Arctica islandica in the Ne" York 
Bight ape,. 

Loo anoff ( 1953). Rapid gonad growth took place during spring 
and spawning began at a temperature of 13 .5 °C in late June or early 
July and continued into October. Landers (1973) found that the 
planktonic larvae reared at 10°C metamorpho ed in about 60 d 
when they were about 200 µ.min length. Hi attempt to ripen clams 
out of season met with limited succes . 

Me nil I et al. ( 1969) stated that it i not possi ble 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 estimate based 
on refined growth ring analysis. 

ADDITIONAL INFORMATION: In laboratory tanks and in the 
ea, it has been hown that A. islandica can exhibit a high degree of 

respiratory independence under hypoxic conditions. Under the e 
conditions, the periods the clam spends at the surface alternate with 
periods when it is butied several centimeters below the surface of 
the sand, during which the animal respire anaerobically. There i_ 
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 l and 7 d. As in other species studied, 
respiratory independence in A. i /andica increase markedly with 
increa ing b dy size and can al o be modified by temperature and 
phy iological condition (Taylor and Brand I 975a. b; Taylor l 976). 

The ocean quahog industry has developed more slowly than that 
of the urfclarn, Spis11/a solidissima. lt was not until the 1970's that 

7Ida Thompson. Princeton Univer,,i1y. Princeton , NJ 08540, pen. . commun. 
October 1979 . 
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a vigorous commercial ocean quahog fi hery developed. primanl) 
to upplement dimini hing upplies of the more de\irable surf 
clams. 

Cerastoderma pinnulatum (Conrad, 1831) 

DESCRIPTION : Northern Jwarf cockle; 0.6-1.3 cm in length. 
thin. with 22-28 wide, flat ribs which have delicate. prched cales 
on the anterior slope of the hell. Exterior cream colored. intenor 
glossy and white (Abbott l974). Cockle are active animals, with 
larger pecies able to leap several inches off the bottom (Abbott 
1968). 

DISTRIBUTION: Labrador 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 change~. 
They are commonly collected from 6 to 183 111 (Abbott 1968. 
I 974). Franz (l 976) stated that Cerasruderma pi111111/ar11111 ,~ char
acteristic of coarse sand in Long Island Sound . 

In the apex of the New York Bight. C. pi1111u/aru111 was collected 
from depths of22-37 111. It occurTed in all sediment types but was 
most common in high organic fine sands (Fig . l 9: Table I) . 

FEEDING ECOLOGY: C. pinnu/arum posses. cs short separate 
iphons and feed on organic matter uspcnded in water (Sanders 
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1956) Wigle) (1956) reported that C. pinnulatum i the main prey 

Item of haddock. 

REPRODUCTIO AND GROWTH : Cockles gro\\ steadily 
except during the coldest month . Most are hermaphroditic (Abbott 

1968) 

Pilar morrhuanu Linsley, 1848 

DE CRIPTIO . Morrhua Venus clam : 2.5-3 .8 cm in length, 
oval-elongate, moderately plump: numerou heavy line of 
growth. C0lordull-gra)1Sh to brownish red (Abbott 1974) . 

DISTRIB TIO · Gulf of St. Lawre nce to North Carolina 

(Abbott 197-+). 

HABifAT: Fairly common: dredged from sand at 6-183 m 

( Abbott I %8) 
In the Nt:\1 York Bight apex. P11ar morrhuanus was collected 

from depths between 19 and 37 m. It inhabited all sediment types 
but was moM common in fine sands: total count in high and Im\ 
organic areas were almost equal. howeve r, the largest concentration 
of P 111orrh11anus was found at a high organic station . Pitar mor
rhuwws \las the third most abundant bivalve, afte r Nuetila proxrma 
an<l Tel/ina agili.1, col lected in the Bight apex (Fig. 20: Table I ). 

FEED!. G ECOLOGY: P. 111orrh11a11us is a u pen ion feeder. 
drawing in food-laden seawate r. Young Veneridae, including P. 
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morrhuanus. are important food sources of both the blue, Cal/inec
tes sapidus. and green. Carcinus -maenas, crabs and the drilling 
moon snails, Pofinices spp. (Abbott I 968) . 

REPRODUCTION AND GROWTH: The Veneridae are prolific 
and are adapted to survival under difficult condition . Sexe are 
separate and fertilization is external (Goner 1971). In general, 
they pawn when the tide is out and usually during a part of the 
month when the tidal fluctuation is small. The larvae swim and 
crawl over the bottom until a uitable mud-covered, hard surface is 
found . They then secrete a by sus and remain attached for about a 
week until iphons develop (Abbott 1968) . 

Spisula solidissima (Dillwyn, 1817) 

DESCRIPTIO : Atlantic surf clam: commerc ial size individ
uals are approximately 12- 15 cm in length, the largest bivalve in 
the Middle Atlantic Bight. Shell i strong, ova l and smooth except 
for light irregular growth lines: color is yellowish white with a thin 
yellowi h brown perio tracum (Abbott 1974). Over 70 % of all 
c lam harvested in orth America are the Atlantic surf c lam from 
the Middle Atlantic Bight. 

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

HABITAT: The surf clam i common below the low water mark 

on ocean beaches. After violent winter storm . they are cast ashore 
in number estimated as high as 50 million c l:.ms along a 10 mi 
tretch (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 coar e bouom of George Bank. From New 
Jersey outh, population extend to depths of 46 m. Very den e 
bed at an average depth of 12 m occur off Point Pleasant and Cape 
May, N .J. The bed of the Delmarva Pen in ula form a bank 24-28 
km oil the coa t at a depth of 27-35 m, and currently upport the 
bulk of the U.S . fishery. 

Abundance of this clam is strongly correlated with coar e edi
ments . Parker ( 1967) and Parker and Fahlcn ( 1968) reported that 
catches in gravel were ~-5 and 2 times those 1n "and. and 5.5 and 3 
times those in silt-clay. Their size and burrowing ability give them 
advantages over other bivalves in unstabl e sediment . 

In the ew York Bight apex , primarily juvemle S. solidissima 
wen: collected in depth between 9 and 25 m. The) were most 
abundant in medium and fine low organic ands. Ver) few occurred 
in coarse and and none occurred in silt or high organic areas (Fig. 
21: Table 1 ). 

Wass ( I 965) Lated that S. sofidissima only occur at salinities 
> 28%0 under natural ondition , but may be able to tolerate much 
lower salinities. Sch chter ( 1956) placed the minimum tolerance of 
both egg and perm of S. solidissima at ''40 % seawater" or about 
15%0 • Eggs in the polar bod) ·tage, however, di integrnte at thi 
ah nit). In laboratory expenment . Castagna and Chanley ( 1973) 

found that some urf clams ·urvived direct transfer to salinities 
between 15 and 30%0 • After acclimation, many urvived aliniries 
as 101,v as I 0°,00 . The authors believe that S. so fidissima does not 
inhabit the lower extremes or its potential salinity nrnge becau ·e of 
Ian al predation . not salinity intolerance . They ,tale that 1\ hen lar
vae of this species colonize inshon.: areas. the) rarely develop 
because of intense predauon by crabs. carnivorous gastropods. and 
b uom-feeding fish: thi, prevents the establishment of permanent 
populations of S. sohdissi111a m estuarine area . 
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Figure 21.-Distribulion and abundance of Spisula solidi sima in the Ne" York 
Bight apex. 

FEEDING ECOLOGY: S. solidissima is a filter feeder; it Ii ~ 

near the sediment urface and extends short, fused siphons into the 
water. Stephens and Schinske ( 1961) reported that their experi
ments with S. solidissima indicate that , during a l 6-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 stre ·s of crowding or predator attack, 
may come to the surface and perform leaps of several feet. Preda
tors of this clam include the moon nails, Lunatia heros , in deep 
water, and Polinices duplica1u , in shallow water. Smaller urf 
clams provide food for fish , including cod and haddock, and for 
diving ducks (Sail a and Pratt 1973) . Franz (] 977) compared the 
size disttibution 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 
ize and under 5 yr of age. However. older and larger clam 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, the e areas are growth centers for young flounder. The yie ld 
to man of S. so/idissima-dominated bottoms in terms of fi~h food is 
probably lower in the Middle Atlantic Bight because much of the 
area where S. so/idissima is most abundan t is south of the range of 
the ma s marketed groundfish uch as cod, haddock , and yellowtail 
flounder. 
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REPRODUCTION AND GROWTH: According to Ropes 
( I 968), exe are separate in S. solidis.1inw and it has been reported 
that two annual pawnings occurred in three successive years off 
New Jersey, a major one from mid-July to August and a minor one 
in mid-Octoberto November. In a cool year ( 1965). a s ingle spa,, n
ing was observed during September and October (Ropes et al. 
I 969) . Larvae took 19 d to reach setting size in the laboratory at 

22 °C (Loosanoff and Davis 1963) 
Initial growth i rapid and clams can grow to 4A cm by the end of 

their first year (Yancey and Welch I 968). 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 l 7 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 U utilize highly developed , efficient 
hydraulic dredges. Yearly landing of urf clam meat for 1978 off 
New Jersey total ed 6,904 t , which sold al a price of about $1,093/t 
(Current Fishe1ies Statistic 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 /t (Current Fisheries Statistics 1973). 
Much of the stock in the New Yi rk Bight apex is closed to fi hing 
by the U.S. Food and Drng Administration because of bacterial and 

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

cal stre s, however, little i known about its abi lity to withstand 
other types of tress, 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 juvenile 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- 1.3 cm in length ; 
moderately elongate, compressed, fairly fragile; glossy-white to 
rose externally with an opalescent sheen. External s ulpture of 
faint , microscopic concentric, impressed lines (Abbott 1968, 
1974) . 

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

HAB[TAT: Common; in sandy mud, 0.9- 45 111 (Abbott 1968) . In 
Long Island Sound, Franz (1976) found Tel/i11a agilis to be charac
teristic of medium sand. In sample taken near the mouth of Dela
ware Bay, T. agili was among the three most numerous species 
collected, occuning 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 
I 979). The occurrence of T. agili in large numbers throughout a 
wide sediment range indicates that it has a broad tolerance for sedi
ment particle size. 

Was (1965) has determined that T. ugilis prefers salinities 
> 18%0 under natural conditions. However. m the labor:Jtor). 11 tol 
erates a wide alinity range (2.5-30%0). In nature, it may not 
inhabit it potential salinity range because of biological mteract1on5 
such as predation, competition from other species, or !>pecial em i
ronmental requirements, i.e .. high level:, of di~sol ved o"ygen, Im, 
level of suspended ediments, suitable bottom type. etc (Ca tagna 
and Chanley 1973) . 



Tellina agilis was found at almost all tations sampled in the New 
York Bight apex. Although it tolerated a wide range of sediment 
types, it was mo t characteristic of fine or medium grain, low 
orgamc sand . Tellina agilis was the second most abundant bivalv 
in our samples, follow111g ucula proxima (Fig. 22; Table I) . 

FEEDING ECOLOGY: Tellin clams have two long, slender 
tphons. which can be extended everal times the length of the 

shell, permitting the clams to live well below the surface of the 
sand, while deposit feed111g on the edunent surface. The large foot 
1 u1table for rapid and deep burrowing and the clam travel exten
ively under the sand, both verticall) and horizontally (Abbott 

1968) . Stomach analyse how that T. agilis feeds largely on 
diatoms and detritus (Sanders et al. I 962: Levinton 1972: Levinton 
and Bambach 1975) . Kinner et al. ( 1974) stated that they may occa
. 1onally be suspension feeders. This dual feeding mecham m ma) 
explain the occurrence of T. agilis in a wide range of edimcnt 
types. 

It has been found that the movement of iphon of Tellina pp. 
may attract visual predators such as the commercially important 
\\- inter flounder, Pseudople11ro11ec1e a111erica1111s (Gilbert 1970: 
Gilbert and Sucl10\\ I 977). Ed\\- ards et al. ( I 970) have shown that 
111 Scotland, mall flounder. Ple11ro11eoes p/a1essa. obta111 a large 
part of their food by pre1 ing on siphons of Tellina temn da Costa. 
which can later be regenerated. However, more studies are needed 
to determine the importance of T. agilis siphons 111 the diet of) oung 
winter flounder. 

E 

7 

I 

, , 
I 

' ' I 

73•50· 

0 1 99 m 

D 100 349 m 

73•40· 

40°10 

Figure 22.-0istribution and abundance or Te/li11a agilis in the Ne" York Bight 
apex. 

16 

REPRODUCTION AND GROWTH : Sexe arc separate and fer-
111ization is external (Goner 19..71) . The larvae of T. agilis arc 
planktotrophic with a long pelagic development. Time to matunty 
i unknown (Sullivan 1948: Boss 1966) 

E11sis directus Conrad, 1843 

DESCRIPTION : Atlantic Jack.knife clam: up to 25 cm 111 length; 
six times as long as high , moderately curved \\-Ith sharp edges. 
Shell white, covered with a th111, varnish-like browmsh-green 
pcnostracum (Abbott I 974). In 11s undisturbed state , Emi.1 directus 
occup,e a vertical po 1t1on in It burrow with an inch or two of 
shell exposed. When dt turbed, II burrows rapidly to safety propel
ling itself by relcas111gJets of water around the base of the foot; 111s 
al o a capable \\-11nmer ( Drew 1907; Abbott 1968) 

DISTRIBUTIO : Labrador to South Carolina. Florida (Abbott 
1974). 

HABITAT: Common on sand flats of e\\- England. but ubndal 
beds 111 sandy mud at depth of 3-9 m are not uncommon (Abbott 
1974). In Long I land Sound. Franz ( 1976) found£. direclll to be 
characten 11c of the medium ·and a semblage In Virgima. it I an 
intertidal and ubtidal form found in waters above 20%0 alimty 
(Wass 1965) . nder experimental condition . however. Chanley 
( 1969) found that £. direc111s could be accl1ma11zed to ·urvive at 
7.5-28%0 • however, a rapid alinity change of 15%0 within thi 
range wa lethal. 

In the Ne\\- York Bight apex, £. directus occurred in low abun
dance. I 0/mi, at each of ix talion , in depths 5 28 m. It wa 
present. alrno t exclu 1vel), 111 lo\\- orgamc medium and fine ands 
(Ftg. 23: Table I) . 

FEEDING ECOLOGY: £. direc1u ,s a u pen ion feeder (Wig
ley 1968) . It i, a food item for man as \\-ell as for 111vertebrate . 

tcDermort ( 1976) tated that Cerebrawlus /acreus (a nemertean 
worm) feeds on£. direcws by entering its burrow from belO\\- and 
engulfing the anterior end of the bivalve. This predation was 
ob crved from ew Jerse) to orth Carolina. Poli11ices d11plicarns 
(a moon nail) captures£. direcrus by approaching It below the ur
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 ha, e an anesthetic property. 
Successful capture probabl) depends on the abtlll) of the natl 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 orth Carolina. The) exhibit long 
pelagic development with time to maturity unknown (Turner 1953) . 

ADDITIONAL INFORMATIO : McCall ( 1977) characterized 
£. direcrus a an "equilibrium" pecie . i.e., it is present earl) in 
eoloniza11on, but remains at low and con tam abundance. Relative 
to more opportu111st1c species, equilibrium species exhibit slow 
development. few reproduction per year. low recruitment. and lo\\
death rate. 

Saila and Pratt ( I 973) stated that although the razor clam is abun
dant along the east coast, it ha not been exp loited ommcrcially a 
on th west coa t. Scattered fisherie for local markets in Ma a-



NEW 
JERSEY 

, 
E 
g 
I 

' 

,--- ---- ... 

' 

, 
' I 

I 
I 
\ 

i 
\ 

, ) ~I _□ __ ,o_m_~ 

73°50' 

40°30' 

40°10 

73°40' 

Figure 23.-Dislribulion and abundance o( E11si, direc111, in the Ne" York 
Bight a pex. 

chusetts and ew York and recreational clamming account for the 
easr coa t harvest. 

Phylum Annelida 

Clas Polychaeta 

Order Archiannelida 

Polygordius triestinus Hempelmann, 1906 

DESCRIPTION : Polygordius triestinus is a member of a group 
call ed the archiannelids, a heterogeneou assemblage of small 
worms that have been con idered ei ther derivative of several poly
chaete families or spec ialized relicts of the ancestral polychaete 
stock. Polygordius triesrinus, adapted for interstitial li fe, is a very 
slender worm, lacking obvious external annulation, eyes, and 
setae . lts only appendages are two cy lindrical tentacles projecting 
from the head and two c irri projecting from the pygidium . Go ner 
(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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HABITAT: An unidentified species of Polygordius wa the most 
abundant macrobenthic species in clean medium grain sand off the 
Delmarva Penin ula (Maurer et al. 1976) . Figure 24 and Table l 
indicate that P. 1ries1inus wa generally a sociated with sandy (pri
mary medium-grain) ediments with low to medium organic con
tent in the New York Bight apex. 

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

REPRODUCTION AND GROWTH: Fauvel (1927) believed P. 
rriesrinus 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 of fe rtilization, as 
has been show n in another archiannelid, Protodrilus sp. by Jager
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 epitoky and stoloni zation fou nd 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 PhyUodocida 

Phyllodoce (Anaitides) arenae Webster, 1879 

DESCR1PTION: An active. crawling. mucu -secreting form. 
which mo,es free!) over the sediment urface or swims. Dorsal 
surface with dark transverse bands: length to JOO mm. width to 2.5 
mm. egments to 200 (Pettibone 1963). 

DISTR1BUTION: Maine to orth 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. IOv\ organic sandy substrates and wa sparsely rep
resented in coarse sands. silt. and medium to high organic areas 
(Fig. 2:": Table I). 

FEEDIN ECOLOGY: Their active habit and well-developed 
eyes 11nply that all phyllodocids are carnivorous, but no form of 
prey or plant remains has ever been found in the gut of P. arenae 
(Pettibone 1963: Da) I 967). A clo ely related species, Phyllodoce 
maculara. is predaceous. attacking and devouring other poly
chaetes and ncmerteans. being it elf protected. to some extent. by 
11s abundant. offenSl\·e mucus (Pettibone 1963). 

REPRODUCTION AND GROWTH: P. arenae has been found 
swarming at the water surface in June. July. and August in Woods 
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Hole. Mass .. however, they are not epitokous. Many phyllodocid 
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 I 946; Pettibone l 963). 

ADDITIONAL INFORMATION: McLusky and Phillips (1975) 
studied the effects of copper on P. ma cu Iara. They found the 
thre hold 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 occurr d. 
Higher accumulation . 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 i not the amount of 
copper contained in tis ues 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 
sol ution (the lethal concentration). the rate of uptake corresponds to 
an increase of about 25 ppm of copper per day, which is probably 
the c1itical rate of uptake. 

Eteone longa (Fabricius, 1780) 

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

DISTRIBUTIO : Widely distributed 111 the Arctic, also Iceland , 
Norway to English Channel. Hudson Bay to off North Carolina, 
Chukchi Sea to Mexico. north Japan Sea, China (Pettibone 1963: 
Rei sh 1965) . 

HABITAT: Found at low water in mud flats. muddy and. sand, 
gravel, under stone . eelgras . Also found in depths to 1.668 min 
sandy mud. sand and hells. and in various combinations of soft 
mud. and. gravel, pebbles. rock . shells. and worm tubes (Petti
bone J 963). In the New York Bight apex. Eteone longa was found 
in all s diment type in depth 2:: l4m. but was found in highe t 
concentration in high organic. silty-fine and area (Fig. 26; Table 
J). Sea onal di tributions were almost identical. 

FEED1NG ECOLOGY: Because of their active nature and well
developed eyes. it has been a sumed that all phyllodocids are carni
vores. Khlebovich ( 1959. cited in FauchalJ and Ju mars 1979) 
reported that£. longa feeds exclusively on the spionid polychaete. 
Spio filicornis; Michaeli ( 197 J) found the same species to feed 
exc lusively on another spionid polychaete. Scolelepis squamara. 
however. Retiere ( 1967) found£. longa to be les elective. feeding 
on a va1iety of mall metazoans. 

Wigley (1956) rated that phyllodocids, in general. are among 
the mu t important foods of small ( 14-30 cm) George Bank had
dock. 

REPRODUCTION AND GROWTH: Pettibone (1963) reported 
that some pecimens of£. longa were filled with yolky eggs during 
April J 954 in Rye Harbor and Hampton Harbor, N. H . According to 
Thorson ( 1946). the egg are pawned in irregular. limy masses 
and the larvae have a relatively short pJanktonic existence. In the 
Danish I efjord. Ra mu sen (1956, 1973) ob erved adult of£. 
longa wimming actively near the surface of the water in April and 
May, where eggs of 110 /Lm diameter were pawned. Planktonic 
larvae were found from late April to late May. The species i also 
known to reproduce at this time of year in England (Meek and Star-



figure 26.-Distribulion and abunda nce of Eteo11e /011ga in the 'lie" York Bight 
a pe'\. 

row 1924). Ras mu sen ( l 956, 1973) reported observing large num
bers of young E. longa wimming in a warmer(l2°C) backw, terof 
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 correlati n between temperature and pawning . 

On the basis of li ving matenaL Rasmussen (1973) reported that 
E. longa is mature at a length of 20 mm (males) or 30 mm (females) 
in the Isefjord. 

Harmothoe (Lagisca) extenuata (Grube, 1840) 

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

DISTRIBUTION : Widely distributed in the Arc tic. Also lce
land. Fames. Norway to Mediterranean and Adriatic , Hudson Bay 
to Che&apeake Bay, North Carolina, Bering Sea to southern Cali
fornia , north Japan Sea, South Africa (Pettibone 1963; Gardiner 
1975) . 

HABITAT: Harm othoe extenuata appea rs to have great powers 
of dispersal and adaptati on. occuJTing from the intertidal to 1,830 
m; euryhaline. It is often assoc iated with two other common north
ern polynoids, Lepido110IL1S sqL1amata and Harmothoe imbricata 
(often confused with fl. extenuata) . Intcrtidally, it is found under 
rocks, in tide pools with algae, sponge . etc.; on frond s of kelp; on 
pilings among mus els. tunicates, sponges, hydroids, etc.: abun
dant in beds o f Mytilus edulis. Harmoth oe extenuara is dredged on 
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Figure 27 .-Distribution and abundance of Harmotl,oe extenuata in the Ne" 
York Bight ape'\ . 

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

FEEDING ECOLOGY: H. extenuata possesses a large probo -
cis, armed distally with two pairs of amber-colored interlocking 
jaws. They are low-moving predators and. despite their strong 
jaws, feed on small prey (Pettibone l 963: Day l 967). 

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

In New Hamp hire , fema le H. extenuara with coral-pink eggs 
inside the body were found in April 1954; other females were 
observed with eggs extruded and carried between the parapodia and 
on the ventral surface (Pettibone 1963). 

Curtis ( 1977) observed that gametogenesis of H. imbricata (a 
c losely related species) occurred in Greenland throughout autumn 
and winter with spawning activity confined to spring (March
May). Ripe. large eggs ( 150-180 µm) were richly supplied with 
yo lk granules at pawning time . Maturity was reached at a length of 
9- 10 111111. with animal · attaining a mean size of 6, 12 , and 18 mm 
after their first, econd, and third year of li fe, respectively; most 
individuals underwent reproductive development during their ec
ond year. 

A population of H. imbricata at Arcachon , France , is desc ribed 
as hav ing a com pletely pl anktonic larva l development (Cazaux 
1968), and Blake ( 1975) has also observed planktonic larvae on the 
California coast, where the species broods eggs of 120- 1~3 µm 



diameter. releasing them into seawater alter the troehophorc larv~,c 

have developed . 
The ize of mature ooeytes in the study by Curtis ( I 77) in 

Greenland wa similar to that found for H. imhricata in the lsc
fjord, Denmark, where they measured 1501,m (Rasmus~en 1956) 
In the lsefjord, the specie spawns in winter an<l produces typical 
trochophore larvae with a pelagic phase after mt,al brooding unckr 
the female elytra. However, egg size for H imhricma 1s variable 
and Rasmu en cited other ob ervat1ons mngmg from 50 to 7n µm. 
It i postulated that such small ova probably give rise directly to 
pelagic planktotrophic larvae without an) earl) pmtectmn of the 
embryo . 

Daly ( 1972, 1974) s tated that H. imhncara is capable of cnmplet 
mg ,ts life cycle in a single year ,n Briti.,h \1aters. 11here all sun 1 

vors of a ne\1 year class apparent!) spa\\ ned at the cnJ ot 1he1r first 
year. The smallest specimens 111 the pl1pulat1on at the t 11ne ha<l 
reached a 5izc of 9 mm , which closely comc1<lcs \\ 1th the minimum 
size reportcJ for the GreenbmJ populatton (Curtis 1977). Eai:h 
female undef'vent two successive spawnings . abnut 1 mo apart . 
releasing large oocytes ( 140 160 1<111) 1n be brnoJcJ beneath the 

elytra. 

Sthe11elais limicola (Ehlers, 186-') 

DESCRIPTION : A burro\\mg form. 11 tlh dorsal ,urlau: ~·n, e red 
"'ith translucem el1 tra (scales) . Length 10 I 00 mm . I\ 1d1h 1nclud1ng 
setae to 4 mm , segments to ~00 or more ( Pet11bune 1963 l 
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Figure 28.-Distribution and abundance of S the11 e/ais limicola in the Ne" Yori,. 
Bight ape~. 
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DISTRIB TION . Gulf or St La\\rcnc:e to North C.irolina, nr 
way tn Mcdi1crnmca11, Adrialll., South .ind West Africa (Peuibom: 

1963) 

HABJIAT Dllcctc<l on sand)' or muddy bottoms from the mtcr
t1<lal 111 770 m (P<!1t1bnnc 1961 Gardiner 19751 Kinner I 1978) 
found Srl101du11 1111111 ola LO be one ol the domimmt specie, m sand 
on the inner an<l m1d-shcl f I rom Georges Bani-. to Capt· Hatter.is In 
the Ne\\ York Bight apex S l1mil'()la was 1.:ollcctc<l mall sediment 
t) pcs w,uall1 m lo\\ numhcrs It 1,1.as moq ahun<lant tn medium to 
ltnL low organ1L ,anlh 1F1g ~8; li1hle I J 

Ff·LDINC, E 'OLOC, Y f\1cmhcrs of this l<1mtly 1S1galwn1<l<1cJ 

an: . 111 gi:ncr.11 hurro" 1ng pn.:dat11r, ( Day 1967 J The_), arc eaten by 
end , l'loun<lcr (l\1dn11,,h 1900). and ha<l<lod. 1W1glcy 1956) 

RFPRODU 110 t\ ' D GROWTH : No information ,pccit1c 
to the genus Srhcnl'lw, i-. avaliahlc Brrnxlmg among the . 1ga
liomt1ac ha nnl hecn rcportc<l as 1t has hcen for 01hi::r ~calc worms 
of the family Polyno1dac rSchrnc<ler an<l Herman~ 1975) 

Glycera dibranchwta Ehler,. 1868 

DES RIPTION · Cummonl) 1'n11\\n a, the ''hi< 1lC.h,.,1rn1,'· a 

.:u111111er"iall) valuable hail \\orm Adl\C hurrn\\ers : length to -10 
mm (Kla\\e an<l Did.ic 19-7) 

DISTRIBL'TIO:--. . Gull ot 51 La,Hencc 111 Wc,1 Jn<l1c,. Gulf of 
~kxic,,. i:entr.il alilurn1a 11, th<: Pac1l1, c,Kr,t •1f Me,1~,1 (Pctt1-

hone 1961 . H,mman 19o9. ar<l111cr 19751 

HABITAT- lntenid.il tn-W0 m . Fnun<l at Im\ \\Jlcr and l'nllccted 

1n Jceper water on bnll<•ms nl ,and. muJ. muJ 1111 cu "ith gr.l\el, 
rn,J..,. and pan11.:ularl). muJ rich 111 Jc1n1us . FounJ on more 
e,pl,,<!d bca.:hc, than G/\t·ua a111cri«111c1. e,pcc1all) \\here cur
rent, I lo" 111 ftl) . tounJ in brackl',h \\ atcr anJ u<lal e,tuancs f Pet
tibone 1%3. Gan.liner 1975) . Fmm Cape Co<l to Cape Hancm .. 
h1nncr ( 197,) foun<l GI.Hera dilmmchiwa to be a dominant m1d
shel r ,and ,pci:1cs 1--mncr anJ \!au rer ( I 97 ) regular!) collecteJ 
G d1bra11ch1,11a m Dcla, .. are Ba).,, ith incn::a,mg numbers a,s\1ci
atcd ,, 1th 1,ed1ments cnntammg mcrca mg amounts ,,r ,ilt-cla): 

Pearce. Carai:tiolo. Habe). anJ R1lgcr. I 1977a) al o found ll w be 
abundant in l\e,1 'tor!..-Nc\\ Jcrse) outerconunental shelf amples 

fn the Ne,~ Yi1rJ.. Bight apex. G. d1hrwwl11t1ta \\a founJ m 

depth, rnngmg from 9.6 to 33 I 111 It \\a:, present in all gr.ides of 
sanJ (none \\as tounu in siltl. but 1\a most abundant in fine sand . 
Gl_,·cer11 dibn111chimc1 , .. as absent or occurred in kl\\ number-. ( l 0 
1111) in sediments havmg the highest organic content: it II a mo ·t 
abundant 111 low organic sed1m nts (Fig. 29: Table 1) 

FEEDING ECOLOGY: Glycera spp. posse s a strong. muscular. 
clavate proboscis. armed Jistall) \\ ith four equal]) spaced large 
jaws. The probo eis serves glycends a - an organ of peetal sense. 
with a remar!..abl) well-de, e loped nervous ')stem (Gr..111er 1898). 
Boih Da) (1967) and Fauchald (1977) agreed that glycerid.· appear 
to be mainly carnivorous. for very little and i · eYer found in the 
g ut; howe er. anders er al. ( I 962) belieYed glycends to be omni
vo res. Kl awe and Dickie ( I 957) cla sified them a detritus feeders 
and Adams and Angelovic (1970). in a feed ing cxperimenl u&ing a 
radioactive tracer. carbon- 14, also found derritu to be an important 
food source. Studies on Glycera alba howed them to be preda
ceous (Oc!..elman and Yahl 1970), po se ing both proteolytic and 
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Figure 29.-Distribulion and abundance of Glycera dibra11chiara in lhe :S.e\\ 
York Bighl ape,. 

lipol) tic enzymes (Yahl l 976). On the basis of morpholog:' 1t may 
be postulated that glyce1ids are primarily carnivorous. but are capa
ble of using other feeding modes under certain environmental con

ditions . 
Spawning bloodworms are preyed on by herring gulls, Larus 

argentarus. and striped bass. Morone saxati!is, while spent epi
tokes are con urned by shrimp (Cra11gon sep1emspi11osa) which, in 
turn , are eaten by striped bass (Creaser 1973) . G!ycera dibranchi
ata has al o been found in the tomachs of haddock off Georges 
Bani,. {Wigley 1956) . 

REPRODUCTION AND GROWTH : The reproductive patterns 
of G. dibranchiata have been studied by several investigators 
Kia we 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 egg mea
sured between 180 and 190 µmin diameter) The peak of pawning 
took place in mid-May: after spawning, remains of pent 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 pawning (the spawning 
pro e s itself was not observed). Eggs developed into planktoni 
larvae which. after a short time, transformed into bottom dwellers. 

From an analysis of distribution of size cla ses in the population. 
K1awe and Dickie ( 1957) determined that most of the intertidal 
population lives fo r 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, decrea ing sharply 

thereafter. 
In contrast, the study by Simpson { 1962) showed G. dibranchi

ata to breed twice a year in Solomons, Md ., dunng fall and du1ing 
late spring or early ummer as well. She observed warming 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 <;onditions. 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 { 1973) studied a population of G. dibranchiata 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 wate r in the afternoon, males emitted streams of 
sperm while swi mming at the surface. while females swam rnpidly 
at the surface and suddenly ruptured , liberating all eggs at once. 
Eggs usually measured I 51-160 µmin diameter. Kia we 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 egg . The 
emission of gametes in the Maine study wa not. howe\ er. confined 
to sUJface waters. Creaser (1973) also observed a male in 3 m of 
water swi mming in a vertical position just above the bottom emit
ting sperm. 

All ob ervations agree with the belief of Klawe and Dickie 
t l 957) that all bloodworrns die after spawning. with 5 yr the maxi
mum life span. The size range of sexuall y mature bloodworms in 
Maine was between 18 and 5 I cm (Crea er 1973): in Nova Scotia, 
13- 36 cm (Klawe and Dickie 1957): in Maryland, 7-26 cm (Simp
son I 962). These geographical differences in size of bloodworms 
may be att1ibuted 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) wa that G. 
dibmnchiata does not grow in summer months. This finding is in 
direct contradiction to almost every other temperate or boreal inver
tebrate tudied. 

ADDITIONAL INFORMATION : G. dibranchiata 1s 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 commerciall y harvested, but is col
lected by recreational fishermen. 

Goniadella gra.cilis (Verrill, 1873) 

DESCRIPTION: Active worms making temporary burrows in 
sand (Dales 1963). Length to 50 mm , width to l mm , ,-egments 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 l 972). 
Go11iade!! 1 graci!is wa one of the dominant species on the mid
continental shelf in the Delaware Bay region. associated with 
poorly sorted, coarse sediments (>I mm) (Kinner and Maurer 
1978). and was among the l 5 most abundant tax a on Georges Bank 
in winter(Maurerand Leathern 1980). It was al o abundant in some 



areas on the New York-New Jersey outer continental helf (Pearce, 
Cara ciolo. Halsey, and Rogers 1977a) . In the New York Bight 
apex, G. gracilis occurred in depths 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 ·edimenls 
withe, tremely high organic contents (Fig. 30: Table I). 
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Figure 30.-Distribution and abundance of Go11iadella groci/is in the :\e,1 \'or!. 
Bighl ape,. 

FEEDI G ECOLOGY: The Gomadidae have well-developed 
Jaws and probabl} most specie are predators. or at lea t carni
vore . for very little and i ever found in the gut (Pe1tibone l963: 
Day 1967). 

Wigley ( 1956) reported that G. graci/is has been found m the 
stomachs of haddock off Georges Banh.. 

REPRODUCTIO AND GROWTH: Pettibone ( 1963) reported 
that, when sexually mature. the Goniadidae ma1 become modified 
into an epitokou swimming form. In the posterior region, where 
the sex products are formed. parapodial lobe 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 I 979). This was unexpected because in the 

ew York Bight apex samples. G. gracilis was rare in high organic 
areas: this pecies i also known to be characteristic of ridge em i
ronment · (Boesch et al. 1977: Rado h et al. 19788) in whi h anoxic 
episodes may be relatively rare. 

22 

ephtys bucera Ehlers, 1868 

DESCRIPTION: An active burrowing 1,pecies, length to 300 
mm, width to 20 mm, segments to 140 (Pettibone 1963). 

DJSTRIBUTION: Gulf of St. Lawrence to onh Carolma. Gulf 
of Mexico (Pettibone J 963; Gardiner 1975). 

HABITAT: Intertidal to 180 m; lound at lov. water 111 ~and ban,, 
shifting and, muddy sand. am! ollected from bottoms of sand and 
st nes (Pettibone 1963: Gardiner 1975). Ncphrys huccra wai. col
leered on the New York- ev. Jer..e1 outercontmental helf (Pearce, 
Caracc10lo, Hal\ey. and Roger, 1977a) a~ well a, in the ew York 
Bight ape , where ii wa found mall sediment types, pamcularly 
medium to fme grained low organic i.and. Nephrys Imcera was 
rarely found in high or medium organic content ~ediments (Fig. 31: 
Table I) 
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Figure 31.-Distribution and abundance of \'ephtJ .1 bucera in the '-e" Yori.. 
Bight ape,. 

FEEDING ECOLOGY: N. bucera i probably a urface depo. it 
feeder and/or carnirnre (see following account of Ncphrys incisa). 

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

8Radosh, 0 ., A. Frame. T. Wilhelm. and R. Reid. 1978. Ben1h1c ,uney of the 
Baltimore Canyon Trough. May 1974 Northeast Fishenes Center Sand} Hool- Lab
orntory. Informal Rep SHL 78-8, 133 p. 



ephtys inci a Malmgren, 1865 

DESCRIPTION : A mobile , burrow mg. large specie\, reaching a 
maximum length of 150 mm. width lO l 5 mm. segment~ to T (Pet

ti hone 1963) . 

DISTRJBUTJON : Greenl and . Da,1s Strait. Ireland. Norway. 
Sweden, North Sea . Baltic to Portugal. Mediterranean. Gulf of St. 
Lawrence to Virginia . Chesapeake Bay, Nonh Carolina (Pettibone 

1963; Gardiner 1975) . 

HABITAT: Intertida l to I. 745 m ; found on bonom of soft or 
sticky mud. muddy sand, very fine or coarse sand . mud which con
tains gravel, hell s . worm or 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 sound a we ll 
as off the open coa t." In these ituation . it i u ually assoc iated 
with the bivalves Nucitla proxima and Yoldia limatula, member of 
a distinct depo it-feeding soft bottom community (Sanders 1958. 
1960) . From Cape Cod to Cape Hatteras, Kinner (1978) found N. 
incisa to be a dominant on the mid-oute r shelf in s ilt-c lay. Pearce 
( L972) found N. incisa in greater abundance around sludge deposits 
in the New York Bight apex than in rel atively unpolluted habitats. 

In the pre ent New York Bight apex tudy. N incisa was present 
in nil ediment types but was clearly mo t abundant in fine sand or 
ilty area having the highest percentages of ediment organic 

mateiiaf (Fig. 32: Table 1) . 

NEW 
JERSEY 

E 

~ , 
I 
I 

' I , 

73°50 

D 1-99 m 

0 100 4.59 m 

73°40' 

40°20 

, 

, ,-, 
' 

40°10 

f'il(ul'e 31.-Di,tribution and abundance of \ ep/11_rs incisa in the , e11 Yori. 
Bii:ht ape,. 

FEEDL G I::COLOGY· nut r ·centh. 11 \\a thou •ht th,11 .11 
nepht) ids \\Cre LnLl l.'.arn11 nres, pn,b.1hl, bc~.m~e the po, 
large Ja,,,. hut ..1nders 11956. l 1lh0J tound \. 111t11" m 
I land ound ,rnJ m Buaar<l, Ba), \l,t 111 h 
depo\ll feeder, ..1nJei". h1n\C\er. dtd 11111 den, that \ 111tu 

capable of illttng a. a l'atn1\11tl' unJl.'.r e,·rt.1111 l11nJ111011 
\Crsel). Cl;1rl- (IQ62) hel1C\Cd ,\. 111ti1< 1 .• 11 bc,1. ., IJlUltJII l.'. 

detritus feedl.'.r. prim.ml\ hernu c ll gu1 1, almo,t,,11\\ t), l.'.lllpl 

mdicaung a carni\l1rou, diet • nd rap1J J1gl.'.'-ll1•n D,t\ ( I <Jt,7 

believed them ltl be ,elcctt\C nm□ 1\11rc, hl'lall c till'\ ,lrl' !nun l rn 

~ul.'.h large numhers 1n l.:rtam area, 
l\ephn·s i11ci.1a i, al-.o 1mpllrtant ..1, ..1 ptC) llem \\ ,glc: .111J fh · 

rou, ( 1965) found 1t to be a pnnc1pal ,rnnL'l1d .• tlnng 1, nh 1/ /11od1t,1 

lw.wua. m the diet ulhaJdnlL 
T) !er ( 1973 l found anaJ1an ,pec1111cn, 1<1 ha\ e 11,1 ea 1111al 

trend in calonc \Jluc: the annual mean for\ 111d,a \IJ , l/, 

cal/g dr) weight. 

REPRODUCTION A D GRO\\ TH. \' 111, '"' p..1\1 n, )1..,1r 
round m Long Island Sound with pi:a!-, 111 earl) ,pring anJ I I sum 

mer (Sanders 1956). Specimen, of/\'. 1111·1111 1, tth u1r.1l-pml- , "f 
ha1e been found m Augu,t in l\1a,~adrn,etts anJ )Dung ,pc·c1111cn 
of 28-32 1,egments ha\ e been found m August in \!:.tine I Pc1t1hone 
1963) . Nephtr.1111ci.10 docs not brond ns )llung, hut produce', L1rgc 
numbers of planktotrophic Janae t JO - 10 per fe111ak) ,dmh 

undergo a long pelagic dewlnpment Ti1nc tu matUrll) 1, unkno\\ n 
(Thorson 1946: Sander, 1956: Clari- 1961. 1962). 

Relative to more oppnnun1stil.'. spec1cs . .\' 111, t\11 c,h1h1h ,Im, 
development , fev, reproduction, pcr)Car. lt)\\ rc,ru11mcnt ,111d '"" 
death rate. Because of these factor,. hecausc they do not hn,od 

developing young. and because the) rmducc large numhc1--. nl 

planktotrophic larvae. the) are 1..l..1,,1fo.::d ,ts an "e4uil1h11um· ,p 
cies. pre~ent earl~ in colornzatinn hut rema1n1ng al In\\ .rnJ ,l'II 
stant abundano, (McCall 1977) 

ADDITIO AL l FOR 1ATION : There 1, ,0111c e, 1tk1K , 
including that prO\ idcd 111 th 1. stud). th..1t V,·ph111 ,pp ..ire h1ghl~ 
tolerant of some em 1ronmental stri::,s.::, tJon1.:s 1955 , \\dic1 197 I J 

The~ are also ph) siolng1call) equipped fnr 1nlrequrn1 lecd111, .in I 
long penod1, ol tar\'atlcm (Clari- l9MJ hibilll) .111d ,11c could 
also aid these polychaetes 111 both c. cape from prcJatnr ..1nd 1111gr.1 
tJon to more fa,orable microem 1ronme11t. 

Nephty picta E hlers, 1868 

DESCRJPTIO . A mobile ,pcues. length to 60 111111. 1, 1Jth to 4 
mm. egmenL to l00 (Pembonc 1963) 

DISTRIBUTIO 
!Gardiner 1975 >. 

e1, England tu Flonda Gull nl Ill 

HABITAT: Inteniualto40m(Pctttbnne 1%3). 141111.u u II) 

<50 m (Kmner 1978) . Found at lo,\ \later m mudd) and. and) 
rubble. gravell) sand. Collcl.'.tcd nn hott11m, ol sanJ and mudd) 
sand. v.ith shells and sea \\Ced. !Pellibnne 1963) In the \\ 'iork 
Bight ape,, .\'ephTY.\ pie ,a \\a, found m all grade, of s:ind m > t 

commonJ} m medium tn fine and . It \\d n l found m high 
ediments and \\ as r.irc in med turn organi edtmt.:nt f-tg 

Table l l. Kmner ( IQ781 !(,und \ p,ua to he a dommanl pc 
and on the inner ,helf trom George Ban 10 pc Hattcra 

Kmnerand~laurer (l97 )n:port~dmLrca mgnum rs f 
as,oc1ateJ \1 nh ed1men~ 
cla) m Dela\1arc Ba) 



Figure 33.-Di tribution and abundance of ,\'ephly, picra in the Ne" \'ork Bight 
apex. 

FEEDING ECOLOGY: N. picta i probably a surface depo it 
feeder and/or carnivore (see Nephtys incisa). 

REPRODUCTION AND GROWTH: No information specific 
for N. picta was available, however, planktotrophic larvae are 
probably produced (see N. incisa for detail ). 

Nephtys (Aglaophamus) circinata Verrill, 1874 

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

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

HABITAT: Collected on bottoms of mud. sanJ with gravel, 
rocks, shells (Pettibone 1963); found from Cape Cod io Cape Hat
teras in depths of l3-61 l m (Kinner 1978). In Delaware Bay. 
Nephtys circinata was not significantly associated with any sedi
ment parameters; it wa 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 RaJosh ( l979) found it to be a ubiquitous species in 
andy sedimems off New Jersey. In the New York Bight apex. N. 

circi11ata wa present in fine to coarse sandy sediments. most com
monly in fine sands. but was absent from ilty sediments and areas 
where sediment organic ontem exceeded 3.8% (F ig. 34; Table I) . 
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Figure 34.-0blribution and abundance of .Yephlys LIJ?laophamu1) circinata in 
the l\e" York Bi,:ht ape,. 

FEEDI G ECOLOGY: N. c,rci11ata I probabl) a non elecuve 
Jeposit feeder aml or carnivore ( ee 1ephtys incisa). 

REPRODUCTIO A D GROWTH: othing i kno,,n of the 
reproductive pattern of N. circi11a1a in thi area. Ho,~ ewr. it 1 

probable that it produces planktotrophic larvae ( ·ee N. inci a). 
Winter anJ ummer di tribution and abundance patterns \\'ere simi
lar in the Nev. York Bight apex. 

Order Capitellida 

Capilella capitata (Fabricius, 1780) 

DESCRIPTION: Motile burrowers which form mu us-lined gal
leries: body slender, generally 30-50 mm long. dark reJ when alive 
(Day 1967; Gosner I 971). Gras le and Gra le (1976) believed that 
Capitefla capirata i not a ingle pecie but a complex of at least 
six sibling pecie , each with a different life hi tory. Therefore, 
information here reported may apply to a ,pecie~ complex rather 
than to a ingle species. 

DISTRIBUTION: A cosmopolitan species, occurring in cold. 
temperate, and warm waters throughout the world (Warren 1976) . 

HABITAT: C. capita/a is often used as an inJicator of pollution 
a d also of unpredictable environments all over the world (Muus 
1967 : S. Schultz 1969; Wolff 1973). The pecies become common 



in area~ following a period of oxygen depletion (Lepp:ikoski J 969; 
Steimle and Radosh 1979), in sludge dump · (Halcrow et al. 1973 ; 
Pearce, Caracciolo, Halsey, and Rogers 1977b; Pearce , Rogers. 
Caracciolo, and Halsey 1977) , and in sediments contaminated by 
oil (Rei sh 1965; Sanders et al. I 972) . Henribson ( l 969) demon
strated a linear correlation between counts of bacteria indicative of 
pollution and the abundance of C. capirata in the Oresund , Den
mark . 

Capirella capitata is found in numbers as high as 60,000/m? at 
depths up to 637 m off California in areas where the normally 
diverse deep-sea fauna is absent or uncommon (Hartman 1961) . 
Similarly, it has been noted by several investigators (Leppakoski 
l 969; Barnard l 970; Sanders et al. 1972) working in other areas. 
that for C. capitara to achieve large population size . other species 
must be absent or present in low numbers ; this suggests that C. cap
itata is a poor competitor. Wolff ( 1973) showed that C. capitata was 
not very responsive to sediment difference and Reish ( 1971) even 
found them settling on blocks of wood in Los Angeles Harbor. War
ren's ( 1977) study of environmental variables likely to affect the 
distribution of C. capitara suggested that a high organic content is 
most important. with particle size of sediments indirectly influenc
ing the distribution of the pecie through its relationship with 
organic content, C. capita/a being most common in fine sand s. 
This appears to be true in the New York Bight apex where C. capi
tata was highly concentrated in high organic fine sand (up to 5,000/ 
m?) nearthe centerof the ewage sludge di po al ite. It occurred in 
other areas of the apex. but at much lower concentrations ( 10-40/ 
111 ?)_ Since fine sandy sediments with simi lar depth regimes and 
lower organic contents are common in the apex, it appear that the 
very high organic content and/or the Jack of competitors in the 
sludge dispo al area was the prerequisite for the dense settlement of 
the pecies (Fig. 35; Table 1). 

FEEDING ECOLOGY: Capitellids use their eversible proboscis 
to burrow, and they are generally thought to be nonselective deposit 
feeders. Since C. capitata does not possess the enzymes to uigest 
plant material , Warren ( l 977) 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 microorgani m-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 
type of radioactively labelled detritus, found that the faster 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 l 977). In England, estimate of total number of 
oocyte produced ranged from L0 ,000 in young females to 14.400 
in Ider worm . most eggs released in a single spawning (Warren 
1976) . However. C. capirara is able to breed throughout the year as 
it ha been observed to do in Buzzards Bay. Mass .. (Driscoll L 972) 
and at Warren Point, England (Warren 1976). When food is always 
available. their asynchronous mode of reproduction allows them to 
exploit their resource to the fullest without placing too heav) a 
demand on food .suppl) at an) one time. Muu ( 196 7) found egg 
number in Danish specimen to average l30 . ~ ith adult producing 
one to severa l brood . 

Warren ( l 976) found the yolky egg to require 10-14 d de\·elop
ment in the maternal tube and a further? d before metamorpho is as 
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Figure 35.-Dislribuiion and abundance of Capitella cnpitata in Lhc '\c" ,nrk 
Bight ape,. 

a lecithotroph1c. planktonic Ian a. According tn E1sig ( J 914). these 
larvae are photopositive . .Rasmussen ( 1956. 1973) found t\Hl sepa
rate modes of development m the Isefjord. Denmarl.., where larvuc 
developed nonpelagically dunng \\inter\\ ithm adult tllbes. bu1 in 
summer, eggs were protected \,1thin the brooJ for onl) 10 14 d 

before a free-swimming stage emerged. Reish ( 1965) desLnhed a 
singl.: specimen from the Bering Straits\\ h1ch w<1, incuballng egg, 
within the maternal tube during Jul.,. In West Greenland, a number 
of specimens were found brooding eggs and early un. egmentcd lar
vae within their tubes (Curtis 1977). Rasmus!>en (1956). Muu, 
( l967), and Grassle and Grassle ( 1974) all agreed that Ian al de, d
opment may be completely benth1e. By this alternat1\e modt> ot 

reproduction. C. capiwta can rapidly e.,ploll local LOnLen1r.it11Jns 
of organic matter. 

Newly metamorphosed larvae ha\ e been ob,ervcd 111 th<' '"otxls 

Hole, Mass .• plank.ton in June tSimon and Brander 1967) m ~pnng 
in the Isefjord (Rasmussen 1973 ), and in late summer and earl) !,ill 
in the Elbe E tual). German) (Giere 1968). In Wild Harbor •. las .. 
ettlement ofplankronic larvae has been obsen·cd in late winter and 

summer with greate t settlement from May to Octoher L.in ac h,l\ c 
been collected from the plankton e senrially ) ear-rounJ m th1: 
Oslofjord, orwa) (Schrnm 1968), at Ban) ul, ,ur \kr Bhaud 
1967). and in the GulfoL\larseilles. France (Ca,ano\cl 1953) It,~ 
possible that planktonic Ian ae are produced tml:,, Ill den,e populu
tions or\\ hen food is scarce. 

Adult ize can va1y from about I mm to a ma,11num of 100 mm 
Curt1 (l 977) reported matunt) lO be reached at a length ol about 
10 mm in We t Greenland. Gras::,le and Gra,sle ( I l74 J n,p r1cd th 



time to maturity is fairi)' constant at about 30-40 d, thus emphasiz

ing the importance of rapid maturation in opportunistic speciev 
even where resources permit production of orJy a few eggs. 

Sexes are normal!) separate and. according to Warren (I 76) 
occur in approximately equal proportions. Males a re readily distin

guished by large copulatory setae on the eight and ninth seliger In 
laboratory and field populat10!1S. Gras le and Grassle ( 1974) havr 
found that some genetically distinct individuals change sex from 
male to female and ma) be self-fertilizing before the transition is 
complete. This is an obvious advantage where the pattern of disper-
al and the distribution of suitable habitats results in onJy a few ind i

viduals reaching a particular unexploited habitat. 

ADDITIONAL INFORMATION: The cosmopolitan d istribu
tion of C. capitata and its tolerance of wide ranges of tem perature, 
salinity, oxygen content, and a variety of other cond it ions inimical 

to other organisms cannot fully be expl ained since laboratory stud
ies do not how unu ual ranges of tolerance to any of these environ
mental variables. For example, Rei h (1970) compared C. capitata 
with three other pecies of polychaetes on the basis of thei r toler
ance to different concentrations of nutrients, sal ini ty, 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 to ler
ance to detergents or to heavy metals (Kai m-Malka 1970; Bellan et 
al. 1972; Reish et al. 1974). The Wild Harbor (Massachusetts) 
tudies (Sanders et al. 1972) indicate that C. capitata i more sensi

tive to high concentrations of oil than Nereis succinea and Rossi et 
al. (1976) found C. capitata to be more sensit ive to three of four 
test oils used than Nereis arenaceodonta. 

Results of these studies would seem to indicate that a ynergistic 
effect of several factors, e.g .. the concentrations of organic matte r, 
dis olved oxygen, etc., may be responsible for dete rmining 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 fo1. 

\lediomastus ambiseta (Hartman, 1947) 

DESCRJPTION· Small burrowing. motile worm length to 
about 38 mm in our collections 

DISTRIBL!TIO 1: East coast of United State . outhern Califor
nia, and lower California (Hartmar. 1969 Hobson 1971 ). 

H B!TAT Intertidal and _helf depths (Hobson 197 ) 
Mediomll fll aml,isetu \la, collected in high numbers from coarse 
sand and a , crpulid polychaete assemblage in Delaware Bay 
( Mm rcr. \ 'atling Leathern, anc m 1er I ~79: Haine~ and Maure; 
19 0). In th ev .or 13ig!1t ap-:x, M. ambiseta reached ver:, hig1· 
con~entratiom I high org nie i1 . sediment.. (ur to 8,820/m' ir. 
um nu) It w a als abun ant ir medium to high organi,; contem 

ftnt sane. (up t 40/m' ir. summer), but occurred it lov'er num-

2c 

bers 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; Gasner 1971). 

REPRODUCTION AND GROWTH : Although no specific 
info rmation is available on the reproduction and growth of M. 
ambiseta, following the West Falmouth (Massachusetts) oil spill, it 
exh ibited some degree of opportunism (Sanders et al. 1972). 
Therefore, it may be characte1ized by rapid development, many 
reproductions pe r year, high rec ruitment , high death rate, and some 
fo rm of brood protection (McCall 1977). 

T here 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 Mediomastus ambiseta in the New 
York Bight apex (top-summer, botlom-winter). 

Travisia carnea Verrill , 1873 

DESCRIPTION : A tout-bodied , grublike worm; length to 59 
mm, width 8 mm , egments 25- 29 (Pettibone 1954). (Only Alas
kan spec imen reach max imum s ize reported .) 

DISTRIBUTION : Northeaste rn United States to Chesapeake 
Bay: A rctic Alaska (Vemll I 873; Pettibone I 954; Kinner and 
Maurer 1978). 

HABITAT: Found at depths between 5.4 and 34.2 m. [n the apex 
of the New York Bight . Travisia carnea occurred in low numbers, 
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Figure 37 .-Distribution and abundance of Travisia earn ea in the New York 
Bight apex. 

pnmarily in fine and, and only in the lowest organic area ( < 3 % ) 
(Fig. 37; Table I). 

FEEDING ECOLOGY: T. carnea 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 avai l
able for this species. 

Order Spionida 

Spio filicornis (Muller, 1776) 

DESCRIPTION : Usually tubicolou 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 filicornis often forms dense colonies on and
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 wa u ually 
a sociated with medium to fine sands with low to medium organic 
content (Fig. 38). 
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Figure 38.-Di tribution and abundance of Spio filicornis in the New York 
Bight apex (lop-summer, bottom-winter). 

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 basi of observations during cul
ture experiments, Greve ( 1974) has hypothesized that S. fi/icornis 
is unusual in that it uses the indirect transfer of pelagic perma
tophores to fertilize 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 ( I 977) in Godhavn, Greenland. He reported that spawning 
occurs during autumn or winter with the release of large (180-300 
µm) eggs. Eggs were brooded within the female tubes until late 
spri ng, when they developed into larvae with three setigers beanng 
long swimming setae. As is the case with members of the genus 
Polydora. the e larvae appeared to metamorphose within the 
parental tubes, some juvenile (I mm, 10 setigers) being found in 
an adult tube coJlected in April l 959 . The onset of maturity 
occurred at a length of about IO mm (2-3 mg). 

In the Gullmar Fjord, Sweden, Hannerz ( I 956) observed that S. 
filicornis laid its eggs in gelatinous masses within or on top of the 

ubstratum. Brood protection was lacking , and the pelagic larvae 
metamorphosed at the 15-setiger stage. 

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

of egg capsules ranges from 4 to 29 with up to 2 I 6 eggs/capsule 
(Simon) .9 This agrees well with observations of up to 30 caprnles 
with 25-225 eggs/capsule in the I efjord, Denmark (Ra n ussen 
1973) . Simon (1967) has observed developing larvae to sometimes 
use unfertilized eggs as a food source (adelphophagia). Two or 
more broods may be produced by each female in sea on (Blake 
1969; Daro and Polk 1973). Larvae are not released into the plank
ton until they have reached the late 3-setiger tage (Hannerz 1956; 
Day 1967; Blake 1969). Large numbers of P. ligni larvae are 
pre ent 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 oftest panels revealed an 
intitial settlement of metamorphosing larvae with a mean length of 
1.25 mm. Larvae reared in the laboratory at 21 °C required 19-28 d 
to develop fully, while larvae reared at 10°C required 60-69 d 
(Orth 1971). In another study, Breese and Phibbs (1972) observed 
P. ligni in laboratory culture to complete development to the adult 
stage and build tubes at salinities and temperatures ranging from 25 
to 34%0 and 18° 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 
wide pread and abundant during summer months than winter 
months (Fig. 40). 

ADDITIONAL INFORMATION: Following the We t Falmouth 
(Massachusetts) oil spill, P. ligni was the second most successful 
opportunistic species (following Capitella capitata). It settled pri
mari ly 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 di cretely motile species which inhabits a 
and 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, 
increa ing 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)'.'< 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 1). 

FEEDING ECOLOGY: The Spionidae are tentaculate, surface 
deposit feeders. Their gut contain many sand grain 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 10 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 ettle on a suitable 
substratum. 

ADDITIONAL INFORMATION: S. bombyx. known to be a tol
erant species, often occurring in stressed environments, howed a 
marked increase in abundance during the 1976 New Jersey anoxic 
event (Steimle and Radosh 1979) . Boesch et al. (1977) likewise 
found S. bombyx to be resistant to anoxia and found it to be oppor-
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tunist1c as well. showing substantial post-:i no,ic increase in popu
lation. possibly due to its capacity for rapid recoloniza11on and it 
anoxia and sulfide tolerance . 

Paraonis gracilis (Tauber, 1879) 

DESCRIPTION : Motile burrowers; bod, threadlike . length to 
25 mm. width to 0.5 mm . segments to 100 (Pcu1bone 1963) . 

DISTRIBUTION: Cosmopolnan (Day 1967) . 

HABITAT: 5.4-2,002 m. Collected on bottoms of oft and sticky 
mud. muddy sand , mud with stones. gravel, and tubes (Pettibone 
1963). In the New York Bight apex , Paraonis gra ilis wa almo t 
always a sociated with fine sandy or silty sedime nts with high 
organic content (Fig. 42; Table 1). 

FEEDING ECOLOGY: Paraonids burrov. just below the sedi
ment surface and are cla sified as nonselective deposit feeder· 
(Dale 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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Aricidea catherinae (Laubier, 1967) 

[Aricideajeffreysii (Mclnto h, 1879)] 

DE CRJPTIO : MotiJe burrov.ers: length to 20 mm. width t 

5 mm, segment co 120 (Pettibone 1963). 

DlSTRIB TIO : Ireland. Denmark. Mediterranean. Da\t 
Strait to Delaware. orth Carol ma. Flonda. we tern Canada (Gulf 
of Georgia) (Pettibone 1963: Da) 1967) . 

HABITAT: Coll cted on bottom~ of coarse to fine and. tick) 
and soft mud. ooze. muddy sand. sand or mud with gravel. hell or 
tube ; 1.8 to 1,908 m depth~ (Pettibone 1963) . On Georges Bank. 
Aricidea catherinae was abundant in coarse sand (Maurer and 
Leathern 1980). Aricidea catherinae was found in all and) edi
ment type in the ew York Bight ape,. but 11as rare or ab ent in 
silt. They were uncommon in the highe t organic area . and \1· re 
pres nt in highest concentrations in Im, organic coarse and (Fig. 
43; Table 1). Conversely, in Delaware Bay. Kinner and Maurer 
(1978) found thi species to be negatively correlated with an 
increase in grain ize of ediments. 

FEEDING ECOLOGY: The Paraonidae possess a simple pro
boscis for digging. They burrow just below the sediment surface 
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Figure 43.-Distribution and abundance of Aricidea catheri11ae in the Ne" 
fork Bight ape,. 

and are non elective deposit feeders (Dales 1963: Day 1"67: 
Gusner 1971 ). 

Wigley ( 1956) has found A. ca1heri11ae in the stomachs of had 
dock off Georges Bani,. . 

REPRODUCTION AND GROWTH : Pe ttibone ( 1963) has 
obse rved female A . carheri11ae massed with large yolky coral-pink 
eggs. and males with whne sperm masses 111 Massachusetts during 
Jul) . The large size of the O\ a indicates that the larvae a re not 
pelagic. This agrees with Curtis' ( 1977) observation that Aricidea 
suecica (a related pec1es). in Greenland. exhibits direct or lecitho
trophic larva l development . 

Order Eunicida 

Lumbri11erides acuta (Verrill, 1875) 

DESCRIPTION : Motile burrowers: length to 40 mm . width to l 
mm. segments to 125 (Pettibone 1963 ; Ju mars and Fauchald 1977) . 

DL TRIBUTIO · Marne to New Je rsey: southern California to 
western Mexico (Pctuhonc l 963). 

HABITAT Intertidal to about 185 m (Pettibone 1963) ; 16 to -+50 
m (K inner l 978) . Found at low water on mud and sand flab . Col
lected on bottoms of mud and coarse to medium sand (Petubone 
1963) . In the Delaware Bay region. Kinner and Maurer (1978) 
found l11111brinerides arnra to be one of the dominant pccie on the 
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mid-continental she lf. There. 1t was a soc1atcd with poorly sorted 
coa rse sediments(> l mm) . In the New York Bight apex. except 
for one occurrence, L. arnra was ab ent from sill). high orga111c 
sediments . occumng in g reatest abundance 111 coarse to medium. 
low orga111c content ( < 3 % ) sands (Fig. 44: Table l) 

FEEDING ECO LOGY: The Lumbrineridae are generall) rnn
side red to be carn ivorous. wi th some excepllons. but It 1~ nm 
1,.nown whether they are mainly predaceou~ or scavengers The 
antenor end of the prostomium is rich I) supplied wnh nent:s and 
the jaws are very powerful (Day l 967) . 

Lumbrinerides acura has been found as a prey item in the stom
ach of Georges Bank haddock (Wigley 1956) 

REPRODUCTIO A D GROWTH: o ~pec1f1c 111lormat1on 
was avai lable lor L. acura. However. 1t probabl) e,h1bm nLmpela 
g1c development as do other lumbrinends (see L11111hri11erisfra~1/i,, 
Lwnbrineris re1111i.1. and Ninoe nigripes). 

Lumbrineris Jragilis (0. F. l\.h'iller, 1776) 

DESCR1PTIO : Burrmvrng. moule, length to 380 mm. \\Jdth to 

I:! mm , segmenh to 3-+0 (Pctuhone 1963. Juma~ anJ FauLhald 
1977) 

DI TRIBCTION Arctic. Iceland. Fames. , nrna) to AlOre . 
Madeira. tl.1ednerranean. Hudson Ba) to orth arolina, Bcnng 
Sea. Alasl,.a . north Japan Sea (Gardiner 1975) 



HABLTAT: Intcrtiual tn 3,445 m. Fnund at Im, water nn bottoms 
ofmu<l. muddy ,and. gran:11) muu. anu shilt111g saml. (\,lkucd 1111 

bottoms of st1d.y and soft mud, silt) day. vanous cnmb1n,1111111\ nl 
mud. sand. gravel. pebbles. stnnes. worm tubes. shclb. :1111.l ddn 
tus (Pettibone 1963) ln KIOner\ ( 19781 stuU) lrnm C.1pe Cod In 
Cape Hatteras L11111/Jri11t•1ufragd1., was a dnm1nan1 spcl'll''- 111 -..ind 
on the inner am.I mid-sh..:! f. and 111 silt da) nn thc mid null'l shl·lt 
and slope Greatest numbep, occurred 111 1T1l·dium. ,,l'll-,t1rted 
sanJs. Steimle am.I Stone I 1973) found L. fi·a~ili I lo bc a do111111am 
species 111 mcJ1um-coa1'-e gram ,and nn south,,cst Lnng lsl.111d 
S11111larly. in the Ne,, York Bight ,1p.:,, l..ji-ac:ilif, allhnugil pn::s.:111 
IO all grades ,)r ,and. w .1s most ..:nnl-cntrated 1111111.:d1un1-c11,1r,e ,.ind 
with an organn: content llf <-F{ It v.as absent Imm rnnst ,lJt1,in, 
with high organic contents or w.1s p1l·,u11 111 ,cry In\\ numhl'l 
t 10-20/m'l tFig. 45: Table I l 

FEEDING ECO LOG'\./ .. Ji-agtli.1. as t>th.:r lumtinnem.l • "con 
side red a 1...trn1, ,)re. Btcg, ad ( I Y 1-IJ ltqcJ 1hc gu11..1m1cn1 l,1r I /rt1 
i.:ilis as pol .. chaetcs. ophiurn1cb. n,:mcncan,, ,mall l'rtlslJ(.e,lll • 

aml bi\'uhc .. 
Lw11hri11cri, Jim;i/11 ha~ bcen fnund a. a pre) 11cm 111 tht:: s1<111• 

a..:hs of ..:od an<l hadd1ick (Pctuh,,ne t 9o,) 
~vier ( i9 7 Jl founJ no ,.:a,nnal tn.:nJ tn calon.: ,aluc t, r .in 

Jian :-.pec1111cns. the annual mc,10 "a, -k5ti5 g cal g dn \\l'I >ht 

REPRODUCTJO:,.,. 
ob,erwJ ..:ontarning !Jrge egg, 111 ugu,t 111 thc \\imus Hok 
Mass .. area 1Pc1uhnn..:: 1%3) 
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Wi1h111 the l .11111hm11·11.1 populat111n al 1)1,~o f•J11rd, < ,re.:nl,in<l, 
Curt i, ( I lJ77) observed that larg.:..11oc'} tc• C ~00 250 Jllll) ol / J111g1 
It, were pre,e,11 al ,ill tunes 1111hc ,m1pl1ng 1ntc1 val ( 19 'J (JIii 111d1 
1..at 111g th.ii lhl' ,pec1e, prcu.lulc, lan,11.: h,1, ing ,1 d11cll 
ut•,elnpmcnt . Yd, .1lthough most ,pec,;1mens \\ere large an<l pre 
sunwbl! 111,1turc, 11nly :ihout 20'.1, 111 those sampled were 111vol,cd 
IO g.111wt11gcnl',1s I h" sugvcsls th,11 J l1.11gc '-Cgmcn1 ot th1 popul., 
tum did not rcprodui;c 'I ho, nn, 194/JJ .ii o c,111 1dL:rcd th.it I. Jra 
gilis h,1, a d11c•c,;1 lanai dl~l'iopmcnt ,1 J1d Pu11h11nc ( 19'i41. \110 

u1llclled 1w11pd,1fl'-' IJr,.il lurnh1111errd,. 1cnt.1t1vcl} IC! nt1l11!<l a~ 
L. Jm~,ln, ,11 Point BJm\\\ Al,1 ~a. during Sept ·mher lhc~c 1:.ar 
\ a.: "crc found m mu u 111.1,\1.:'>. ,omct 1111cs att,ic.hcJ 111 the tu111-
CJI~. Holt<'lllll,, '111101a 

l.11111hn11cri, /fllllt\ \ er rill, I k7J 

()l·SCR.11'1'10 Bod) llm:,, lhke. lcngth tu 1 ·o mm v.1dth 10 1 
mm. segn1c111, 1,, 2\)(1 I Pc111bonc I 'Jo') 

1)1'-i rn.tHl' 1 IC,-..: \l 1111L to orth < Jr hn.1, C,ull ul kx1co 
((i,ml111cr lll75) 

llt\BI r\I lntcrudal tn ah) I depth r ounJ at lim \\Jtcr hur-
ro \ 111g 1n 111ud am! and b r ·ath l nc m Lomp.ill Jlld m1 i.:d 
\\ Ith flllld. Jnd 111 ,.rnd_ n ud I .its ..t ~ lO 1hc hm ".itcr mark ( oi
l 'Lied I n hnttnn1, ol grn\1.:1 ,, 1th ,'1,.:11 mud. 1,.ompall m1,turc, 1 f 
111utl dnd ,Jn I , .inou co'fl bmJ' on of mud and. gra\ d ,, nh 
'f)l•nge,. hcll , Jlld J1Tiph1pnd ,md \H•rm ti..bc Commo Jmong 
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l-i J! ure ,16.-Dislribulion and abundance of Lumbrineris 1e,111 i, in the '\r" \ orl.. 
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the ~and) tunicate A111aroeciwn pell11cid11111 (Pettibone l 963). 
Lw11hrineri.1 re11uiJ was abundant in sample\ c llected on the e\.\ 
Yorl- -Ncw Jersey outer continental ~helf b) Pearce, Camcciolo. 
Ha bey. anJ Roge r~ ( I 977a). In the Ne'-" Yori-. Bight apex. L. tenui:, 
was present in all seJiment type , occurring in high concentration 
in a ariety of \CJiments, particularly those with medium LO high 
organic conrems ( Fig. 46; Table l ). 

FEEDING ECOLOGY: The Lumb1ineridae. in ge nera l. arc 
thought to be carnivores, howe ve r, SanJcrs ct al. (1962) found 
sand. diat0ms, and detritus in the stomachs of L. 1e1111is. indicating 
that it may also be a deposit feeder. 

In our collections, L. renuis has been found 111 the gut of the poly
chaete Thar_\'.\' arntus on three occa ion (Frame).'" 

REPRODUCTION AND GROWTH : Gelatinous egg ma es 
with large, dull greenish yolky eggs have been found in the and in 
Cuttyhunk Harbo1~ Mass., during June. Similar large yolky egg 
were found inside some individuals found in the same area. Spheri
cal gelatinous masses containing eggs and larvae were also 
observed attached to the surface of the mud (Pettibone I 963) . 

The ea rly deve lopment of Lwnbriconereis sp. from Newport, 
R.I.. 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 masse . 
after which crawling. nonpelagic Jar ae emerged. 

In Greenland , Curtis' (1977) collections of Lwnbri11eris spp. 
(tentatively identified as L. tenuis and L. 111inwa) included a num
ber of female . often bearing coelomic oocytc of l 50-250 µm. 

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

Ninoe 11igripes Verrill, 1873 

DESCRIPTION : Motile, burrowing form: body elongate, slen
der. Length to lOO mm. ~\ idth to 4 mm. segments to 150 (Pettibone 
1963) . 

DISTRIBUTION : Gulfof St. Lawrence ro Florida. Gulf of Mex
ico. Chile. off northwest Spain, Antarctic (Pettibone 1963: Gar
diner 1975). 

HABITAT: lntert1Jal to 1,170 m. Found at low water in mud . 
Collected on bottoms of soft or sticky muJ. sandy mud. silt) clay 
and fine sanJ. mud mixed with gravel. shells. and worm and 
amphipod tubes. Ni11oe 11igripes forms tubes of mucus mixed\\ ith 
mud and sand (Pettibone 1963). In Kinner· (1978) tud) from 
Cape Cod to Cape Hatteras. N. nigripes ,, as one of the dominant 
species on the mid-outer helf in ilt-cla). occurring -+3.8 % of the 
time at station;. with > l0 '7c sil t-clay. In the Ne'-" York Bight ape.x. 
N. 11igripes occu 1Ted in high concentrations in a variet) of sediment 
types and organic levels (Fig. 47: Table I) . 

FEED! G ECOLOGY: The LumbrineriJae are genemll~ con
sidered 10 be carn11 orou~ burrowers (Da~ l 967) HnweYer. anJe~ 
( 1960) fo unJ ,\'_ 111gripes to be a select 1, c deposit h::eJer. feeding on 
the . UJface of the mud . 

"'Ann f'rnme. llrthca,t Fi,henc~ Center .ind) Hool wb.>r.11of). :--a11on.il 
1anne F!Shcnc, Sen 1cc. OAA. H,ghlarn.h , 'J 07~.1~. Pl!"' commun Jul) 1978 
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Figure 47 .-0istribulion a nd ab undance of \iuoe 11i,:rip,•1 in the '''" \ml.. 
Bight ape,. 

REPRODUCTIO A 1D GROWTH: Mab Hibl \\Jlh \11111 

.perm masses and females ,, 1th large orange ) oil,.:'., ·gg, 
( == 160-190 11111 m diameter) have been found in th.: Cap<' Cl1d H.r) 

(Ma sachusetts) region in June. Jul). anJ August. along ,11th 
numerous ve'> small specimens. Among !he sp.:c1111ens LLllkctc Im 

las achusetls Ba1. fertilized eggs were pr.:sent among pJr,1pnd1,1 
in the branchial region. The yoll-.y eggs 11cre bc·mg .::xtrud.:d l1u111 

large pores bel1rn the parapndia (Pe1t1bnne 1%1). 

Drilonereis fonga Web 'ter, 1879 

DE CRIPTIO · Bod) threaJlike, length to 7 lO 111111 \\!Ut'l tn 
.5 mm. segment~ to 1,000 (Pettibon.: 196~1 

DISTRIBUTLO"-!: J\.lassaLhusctt, to G.:11rg1a. \\.: t lnd1e 
Washington. southern California ( Pettibone I Y6 ~. G.irdin.:r I 97'i 

HABITAT. Collected on bottom. of fine ani.l ~,It) Lia. nr mud 
\11th ,, orm tubes or fine grn, cl from the 1111c111dal to depth I f 
2.-+50 m tP.:t1ibL1ne 1963: GarJmer 19~5). ln Kinner' ()9~, 'UU) 

fmm Cape Cod to Cape Hat1cr.i . Dn/rmNa lm1r.:a 11.i J d :111 

nant spe<'Jcs nn the inner hcl I in anJ anJ on the nud ou11.:r h II n 
silt-cl a) In the '.:\.\ Yori-. Bight .ip,: • D. lonr.:a urred in .ill J1 
ment t)pe . pnmanl) 111 line and . bemg ab mt from nl th 
h1ghe I MganiL areas t Fig .i, . l.thle I) 

FEEDI 'G I-- OL G'i \lembe~ t f 1h1 
Jae) an:- bumJ\\c~ and arc ,;rn~r.ill) on 1dcred t l !'IC p d 
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carnivorous (Pettibone I 963. Da~ l 96 7: Go ner J 97 J l Ho\\ e,er. 
Sanders et al. ( L962J considered D. /onga to be a sediment ingestor 
after finding sand. diatoms. and algae m be the main contents of llS 

gut. It may be chat D. longa nhibits both t) pes of feeding bd1a, mr. 
each under different environmental condition~ 

REPRODUCTION AND GROWTH : No information was found 
on the reproduction and growth of this specie . However. plank
tonic larvae of this family (Arabell idae) were not found by Fewke~ 
(1883). Thorson (1946), or Rasmus en (1956). and broodmg has 
been recorded for another Arabellidae. Notocirrus spi11iferus, (Pet
tibone I 957) . These facts tend to support the idea that the Arabelh
dae exhibit nonpelagic development. 

Order Magelonida 

Magelona cf riojai Jones, 1963 

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

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

HABITAT: Jones ( 1968) has observed that Magelona p. lives in 
a well-sorted , high energy, sand environment. In the New York 
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t igurc 49.-Di,1ribut1ttn and ,tbundancc uf \lai:dnna cf na,a, ,n lhe '•" )orl,; 

Bi~hl ap ·,. 

Bight ape~. ,\11,1gcln11a cf nojm ,, a, founJ in lo,, numbers 111 fine m 
rneJiurn sand). ltrn organic a~a-. ( <3'I ). and ,,as resmcted to 

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

FEEDING ECOLOGY Jumars anJ Fauchald r J977J dassif) the 
lagelo111dae as surface deposit feeders: Da) ( I 967) and Jones 

( 1968) bel 1c, ed them to be burro,, ers, u,111g the spade like head and 
large di tensiblc proboscis to forLe then\\ a) through the ,ubstrate. 
The) fei.:d on micro -copic debris, diatom~. organic parnclc . and 
small plant and animals. While feeding. Magelo11a p. utilizes the 
papillae of its paired prostomial tentacles Fo d material adheres to 

distal papillae and is tran ferred to more proximal papillae ,, hen a 
loop I formed b) the tentacle : by repetltlon of th,~ acti, ny. food 
material I passed stepwise toward the mouth (Da) 1967: Jone · 
1968). 

REPRODUCTIO AND GROWTH: pecimen of /11. rosea (a 
clo·ely related spc ies) collected from Cape Cod, Ma .. by l\loore 
( l 900) 11 during the latter pan of August contained nearly ripe egg 
in the middle segments of the body. Bhaud ( 1972) reported larvae 
of Magelona sp. present in the plankton of the Danish Ore~und 
from January through May. 

I I Moore, J. 1900. The polychae1ous annelid, ol the Wood, Hole region . Unpubl. 
manuscr. , 1032 p. U.S. Nall. Mus .• Wash ., D.C 



Order Cirratulida 

Tha,yx acutus Webster and Benedict, 1887 

DESCRIPTIO : Sluggish worms: thread like b dies. Maximum 
size 15 mm by 2 111111: has a shallow. mucous-lined bu1Tow (Webster 
and Benedict I 887). 

DISTRIBUTION : Maine to Virginia. 

HABITAT: Thar_, ·x acwus was abundant in samples collected on 
the New York-New Jerse1 outer conti nental helfby Pearce. Carac
ciolo. Hal ey, and Roger (l977a). It wa al o the mo t abu ndant 
polychaete collected in the Ne\\ York Bight apex sample , occur
ring throughout the apex in a ll sediment types. Although it was 
most common in lo\\ organic areas. it was present in concentrations 
as high as 3,300/1112 in high organic sediments (Fig. 50: Table I) . 

FEEDING ECOLOGY: The cirratulids, in ge neral, are surface 
deposit feeders, gatheri ng food particles from the sea bottom by 
mean of numerous grooved tentacular filament (Dale 1963; Day 
I 967). However, in ome of our Baltimore Canyon Trough samples 
(Rado h et al. footnote 8), specimens of T. acul!I were observed to 
have con urned the polychaetes Lwnbrineris renuis and Drilonereis 
magna (Frame footnote IO). 

REPRODUCTION AND GROWTH : No information is avail
able for T. acutus, however, Gibbs (1971) studied Tharyx marioni, 
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Figure 50.-Di,tr ibution and abu ndance or Tharyx arn/11s in the New York 
Bight ape,. 
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a c losely related spec ies, at Plymouth, England. He found that T. 
111ario11i i capable of spawni ng over cveral years, with females 
breed ing for the first time in the second year of life . The main 
pawning season extends from late October to early November 

when water temperature are between I 0 ° and 12 °C. A descnbed 
by Dales (1951 ), Tharyx spp. larvae are bottom-living, non pelagic . 
and lecithotrophic. Population den ities are at their highest level 
ju t after spawning has taken place; in Plymouth , the hlghest densi
ties recorded were approx imately 100 ,000/ 1112• At that time , juve
nil es of the previou year' brood composed about two-thirds of the 
population and were easi ly di tinguished from the larger adult 
worms . During spri ng and ummcr, population leve!s gradually 
declined so that during the breeding season a mean density of only 
33,000/m2 wa recorded, of which about 40% were breeding 
adult . 

In the New York Bight apex, we observed T. acwus to be 1.6 
time more abundant during winter months, which would indicate 
that thi pecies may also breed here during fall or winter months. 

Tharyx ammlosus Hartman, 1955 

DESCRIPTION: Slow-moving , threadlike worm. s lig htly 
mailer than T. acwus. 

DISTRIBUTION : New England to tropica l South America; 
South Afnca (Day 1973). 
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Figure 51.-Di,tribution and abundance of Tharyx a1111ulo.111s in the '\e" \orJ.. 
Bight ape,. 



HABITAT: Collected tn depths or 80 4,540 m (Day 1971) In the 
New York Bight apex, we found a few spcc1111.;ns ol 17wry\ 11111111/0 

s11s in depths as shallow as 32 rn , although 1hc majnnty wen.: found 
UL greater depths 77wn,'t 0111111/osus was found 111 all scJ1111<:n1 
t) pes . with largest numbers occumng 111 fine sanJ Very high num 
bers were often found 111 sediment\ of high organ1L cnnt<:nl but none 
were found at the station with the h1gh.:st content n1 organ1<. rnallcr 
(13.9%). 17,ar\'x a111111fos11s was also present 111 l.irge numhi.:rs 111 
medium and low orgamc areas ( Fig 51: 11tble I) . 

FEED! G ECOLOGY: T. w11111/o.,11,. as nth<:r cirrntuhJs . "a 
su1face deposit feeJ.:r (sec 77wry\ arntus for dctails) H,mc,l·r. 111 

a New Jersey outer contmcntal shell' sample a specimen ut l 
a111111/usus was found to ha,e eaten another f)()lychaete of the genus 
L11111hri11eris (Frame footnote 10) 

REPPODl'CTIO. A D GROWTH ln ,, 11111:r. there 1\cr~ J. ~ 
times more T ar11111/m11.1 111 the Bigh1 than in summc1. p,i,"hl inch 
eating a fall or ,,inter ,pa" ning p<:nnd (st·<: r u,·11111,) 

Caullen·ella killariemi.,· (Southern, 1914) 

DESCRIPTION D1scr<:t<:I) 111nt1k. h1,J1 thr<:adlil...:. , 12 111111 

long (Da) 1973). 

DISTRIBLTION Ircland(Da) 1973) . ·rn Y11rl..B11!ht1Pc.trlC , 
Rogers. CaracC10l0. and Hals<:) J lJ77 l. 
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IIABIIJ\l'. Ri.:ror1.:dlro111d<:pth,ol lO 20111(Dc1) I<Jni In the 
N.:v. York Bight api.:K, Cr.mllcrtellu J.il/11nu11is v.a~ pn.;,cnt 1n 
lkpth, up to .1J 111 111 sed1111cnh rnng1ng Imm Loar,<: Lo !inc ,and. It 
v.as rar<:ly rrcsent 111 s.:d11n.:111s t·11nta1n111g > ,'1, organ1l matcri.JI 
(Fig . 52: 'lahk I l 

Ft:EDI. GI COi f>GY· < J..,/fanl'l1.1i1, l1keothcri.:11Tatulids, 1,a 
,urfa,c d<:pm1l i.:l·d.:r l":c llwn I unt1111J 

RFPRODUC'I 10 A, IJ <iR<J~ r H G1hh!, 1 IIJ71 ! rc~irlcd 
Caufft'n, Ila , ·a1I11I 110111 to he cap.1hlc of ,p,1v. 11111 • o,er ~ever.ii 
)Cars lie reported th:1l the d1a11ll:ll:1 of mature ll(K)te, 111 Plym-
11u1h, l:ngl.iml ,,.1 110 1011 ,ind the main ,p.1v.n1ng !>Ca,on wa 
fmm ugu,t Lo (k111hcr. ( t111fl, ndfa, 11p111 1·1m 11 rc.1d1cd a m.ix1-
111um dl·n,1t) of 22,000 111 111 c,Hl) umm.:r. 1·.:m.tle, pn,duce<l 
1,orn, 5 ll()() lllll) IC\ 

In c11ntr.1,1 11, most \j1Cc1c, found 1n the cv. Yori Bight apcll. 

v. hi1.h ,,en:.· present 111 grc,1tcr number-. during umrncr month,, 
J..1llan,·1111.1 \\ •" 2 > 11rncs lll!lfl.: ,1hu11dant tn v. irncr ihCJn in ummi.:r 
1111crm, 11! more 1t1dl\ 1Ju.1l .ii th.,; .trm: 1a11uns fhr, 111d1c.,1c, th..11 
C J..iffuriu1,11 prnh.ihly hre <ls here d11nng foll or "111tcr month 
(Sl'I.' / t/(11/1/1) 

Co\\11ra lnt1,:r,cirrnla "'-'h,lt:r and fkncdkl. I 8X7 

DI:..S RI Pl JO.' Sn1.1ll , threadlike , mu11le, hurro" tn!! form: 
krl!!th about fi mm. 50 70 '" mem \ 111clc, ,cry Ion!,! mcdmn 
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Figure 53.-Di;tribution and abundance of Cossura /011gocirra1a in lhe " e" 
Yor k Bighl a pe,. 



dorsa l 1cntack or gi ll originates on ~etigcr lour (Wcb,ter and Bcm:
dic1 I 7: Lwb1er 1963: Day 1967). 

DISTRIB TIO : Li tcd hy Gasner ( 197 1 l a~ a boreal ~pecic,. 
found between ape Cod and the Bay of Fundy. Al collected in 
the New York Bight and reported from Denmark, the onh Atlan
tic , Greenland , the coast of hile. and the Sea of Japan (Webster 
and Benedict 1887: Curti 1977 ; Pearce, Roger~. araccioln. and 
Halsey 1977) . 

HABITAT: Inhabitant of mud and sandy mud in depth~ of 11 -:22 
m (Web ter and Benedict l 887; Day 1967 ; Go ner 197 1). Fauchald 
(l 977) says cos urids are common in and and e pecially in deep 
lope abys al muds. 
ln the New York Bight apex , Cossura /011gocirra1a was co llected 

in depth ranging from about 23 to 46 m. It was characteristic of the 
highe t organic fine andy and ilty ediment (Fig. 53; Table I) . 
Summer and winter distribution were almost identical. 

FEEDING ECOLOGY: Cos urid appear to be burrowing 
deposit feeder , usi ng the ever·ible, soft, unarmed pharynx in feed
ing. The dorsal tentacle also appear to be sensory and, addition
ally, may be re piratory in function ince it i well equipped with 
blood ve sels (Day 1967: Fauchald I 977) . 

REPRODUCTION AND GROWTH : Cunis (1977) collected C. 
longocirrata in Greenl and , however, no gamete were seen and the 
reproductive biology of the species remai n unknown . 

Order Terebellida 

Ampharete arctica Malmgren, 1866 

DESCRIPTION: Tubicolou worms, inhabitating a membr~11ou~ 
tube covered with mud. and grains, or foreign matter (Day I 967: 
Gosner 1971). In ou r coll ections, I ngth averaged 15- 18 mm. 

DISTRIBUTION : Cosmopolitan (Hartman 1969). 

HABITAT: In the New York Bight apex, Amplwrere arc1ica wa 

co llected in depths from 10 .9 to 45 .6 m. It wa usuall1 as ociated 
with fine to medium sandy sediments with low t medium organic 
content, although it did occur in low densitie ( I Olm~) in high 
organic areas (Fig. 54; Table l). 

FEEDING ECOLOGY: The Ampharetidae are sessi le deposit 
feeders which gather food particles from the surface of sand or mud 
by mean ofbuccal tentacles which can be e-.;truded from the mouth 
(Day 1967: Jumar., and Fauchald 1977). 

Yablonskaya ( 1976) ha found that the food of Ampharetidae 
from the zm and Ca-ptan Sea (U. .. R.) cons1 b of flocculem 
organic-miner.ii particles with .ome remains of diatom . blue
green and green algae. 1ost ·mall amph::iretids either collected pa1~ 
ticle~ or plant detritus from the ·ediment surface or filtered them 
from the \I atcr layer 1mrned1atel:;. abo\ e the sediment 

REPROD CTIO. A. D GRO\\'TH. Little 111format1nn \\a 
a1ailable on the r'prl1duc11 n and gro\\th ,1f .--1. urc11rn. h1\\e1er. 
Thors,1n t 19461 .rated that it. 111de d1. tnbution in Arctic sea, md1-
cated nonpelagic de, elopmcnt because pelagic de, elopm~nt 1, up
prc~.ed in nearl~ all rctic pe ·ie . 
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Figure 54.-Di,lribulion and abundanc(• nf \mphar..1, arctIca in 1h, , " \,,, !
Bight apn. 

Hutch mg~ ( 1973) tud1cd repmducti1 e pattern, nf ,1 rd:llcJ ,,ic 
cie~. Mc//i11a crisl<Jlcl. Thl orthurnberlaml (England) pnpulJt111n 
of M. cn11ara breed~ annual I) n, er a perioJ nl about 2 \\ ~ t tl1c end 
of Deccmher and begmntng of Janu,ir). B..:ntlm I.in.,. ,ire p , 
duced \1 h1ch metamorpho,c into JU\ ernles "1th111 2 to ~ 11 ~ I 

~pa1\ ning. iHclli11a crisww is potential!) l.,1p.1ble ul h~ c<lmi; h1r 

the fir.,t time when 2 yr old. The 111<1.Jont) ,1t 11 ,nm ,u n 1 

ing and M. cri.11a1<1 prohabl1 brecJs ,1nnuall) l11r , , n: I } 
this p pulat1on. not all poten11al bn::i.:di.:f\ pa11n ,11111c rt rt th 11 

gametes and rclea e :mother bati.:h ,11 gamete 1111,1 the l. I m I h 
orthumberlanJ populaunn nf.U. cnHa1,I 1 n ,r th1.: 1uth mmo t 

limitofthe,pcc1esdi,tribut10n,11h1~·hmdK,lle 1h,11 n 1mn111 nt I 
conditions for this population arl· not 11p11mum Th poputit n 
appear\ to ma1nta1n 1t~el f b) prixlu,:rng fr w •r ) tc .ind nl 
part of the p11pulJt1nn ,pa,, n1ng 

sabellideI oculata (Web ter. l880) 

DE CRIPTI · e ,1le 1,,1rm , Jw cllin • 111 mcmh an 
In our collect111n kn!'th realhcd 20 mm 

DI TRIB 110:---: Cape 

HABIT T Depth of: 
Btght apex 11e found ➔ ah 
m It11a pre entm II ed 
in fine • n I .ibun 
reach1n,. 111 bunda 

H 
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figure 55.-Distribution and abundance of .4 rnbe/lidn ornlntll in lht '"" \orl
Bight ape,. 

highest concentration of A. ornlara occurred at J high nrgani, con
tent station ( Fig. 55; Table I). 

FEEDING ECOLOGY: A nrn/ara. lil-..e ocher Ampharctidae. i, 
a surface deposit feeJcr (see A . arcrica). 

REPRODUCTION AND GROWTH. No specific 111rorrnauon i~ 
availab le for A. nculcua (see Ampharere arcrica). 

ADDITIONAL INFORMATION: It has been observed that A. 
oculata and several othe r tube dwelling polychaetcs produce the 
enzyme protease externall1. It is hypothesized b1 Zottol i and Carri
ker ( 1974) that this enzyme helps 1-..eep the internal surface of their 
tubes free of attaching organisms. 

In recolonization studies during summer 1977. follo\\ing the 
1976 anoxic event in the New York Bight. ''blooms" or A. oculara 
were ob erved in formerly oxygen depleted areas (Steimle and 
Radosh 1979) . Although A. oculma i not genera lly regarded as an 
opportunist. we found it in highest concentration at a high orga nic 
station in the present study and we also found it in large numbers in 
an earlierunpubli shed study at an ocean sewer outfa ll off Deal. N .J. 
Fauvel (1958) remarked that the unusual pectinate gill s found in 
thi fami ly (Ampharetidae) are adaptations for surviving in poorly 
oxygenated water. 
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Order Flahclli~erida 

P/iem a affl11is (Leidy, 1855) 

DESCRIPTION: A IJrgc. rather ,cdcntary spcc1c~ charac tcr
i,cd. 1n part . by the pm,c,,1<,n of 111ucu,-,ccrc11ng papillae to 

which sanJ or mud partH:ks adhne. Length, in our colkwons 
reached 75 mm . 

DISTRIB TION. Maine to Chesapcal..c Bay !Kinner and 
Maurer !978). 

HABITAl Pherurn uffe111.1 has hccn collcrtcd in moderately high 
number, rrorn the Ne~ York- e\\ Jcl'\c} outer continental shel I 
1Pear1:c. Car,!l'L'tolo. H.il,q. aml Roger, 1977aJ In a ,tu<l) nl the 
Nc\1 York Bight ape.x. Pc.irce t llJ72J founJ P affi1111 w he more 
,1bundant aruunJ ,ludgc dcp,htL, than m natural communtics In the 
prc~cnt in1c,11gati11n oftbe apex. P. affi11i.1 11a tound mall ,eJ1-
ment l) pes but "'a' again dearly mn,t :.ihundant 111 high nrgamc fine 
,and and ,ilt) ,1cJ1ments, nLcurring 111 numha, "' high a 800 /m 
(Fig '56: Tahk I l 

rEf.DING I CO LOGY fhc f l.ihell1gcnd.1c .irc Ui'UCctl) m,llile 
depn"t lceder,. u,1ng their l,irgL tnll) p.ilp, t,1 collect food part1 
des lnim the ,ed1111ent suriacc (Jurnar, ant.l f·auchalu 1977) . 

REPRODUCTIO A.ND GROWTH· , n ,pec1fic informauon 
\\ J~ a\ ail able in the lncraturc f11r this ,pccie~. However. Fallon 
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(footn tc 5) found the peak reproducti ve period for P. affi11i.1 in the 
New York Bight to be during spring and fall. with some recruitment 
almost all year. In our ~Ludy of the apex, there were approximate!) 
1.5 times more P. affiniJ in the Bight during l>Ummer month than 
during the wi nter in terms of higher densities at the ame stations. 

Phylum Arthropoda 

Class Crustacea 

Order I opoda 

Edotea triloba ( ay, 1818) 

DESCRIPTION: The genu~ and species Edo1ea 1riloba ha, been 
rev ised to include the spec ies mo111osa (Stimpson) and acu,a 
(Richardson). It is a small , dorso-ventrally rlaltcned, O\'a l-shaped, 
muddy-colored isopod crustacean, which grow~ to about 10 mm 111 
length (Miner 1950; G. Schultz 1969). 

DISTRIBUTION : Miner ( l 950) reported that this species i dis
tributed rrom Nova Scotia to New Jersey. 

HABITAT: Smith ( 1964) reported that £. 1ri!oba 1s found on 
muddy shore ', u uall y with dirt adhering to the carapace. Miner 
( l 950) reported it from mud and fine sand from the surface to 46 rn. 
In the New York Bight apex, £ . triloba was widely di tributed in 
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Fii:urc 57.-Ui,trihulion and ahundanrf of Ed111n1 tri/11/>a in lhc e" , orl
Bii:ht ope,. 
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1kpths rnng111g lrom ah<>ut ll to ti m It c lUm I 111 all dim nt 
t) pcs but \I J, mmt 1..omn1<rn 111 lm1 urg<1nK fin t1> Ill d1u111 .10d 
(Fig. 57. Tahlc ll 

FEED I , ECO LO Y. Pcur-1.: ct .1I I 19-t:!) wn Hkn:d I IT 

!oha J sca11..ngcr. Sanders ( 1456) cL1 1l1<:d ii J I d1.: 11\c Jcp sit 
feeder . .u1J \ !ya ( 1977> cal lcJ il an cpistr.11.1I kc'd1.•r 

G .• chulu < 1969) rcrnrtcd I 111Jmg / rn!11h,1 .1, .i pre\ It 111111 th 
stnmachs ol cnJ. 

REPRODl! ~no A D GRO\\ fH Sc\c 111 isnp,1d .ire p.l 
rate . Egg~ are brooded b) the female 111 1h1..• rn.irsur1urn \ Ill 

curnaccans anti tanmdaccans. the ha11.h1ng ,t.il!C 1, ,1 po,l!Jn .1 
(manca ~tagc), ha\ ing the last pair of kgs m1.·nmplctd) dc,dopcd 
The young u,uall) Jn mH rcrm11n \\ ith thl' lcm.ik ,lltt:r 1hc, lca\C 

the rnarsup1um ( Barnes 1974) 

Order Amphipoda 

Ampelisca yerri!li l\lilb, 1967 

D SCRIPTIO small a111rh1pod , ll1Jks grov. lll l() .:; llllll ill 
length, femJlcs lo 13 .5 mm. Bod) compressed. smnuth, 111u p.111 
or eyes. Ampeh.vca ,·ern!li is a dom1ctl1ar) form" hKh con trn1.h .1 
sha ll ov., thm-wallcd lube in sand . The tubes arc open onh ,11 th~ 
upper end, the mncr walls ,nl1d1fied h:,, glandula1 ,cact1,>11 lnim 
the peraeopods (Bow,field 1973) . 
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DISTRIBUTION : Southern side of Cape Cod to North Carolina 
(Bousfield 1973) ; GulfofFlorida from Tampa north (Bousfield) Y 

HABITAT: Kinner et al. (1974) reported thi pecies 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 verrilli was the sec
ond most abundant amphipod collected in the New York Bight 
apex, most commonly found in fine sands with some occuning in 
medium sands off Long Island and New Jer ey. Thi pecies was 
present only in low organic areas in depths to 24 m (Fig. 58: Table 
l) . 

FEEDING ECOLOGY: Ampelisca spp. lie upside down in their 
tubes. projecting their etose antennae as filtering organs (Barnard 
I 969). Ampelisca 1·errilli ha been classified as a uspension 
feeder-surface detritivore (Bou field) . 11 

REPRODUCTION AND GROWTH: Bousfield ( 1973) :,tated 
that A . verril!i has an annual life cyc le 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 life cycle of this 
species. 

ln this family (A mpelisc1dae). the mature male form emerge 111 

abrupt metamorphosis from a femalelike penultimate stage (Bou -
field 1973). 

U11ciola irrorata Say, 1818 

DESCRIPTION: Smooth. slender, slightly depressed bod1 \.\ith 
red spots or blotches when alive. Females grow to 10 mm, males to 
13 mm. Unciola irrorata usually inhabits tubes constructed by 
other amph1pods or polychaetes, but can build a tube of its own if 
no others are available (Bousfield l 973). Smith ( I 950) reported 
that these amphipods have been observed swimming or roaming 
across the bottom. leaving their tubes for considerable lengths of 
time. 

DJSTRIB UTION: Gulf of St. Lawrence to Cape Hatteras (Bous
field 1973): off South Carolina (Shoemaker 1945); al o, Green
land. Norway (Holme 1905) . 

HAB[TAT: Pratt (l 973) and Maurer et al. ( 1976) included U. 
1 rrorma as a member of the silty sand fauna of the Middle Atlantic 
continental helf and e tuaries. Bou field (1973) reported it to be 
found in coarse to medium sands from the lower intertidal to over 
55 111 m Ne\.\ England waters. Shoemaker (1945) recorded the spe
cies in depths to 283 111. Holmes (1905) recorded it to over 914 111 

and Schmitz (1959)'" reported U. irrorara from muddy bottoms in 
North Carolina to depths of J ,500 m. Pearce ( 1972) found U. 
irrorara to be the only amphipod collected in the sewage sludge dis
posal area of the New York Bight apex. Michael (1973) called U. 
irroratu a cold water species which tolerates a wide range of sedi
ment types. but prefers sand. The present collections in the Bight 

Jcf'dward Bousficld. pers . commun , utcd by Fox and Bynum ( 1975) . 
11Edward Bousfield , pcrs. commun • cited by Biernbaum ( 1979) . 
14.Schmitz, E. 1959. A key to the marine Amph1poda of the Beaufort. North Caro

lina area Unpubl. manuscr., 6 p. Duke Marine Laboratory, Bea ufort, N.C. 
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Figure 59.-Di tribution and abundance of l'nciola irrorata in the 1'e1• York 
Bight ape>.. 

apex show U. irrorata to occur mall grades of sand. particularly in 
fine and and in lov. organic area . Unciola irrorata was wide
spread in the apex, the third most abundant amphipod collected. 
occuning in depths to 33 m (Fig. 59: Table I) . 

FEEDING ECOLOGY: Smith ( I 950J reported U. irrorma to be 
a scavenger and detritus feeder, while Sanders (1956) cla sified it a 
a selective deposit feeder, which may feed on detritu or be herbivo
rous. Enequi ·t ( 1949) reported members of this famil) to be pri
marily filter feeder . emerging from their tube and feeding on 
detritus whenever concentrations of uspended material are low. 

Unciola irrorara is a principal forage pecies for haddock col
lected off Cape Cod and George Bank (Wigley 1956: Wigley and 
Theroux 1965). 

REPRODUCTION AND GROWTH: Bousfield ( 1973) reported 
an annual life cycle off New England. with ovigerous female 
present from March to July: one brood per female. Smith (1950) 
stated that U. irrorara breeds JO- I I mo of the year in Block I land 
Sound. with mid-sl11nrnerthe minimal spa\.\ ning eason. 

Pseudunciola obliquua (Shoemaker, 1949) 

DESCRJPTION: Body smooth. slender. lacki ng eyes; length to 6 
mm (Bousfie ld J 973). 

DISTRIBUTION: Bay of Fundy to New Jersey (Bousfield 
1973). 
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Figure 60.-Distribution and ab undance of Pseud1111cio/a obl iq1111a in the Ne" 
York Bight apH. 

HABITAT: Bousfield ( 1973) reported Pse11d1111ciola obliquua 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 eiw England. In the 
New York Bight apex, P. obliqww was collccteu at several stat ions 
(9 .6- 25 m in depth) to the east and west of the dump sites. It was 
most common in fine-medium sand , but also occurred in coarse 
sand areas. P5eudunciola obliquua was collected only in low 
organic sed iments (Fig. 60: Table 1) . 

FEEDI G ECOLOGY: Mouthparts of P. obliquua are adapted 
for feeding on algae or detritus (Bousfield 1973). 

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

REPROD CTJON AND GROWTH : Bousfield ( 1973) reported 
ov igerou~ fema les of this pecies off New England from Apri l to 
Augu.,r , with fo ur-six relatively large eggs per brood . The li fe 
cycle is annual. 

Protohaustorius deichma1111ae Boustield , 1965 

DESCRIPTIO N: A small, free-li ving, burrowing amph1pod. 
Females of the species grow to 6 mm, but males are slightly smal ler 
(4.5 mm) (Barnard 1969; Bousfield 1973). 

DlSTRlBUTION: Central Maine to Georgia (Bousfield 1973). 
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Figure 61. -Di~tribution a nd ab undance of ProtohaustorirH deichma1111ae in 
the New York Bight ape,, 

HABITAT: Bou fie ld (1973) reported that Pro10/w11s1oru1s 
deichmamwe prefers sha ll ow, warm water, protected bays and estu
aries, depths up to about 20 m, anu fine silty sand. This species was 
also cons1Llereu characteristic of fine sand bottoms off the 
Delmarva Peninsula (Mau rer et al. 1976). Sameoto ( 1969) reporteu 
a maximum lethal temperature of 36°C and migration of the spe
cies into deeper wate r as temperature decreases. Prorohausrorius 
deicl1111cm11ae is tolerant of low ( I 0%0 ) salini ty and loiw Llissolvcd 
oxygen levels. In the New York Bight apex, we found P. deichman
nae on ly tn fine to medium grain. low organic sands tn depths not 
exceeding 25 m (Fig. 61; Table I) . It was the most abundant amph1-
pod coll ected 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 partic les onto mouthpart setae anu 
then toward the mouth (Bousfield 1973). Sameoto ( 1969) reported 
this species to feed on diatom . unidentified green/brown material, 
ciliates, and smaller crustaceans. According to Croker ( 1967), it 
would not feed on carrion. 

REPRODUCTION A D GROWTH: P. deiclzmannae has an 
annual life cycle with ovigerous females founu May to Augu,t in 
New England waters. There may be more than one brood per year, 
with broou size ranging from about 2 to I I eggs. Copulation may 
take place tn the substratum, mechanism as yet unknown (Sameoto 
1969; Bousficld 1973) . 



Protohau torius wigleyi Bou field, 1965 

DESCRIPTIO : This pecies i very similar to Prorohausrorius 
deichmannae. but i lightly larger. males reaching a length of 6.5 
mm. female . 7 5 mm (Bou field 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 as emblage of Dela
ware Bay, closely associated with the bivalve Tellina agilis and the 
amphipod Rhepoxynius epistomus; P. wigleyi was the most abun
dant amph.ipod in clean medium grain sands off the Delaware coast 
(Maurer, Leathern, 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 depth up to 21 m. It occurred only 
in low organic sands, primarily of medium to fine grain size (Fig. 
62; Table I) . 

FEEDING ECOLOGY: See Protohaustorius deichmannae. 

REPRODU TJON AND GROWTH : P. H'igleyi has an annual 
lift! cycle in ew England waters. with ovigerou females present 
from April to Augu t (Bousfield 1973). 
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Leptoclzeirus pinguis (Stimpson, 1853) 

DESCRIPTION: A relatively large gammarid amphipod with a 
long (up to 17 mm), slender body. Lep1ocheiru pinguis is an epi
faunal organism , which construct mucu and ediment tubes with 
one end open at the surface (Bousfield 1973). 

DISTRIBUTION: American Atlantic coast from Labrador outh 
co 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 and, andy mud. or mud bottom, 
especially in channels of estuaries. Michael ( 1973) reported this 
species to prefer cold water and intermediate, poorly sorted sedi
ment . In the New York Bight apex, L. pinguis was found at five 
closely paced stations south of the dump site. Sediments there are 
predominantly high organic silt-fine sand, with depths ranging 
from about 28 to 46 m (Fig. 63; Table 1 ). 

FEEDING ECOLOGY: This filter feeding species use filter 
setae of the anterior peraeopod from which food is transferred by 
maxilliped palps to the mouth (Sanders 1956; Bousfield J 973). 

Leptocheirus pinguis 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 ' pecies for demer
sal fin fish in Block Island Sound . 
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Figure 63.-Distribution and abundanc~ of Leptocheirus pinguis in the C\\ 
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Tyler ( 1973) rcporteJ the species to have an average calo,ic value 
of2. l-l7 g cal/g dr, weight, which is relatively low (2-50%) com
pareJ Vv ith ,·alues for other crustaceans. 

REPRODUCTION AND GROWTH : Ov1gerous females are 
present April to June in New England (Bousfield 1973) . However, 
Smith ( I 950) believed pawning can occur throughout the year, 
with each female pawning more than once a year. The number of 
eggs per brood varies from a few to 70 (x = 20). Bousficld ( 1973) 
stated that the life span of L. pinguis is probably 2 yr. 

Rhepoxynius epistomus (Shoemaker, 1938) 

[Trichophoxus epistomus (Shoemaker, 1938)) 

DESCRIPTIO : 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 male slightly smaller 
(Barnard 1969; Bousfield 1973). 

DISTRIBUTION : American Atlantic between sou thern Maine 
and Georgia (Watling and Maurer 1972 : Bousfield 1973): also 
reported from Cuban waters (Ort iz 1978). 

HABITAT: Kinner et al. ( 1974) reported Rhepoxynius epis,011111s 
to be dominant in sand) areas of Delaware Bay. closcl, associated 
with Tellina agilis and Pro10/zaus1orius 11·igleyi. Bou field (1973) 
reported that it is found in medium-fi ne unstable sands off New 
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England. from immediately subtidal areas to depths ol > 50 rn; 
males occas,onall) occur in the planl..ton Watling anJ Maurer 
( 1972) stateJ that this pec1es is curyhalinc JO medium to fine sanJs 
(5-15 % ,It-clay). Feeley ( l 967) suggested a preference for coarse 
sanJ. In the apex of the e\\ YorJ... Bight, R. cpis1011111.1 \\as charnc
teri ·tic of medium to fine sanJs. \\ 1th a le\\ occurnng 10 coarse 
sand. It was most common JO loVv organic areas JO depths up to ,o 
rn: a few occurred in medium organic areas anJ none \\ere founJ in 
high organic sediments (Fig. 64: Table I) . 

FEEDING ECOLOGY: BarnarJ ( 1969) believed this species to 
be omnivorous, while Biernbaum ( 1979, citing Bousfield footnote 
13) cla sified it a a burrowing dctriuvore . 

REPRODUCTION AND GROWTH: Bousfield ( 1973) rcpnrtcJ 
that R. epi.11011ws has an annual life cycle. with ov,gerous females 
present from May to September off New England. In this famil) 
(Phoxocephal,dac). the mature male form emerges in abrupt meta
morphosis from a femalelike penultimate stage. 

Order Mysidacea 

Neomysis a111erica11a (Smith, 1873) 

DESCRIPTIO : The opossum shrimp: small shnmp-like crusta
ceans up to 12 mm in length: eyes on stalJ...s (Gosner l 971 ). 

DISTRIBUTION : Wigley and Burns ( I 971) reported this spe
cies to occur from the Gulf of St. Lawrence to Chesapeake Bay. 
however, Gosner ( l 971) extended its range south to Cape Hatteras . 

HABITAT: Neomysis americana is the most common euryhalinc 
mysid shnmp mhabiting the estuaries and coastal waters of the 
northeastern Un ited States. Wigley and Burns ( l 971) regardeJ Jt as 
a sha ll oVv water species most commonly reported from the interti
dal zone to depths of 60 m: Gosner ( 1971) reported it JO depths up 
to 214 m Neomysis america,w is essentially a bottom dweller Jur
ing the day, hut undertakes regular vertical migrations to the surface 
during darkness (Herman 1963) . 

Jn the apex: of the New YorJ... Bight , this species Vvas collecteJ 
nearshorc 10 depths to about 24 m and was mo t abundant 10 1cm 
organic f111e sands (Fig. 65 ; Table J ). Because the Smith-Mdnt} re 
grab sampler 1s not a particularly good sampling device for th" 
highly motile species. our estimati.:s of its abundance anJ Jistnhu
tion are probabl) ver) poor. 

FEEDING ECOLOGY: The food of 111) siJs consists of small 
plankters or bottom forms as well as detritus filtered from currents 
et up b, the thoracic limbs , thus. m,s1ds might be considered tu be 

omnivorous (Smith 1950: Clutter 1967 ; Richards anJ Rile) 1%7. 
Gosner l 971 ). 

Stickney et al. ( I 975) found that the estuarine sc,aen,d. Crnfl\
cio11 regah.1. fed heavily on N. americww JO the southeastern 
UniteJ States. of a total of 120 fish e,ammed. /1, americww 
occurred 111 55% of their stomachs. Neomr.m w11erica11a, which, 
often J...no,\n to live in large s\\arms. also forms an important part 
of the diet of shad. nounder. and hadd1Kk (Wigle) 1956. Barnes 
1963) . 

REPRODUCTION A D GROWTH: The se,cs arc cparatc and 
there is c,ternal d1morph1sm 10 this spel ,cs Female ha, ca hrood 
pouch anJ de,·elopmcnt of young is Jircct, occurring "'nhm the 
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f oi;:ur, 65.-0i,trihution and abu ndanc• or ,\'e(llnysis america11a in the !\ie" 
\orJ.. BiJ!hl apex. 

hrl>OJ chamber (Barnes 1963: Goner 1971). Wigley aml Burn 
t 1971 J n.:pnrteJ that although pawning 111 coa 1al p pulations take 
place throughout the year. tt 1s much more intensive during the 
,, imncr m,inth T,, 0 di tinct size groups of spa,, ning female· per 
~cat a1e Jisccrn1ble. the large spring spawn n, (11-12 mm) that 
have o,,:f\, intl'fcd and smaller fall spawner, (6-8 mm). Egg pro
dud1on ab,1 , . .mes between the two groups, the overv. intenng 
r111up produung about 26 eggs/indi\ 1dual and the summer group 
,1hou1 t, eggs . I hc Ilic C)dc ts a year or less and varies per easonal 
popul,1t1on R1l11.trJs ,rnd Rile) { I 967) ha, e esumated a production 
l btl>lll,1 , r.111O ,1f 3.66 for this species 111 Long Island Sound . 

( >rd ·r Dt'rnpoda 

( rar,~1111 1cplt'rmpiuo1a ( 'a), I 18) 

I he u1111111nn sanJ shnmp. olor a h-gr::t) with 
sk I late. hlai.:k cir hnm n pol c r chrnmaco-

ph I llh !! ,t), 111111,11mg thl' Cl,lor )/ ,amJ. Length lO 

70 \\ ti li.1111' I l)fi ) 

In th \tlanl1 ll I u:ur lr,,m Ballin Ba). Can
,la Ital 011nurstrom \J a,k.11n altf11rn1ann 

Ill J IJ',ln \\ tll1.1111 11lh.'i) 

''" urs in gn:.1l nurnhl·rs 
an<l !lat,, 
,111J. b ll• 
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Figure 66.-Distribulion and abundance of Cra11goll septemspi11osa in the e" 
York Bight ape,. 

tom in deeper water offshore . It color imitate that of and o 
closely that it is camouflaged when resti ng motionles on the bot
tom or when partially buried in the and. Between tide , it use its 
pleopod to bury itself in the moi t sand to a con iderable depth 
(Miner 1950; Williams I 965). Crangon seprem pinosa can tolerate 
a sa lLnity range of 4- 32%0 and temperature extreme from 0 .0 ° to 
26.O°C (Price l 962) 

In the New York Bight apex, C. septemspinosa occurred in low 
abundance, 1O- 2O/m2, in depths from 9.6 to 29.8 m. It was col
lected in all grade of medium and low organic content sand, but 
wa most abundant in low organic fine-medium grain sand (Fig. 
66; Table l ). 

FEEDING ECOLOGY: Price (1962) considered thi pecie to 
be an omnivore in Delaware Bay. William (1965) reported that it 
con umes planktonic cru ta ea and cavenged material. Sanders et 
al. (1962) found that C. eptem pinosa ate detritu5, diatoms. small 
c rustacea (osttacods), mall mollusks (Gemma gemmn), nema
tode . and algae in Long I land Sound. Wilcox and Jeffrie (1974) 
i und the pec ie to prefer and grow be t on animal ti ues f 
marine origi n although it was also able 10 utilize r d of micr bial 
and terre.-, trial origins. 

n:a,er ( 197 3 l slated that pent epitol-c~ of the bloodworm. G/\ 
cera tlihra11chiato, arc con~umed by . septe111.1pI110.1a, wl111:h 111 

turn 1, eaten by thc slnpcd bass , f oronf .11uatili1 rw1go11 11•p 

1c111.1p111111u mw,t uul11c all ol 11s pow er, of com:calmcnt. for 11 1, 
acl11 cl) ,ought and cunsumed by near!) .ill ol the larger ll\hc, 
w h1ch ln:qucnt 11~ ,~all::I'\ . It Lonsttlutes ii pnn<.tpal lo id Im WCJ1' 

11'h. (\110.1cio11 rn;:ali.1: J..1ngl1sh fr1111e1rrh11 .1 .1m1111/1.1, blucfi~h. 



Po111aro111us salrarrix; flounde rs (Paralichrys denrarus and Pseudo
pleuronecres a111erica11us); striped bas , Marone saxarilis; and had
dock, Melanogram111us aeg/eftnus (Whiteley 1948; Miner 1950; 

Wigley 1956) . 

REPRODUCTION AND GROWTH: Price ( 1962), study ing the 
biology of C. sepremspinosa in Delaware Bay, made collections in 
a salinity range of 4.4 to 31.4%0 at temperatu re extremes of0.0° to 
26 .0°C. The major breeding season was judged to be March to 
October, but ovigerous females were found throughout the year in 
salinities of 17. 7-29.3%0 and temperatures of 0.0°-25 .0°C. He 
found females to mature in l yr. with egg production increas ing 
with increas ing size of the femal e. First egg bearers of the year 
were found to be large females, with smaller ovigerous females 
more numerous in Jul y. An average of 300 eggs/female was pro
duced in one annual brood. In Ma ine 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 ( I 9 12) reported that la rvae and young maintained a 
planktonic ex istence for a long pe1iod 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 mm/mo, with no observed seasonal variation in 
the rate . Richards and Ril ey (I 967) also reported growth rates of 
1.6 mm/mo in Long Island Sound. However, Wilcox and Jeffries 
( 1973) found that growth wa temperature dependent and varied 

between 0.4 and 1. 1 mm/wk off Rhode Island . 
Contrary to the appra isa l of other authors, Price ( 1962) judged 

that three year classes of fema le and two year classes of males 
occur in the shoal waters of Delaware Bay in pring . 

Ovigerous females have been fo und in North Carolina from 
December through May and August and late fall (Hay and Shore 
191 8). Indi vidua ls taken in winter are larger than those found in 
spring. Ju veniles have been found there from December to July, but 
from mid-summer to late fall , juveni les and adults disappear fw111 
North Carolina estuaries. 

Bigelow and Sears ( 1939) reported mu,'h the same pattern of 
occurrence in waters of the continenta l shelf from Cape Cod to 
Chesapeake Bay, with g reatest 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 JOO-fathom curve, C. sepremspinosa 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 I yr. 

In Long Island Sound. C. sepremspinosa had mean abundance 
of l 2/m2 in July 1972, 1/m" in April , and 8/m2 in September I 973 in 
g rab samples taken in mud bottom areas. The species had s imilar 
abundances in sands (X= 5/m1 in July 1972 and 16/m' in September 
1973), and was slightly more common in sandy silts ( 18/m' in July 
1972, 22/m' in September 1973) (Reid et a l. 1979) . In an Apri l 
through September I 971 survey in the western Sound, u ing an epi
benthic sled. both larvae and adults were most abundant in July and 
August (National Marine Fisheries Service 1972). 15 

Fish ( 1926) found the la rvae appearing from February to May 
and as late as December at Woods Ho le, Ma s. Needler (1941) 

15Na11onal Marine Fisheries Serv ice 1972 Da vids Island Phase I: A short-term 
ecolog ,cal survey of western Long Island Sound Middle Atlantic Coastal Fisheries 
Center In formal Rep . 7, 29 p. 
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recorded hatching times from late spring ro earl, summer (Jul)) 
around Prince Edward Island. Canada. She descnbed fi\e Ian al 
stages and a postlarval stage . All these stages \\ere obtained 1n Jul) 
from plankton tows made about a meter belo"' the surface Jlnng the 
shores of estuaries. Larvae were hatched 111 the laborator), but the 
series of stages was worl--ed out from planl--ton samples. 

These data indicate an ex tended breeding season 111 high lati
tudes. Variations in seasonal abundance in different localit1es north 
of Chesapeake Bay are possibly the result. 111 part, of vaned sam
pling methods in different year by different investigators . 

ADDITIONAL INFORMATION : In acute to x1C1t) b1oassays 

with CdC I ,·2 1hH,O at 20°C and 20%0 • Eisler ( 1971 ) found that the 
concentration, fatal to 50% of the organisms ofvariL)Us manne spe
c ies in 96 h, ranged between 0.32 and 55.0 mg/I Cd ' Crcmgon 
sepre111spi11osa, at 0.32 mg/ I, was most sensi tive of thl: species 
tested. 

In a study of acute toxicitie of insecticides on manne decapod 
c rustaceans, Eis ler ( 1969) again found C. sepre111spi11osa to be the 
most sensitive to 12 in ecticides tested . 

In studies of color discrimination among crnstaccan~. tt has been 
observed that the chromatophores of C. sepremspi11osa adapt to a 
background of yellow, orange, and red . chromatophore change~ 
being mediated through the eyes (Barnes 1963). 

Cancer irroratus (Say, 1817) 

DESCRIPTION: The rock crab. The carapace reaches a length 
of 65 mm (Wi lliams 1965) and a maximum reported width of I 60 
mm (Gosner 1971 ): it is yellowish in color, c losely dotted wnh dark 
purplish brown, becoming reddish brown after death . The antcrola
tcra l border is di,ided into nine teeth with margins granulate, not 
denticulate as in Cancer borealis. Crabs of the genu~ Cancer have 
been in existence ince the Eocene epoch; today, there are 19 Ii, 1ng 
species in the world (MacKay 1943) . 

DISTRIBUTION: Labrador to South Carolina (W11l1ams 1965): 
Jeffries ( 1966) lt sted the southernmost limit as Florida . 

HABITAT: Collected from the intertidal zone to depth of 57-+ m 
(Williams 1965). Cancer irrorarus prefers sand) or rocky sub
strates, but has also been found on mussel beds (Jeffries 1966; Scar
ratt and Lowe I 972: Winget et al. 1974; Krouse 1976, Reill) and 
Sai la 1978). In genera l, smaller individuals are found inshore and 
larger individuals inhabit offshore areas (Scarratt and Lowe 1972 , 
Haefner I 976; 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-IO0 mm) were generally more common 111 depth of 150-400 
m , however. the largest individuals ( > 100 mm) were most abun
dant at 20-60 m. 

The preferred temperature range of C. 1rrorw11s is reported to be 
6. 8°- 14 °C, however, they are known to inhabit areas of 3 "-20"C 
(Jeffries 1966). Salinitie ranging from 14 to 33%0 arc tolernblc 
(Winget et al. 1974; Haefner and Van Engel J 975). 

In cooler New England waters, larger individuals ma) emigrate 
into deeper, warmer offshore waters during v.111ter (Jeffries 1966. 
Krouse 1976) . 

In the New York Bight apex, small C. irmraws were collected in 
depths ranging from about 11.5 to 29.8 m. The} were found 111 all 
sediment t)-pes. but were most common 111 IO\\ crganic m.:Jium
fine gram and (Fig . 67; Table I). 



Figure 67.-Dislribulion and abundan~e uf Cancer irmratu, in th<'"'' \or!. 
Bight ape,. 

FEEDING ECOLOGY: This species i~ knO\\ n tn be a sea\ enger 
and carnivore MacKenzie ( 1977) reported that 1t preys up1in small 
clams. while Sc:matt and Lowe ( 1972) have observed that pn?) of 
rock crabs > 2S mm in size cons1s1ed pnnc1pall) ol pol) l'.haete~. 
mussels . .starfish, and sea urchins. 

Rock crab jU\ eniles and adults are preyed upon b) ~e\ cral spe
cie of fi h mcludmg cod. Gac/11 morhua: ltttle kates. Raju en1111-
cea. red hake. Urophycis chuss: stnped bass. M11ro11,· .1arntilix: 
tautog, Ta1110ga onitis: and haddock. Melw1ogn1111111us aegleji1111s 
(Field 1907: Bigelow and Schroeder 1953. Wigley 1956. Wigley 
and Theroux 1965; Reilly 1975: Reilly and Satla 1978) 

Ennis (I 973) reported -that in Bonansrn Ba 1, Newfoundland. C. 
irroratus and other decapods make up almost 50% of the gut con
tents of the lobster Homarus americanus. 

REPRODUCTION AND GROWTH· In the Northumberland 
Strait. Gulf of St. Lawrence. Scarratt and Lowe ( 1972) found 1he 
smallest size at maturity was 60 mm for females and 69 mm for 
males, with breedrng occuning in late summer and foll. Larvae are 
present in urface waters from June to September. In the Gui f of 
Maine. Krouse ( 1976) observed that most females attained sexual 
maturity between 70 and 80 mm carapace width, with a fe\.\ 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 female in the 21-88 mm carapace 
width range could produce between 4.430 and 330,400 eggs/ 
individual. The presence of ovigerous females < 50 111111 in size 
indicated early sexual maturity. Spawning occurred in the spring 
with major hatching in May. July was the principal period !'or larval 
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sett lement. In Narragansell Bay, Sas try and McCarthy ( 1973) 
found ovigerou~ females with eggs nearing hatching from late April 
to early June. Hillman ( 1964) first lound C ,rrorarus larvae Ill Nar
ragam,elt Bay in late May, whtle Frolandcr ( 1955) found larvae 
from April to late October Ill the !'>ame water!'> oastal New Jersey 
plankton surveys by Sage and Herman ( 1972) revealed C. irroraru.1 
larvae in late spnng samples In a Chesapeake Bay study. Sandtlcr 
( 1975) observed that ov1gerous females arc mfrequcnt Ill the bay 
and mo~t larvae appear to hatch offshore. Although larvae are toler
ant of moderate estuanne !->al1rnlles toeac probably arc retained 
w11hm the Bay only by Lhancc. Ba, or ncarshore pupulauons are 
apparently restocked by migration ur transport by currents of late 
larval stages and Juvernles lrom the inner shelf area. The optimum 
gn1\.\ th rate nl C 1rrorarn.1 larvae occurs al 15 °C and 30%0 (Sastry 
and McCarth1 1973) . 

Uneven sex rallm for this specie-. are not unusual Large male. 
lemale rauos have b.:en observed 1n Maine (Dean 1972), in 1hc 
Northumberland Strait (Slan·a1t and Lm~e 1972) . and 1n Virg1rna. 
wht.:rc thue 1s an ahsen(.'e ul females 1n Wllltt:r pnpulallons /Shotten 
and Yan Engel 1971 ). pussibl) 1he result of population mo\·e
ments rc,trictcd tu nne sex llones 1973). 

C(l11ccrinora1u1l1\eslor7to8yr(Rc1ll1 and .i1la 1978) In the 
~llJ<lle A1lant1c Bight. atti\e moltmg take, place Ill Apnl and June 
!Hadner 19761 and gruwth cease, Ill \I I Iller 

ADDITIO AL [NFORJ\1ATIO Vargo and asll) < 1977) con-
Jm:ted an expcnmem to determine the tolerJnce limns to acute 
temperature and combinatiun. of temperature and low dissolved 
O\) gen strcs cs for fi\'e zoeal stage, and the megalops or C. irrora-
1111. Re,ulr,.. :shO\.\ cd 1hJt the ,11..ULC tcmpcr.iturc ltmiis for a I :!0-min 
e,pnsure \1ere all .ipprox1matel) 29 0 C. \\ llh lntlc mterstage \ari
aiion. \\htlc those fnr2•Hl mm ranged from :!7.Jc to:!8.5°C Most 
mterstagc \anal1lm 11as shn11 n \\hen temperalllre and lo\.\ db
snl I cd ox\ gen \I ere LL>mbmeJ. \I 1th Im, ox~ gen toler,rnce decrea-.
ing as tcn~p~rnture rncreascd The megalops is rela111·el) insensiti1e 
tn change'> in O\) gen cnncelllration \I 1th tcmpernture. It wa, con
duded that lar1 al stages ha, c the cJpaclly to wlerate a,, 1der range 
of 1hc e 1anablcs 1ha11 the) expencnce Ill the natural em 1ronment. 

In another study. Bigford ( 19771 cultured lanac of C. 1rrormus 
and e,pu,cu them to O 0. 0 I. and 1.0 ppm concentration, or a 
\,\ ater-al'.commndated frau1nn of No. 2 fuel oil under ~latte condi
ttUns. Beha\ 1orJI changes 1\ ere m,mitored Ill terms ot water column 
reponses to 1anous cund11inns of light. pre,:sure. and grn\ ity The 
most important effects of these sublethal exposure, \\ere the rever
sals of normal larval gravity responses in the water column. Re:,ulr~ 
were that the n rmally geonegat11e. early stage larvae moved 
lo\.\cr m the water column and the normall) benth1c mega lops stage 
rose 111 the\,\ ater column. This depression ot typical mega I opal ben
th1e beha\. ior m exposed larvae could alter recruitment to adult pop
ulations. As noted previous!,, Sandifer (1975 l stated rhat C. 
irrormw; apparently do no1 return to their adult habitat during 
planktomc stage . Instead , late larval stages and juvenile crabs JOlll 
adult population~ via cxtensiw migration Therefore. alteranon of 
late larval stage benth1c behavior patterns could keep mo t larvae 
out of bollom shoreward currents that aid in recruitment move
ments . It was also determined that the 1.0 ppm concentration ofthi 
fuel oil is very near the lethal dose for these larvae. 

iooean. D (ed11or) 1972 The Uni,ersit) of ~taine's Sea Grant Program for I 
May I 97 t 10 30 April I 972. Univ. Marne. Orono. 25 p 

17Shonen, L .. and W. Van Engel. 1971 . D1stnbu11on. abundance and ecolog) of 
the rock crab (Cancer ,rroraws) in Virginia coastal waters of !he Chesapeake 81ghr 
ofrhe Y1rgin,a Sea. Ya. In;1. Mar. Sc1. Rep. 40, 3 p. 



Phylum Echinodermata 

Clas Echinoidea 

Echinaraclmius panna (Lamarck, 1816) 

DESCRIPTlON : This Oat. circular echinoderm ,~ the common 
sand dollar. ll is usual ly purple-brown in col r when alive and unin
jured. but changes lo dark green when expo~ed to air. 1nJured, or 
recently dead. Size up to 83 mm in diameter ( Lohava nijaya 1964) 

DISTRIBUTION : Thi pecie is discontinuou ly c ircumboreal. 
being found both in the North Pacific and North Atlantic . but not in 
Arctic region . In the western orth Atlantic. the known range 
extends from Cape Hacteras to Labrador and Greenland (Mortensen 
1948; Durham 1955); Lohavanijaya (1964) reported specimen 
ob erved from the Bahama and Cuba, but Virginia i the limit of 
the U.S. coa tal population. 

HABITAT: Coe ( 1972) reported that in the northern part of 1t 
range, Echinarachnius parma i found near the low water mark. 
but further outh it occurs only in deeper water. to 2,500 m. 
Lohavanijaya (1964) found them abundant in the surf zone in 
Maine . In the New York Bight apex, they were lo ated in depth 
ranging from about 10 to 30 m (Fig . 68). however, they re known 
to occur in New York-New Jersey outer continental helf ample in 
depths exceeding 75 m (Pearce, Caracciolo, Hal ey, and Rogers 
1977a) . Stanley and James (1971) reported that the distribution of 
this pecie off Nova Scotia can be closely related to mean grain 
size of sediment . They were most abundant in fine (2-3</>) to 
medium (1 - 2</>) clean sands, not being found in very fine sand or in 
well- orted sand. In the New York Bight ape . this specie I as also 
collected almost exclusively in fine or medium sand with an 
organic content of <3% (Fig . 68: Table 1) . Echinarachniuspanna 
i sensitive to anoxic condition . and while they may be founl in 
areas f rganically enriched ediment sublayers, Parker ( 1)27) 
reported that they will not burrow there. During the anoxic problem 
in the New York Bight in 1976, the E. parma population in a large 
area, over 1,000 km 2 , was killed (Steimle and Rado h 1979) . 
Redford (1978) reported that E. parma may also be sensitive to 
sewer outfalls because of a significant de~rease in occurrence and 
abundance in an area off southern Long I land. 5 yr after the in tal
lation of a ewer outfall . 

FEEDING ECOLOGY: E. parma ha been reported to be both a 
depo it and suspen ion feeder. tanley and Jame ( 1971 ). Coe 
(197:2). and Timko ([976) regarded thi ·pecies to be a mtcropha
gou · deposit feeder. ub i ting on micro copic organism , particu 
lar!) diatoms and other algal material. Phelan ( 1977) reported little 
or no sand in the intestmal tract. indicating£. parma 1s a electi\'e 
feeder. In the Pacific. Sokol ova and Kuznet o, (I 960) and 
Z nke, itch l1963) con, idered the pecies n be a u pen~1on feeder, 
ba ed on thetr obi,ervarions of high concentration in ome area . 
such that ind1v1duals tcuch orov rlap. 

Feeding 1;. a1;compli hed by the us of ,ome of the \leak tube 
feet. cilia . .ind mucu, strands (Parker and an Al t) ne I 932: 
H) man 1955 : okol , a and Kuzne~ o, I 960: Phelan 19~7). "hi h 
collect and mow food particle;. al ng fum1\\ ~ to the wntral m0u1h 
Feeding ma) occur" hilc the specie. 1 on the ~urfacc or burro" mg 
tn the sediment 

Rudddl I I 9,71 f)und that .ippro,1matd) " of the ,and dollars 
he e,amm d in th' e,, Ylfk Bight hJd commen.al c1lta1es 
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Figure 68 .-Distribulion and abundance of £ch111aracl1111u 11arma m lht '•" 

'tori.. Bight ape,. 

attached to the1r tests. imilar ciliate\ \\ere nntcd ,in ,1 1cr111d lar 

fish. 
Coe ( 1972) rcponed that "111 rm.tn) l11caltt1cs the; pd1c (/ 

parma] 1s so abundant as to form an nnponant p .. m 1)f th fond ,up 
ply of certain lt,hes. particularly the tfounJcr. '- dt1,h nd taut( 
In the north,,est AtlanliL. 1aurer and 81m•nan (14~- foun It 
parm, to comrn~e 9-1-% by ,,eight of the did 1)f 'cmgc:• d C, 11 

ger oceanicu\, 5-l-71 o/, of the Jiet of oc.:an p<•ut. \Im, "'" , 
(/1/le/"/Ctlll/lS. and 40 67"1: nr the diet 11f \mc:rtLJ1l pl I C JI I 
pugln ·.1r ule., plates;oide.1. 

REPRODUCTIO A D GRO\ TH CoL.inour and lien 
(1967) reported that thts ~pec1e~ ,pay. n, dunng the all I pt mbcr 
December) in Maine. and Ruddell c 1977) reponed 11111 finding 
Ill the southern ev. York Bight. FcY.k 6) r n d th 
appearance ot Ian ae m eptcmbc:r m Rh( 
( 1976) reporti:d finding JU,entlc, ( < 5 mm) 1 
Delaware. Gm.cf t 1977), after cxam1nmg 
E. parma cnllc.:1ed m 'cv. )hrk Bight :i 

that ney. recruu. ( > 10 mm I arc a, a1labl 
March . Ruddell ( 19771 found npe femal 

' .\I Jurer R Jr .ind R &111oman 
orth<.i t I , hm 



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 female 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) pecimens. 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/yr. 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 of2 l 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 individual 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/m2 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 11 0/m2• Steimle and Stone ( 1973) col
lected l 95 individuals ( > 10 mm in diameter) in a 0.0625 m2 sam
ple (or 3, 120/m2) northeast of the apex boundaries. Graef (footnote 
l 9 l 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 di tributed. However. the collections reported 
upon above would indicate nonrandom aggregation 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£. parma. Gregory ( 1905) noticed them first and Graef 
(footnote I 9) also noticed them in New York Bight specimens. One 
hypothesis for this phenomenon is that these heavy grains are used 
as weight by juvenile to increase stability on the bottom. 

Stanley and James (l 971) 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£. 
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 l ➔ mm/min. They can completely bury themselves 
in about 10 min and are capable of righting themselves if turned 
upside down. Hyman (I 955) 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 

Fauna] 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
na) 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: 
I) 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 hore and Cholera Bank; and 4) a few spe
cies whose di tributions 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 ite and, peripherally, the dredge spoil dump site. Most of the 
specie in this silty-sand apex assemblage show affinities to the fol
lowing generalized fauna! types defined by Pratt (1973): an e tua
rine silt-clay fauna (Nephrys incisa, Nucula proxima, Ninoe 
nigripes, lumbrineris tenuis, Pitar morrhuanus, and Cerasto
derma pinnularum); a marine silty-sand fauna (Pherusa a/finis, 
Ceriamheopsis americanus, and Arctica islandica); and an estua
rine silty-sand fauna (Leptocheirus 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 Bay (Kinner and Maurer 1978). The marine 
silty-sand fauna is a major fauna! type on the mid-continental shelf 
and in southern New England sounds. The estuarine ilty-sand 
fauna is usually dominated by Ampelisca spp. and also occurs in 
New England sounds and in mid-Atlantic estuaries. Thus, the spe-

~"Steimle, F, C. Byrne, R. Reid, and T Azarovitz. 1976. Hydrology, sediments, 
macrofauna. and demersal finhsh of an alternate disposal site (East Hole in Bloc~ 
Island Sound) for the Thames River (Conn l dredging proJect. Final Report to the 
U.S Navy. New London, Conn. U.S. Dep C mmer .. NOAA, Natl. Mar. Fish. 
Serv.. Middle Atlantic Coast. Fish Cent. Informal Rep. 110, 63 p. 
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Figure 69.-Percentages of e" York Bight ape, benthic invertebrates in each 
ph)lum represented. 



Table 2.-Sped e whose abundance di tributions indicate a n assoc ia tion with 
fi ne s ilt) sand with rela ti vely high organic contents, as fo und in t he Chr is
ti aensen Bas in a nd uppe r Hudson Shelf Va lley (Fig. I). Feeding t} pes and st ress 
a rea toler ances (X = high tolerance, L = lo" tolerance) are a lso ind icated . 

Spec ies 

E,h, ·ard,w spp . 
Ceriantheop,\·ts w1u•rica11ux 

Phoronis architecta 

Nunda pro.uuw 
Arcrica 1sla11dica 

Cerastoderma p11111ulatum 
P/tar morrJwww .\ 

E1eo11t! longa 

Nl'p/Hys 1ncisa 
Capitella capuata 
Med,omastus amhiesw 
Prionospio steenstrupi 

Parao11is grac,lis 
Lumbrineris renuis 

Nlrwe nigripes 
Dri/011ereis /011ga 
Cossura la11gocirra1a 
Asabe//,des oculata 
Ph erusa affi11is 
Lep1ocheir11s p111g111s 

Dredge spo il 

L 
X 
L 
L 

L 

.\ 

L 
L 
L 
X 
X 

X 
L 
L 

L 
L 

Sewage sludge 

L 
L 

L 
X 
L 

L 
L 

X 
L 

Feeding type 1 

S-SD 
S-SD 

s 
SD 
s 
s 
s 
C 

O-SD 
D 
D 

SD 
D 
C 
C 
C 
D 

SD 
SD 
s 

1 Feed ing t} pe codes: S =suspension feeder. SD =surface deposit feeder, D = sub
surface deposll feeder. C =ca rni vore , 0 =omni\ ore. and SV = scavenge r. 

cies we have collected in the Christiaensen Basin and upper Hudson 
Shelf Valley appear to be pa rt 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 
capitata and Mediomasrus 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 m the apex could not be strongly correlated with a 
particular major habitat (Table 3). It included two species, Spio "11-

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, Lumbrinerisfragi
lis , Spiophanes bombyx, Tellina agilis) have been found to be mem
bers of a med ium sand fauna which predominates m inshore areas 

Table 3.-Species "hose abu ndance distributions indi cate a lack of strong asso
ciation with an} particular habitat. Feeding types and tolerances o f stress areas 
(X = high tolerance, L = low tolerance) are indicated. 

Species Dredge spoil Sewage sludge Feed,ng type 1 

Tellina agi/1s X X SD 
Pol_r,~ordllll triestuws L L D 
Pln1lodoce arenae L L C 
Harmotlwe e.rtenuaru L C 
Sthe11ela1.1 /11mco/a L L C 
Gl.vcera d1bra11d1iatu X X C-D 
Nephtr, bucera L L O-SD 
Sp,o fi/1corn1s (s ummer) X L SD 
Polydora /ig11i (summer) X X SD 
Spiophanes bo111h1x X X SD 
Aricidea cathennae L L D 
L11111bnnens frag,/1s L L C 
n,aryr acutus X X SD 
Tharyt annulo.ws X L SD 
Amplwrete arctica L SD 
Edotea triloba X X SY-SD 
Cancer irroratus L L SV-C 

1 For feedrng type codes see Table 2. 
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(Pratt I 973 ; Steimle and Stone I 973; Maurer et al. I 976; Maurer, 
Leathern , Kinner, and Tinsman 1979) . Two species, Harmothoe 
extenuata and Edorea triloba , are members of Pratt 's si lty sand 
assemblage, and 77wryx acutus and Polydora ligni were included 

as members of the estuarine Ampelisca spp. fauna. It should be 
noted that the coll ections of Cancer irroratus were dominated by 
juveniles. Examination o f adults alone may indicate a far different 
abundance distribution pattern . Thi s group of species a lso included 
a diversity of feeding types. with surface deposit feeders-predomi
nating . 

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

Some of the species we have included in thi s group have been 
associated w ith sandy habitats elsewhere. Steimle and Stone ( 1973) 
included Unciola irrorara, Protohaustorius deichmannae , Rhe
poxynius epistomus, Echinarachnius parma, and Spisula solidis
sima a dominants in the medium sand assemblage identified along 
southwestern Long Island . Most of these same spec ies and Mage
Iona riojai, Goniadella gracilis, Nephrys picta, and Crangon sep
temspinosa are included as dominants in Pratt 's (1973) Middle 
Atlantic Bight sand assemblage . Maurer et al. ( 1976) found N. 
picra and Ensis directus to dominate medium to coarse clean sand 
stations on the inner continental shelf off the Delmarva Peninsula . 
Nephi)• 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 Neo111vsis a111ericana. as it was co l
lected in this survey. showed a preference fo r the mouth of the 
Hudson-Rantan Estuary. This could be an artifact of sampling, as 
the grab used is not particul a rly effective at collecting these mobile , 
semi pelagic crustaceans. 

The three final species . EnJis direcrus. Nassarius 1ri1·i11atus, an<l 
Polydora lig11i (du 1ing winter). exhibited an abundance distribution 
which lacked a definite pattern so as to be placed in any of the 
above three groups (Figs. I 5. 23. 40 (bottom)). Their occu 1Tencc. 

Table 4.-Spccies who e abundance distributions indicate 
an association with c lea n sand habitats. Feed ing types are 
included . 

Species 

Astarte ca.\Wnea 

Spr.111/a salidrssima 
Go11i11del/a gracil,s 
Nephr,•s 1ncta 
Neph1.1•s (Aglaophamus) c1rc11ww 
Tra\ ·isiu carneu 

Spw fil1com1s (winter) 
Lumbrinerides acuta 

Mage/u11a 1w1,11 
Caul/er,el/a kil/anens,s 
Ampelisca verri/li 
Unciola irrorata 

Pse11d1111c10/a ob/1qt111a 
ProrohaustonUs deichmannae 

ProrohausronUs wigleyi 

Rhepoxynius epistomus 

Neomvsis america11a 

Crangon septemspinosa 
Ech111arachnius parma 

I Feeding 1ype codes are listed 111 Table 2 

Feedrng typc 1 

s 
s 
C 

O-SD 
O-SD 

D 
SD 
C 

D-SD 
SD 
s 

O-SV-SD 
SD 
s 
s 
0 

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 direcws is a suspenswn feeder, N. flfrillatus is consid

ered a scavenger. and P. ligni is a surface deposit feeder. 
Pratt (1973) included E. directuJ in his Middle Atlunttc Bight 

sand community, and Franz found both E direct/ls and N rril'ltla 
tus to be characteristic of the medium sand assemblage in Long 
Island Sound. However. N. tnvit1ctll1S has also been recorded from 

muddy ediments in Dela""are Bay (Kirmer ct al. 1974). The sum

mer distribution of P l,g11i places it in the ub14uitous spcrn:s cate

gory, however, its winter distribution is more limited. 
The diversity and mixing of previously defined fauna I groups 111 

the deeper areas of the apex, espec ially the silty sand area. 1s. more 

than anything else. probably a rcllect1on of the hetcrogenc1t1 ul the 

sediments there . disregarding local impacts of dumping. fhc sedi
ments in the apex have been examined Ill great detail by Fn:elanJ et 

al. (1976), showmg a complex distribution ol surf1cial sediment 

types. including relic and anthropogenic deposits. as well as nor

mal current and wave related distnbut1ons. 

Anthropogenic Influences 

The seabeJ of the Ne\~ YorJ... Bight ape\ 1s influenced pnmanl) 

b) continental shelf water of high sal101ty ( > 32%0 ) and small tem

perature fluctuations. In, hore areas arc less ,table and fall under the 

rnfluence of ocean waves and estuarine discharges. pnmaril) from 

the Hudson-Raritan E lllar) The estuarine discharges contain rela

tively high leveb of suspended sediment. organic materwl. and 
nutrient and to.xic pollutant loadings. all nf v.hich contribute to 
altering the qualll) of the benth1c em ironmcnt, both inshore anJ in 

the deeper offshore Jepositional basins of the apex. Waste dumping 
abo direct!) and 111directl) imprnges upon the bentho, The net 

result of decades of using the Hudson-Raritan Esruary and the ape, 

as a reposnory for a vanet, of human\\ astes is that the ape, henth1c 

environment, particularly the sediments in and around the dredge 
sp01l and sewage sludge dump sites. now contain, a variety of um
tarnrnants occurring at levels that are stressful. lethal. nr undesir
able to man) manne organisms. For example. high level, of ri\'e 

heavy metals have been measured. 111 our survey. in both the dredg
ing spoils and sewage sludge dump sites (Figs. 7-1 J) They are. in 

general. correlated with sediments of highest orgamc content (Fig. 

6). Metal concentrations Ill these areas are. in some cases. almo~t 
50 times higher than those at apex stations awa, from the dump 

sites anJ background levels in uncontaminated sands and silt (Table 
5). 

Koons and Thomas (1979) al o reported that total C,, 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 Hud on-Raritan Eslllaf) are reported ai. lov. 
as 6-22 ppm. with concentrations of 82 and 86 ppm reported at two 

locations approximately 80 km out on the mid-continental she lf. 

Table 5.-Concenlralions of metals in sedimenl 
unaffected h} waste dumping (ppm in dq sedi
ment,) (Carmod) et al. 1973). 

Sandy scd1menr ol 
Ne" Yor~ B1gh1 

Silty scJ ,ment or 

Hud \on Submannc 
(Shelf) Valley 

Cr Cu Pb N, Zn 

6 3 18 

6 5 14 8 10 

so 

Elevated levels of heavy metals and hydrocarbons are well 

known as being toxic lo manne life. In high com;entrations, they 

arc lethal but even 1n sub lethal conccntrauon~ they can cause path
ological rnndJtions .. physmlog1rnl d1sturbunccs. and dcvtallons 

from normal behavior Larval stage~ are especially scns1t1vc to 

hcu\y metal 1ox1c1ty ;ind usually show increa:-.cd abnormalittcs and 

slm, growth rates when exposed to such toxins /Sprague 1964: 

Saunders and Sprague 1967. Shuster and Pnngle 1968 1• Portmann 
1970; Stirling 19701 ': Calahre:-,e 1972: Connor 1972: Calabrese ct 

al 1973 , 1977,Yernbergetal 1973:Reishctal 1974) 

The Chmttaenscn Basin and upper Hudson Shelf Valley benth1c 

environments arc ,1Jso subject to frequent seasonal dis:--olved o.\y

gen reductions to levels ( < 2 ml/ I itcr) crJlical to many species of 

marine organisms common 111 the New York Bight (Segar and Ber
beiian ]976. Strnnle ll/76: Thomus ct al. 1976) The dissolved 

oxygen reductmn during the summer months is probably the result 
ol the higher oxygen demand of organic rich sediments and overly

ing water in the central apex Jepress1on, wupled with the ~tmng 

seasonal lhermocline which prevents rcoxygenatlon of bottom 

waters 

Impacts tn t.hc henth1c communlt} are strung!, 111d1cated in our 
data. Some abnormahttc., tn fauna] compos1t1nn appear to be 

J1rcctl) related tu the dumpmg ol dredge spoils anJ sewage sludge 

l\fost. nf the species found 111 the upper Hud,on Shell Valle} and 

Chnst1aenscn Bas111 cxh1h1ted ,ome ,l\01dance of Pile or both dump 

sncs (Tables ::!-4) \\ 1th a frv. except10ns Capitellu capita ta was 

uillcctcd almost exclusive!) at the s1.:\\ag1.: sludge dump site, and 

Ambellidn oculata tJct·urri;;d 111 greatest concemrat1on, there. 
Prio11(1spio s1ee11.11rupi and L11m/Jri11cris 11:1w1.1 showed high abun

dances at the dredge sprnl dump site (Figs. 2, 35. 39. 46. 5SJ 
The very lo\\ H d1vcr,1ty ·values ( Fig. 3 ). observed at stauons 

v. ithin and ju-.i nutstde both dump sites. indicate that the overall 

bcnth1e macroinvcrtebrate eommuntt) structure in the,e areas has 
also been altereJ. Low H values are often associated with highly 

stressed en\ ironmcnts, where a fe\\ opportunisue or tolerant spe

cies become abundant. 111 part because llf reduced competition. 

Tim, results rn a ,imple community. usuall> constsnng of onl) a few 
spcucs (Sanders 1968). In this sllld). Lhe sewage sludge dump site 

""as dominated b) Capitella capirwu. a highly opportun1sitic spe
cies. and our data sho\, t.he abundance distributions of only eight 

spct1cs to 111d1cate tolerance of se""age sludge. all are deposit. feed
er-. Thirteen species were ohscned to be tolerant ot dredgmg 

spoils Of these. I I are deposit feeders, I 1s a suspen ion feeder, 
and Ii- a carnivore (Tables::!, 3). This predomrnance of deposit 
feeder Ill and around the dump sites indicates that there may al o 

be a change 10 trophic composiLJon of communities in these areas. 
An exam111ation of the feeding t) pes of all species m Group I and 

2, i.e., those which are ub1qunous or most often associated \\Jth 
fine sand-slit sediments with generally high organic contenr. shows 

a more equnable d1stnbut1on of feeding types (Table!> 2. 3J. 
Amph1pod crustaceans, found to be important elements in most 

fauna! 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 

~'Shuster, C . and B. Pringle . 1968 . Effects olrrac~ metals on estuarine molluscs . 
/11 Proceedmgs of the Isl Mid-Atlantic lndustnal Water Conrerencc Uni\. Dela
ware, CE-5, p 285-304 

21Stirling, E. 1970. Some observauons on the response llfrhe henth1c bivalve Tel
/111a renuis 10 pollurants. Proc Int Counc. faplor. Sea, CM . 1970/E: 15, Fish 
Improvement Comm , 6 p. 



apex, contain several species of Ampelisca which are considered 
important elements of this fauna] group, and in the silty sand areas 
of southern New England sounds they are numerical dominants . 
Ampeliscids al o 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 Ampelisca (A. verrillt) was col
lected. in moderate numbers , in low organic, fine to medium sandy 
sediments. The one species of amphipod, Leptocheirus 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 ha 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 al. 1970; Sanders et al. 
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 becau e 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 ecosy tem. 

The amount of time required for the fauna at these dump sites to 
recover is unknown at this time. Dean and Haskin ( 1964) found •'1at 
the benthic community, particularly the small amphipod crusta
cean . 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 I ·land 
Sounds (Pratt 1973; Reid and Frame 197711). 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 nonstressful levels 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, pa11icularly in the vicinity of two dump site , but 
perhap throughout a major portion of the apex. 
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