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Food Habits and Trophic Relationships of a Community of Fishes 
on the Outer Continental Shelf l 

GEORGE R. SEDBERRY ~ 

ABSTRACT 

The demersa l fi sh communit ), of the Outer Contine nt a l Shelf in the Midd le At la ntic Bight consists of resi
dent s pecies (Lophius american li S, Cilharichlhys arclilron s. Paralichthys oblollgus). seasona l species wit h 
boreal affi niti es (Raja erillacea . Urophycis ChIl SS, Mer/llecill s bilill earis , Macrozoarces americanu s) , and sea
sona l species with warm -temperate affi nities (Urophycis regia. Stenolomu s chrysops). Although most dominant 
demersal fi shes of th e Outer Contin ~nt a l Shelf feed prima ril y on dense , stab le macrobe nthic in vertebrate com
muniti es, some feed on fishes . cephalopods, a nd pla nkt onic in vertebrates . In additi on to seasona l cha nges in 
prey species prefer ence, food ha bit s cha nge co nsiderab l) with fi sh size . Most predator species share man y prey 
species. Over lap in di et among predators va ri es seasonally. with ove rl ap relations h ips changing as species a nd 
s ize-class compositi on of the preda to rs changes. Intraspec ifi c diet ove rl a p between s ize classes is low, but 
hi gher int er pec ifi c overl a p occurs between s pecies of s imilar s ize. Dietary ove rl ap is lowest in the spring, when 
pla nkt oni c and nektoni c orga ni sms are consum ed by most s ize cl asses of dominant preda tors. Altho ugh ma ny 
important prey s pecies are co nsumed b) seve r a l predators. so me a re se lec ti ve ly co nsum ed by onl y a few preda
tors , so tha t there is never co mplete dietar) over lap bet wee n two spec ies. 

INTRODUCTION 

Studies of the food habits o f fi shes are esse ntia l to a compl ete 

understanding o f the functi onal ro le of fi shes in aqu ati c ecosys

tems . Research in this field ha resulted in an abundance o f pape rs 
dealing with the food habits of indi vidual species. but fewer s tudie~ 

have related food habits to community structure . including patt e rn s 

of competition. re ource partitio ning. or prey selecti vity. Some 
experimental and field studies ha ve focused on resource partiti o n

ing. including food subdivis ion in c lose ly re lated spec ies (Mc Eac h
ran et a1. 1976 ; We rner and Hall 1976 ; Chao and Musick 1977 ; 
Ro 1977 ; Langton and Bowman 1980) . Fewe r studies have dea lt 

with the feeding ecology o f e ntire marine fi sh communiti es (Tyle r 

1972 ; Gatz 1979). Study of diet overlap is esse ntial to unde rstand 
ing competi ti ve coexi stence and species diversity (Pyke e t a l. 1977 ) 

and hence community structure. 
The conti nental shelf areas o f the Middl e Atlantic Bight have 

been a focus of benthic biolog ical research in recent years (Boesc h 
1972 ; Pratt 1973 ; Steimle and Sto ne 1973 ; Pearce e t a l. 1976). and 

distribution and abundance of fi shes have also been exa mined 
(Tyler 1971 ; Mu ick 1974; McEachran and Musick 1975 ; Cla rk 

and Brown 1977 ; Musick and Mercer 1977 ; Musick et a l. 1979) . 
The fish fau na on the continental shelf of the Middl e Atlantic Bight 
consists of a highly migratory component of boreal and warm
temperate species and a small res ident component (Tyle r 197 1; 

Musick et a l. 1979). Stomach contents of some of the dominant 
species on the Middle Atl antic Outer Continental Shelf have been 
reported in faunal and taxonomic works and in life hi story studies 
(B igelow and Wel sh 1925; Nichols and Breder 1927 ; Olsen and 
Me rriman 1946; Bigelow and Schroeder 1953 ; Fitz and Daibe r 

IVIMS Contributio n umber 1090 and South Carolina Marine Resources Cente r 
Contributi on Number 142 . 

2Vi rgi nia Institute o f Ma ri ne Science. Schoo l o f Marine Sc ience. Coll ege o f Wi 1-
li am and Mary. Glouceste r Point . Va; prese nt add ress: South Carolina Marine 
Resources Resea rch Institute. P. O. Bo x 12559 . Cha rl esto n. SC 294 12. 

1963; Richards et al. 1963 ; Barans 1969). and some food habits 

studies have been done (Jensen and Fritz 1960; Sikora et a l. 1972 ; 
Vinog radov 1972; Mc Eachran et al. 1976 ; Langton and Bowman 
1980 . 198 1). 

The purposes o f thi s repo rt are to desc ribe the food habits o f dom
in ant deme rsa l fi shes o n the Middl e Atl antic Outer Co ntinental 

Shelf. to desc ribe di et ove rl ap patte rn s. and to re late th ese patte rn s 

to predato r s ize and seasonality and to seasonal prey abundance. 

METHODS 

Two a rea~ we re se lected for int ensive fish sa mpl ing: Area B 

(a pp rox imate ly 73 5 km' ) o ff Atl antic C ity. .J. ; and A rea E 
(a pp rox imate ly 540 km ' ) o ff De lawa re Bay (Fig. I). These areas 

we re chosen fo r the great habitat vari ety o f the ir compl ex topogra
ph y. The bottom of both areas is characte ri zed by a se ries of ridges. 

~wal es. sca rps. and fl ats whi ch support di ffe rent benthic in verte
brate asse mbl ages (Boe ch 1978). and an attempt was made to sam
pl e eac h botto m type. Both study areas were divided into II strata. 

based mainl y on depth data take n from U.S. Geolog ical Survey 
charts and also on ava ilable data on the di stribution of bottom sedi 
me nt s and previous sampl ing of macrobenthos. 

Sampl ing fo r fi shes consisted o f tows o f IS -min durati on (a t 
about 6 .5 km/h) with a lined , semiballoon o tte r trawl ha vi ng a 13.7 
m (45 ft) head rope and the fo ll owing stretch-mesh dime nsions: 

4.45 cm in the w ings, 3.8 1 cm in the body, 3 .96 cm in the cod end . 
and 1.27 cm in the cod e nd liner. Six statio ns, three day and three 
night. were randoml y selected in each stratum fo r each crui se. Sam

ples were coll ected seasonall y on four c rui ses. utiliz ing the RV 
Cape Henlopen (fa ll 1976 , spring and summer 1977) and the RV 
James M . Gilliss (w inte r 1977). 

A ll fi shes captured we re identified. measured to the nea rest milli 
meter, and weighed . Standard length (SL) was taken o n a ll domi
nant spec ies with the exceptio n of Raja erinacea (d isc width = 

DW) and Macro::.oarces americanus (total length = TL). Each fish 
was dissected and its stomach excised if not conspicuously empty. 



On la rge catches of some dominant spec ies. random ~ubsamples (at 
l ea~t 30 specimens) we re di ssec ted . Eac h ~ tomach was labe led , 
individually wrapped in c hee~ec l oth . and fi xed in 10 o/c seawater 
Formali n. 

After proper fi xa ti on. stomachs were ~()a " ed in wate r and tran~ 

fe lTed to e ither -Wo/r i~opropano l o r 70% ethanol . For ana l y~ i s. 

each stomach was cut open and it ~ co ntents \O rled by La \on and 
counted. Fragments such a~ cru stacean parh . polychacte ,ClUe. or 
fis h bones we re co unted a~ one animal . un le~s ahundance could be 
es timated by co unting pair, of eye, (cn." taccans). ot() lith , (fishes) . 
or other pa l1 s. 

Volume displacement or rood itCllh v.a' mea,urcd by u\lng ei thcr 
a graduated C) linder (Windell 1')7 1) or a cal lbratcd \ lal and hu rci 
(f\IcEachran el al. 1(76). l)"plaCCIllClll of 'Illa ll ' I)cCIC, V. ,1\ C,II 
Illatcd by u~ing a O. 1 cm gnd (\Vlndcll 1')7 1) . 

Slncc mClhod, of food hahll, ana l) 'I' arc \ anou,l) hla,cd 
I H J ne, 1950: Pin"a , et al. I <)7 I . WI ndcll 197 I ). Ihc rc lall \ c con t n 
hut Ion ofdlrfclcnt food ItCllh to Ihc l(lt.1I dici \\.1' dctcrrlllncd u\lng 
thrcc Illethllds: ' ) rhc nUlllher 01 \lOllldL'h, III \\ hlch d lo()d IIClll 
llcL'urred \Ias c\pre,sed a, a rcrccmagc llfthc tllt..J1 nUlllhL' rol ,tOIll 
ach, \lfa ,eric, c(lntaliling l(lod IrcrLcntlrc4ucnn 01 IlLLlllrcnL'C) 
2) thc nUlllllCr III Indl\ Idu .lI, (ll CJL'h t) pc III Illlld \\ ,I' c\prcssL'd a'..J 
rcrccntagc Ill' th e IOlal llulllhcr III Illlld Itcrn, I rllill .111 ,II IlllaL h, I()r .I 
,cnc, IrerL'cntllulllcnc,1I .lhund.lIlLe). 3)thc \lllulllC dl'rl..JlClllC'1l1 
of rood IICIll, \\ a, c\prcsscd .I' a pcrL·c lll..Jgc III Ihc IPt .tI \ IIIUlllC III 
rood rrolll all 't\llllaL'h, C\alllIIlCd III ,I ,cnc, IrCfCL'lH \IIIUIllC dl, 
placelllent) . 

i-romthe,c thrcc IllCd'UrClllcnt' .In Indc\ ,,1 rcl.III\C IIllr,lrtdIlLL'. 
IRI I Pln"a , d ,.tI I( 7 1) . \1.1' cdiLul.ltcd Illr cdLh rrc) 'rcLlc, ..Jnd 
cach hi gher W\on a, lollll\\" 

\\here: IRI Indc\ 01 reldll\e Illlrurt..JIKc'. 
.\ ' numcncal rL'rccnt..Jge. 
~ ' \UlulllctnL pcrccntage. dnd 
F Ire4uenc) 01 OCC UITcnlC rcrccntdgc 

Thl' Inde\ has been u,clul In C\ aluallng thc rCldll\ e IIllpllrt..Jnce III 
dillcrcnt food IIcms lound In fl,h ,toillach, I Pln"a, et .II. 1<) 7 1: 
~1cEach ran ct al. 1')76: Scdbcrry ..Jnd \iu\lc" 1<)7X) . Thc IRI \\a, 
uscd In the prcsem slUd) 10 dcscnbc Ihc lood hablh ()f cach ,peC IC , 
alld til determine '>easona l and prcdalllr Slle dilicrencc, In the rela
tl\C Illlpo rtan ce of food ItCIll S. 

(h erlap in diet among domi nant prcdalor, v. a, mea,urcd uS ing 
clu,lC r analy, is. Stomachs or predators \\crc Ircated as cn ll ccll ons 
and \Icre ~ubjectedlO norillal cluste r ana lys" on Ih e basi, of pre) 
\Imilan ty. usi ng percent ,tandardi/cd nUlllerical abu ndance (C lif
ford and Stephenson 1975). because sample \lleS \\c re une4 ual. 
Flcxlble ~o rllng (Lance and Williams 1<)67: Clifford and Stephen
~on 1975). wi th /3=-0.25. was used . based on rese mblance mea
su red by the Bray-C urti ~ , imil arity index (Bray and Curti s 1957) . 
expressed a~ follows : 

~ 
5" = I - i X" - X" 

~ (X,,+ X,,) 

whe re 5" is the s imilarit y in di et betwee n the predator spec iesj and 
k: X" i ~ the ab undance of the ith prey spec ies for predator j : and X" is 
the abundance of the ith prey spec ies for predato r k . 

2 

RE ULT 

Food Habit Analy is 

Ove r 12,500 indi vi dual fi sh were di ,sected in the field f r st m
ac h analy\i~ . A lOta l of 6 .087 \to mach\ repre!>cnting the nine d mi 
nant ~pecle,> was exami ned In the laboratory. Initially, onl y ~even 
\pecie~ wcre to he exam lncd : Raja eril1acea Mitehill , Lophius 

(1111 (' ric(//I 11 .1 Val encienne\. mphyci.1 ("lIuSJ (Walbaum) , Merlu -

Ci Ll,1 hi/il/(,lIri.1 (M ltchlll ). SI(' I/ (){() IIILl I chrY.lop j (Linnaeu~), 

Cililli rit 11111.11 lIITli/m//.\ Goode , and p(lra /ichlhy\ ob/ol1xuJ (M it
chili) . Uroph.\clI reglll (Walhaum) and Marcm;:,oarcej americal1us 

(Sch ne ldcr) wen.: added to thl\ li\t becau.,e they we re dominant spe
CIC, II,thc ca tchc, In .,ummer 1977 (Tab le I). 

Raja eri l/acea . Thc lillie \J."a tc wa\ abundant In the slUd y area 
at cllitllllc\ olthc )ear (sec Tahle I), fecdlllg mainly on am phipod , 
dCLclr(lds . LUIll,J(ean\, .JIld polyc hacte, (Fig. 2. Table 2) . Pclecy
roth . fl',he\ . clnd I\opod, v.ere al.,o con\umed . The relative imp r
t:Jncc of these 111<110r ta1(a of food remained fa irl y con!>tant 
,ea\ono.lll) .• tlth()ugh IU1enrie r"he\ v.ere ,omc~hat more impor
IJllt ,lIld LUlllCiLCan\ Ie" Il11pOrlLlnt II' fall \ample\ . Ju vcnrle /i.,he 
\\crc ,tI\O Illlportdnt In the dlct of R. ('rlllll(('(1 In the \ummer. 
,.\ Ithough Ihc rclatllc Il11rOnanLe of the mdJorta1(a \\a, nearly e n
,tdnl \L',I'onJlh, thc 'rcLics COlllposlllon of thc\c taxa In the diet 
L'h..Jngcd \OIllCV. ho.lt \co.l\oTldll) ( rab le 2) . 

I he lood h..Jhlh Ilf RUlli l'rtlllI(('U laned greatl) ~i th ize (Fig . 
"\) ~Ill,tllcr '''o.Ite, led Ill( Ire on dmphlpod\ and cumaccan." ~hereas 
lo.Ifger '''..Jtc, led Illorc on deLapod\ and polychacte., . The . malle t 
,",ltc, I I 100111111 DWlled on numcrou<, \mall fo d item (Fig. 4). 
dlld led Iln thc,c In IncrcJ\lng numbef\ up to 200 mm DW. t about 
200 111111 D\\ . R l'rtl/(/(('U ,ho~ed thc mo.,t pr nounced hange in 
food ho.lblt\ .JIld feeding stratcglc\ . .,v.llching to fewer. large r food 
ItCl1h I pnl1lo.1nl) dccapod,) 

l .ophiLls alllericallus The gooo,cf"h. though not a abundant 
a' Illan) othe r f"he\ on thc outcr shel f. wa\ com mon and compo ed 
..J Uln\lderable portion of the biomas\ of fi he, in the lUdy areas 
bCLdu,c of It, large silc (Table I ). GOO~efl h fed mainly on fi he 
and to a les,cr c\tent on benthic Inlcnebratcs during a ll ea~on 

IFlg . 5. Table 3) . Dccapod!> and cc phalopods we re Ie simp nant 
a\ food. and pol)chuctcs . alll phipod~. a~teroid . and chaetognaths 
v.ere onl) oCL'a~ l on a ll ) found in ~tomac hs. Fishes were the most 
importan t food for all ~ile~ of L. (/lI1ericCl I1US (Fig. 6). although 
largcr fi,h v. ere eaten b) la rge r L. all1ericanLis (Fig . 7) . 

Urophycis chLlss.-Al though red hake we re abundant during thi 
\ lUdy. ~ile compo~ iti o n of the populati on varied seasonally. Juve
nilc, predominated in fall (.I' SL = 49 mm ) and summer Cr SL = 147 
111111) . but we re rare in winter and spring, when larger fi sh moved 
into the area (.1' SL = 251 and 238 mm , respectively). Th is was 
refl ec ted in the much small e r comribution of this pec ies to the bio
mas~ o f fi ~ he~ during the fall and summer (Table I). 

Red hake fed primari ly on amphipods, which were important a 
food at all times of the year, especially in fall. During thi season 
they made up most of the diet (Fig . 8 , Table 4) . Deeapods and poly
chaetes were also domina nt prey taxa, and eopepods were impor
tant in fa ll and winte r. Chaetognaths, absent from the diet in fall and 
wi mer. we re commonl y consumed during the spring and summer. 
Much seasonal va ri ation was obse rved in the diet at the spec ies 
leve l within these higher taxa (Ta ble 4) , particul arly within the 
Amphipoda. 
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Paralichthys oblongus.-Fourspot flounder were common in 
the ~tudy area on all cruises (Table I). Oecapods were the most 
important prey at all times of the year (Fig. 26. Table 10). Amphi
pods were very important in winter and spring. but fishes appar
ently replaced amphipods in the diet in fall and summer. This 
~easonal shift from amphipods to fishes reflected the seasonal 
abundance of small fishes in the study area and also seasonal differ
ences in the size composition of the predator population. Fourspot 
flounder captured in winter and spring were slightly smaller Ci' 
SL = 196 and 180 mm. respectively) than those taken in fall and 
,ummer U SL = 214 and n I mm . respectively) and fed more on 
,mailer prey items such as amphipods. Cephalopods were fre
tjuently consumed in the fall. 

Amphipods were the most abundant food for smaller fourspot 
flounder. although decapods contributed most to the volume of 
lood for ;.all size ~' Iasses (Fig. 271. Amphipods steadily decreased in 
rcl;.ative ;.abundance in brger fishes. when decapods became the 
m,,,t abundant food. Fishes. polych;.aetes. and cephalopods contrib
ut~'d more to the diet of l;.arger P. oh/onglls. 

\h:;.an prey numoer per stomach remained relatively const;.ant for 
~dl size classes 01 P. ,,1,longlls (Fig . 28) . However. as larger fish 
,II itched (0 larger prey items . mean total \olume of stomach eon
tent- increased . 

OH~rlap in Diet 

(herl ~lr in ,lid \ ari'_'d .,e;.asnn;.all) with changes in spe~'ies ;.and size 
L'ompusiti(lfl (ll thL' pred~tl(lr cOllllllunity (Fig. 29). Merlllccills hili
IIc/lri.1 and U. (IIm.1 sh(llled the gre;.atest similarity in diet in fall 
(Fig . 29AI. \Ihen smaller individuals Ci' SL = 127 and 51 mm, 
rL" peL'll\el~ 1 dllminatl'd in the study area and fed m;.ainl y on small 
plallkt(lnic lTu,tal'cans ,uch ;.a, Partllllcllli.I{O gwuliclllllldi ;.and C£'II

/rtJl''''-:1' .I {ll'i (1I1 SIC/IO/IIIIIII.I chrysops ;.also fed heavily on these 
t\lI1 'pecic, ~I!ld \Ias cl~l"ified with this group. Raia erillllcea and 
C. urdUre"II. ooth nfllhich fed hea\'ily on Ullciol{l irrorutu. Byhli.1 
I( ·:TU/U. alld .·tll/fldi.11'l1 I'"i/llrtllll. were grouped together. Parulich 
lin I e,hlCllIgllI ~llld U rc " i" were more simil;.ar to each other in their 
dlL'h th~11l til (lthn fishe s in fall. Decapods ;.and fish were the two 
1I1", t Important II"lLlta\a fur these species in fall. and amphipods 
II LTC Jl\o important l(lr onth specics. Lophills 1I111t'riCi/lIllS. being 
I'ralll;lrLl~ pi'l·I\Iln1lls . had little similarity in diet to other species 
hilt II a, l'I;",ifil'd \I ith P. lIh/lln-.:w and U. regiCl which ;.also ate 
II,h 

III II 1111 , '1. I'IL'tiatllr grllllps l·h;.anged for sever;.al re<.lsons (Fig . 
."el~, his!. S. chr\,.\III,.1 \Ia, <.Ibsent frol11 the study area. and M. 
<l1I!'I / •• /11//1 hccaille Clll1l1110n and was includcd in the classifica
II"" .\1,,, larger U. l·hll.I.1 LI SL ~ 250 mm) and M. bi/incaris (T 
.... 1 ~x.:' 1111111 \Icre prc,cnt UllcilllCl irrorala <.Ind Erichl/uJllilis 
I 11/' I 'lclllll i., \1 L'r~' the Illllst ahundant food iteills for P. IIblol/gllS, M. 
ell//. 1/.,1111/1. R . .. rillu, ·"u. C Clrculi·lIl/s. and U. C/IIISS. and all of 
I Ill',,· 'pel'll" IIlfiIlCd;1 grllup \Iith high similarity. The one U. regia 
,;aplllrl'd kid l'~Ile'1l fl,h and was classified with L. al1lcriC{lI/IiS. 
\"rIIlCeill .1 hilil/n/ul. \\ hich fed mainly 1111 hyperiids. copepods. 
Ole hdol'e/lld"II/1 /"/>/1111'1'11 .1, ~Ind l'hactognaths, differed in its diet 
11"111.111 "thn ,pe~· ie, . HIl\\c\er. since M. hilillt'aris consumed 
II,h . I( II .1' Itlllll'd til thiS latter group at J lower level of similarity. 
I hI' I.II~n .\I hlllllmri.1 pre,ent in the winter fed on different prey 
(h,1I1 '1ll.lIk •. \1 . hlllllt·uri.1 ~l!1d L'oo~'curring larger U. dillS.\'. 
\lth"lI~h .\/ hll/llcuril and l' C/rlll .\ had similar tliets in fall as 
11I\1·1l11e-, . (hl'lr ~I1.1111t diets \\~rc LjUill' lilssimilJr in winter. when 
I.lr~l· I' ,II//I,;ale' Illllre Oc,nthil' prl'~ and AI. hi/il/(,lIri.1 continued to 
ked ,'II pl.lllkt(lllll· 'p.:L'l~.,. AI", in \\ inter. P. oh/llngll.1 fed on more 

amphipods than decapods and fishes, and was grouped with other 
amphipod feeders. 

In spring (Fig. 29C), as in winter, the corophiid amphipods U. 
irrorata and E. rubricornis were the most important food for sev
eral predators, and the classification was similar to winter, although 
similarity values between predators were lower. Paralichthys 
ob/ongus and R. erinacea fed heavily on U. irrorata, E. rubri
carnis. and B. serrata and showed the highest similarity of any 
predator pair. Urophycis chuss, C. arctifrons, and M. americanus 
also fed heavily on U. irrorata and E. rubricornis. They were 
included in this group, although they also fed heavily on other spe
cies. Lophius americallus, U. regia, and M. bilinearis, though 
somewhat dissimilar in diet, were more dissimilar to other preda
tors and formed a separate group because all three species con
sumed fishes . 

In summer. C. arclijrolls and M. americanus displayed the great
est similarity in diet, when C. arclijrolls again fed heavily on 
amphipods and E. rubricornis and U. irrorala were the most abun
dant species consumed by both predators (Fig. 290). Raja erinacea 
and U. clWS.1 again fed heavily on both these species during sum
mer ;.and were included in this group, but R. erinacea also fed heavi
lyon ampeliscid amphipods. whereas U. chuss consumed many 
Sagillll e/cgalls and P. gaudichaudi. Paralhemisto gaudichaudi 
;.and D. /eplOcerus were the most abundant species consumed by M. 
bilillcliris and U. regia, both of which also fed on fishes. Paralich
IhY.I Ob/OllgU.1 switched to a fish and decapod diet in summer and 
was classified with L. lImericanus since both fed heavily on fish, \ 
primarily M . bilillmris . Diche/opal/datus leplOcerus was con
sumed by both species. so they were joined to M. bilinearis and U. 
regia . 

A classification of predators from all seasons indicated two major 
groups of similar feeders (Fig . 30) . One group (Group I, Fig. 30) 
fed mainly on benthic amphipods. primarily U. irrorata, E. rubri
cO/'llis. B. samra. and A. mdortlm, and brachyuran decapods (pri
marily C. irromllls) . A second major group (Group II, Fig. 30) fed 
Ill;.ainly on hyperiids . copepods, fishes, and caridean decapods (pri
marily D. /eplocerus). While some fishes consistently fed similarly 
during all seasons (e .g. , R. erinacea) , several predators belonged 
to both groups. switching at various seasons. Thus U. chuss fed 
mainly on hyperiids and copepods in the fall at which time it was 
classified in Group II: during other seasons red hake were included 
in Group I. Uruphycis regia also fed differently in the fall from 
other seasons and was classified in Group I in the fall. Paralichthys 
oblollgus fed preferentially on small fish in summer and fall, the 
period of their greatest abundance, but fed more on amphipods in 
winter and spring. 

Although the food habits of some species appeared to change sea
~;onally. this phenomenon may be attributed to seasonal changes in 
size-class composition of the predators in the study area. The food 
habits of most predators changed dramatically with size. Thus, diet 
overlap between species could be greater than that between 
different-sized fishes of the same species. To resolve sueh differ
ences, each size class within a species was treated as an entity in the 
normal classification for each season (Figs. 31-34). 

In fall , four major groups appeared in the classification (Fig. 31). 
The first (Group I, Fig. 31) was composed of small-to-medium 
skates. medium spotted hake, large fourspot flounder, small red 
hake, and medium-to-large scup. These fishes fed mainly on cor
ophiid and ampeliscid amphipods and caridean decapods. Group II 
consisted mainly of piscivores, such as L. americanus and large M. 
hi/illt'aris. and other fishes which had prey in common. Group III 
consisted of large fishes having C. irroratus as their most abundant 



food item. Finally, Group IV consisted of small V. chuss and S. 
chrysops and small-to-medium M. bilinearis, all of which fed 
heavily on hyperiid amphipods while consuming copepods and 
caridean decapods as well. 

Small R. erinacea overlapped incompletely with other amphipod 
consumers, especially medium V. chuss, small U. regia, and large 
P. ob/ongus (Group I, Fig. 31) . Medium-to-Iarge R. erinacea also 
showed a very high similarity in diet to these three species (Group 
III, Fig. 31), but their prey (mainly c. irroratus) were quite differ
ent at this size. Thus, interspecific diet overlap, rather than intra
specific, was greater for these species. Small S. chrysops were very 
similar in diet to small U. chuss and M. bilillearis (Group IV), but 
were different from larger S. chrysops, which shared food items 
with medium V. chuss and C. arctijrolls. Other examples of higher 
interspecific vs. intraspecific diet overlap were also evident (Fig. 
31). 

In winter, three major groups of similar feeders were classified 
(Fig. 32) . Group I was composed of those fishes (Subgroup I-A) 
such as L. americallus and large M. bilinearis which fed largely on 
fishes (primarily V. chuss) and a few carideans (D. leptocerus); 
and those fishes (Subgroup I-B) which fed on hyperiids and caride
ans as well as fishes. As in fall. small M. bilinearis and V. chll.n
had similar diets and constituted a group (Group 11) with high simi
larity. Group III (Fig. 32) was comprised of five species in sevcral 
size classes; all fed primarily on corophiid amphipods (u. irromlll 
and E. rubricornis). Two subgroups were present: Subgroup III-A 
was comprised of small P. oblollgus. R. erillllcea. C. lIrctiji·ulI.I. 
and large M. americanus. all of which had E. rubric()mis as the 
most abundant food item. Subgroup III-B consisted of larger P. 
oblongus. V. clluss. C. arCfijrolls. R. erillll('ea. and small-tLl
medium M. americallus. With the exception of the largest H. 
oblonga, all size-classes of these species fed primarily on U. 
irrorata (the second most important food for large H. uhl(JIIgll). 
Erichthonius rubricornis was the second most abundant food for 
most of these entities. Further subgroups (I and 2) were distin
guished by a secondary preference for other amphipods or alterna
tively for decapods. A multispecies group llf large fishes which fed 
mainly on C. irroratus was absent in winter. 

In winter. as in fall. different size classes within a species of preda
tor were classified in different groups. Small R. crillllCe{/ fed mainly 
on E. rubricornis and overlapped with M. 1lII1eriuIIIlI.I. small P. 
oblollgus. and small C. arclijrollS. Medium R. erillllcell fed mainly 
on V. irrorata. E. rubricomi.\'. D. sClIlpw. and B. serrat£l. overlap
ping with large U. clll/ss. M. wllericwllIs. and again with larger P. 
oblongus. The largest class of sbtes also fed heavily on U. ir/'Om!a. 
Again. as in the fall . small U. clluss overlapped in diet most closely 
with small M. bilinearis. However. larger U. chuss fed more on gam
marideans and decapods and were classified with similar feeders 
(Subgroup III-B). Large and medium M. bilinellri.1 fed on fishes and 
were grouped with other piscivores. but small individuals fed on 
items similar to those taken by small U. clll/ss. All M. lIl/lericanlls 
fed primarily on gammarideans and were included in Group III. 
Small C. arctifrons and H. oblollga were similar in diet (Subgroup 
Ill-A), and larger individuals of these species were grouped with 
other gammaridean feeders (Subgroup III-B). 

In spring (Fig. 33), the classification of predator entities resulted 
in several small groups, each characterized by high intragroup diet 
similarity. These groups were in turn joined together at lower levels 
of similarity. An additional large multispecies group consisted of 
several loosely joined entities (Group I) . This group consisted 
mainly of piscivores such as L. americanus, large U. chuss, and 
small U. regia. These last two species also ate C. irroratus, in addi-
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tion to fishes. and were joined with other decapod consumers (M. 
americanus, large V. regia, and large H. oblonga). The largest 
sizes of M. bilinearis consumed cephalopods (/. illecebroslls) and 
fishes (e. arclijrons) and were included in this rather dissimilar 
group. 

The smaller. more similar groupings present in spring (e.g., 
Group II) were monospecific in many cases , indicating more spe
cialization in the diet within each species. and less interspecific 
overlap in food in the spring. Thus, small and medium M. bili
lIeliris (Group II) consumed predominantly S. elegans and were 
grouped together. Larvaceans were the most abundant prey for all 
sizes of C. arclijrolls. and all sizes of this predator clustered 
together. Most size-classes of M. american us clustered with small 
R. ail/liceli . Both species fed mainly on E. ruhricornis and V. 
irroratll. All sizes of U. clluss (except the two largest individuals) 
were included in a single group of high similarity in spring. In fall 
and winter, small U. chuss fed quite differently from large ones and 
were classified separately with smaller individuals of other species. 
such as C. (/rclijroll.l. S. cllrrsops. and M. bilinearis. In spring. 
however. all U. chuss except the two largest individuals (451 and 
500 0101 SL) formed a distinct group. This group of V. cllt/ss was 
joined with another group consisting of larger P. oblongus and R. 
erillllceli. for which U. i rroralu was the most abundant prey but 
which also fed heavily on decapods. 

In summer (Fig. 34) interspecific overlap in diet again increased. 
A rather large group (Group I. Fig. 34) included the many species 
which consumed fishes during the summer and those specie~ that 
fed primarily on planktonic invertebrates . Small U. ('lIus.\' and M. 
bilillellri.l fed similarly. as in fall and winter. and were grouped 
together (Subgroup I-A. Fig. 34). They had consumed primarily S. 
eleglll1.l. P. g(/udie/wudi. and some gammarideans. A single small 
goosefish which had consumed chaetognaths (S. eleglllls) was 
included. The remainder of Group I consi~ted of those entities 
which had eaten fishes. Group II consisted of fishes for which C. 
irroJ'(lllls was the Illost abundant food. followed by amphipods. 
other decapods, and fishes. This group consisted of large predators 
of decapods. such as M. americwllI.I. R. erinacea. P. oblcllgllS. 
and U. regia. 

Group III consisted of aillphipod eaters . Erichlhollills rttbri
cornis and U. irrorata were the two most abundant prey for all 
fishes in Subgroup III-A. and these two amphipods were also abun
dant in the diets of other Group III fishes. Other amphipods were 
also taken by Group III fishes. 

In summer. as in most other seasons. different sizes of Illost pred
ator species were included in different feeding groups. Thus. small 
R. erinacea clustered with other amphipod feeders , and large skates 
were included with larger individuals of other species which fed on 
decapods (primarily brachyurans such as C. irroralUs). Large U. 
regia and P. oblongus fed on brachyuran decapods . whereas 
smaller individuals of both species fed more on fishes and caridean 
decapods. As in all other seasons except spring. small M. bilinearis 
and U. cht/ss were grouped together. However, larger M. bilinearis 
(151-400 mm SL) were included in a single assemblage which fed 
more on carideans and fishes. Uropllycis chl/sS was associated with 
three separate groups. The smallest (1-100 mm SL) red hake fed on 
S. elegans and P. gaudichaudi and were associated with Group 1-
A. Intermediate-sized fish (101-300 mm SL) fed on gammarideans 
(V. irrorata and E. rllbricornis). decapods , and S. elegalls. and 
belonged to Group III. Large red hake (> 300 mm SL) fed primar
ily on fishes (c. arclijrons) and C. irrorallls . Macro-;.oarces ameri
canus was associated with two groups: Small ocean pout fed mainly 
on amphipods (E. rubricornis, U. irrorata. and A. I'adorum). and 



larger fish fed mainly on C. irrorarus. Lophius ameriCllllus was pri
marily piscivorous and all sizes were included in Group I. 
Cirharichrhys arcrifrolls fed mainly on corophiid amphipods. and 
all sizes were included in Group III. 

DISCUSSION 

Comparison of present results with previous studies indicates that 
although fishes select a certain type of prey, depending on their size 
and habitat, the prey species consumed is dependent upon prey 
availability and prey community structure. Generally. the impor
tant higher prey taxa. e.g., polychaetes. amphipods, decapods. 
etc., are important in the diet of shelf fishes throughout their range, 
but the species consumed reflect availability of these prey items. 
Ruja erinacea fed mainly on amphipods and decapods in the waters 
around Long Island (Smith 1950; Richards et al. 1963), a finding 
duplicated by the present study. The amphipod Leprocheirus pin
guis was the most abundant species in the diet in Long Island 
waters, and Smith (1950) reported that this amphipod was a domi
nant species in the benthos. Although locally common in muddier 
habitats on the outer shelf. L. pinguis is seldom abundant in the 
present study area (Boesch 1978) and was not abundant in the diet 
of the little skate. McEachran et al. (1976) found no significant dif

ferences in the higher taxonomic composition of the diet of R. 
erinaceu from four areas . including the Middle Atlantic Bight. 
Georges Bank, the Gulf of Maine. and the Nova Scotian shelf. 

However. ~pecies compos ition of the most important prey changed 
from north to south. probably reflecting changes in the benthic 
fauna . Previous reports of stomach contents of the other dominant 
species from other localities show similar results (Hildebrand and 
Schroeder 1927; Olsen and Merriman 1946; Bigelow and Schroe
der 1953; Jensen and Fritz 1960; Richard~ 1963 ; Barans 1969; 
Sikora et al. 1972 ; Vinogradov 1972; Langton and Bowman 1980. 
1981) . 

Diversity and Seasonality of Prey Availabilit)' 

The diets of ~cvcra l outer shelf fishes we re quite di V\.' r~e . Raja 
C/'IIIl/('('(/ fed on at least 107 species . U. ChIlS.1 fed l.lO about 130 spe
c ies. S. chrrsop.1 fed on 106 spec ies. and C. anfiji·ol/.I fed on about 
7U prey species. Other predators were more spec ialized in diet. 
~ lIch as U. regia H5 spel' les of prey). M. hilineari:; (51 species). M. 
£Il1/criulIllIS (39 specie,), and P. (lh/UlIglis (34 species). Luphills 

IIlI/l'I'i UII 111.1 II as the most specia lized predator, feeding on only 24 
prL'1 'peL'le~. mostly fishes. 

Although Illany species of prey 'Nere consumed by the fish com
munit), only a few species predominated in the diet of each preda
tor. Most species important in the diet of anyone predator were also 
important for other prl:!dators as well. These species include the 
amphipods Ampeliscu mdorlllll. Brblis se rrara. Eriehthonius 
ruhricomis. and Ullcio/a irrorata. Other important prey species 
Wl:!re Callcer irrorOflis. Crallgull sepfelllspillusa. Diehe/upallda/us 
/eplncau.l. and Dillsf-,,/is bispillosa. 

Pn:dation can be an important factor controlling the structure of 
ol:!nthic communities (Virnstein 1977. 1979; Peterson 1979) . 
Sdcctive predation on prolific prey species keeps the population 
kvds of these species low. allowing more species to coexist in the 
saml:! haoitat (Dayton and Hessler 1972). The heavy predation mor
tality l:!xerted through selective predation by demersal shelf fishes 
on ampdiscid and. especially. corophiid amphipods may keep pop
ulations of these prolific species from completely dominating the 
oenthil' community. thus contributing to the high diversity (Boesch 
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et al. 1977; Boesch 1978) in macrobenthic communities on the 
outer shelf. 

In addition to those prey species that were important for many 
predators. some prey species were important to only a few preda
tors. These included such species as Ensis directus (preyed on 
mainly by R. erinacea). Clymellura sp. A (prey for C. arctifrons), 
Chone infundibullformis (prey for S. chrysops and C. arctifrons), 
Ampe/isca agassizi (preyed on mainly by S. chrysops), fishes (fed 
on by L. americallus and seasonally important for U. regia, H . 
ob/onga, and M. bilinearis) , and cephalopods (important for U. · 
regia , M. bi/illearis, and H. oblonga). 

Many prey species, mostly planktonic invertebrates, were only 
seasonally important in the diet of some predators. These included 
the copepods Cemropages t)picus and Paracalanus spp., hyperiid 
amphipods. decapod larvae. chaetognaths, larvaceans, and juve
nile fishes. Seasonally important benthic invertebrates included 
Diasty/is scu/pta. Ciro/ana po/ita, Trichophoxus epistomus, Mono
ell/odes ec/H'ardsi, Diche/opanc/a/us /eprocerus, and Crangon sep
tl'lI1spillosa. However. most benthic food items were equally 
important in the diet of the predators during all seasons, reflecting 
the temporal persistence (Boesch 1978) of populations of macro
benthos on the shel f. The seasonal importance of planktonic prey in 
the diet is related to two factors. The first is the size class composi
tion of the predators, Smaller red and silver hake present in the fall 
and summer consumed more copepods and hyperiids. Secondly, 
seasonal importance of pelagic food items is related to abundance 
of these taxa in the nearbottom plankton community. Chaetognaths 
were probably concentrated near the bottom in winter and spring, 

when they were important food for many demersal fishes. Larval 
stagcs of decapods were also seasonally important; this is related to 
the seasonal abundance of these stages in the plankton (Grant 
1977) 

Seasonal prey switching (Murdoch et aJ. 1975; Love and Ebeling 
1978) was evident for some predators . Forexample, S. e/egans was 
rare in the diet of large silver hake present in the study area in win
ter. In spring. however. S. e/egalls was the most abundant prey spe
cies consumed by silver hake. This probably represents an 
opportunistic switching in silver hake as chaetognaths become 
abundant in the nearbottom plankton. This switching was indepen
de nt of predator size. i.e .. larger silver hake present in winter and 
spring switched from a diet dominated by amphipods in the winter 
to a diet dominated by chaetognaths in the spring. Other predators 
switched seasonally between benthic and planktonic prey. Urophy
cis ehtlS5 demonstrated a similar switching to chaetognaths, and C. 
arClijrolls switched to planktonic larvaceans in the spring. Love 
and Ebeling (1978) noted that fishes they studied switched to a 
more planktonic diet in winter and spring, when plankton volumes 
were high in their study area or when other food may have been rel
atively scarce. There were similar increases in plankton in spring in 
the Middle Atlantic Bight. Increased feeding on S. e/egans in 
spring is related to an appearance of boreal zooplankton, which 
were abundant following the severe winter of 1977 (Grant 1979, 
1980'). As concluded by Love and Ebeling (1978), seasonal 
switching in prey selectivity, in this case to different prey types
i,e. , benthic to pelagic-probably reflects an increased relative 
abundance or availability of these prey species. Since benthic popu

lations remain relatively constant (Boesch et al. 1977; Boesch 
1978), this is probably due to an increase in nearbottom zooplank
ton. especially chaetognaths and larvaceans. Increased importance 

)G . C. Grant. Acting Assislanl Director. Virginia Inslilule of Marine Science. 
Gtoucester PI.. VA 23062. pers. commun. 20 April t980. 



of decapod larvae in the dietotmany fishes (R. erinacea, U. chuss, 
M. bilinearis, M. american us) in the summer may also reflect this 
phenomenon. 

Predator Size and Feeding Strategy 

The food habits of dominant shelf fishes changed considerably 
with size, as noted in other fishes (Tyler 1972; Ross 1978; Werner 
1979). For most predators this change was a switch to different, 
larger, prey taxa. Many predators (R. erinacea, U. chuss, U. regia, 
and M. bilinearis) fed on increasing numbers of similarly sized, 
small food items, up to a certain length. At this point, there was a 
rapid increase in mean prey size for larger predators, with a con
comitant decrease in the number of prey consumed. Total volume 
of food increased with increasing fish length. Ross (1978) noted a 
similar progression in food habits with increasing size and sug
gested this strategy should maximize energy intake at the onset of 
reproduction, a time of increased energy demand. 

Schoener (1971) predicted, from optimal foraging models. that 
food size should decrease with decreasing predator size. and should 
do so asymptotically. Numerous examples demonstrate the trend of 
his prediction, but evidence for an asymptote has been sparse. and 
one study indicated it did not occur (Schoener 1971). Most shelf 
fishes studied (Figs. 4, 7, 10. 13. 16. 25, 28) demonstrate this phe
nomenon, but there are exceptions. MlIcro;:ollrcl!s 1I11leriClIIllIS 

(Fig. 19) fed heavily on small food items throughout the size-range 
examined, with larger f)sh retaining small prey in the diet. while 
broadening their feeding to include larger prey items. Sll!llO{()IIlIl,\ 
chrysops underwent a marked change in prey-size preference 
between 100 and 150 mm standard length (Fig. 22). but then prey 
size remained relatively constant. There is no asymptote at the 
lower end of the length range for S. ch rysops. 

Larger predators should take a greater size range of food. and 
food diversity (i.e., number of prey types or species) should be 
greater in large animals, unless available small prey are sufficiently 
more diverse (Schoener 1971). In those predators for which benthic 
prey dominated (all except L. lIInericanus and M. bililll!lIris). such 
a relationship is evident for prey types. Although amphipods. the 
dominant prey for smaller predators, decrease in abundance. they 
remain relatively common in the diet of large fish even as other 
larger prey items are added. However, large prey items include the 
much less diverse decapods and larger polychaetes. The high diver
sity of available small prey (amphipods. isopods, cumaceans) result 
in smaller fishes having a more diverse diet at the species level. 

Overlap in Diet 

Most predator species were selective on the macrobenthos. par
ticularly on corophiid and ampeliscid amphipods and decapods. 
These crustaceans were important food for these predators, result
ing in considerable overlap in diet. 

Cluster analysis of predator species and size-classes based on 
prey similarity indicates that intraspecific and interspecific diet
overlap relationships change considerably with season and with 
fish size. Although there was considerable interspecific overlap in 
diet, there is evidence for intraspecific food-resource partitioning. 
Small fishes overlapped in diet intraspecifically as well as with 
small fishes of other species. The larger fishes of these species also 
exhibited interspecific dietary overlap, but fed quite differently 
from the juveniles. These differences in diet overlap with size were 
correlated with changes in feeding strategy with increased fish 
length. For example, in fall (Fig. 31), all R. erinacea ranging 
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between 51 and 250 mm OW fed similarly and were grouped 
together within a larger group of similar feeders. However. skates 
larger than 250 mm OW fed differently and were grouped together 
with other large decapod feeders. Raja erinacea demonstrated a 
marked change in food habits at 250 mm OW (Fig. 4) where this 
shift in food-overlap relationships occurred. The other species that 
grouped with R. erinacl!a also demonstrated a parallel change in 
feeding strategy with increased size. Thus. although intraspecific 
changes in diet with increased size may prevent intraspecific over
lap in diet. considerable interspecific overlap occurred. Although 
intraspecific and interspecific diet-overlap relationships changed 
seasonally. it is apparent that intraspecific differences in feeding are 
as important as interspecific differences in structuring the predator 
community. 

Several reasons may account for the considerable amount of 
interspecific overlap in diet exhibited by shelf fishes. Optimal for
aging theory predicts that as food becomes scarce. predators will 
take a wide variety of food and similar predators occupying the 
same habitat will converge in diet (Pyke et al. 1977). Alternatively, 
some authors have hypothesized that as food density lowers. coex
isting predators will specialize on different prey and food overlap 
will decrease. Considerable food overlap would only be expected if 
food were abundant (Jones 1978). Some field studies support this 
latter hypothesis. although this may be due to a lack of measure
ment of actual resource availability. Thus. Keast (1965) and Zaret 
and Rand (1971) found that fishes specialized in diet and that inter
specific overlap was at a minimum during the food-impoverished 
season. Maximum food overlap occurred when food levels were 
high [see also Ross (1977) and Townsend and Hildrew (1979)]. 
Tyler (1972) reported little overlap in the diets of northern marine 
demersal fishes and concluded that food limitation led to speciali
zation and food-resource partitioning. The present results indicate 
that shelf fishes are selective in their feeding. but that considerable 
interspecific overlap occurs in diet. The question remains whether 
this overlap is due to a food shortage (Pianka 1976; Pyke d al. 
1977) or a food abundance (Zaret and Rand 1971; Ross 1977; lones 
1978). Boesch et al. (1977) and Boesch (1978) reported that density 
and abundance of macrobenthos on the outer shelf were generally 
high and persistent year-round. Walsh et al. (1978) reported an 
increase in plankton productivity in the early spring and suggested 
most of this productivity was transferred to the bottom. This could 
lead to a superabundance of food near and on the bottom in the 
spring. It is noteworthy that food overlap among shelf fishes was 
lowest in spring. and that some of this was due to normally benthic 
predators (e.g .. U. chl/ss and C. arclifrollS) switching to planktonic 
prey. It appears that minimal overlap in diet of shelf fishes in the 
present study is associated with a superabundance of prey in the 
spring, supporting the hypothesis of optimal foraging <Pianka 
1976; Pyke et al. 1977). 

The question also remains to be answered as to whether there is 
competition for food among shelf fishes. Although there was much 
interspecific diet overlap among shelf fishes. overlap need not nec
essarily lead to competition unless resources are in short supply 
(Pianka 1976). Extensive niche overlap may actually be correlated 
with reduced competition (Pianka 1974. 1976; lones 1978). Most 
shelffishes exhibited extensive overlap in habitat and food. but it is 
not known if these resources are in short supply. Predator exclusion 
experiments on the outer shelf indicate that the macrobenthic com
munity is. in part. predator controlled (Boesch 1978) and that popu
lations of certain species. including those important as prey to 
fishes (e.g., corophiid amphipods). may be kept below carrying 
capacity by fish predation. Whether this predation pressure keeps 



potential prey in short supply is unknown. 
Seasonal intrusions of abundant predators could also result in 

food resource limitation and competition. Tyler (1972) reported 

that seasonally abundant species did not. as a group, feed on a 
unique set of prey species. In the present study S. chrysops, a sea

sonal species, was similar in diet to U. cllII.1".I and M. "ililll'llri.\". 
Ocean pout were only abundant seasonally (in summer). but fed on 

common prey species shared with other predators. Apparently sea

sonal intrusions of abundant predators do not affect food availabil

ity on the Middle Atlantic Shelf. 

Overlap in diet between closely related species is generally lower 
than that for unrelated species, suggesting food resour~'e partition

ing among closely relateJ spe~·ies. Thus the ~'ongeners U. Chll.\.1 anJ 
U. regia show a low similarity in prey species anJ prey sile I Fig. 

29). Seasonally. the bothiJs Cilhl/richlln.1 <lrclili·ulI.1 anJ flil" 
pug/o5sillll ob/ollgl/ were aisll4uite dissimilar in diet. Still. no pred

ator monopol izeJ any t roph i~' reS(IU r~·e. Th is ;Ippa rent fooJ 

resource partirioning among d()sel) related species may he due. not 

to present limited food resources. hut to enlironmental fadors anJ 
preJalOr community structure Juring the e\olutillnary history ()f 

these species. 
Although preJat(lrs J~'monstrateJ L"llilsider;lhlc dietll\ ~'rI;lp. cadI 

preJalOr haJ a Jilerse Jict and fed sele,·ti\eI~ on SOil I,' prey items 
that were n,H as imptlrtant in the Jiels of other predators . Perh;lps 

each preJator has a food refuge In these pre~ 'pecles if L"lll11p~,tition 

for food becllmes intense. Due tll Olere\plullatHlil hy fishing \es

sels. poplliatillns llf lishe, on the outer shel f Illa~ he helllll carr~ Illg 
capacity (Ed\\ards IY76: CLlrl-. anJ BnmTl 11n7: Ed\\ard, ;Ind 

Bowman 1979). ;.11111\\ ing ,,'\ nal dOlllinant ,p,'u,', tu CllC\lsl 1111 

similar fool; re,llurces. ,-\ t higher pllplliatilln Ie\ eI,. hlod rc,ourc,', 

may become ;1 limiting factor and the high Ie\el ul diel o\"rlap 

could leaJ to L"llmpctililln. With reJu~'eJ fishing pres-.ure due til 

extended Juri sd iction hy the Cnited States. fish populati(lns Oil Ihe 
outer shelf rna~ increasc. and fOlld cllmpetilHlIl ma\ hccllmc 

intense . 

ACK:\OWLEDG~IEVrS 

I thank John A. Musid. m)" major ad\ ISlir. for prlJ\l~ling assist
ance during this study and for his rnle\\ olthc manusnipt: C. A . 

Barans. G. C. Grant. and C. A. Wenner fur their criticism and 
review of the manusnipt: and the ahle assistanu:. in the field and in 

the laboratory. of many Virginia ln~titute of Marine Science 

employees and graduate ~tudents. I e~pecially thanl-. R. K. Carpen
ter. J A. Col voco resse~. E. 1. Foell. N. P. Heil. R. W. Middleton. 
W. G. Raschi. and 1. van Montfrans for their a~sistance on cruises: 

M. A. Bowen (amphipods). E. L. Wenner and 1. van Montfrans 
(decapods) . G . Gaston (polychaetes), G. C. Grant (copepods and 
chaetognaths). and P. O. Smyth (decapod larvae) for help in identi

fying prey organisms: and W. P. Blystone for the computer pro
grams used in data analysis. This work was supported through 
funds provided by the Bureau of Land Management, contract 
AA550-CT6-62. and the Virginia Institute of Marine Science . 

LITERATURE CITED 

BARANS. C. A. 

1969 . Dislribution. growth and behavior of the spotted hake in Chesapeake 

Bight. M .A. Thesis, COllege of William and Mary. Williamsburg. Va .. 53 p . 

BIGELOW. H. B .. and W C. SCHROEDER. 

1953 . Fishes of Ihe Gulf of Maine . U.S. Dcp. Inter . . Fish Wildl. Serv .. Fish. 
Bul! 53 . 577 p. 

BtGELOW. H . B .. and W. W. WELSH. 

1925. Fishes of the Gul f of Maine. Bull . U. S. Bur. Fish. 40 (Part I). 567 p. 

8 

BOESnl. D. F 

l'i7~. Specie.s dive"il) of marine manol!cnth", in Ihe Virginia area. Chela

peake Su . I ~:2()1l ~ II. 

1'!71< . Belllhil- l'l'lllo~ical sludi"" man"!>cnlh"s . /" Middle: Arlantic Outer 

('"nlinenlal Shelf Environmenlal Siudies: Chemical and Biological Bench

Iilark Siudies. Vol II. p . 1l-1 loll-19!!. Va. Inst. Mar. Sci., Gloucesler Point. 

BOI·.SCII . D. F . 1. N . K~AI: lIn; ~ . and D. K. SERAFY. 

1'177. D"lflhulllln and slrul'lure 01 cOlllnlunilies of macrobenlhus un Ihe Ouler 

C.,nllnenlal Shl'll III Ihl' Middle Arlanlil- Bight: 1975-1976 investiga

lillns . V,1. 11,,1 Mar. Su . Srl'l' Rep. App! Mar. S ... i. Ocean Eng. 175, III p. 
BRAY. 1. R . . and J. T CURTIS. 

IlJ~7 . An IIrdlnallon ,,1 Ihe upland 10"' sl L'lll1l111unilics or suurhern Wiscon

sin . h 'o! M"nll~r. 27 : .l2~ .\~lJ 

(,HA().! N ,lIld J :\ \1IIStcK 

1'177 ">lc h,slllr,. kedlll~ h.lillis. '"1d lunLllllnal morphol"gy or juvenile 

',-I ;Il"lId I"hl" III Ihr Yllrl J<1\l'r 1..· ... 1u.H) . Vlr!!lnia. Fi,h . Bull., U,S. 
7~ h~ 7 711~ 

(I ·\RK S H . ;,,"l B I·. BR()W:-; 

1117 7 (·h.ln!-!I.." an hltllll •• " III 111I11,hl" anl.l '~Uld, !rom the Culfof Maine to 

C.IJh,: H.llh.' r.I" 1')6.' 7-l, 1.1' "Il."II..' ullln\:l.I "(lml n.:'l.'arc.:h \oc~,cl ~urvcy 

.1 .11., hsh Bull .1 S 7:'> I ~I 

( 1.111 ,( .1<1l. H I .Illd W S II'Pllh'S()1\ 

1,,"7.' \n IlIlrndull1t1111" nUllh: nl,aI .,,:I..J"llll·Jlllm ",,:ad , Pre", N .Y., ~19 p, 

Il\) 10' I' K . . lIld I< I< III~ SSI.l · 1< 

1'172 J<pk.tI hlpl"~II .. 11 dl"llIrh.Jflll' III 1II,lIl1t'Jlnmg JI\l'f\iIY in the Jeep 
"l' ,1 I>lxp \l' ,1 1<1. .... 1(1 1'1"1 ~f"'( 

11l\\\RIlS. I< I. 
1"-'1 \Il l ldk \[1.JI1II ~ II,tll'III .. ' " K ... ·I..I..· 111 lh..lllt!l." In pllpulJlion .. alltJ oUl· 

I. ",'" \111 "'PI.. 1.1:111,,1 () ...... ·, III ... ;..<r "'P\.'\. ~~lIlr ~ .H'2- .'11 

I P'\ \I<IIS I< I .11,,1 I< I· III)" \1\' 

1"-" 1," :.1 "Q"llllll' d t, .\ 'IlIlllll"lll.d "hell I,,,hl.." /" R H ~lrouJ and H. 
( 'h: ppl..r ' ... ·dlfn' " , 1'". \I . .rIII · Pl l'~ "~" I\.· lIh In II,h\:r,,: .. mana~l'm,,· nl. p , 

~:"'i- _Hltl "'1111/[ ,""II 111,,[ V-.I"h 1> C 

111/ I· SI! .II1d I· ( 1l.\IBI ·. 1< 

I 'll. ~ \ II 11111 1 "I , I ~ 11. 111 ", l!l l hi ' III . ~~ ." /("h' f ..:1,111101"1,1 8th,,: I XU2 and Ril)lI 

I I I I/d" Ii \1111.11111 IS2;;;' "I" Ih ... ·~ tI", ... ur ,n ()d;J"'~HI..' 8a) Hull. Bin~ham 

(h, l·,IIIII :.:r (,din I ',Ik l 111\ l)o\L\) hl} Yh 

(, .. \I / .\ II, 
II,-q 1 ... (d"~'I..,aI 11I'lrph'II.)~~ III Irl..',h"';JII..'r "frl.',J1ll fi,hc.. Tulane Stud. 

l,lIll H,)I ~lt~1 til 124 

( ,1<\ , I (; (' 

1"'" - I """I.IIl~I"I1 · Ill'lI"11I1I III ('h ... · lIl1 l~11 ~HlJ hltlh'~ll.."at hc-nl.."hlllar~ .. luJi~, 

,III [Ih: \lIddk \11,11111 ...... tlllllnl'11I~11 ,hdl , \'1'1. II. p . ...l-llo4-1.~ Va , In'll. 
\1.lr ~'h I (il,lu .... I..'''kr PI I III I 

Iq~\} \ltddk :\11.111111. HI~h( /lIl1pIJnlhln : 'l..' I..',.nJ ~l'ar rl.'~ult~ and a di~l'U'

'itlll Id th l ' t\l.t\·~l.',lr BL\l·\"I\lS ,unL'~ , Va. In .. l. Mar, 5"." 1,. Spe .. · , Sci. 

1< ,' 1' "\1'1'1 \,', (),','.,,, Fn~ 142.2.10 r . 

HILlJI:BRA,\D. S F . '"1J W. C SCHROEDER . 

IlJ~S h,hl,." til Chl..,'.lrl.."~I...I..' fj~I~ . Bull L:.S. Bur. Fi,h, 43: 1-.166. 

HY .'I·SH B:S; 

19;'1) I' hI..' It UIJ t" Irl..' , h·"'.Jh.:r "11",· ~kh;,.Il."l, ICa.Hero.\"'u.\ ''' ·''/t.' llltH and 

p, :';0\1("/1\ 1'111/..:,/111/\ I. \\ Ith J rl..'\ 1("\\ ,.ilhl.." I1H:thoJ, u:-.cJ in .. lUdic .. of the fuod 
HIII,hl.'" J. :\nll11 . r.l.·, .1 IY:.\ft - 5X 

J/-. '\SI'.I\. A . C . JnJ R L. FRITZ . 

I t}oo Oh:-'l.'f\ Jlion, pn thl.' ,llll1lal.."h I.."()nh .. 'nt:-. llf .. ih-er hake . Tmn .. , Am. 
F-'I,h Sill..' Xl) :2.\lJ - 2--'O 

JO:S;IS R . 

1l)7~ COI1lPI..' tilitm ~IOJ l.."o-e\l .. II..' nl.."C' \\ ilh particular reference to gadoid fi~h 

srcClCS. Rarr. p.~v. Roun. CIIn.s. tnt. Explor. Mer 172:~92-3()(). 

KEAST. A . 

IYo) RL':...lIul't.:e :...ubdi\ i~inn among.~t (uhabiring fi!'th specie!'t in a bay, Lake 

Opinlctln. Ontario. /11 Proc Eighlh Coni'. lin Greal Lakes Res . . Great Lakes 

R", . 01\ . . Uni,. Mi'h .. Puh! U. p . 106-13~ . 

LANCE. G. N .. and W. T. WILLIAMS. 

IlJb7 , A general Ihcllry or da~siricalory sorting str",regics. I. Hiemrchical 

systems. Compul. J. lJ : ~n-380 . 

LANGTON. R . w.. amI R . E. BOWMAN. 

1980. FOOllof fifteen Northwest Atlantic gadiform fishes. U.S. Dcp. Com

mer .. NOAA Tech . Rep. NMFS SSRF-740. 23 p. 

IlJ81 . Food "I' eighl Northwesl Atlanti ... pleurunectifurm lishes. U.S. Ocp. 

Commcr .. NOAA Tech. Rep. NMFS SSRF-749. 16 p. 

LOVE , M . S .. and A. W EBELING. 

1978. F"nd and habilat of three switch-feeding fishes in the kelp forests off 

Sanla Barhara. California. Fish. Bull.. U.S. 76:257-271. 



McEACHRAN. J. D .• D. F. BOESCH. and J. A. MUSICK. 

1976. Food division within two sympatric species-pairs of skates (Pisces : 

Rajidae). Mar. BioI. (Berl . ) 35:301-317. 

McEACHRAN. J. D .• and J. A. MUSICK. 

1975. DistribUlion and relative abundance of seven species of skates (Pisces: 

Rajidae) which occur between Nova Scotia and Cape Haneras. Fish. Bull .. 

U.S. 73 : 110-136. 

MURDOCH. W. w.. S . AVERY. and M . E . B. SMYTH. 

1975. Switching in predalOry fish. Ecology 56: 1094-1105 . 

MUSICK. J. A. 

1974. Seasonal distribution of sibling hakes. Urophycis cilliSS and U. Il'/Illis 

(Pisces: Gadidae) in New England . Fish. Bull .. U.S. 72:481-495. 

MUSICK. 1. A .. J. A. COLVOCORESSES. and E. 1. FOELL. 

1979. Historical community structure analysis of finfishes . I : Chesapeake 

Bighl. Va.lnst . Mar. Sci .. Spec . Rep. Appl. Sci. Ocean En/!. 198: 1-44 . 

MUSICK. J. A .. and L. P. MERCER. 

1977. Seasonal distribution of black sea bass. Celllmprislis slrilllll. in the 

mid-Atlantic Bight. with comments on the ecology and fisheries of the spe 

cies. Trans. Am. Fish. Soc. 106 : I ~-25. 

NICHOLS. J. T.. and C. M . BREDER. Jr. 

1927. The marine fishes of New York and southern New England . Zoologica 

(N. Y) 9(1). 192 p. 
OLSEN. Y. H .. and D . MERRIMAN . 

1946. Studies on the marine resources of "luthern New En/!Ian<.l. IV The 

biology and econumic imp0rlam:c of the ocean pout. Mtlcro::.oarc('.\ CllI/cri

callUS (Bloch and Schneider) . Bull . Bin/!ham Occanllgr. Cllllc,·t. Yak 

Univ. 9(41: 1- 184 . 

PEARCE. 1. B .. 1. V. CARACCIOLO. M . B. HALSEY. an<.l L. H . ROGERS. 

1976. Temporal and spatial uistrihutilln III' henthic macr"in\crtehrates in the' 

New York Bight. Am. Soc. Limn"l . Ocean"gr. Spec . Symp. 2:.1<i-l-40.' . 
PETERSON. C. H. 

1979 The impurtancc 01" pn:Jatilln and L"tllllpctitiun in ,)r~'lnl/ing till' interti · 
dal epilaunal uHnl11uniti('~ of BarnL'gallnkl. Nl'\\ h:r'L'! . OCL'olugia (Bcrl I 
39 : 1-~4 . 

PIANKA. E. R . 

1974. Niche overlap and uilluse c"mpctlti"" p",,' Natl A,·a<.l SCI. 

71:~141-21-15 . 

1976. Competition and niche thellry. III R. M Ma\ Icdit"". Theoretl,'JI 

ecology: prin,iples and applicatiJlns . p. 11-1-1-11 W B. Saunders ('I •. . 

Phila. 

PINKAS. L.. M . S OLIPHANT. an<.l L L K. IVERSON 

1971. Food habits of alba cure. hluefin tuna. Jnd honlto in C alifornid \I,lter,. 

Calif. Dep. Fi,h Game. Fish Bull . 152. Ill:; p. 

PRATT. S. D. 

1973. Benthic fauna . III Coastal Jlllsh"re eT ,\ IronJll,ntal In\entor,. eire 

Hatteras to Nantu,ket Shoa" . p . 5-1 to 5-70 . MJr. Puol. S,,- Uni\·. R .1. 2 . 

PYKE. G . H .. H . R . PULLIAM ... n<.l E . L. CHARNOV 

1977 . Optimal foraging: :J ~ckl'ti\L' n:vil:w o'-theory and h: 'h. Q . Rc\ . Bi\ )1. 
52: 137-154 . 

RICHARDS. S. W 

1963. The demersal fish population of Long Island Sounel. Bull. Bingha Jll 

Oceangr. Coll ect.. Yale Univ. 18(~1. 101 p . 

RICHARDS. S. W . D . MERRIMAN. and L. H . CALHOUN . 

1963. Studies o n the marine res"u,,·,s "I' southern New Englan<.l . IX . The 

biology of the little skate. Rojll!'rilloc"" Milchill. Bull . Bingham Occanogr. 

Collect.. Yale Univ. 18(3):5-67. 

9 

ROSS. S. T. 
1977 . Patterns "I' re"lurce partitioning in scarobins (Pisces: Triglidac) . Co

peia 1977:561-571. 

1978 . Trophic ontogeny of the leopard scarobin. Prilll/olus Scilll/US (Pisces: 

Triglidae). Fish. Bull .. U.S. 76:225-234. 

SCHOENER. T. W. 
1971 . Theory of feeding strategics. Annu . Rev. Ecol. Syst. 2:369-404. 

SEDBERRY. G.R .. and J. A . MUSICK. 

1978 . Feeding strategies of some demersal fishes of the continental slope and 

rise oil the mi<.l-Atlantic coa,1 of the USA . Mar. Bioi (Berl.) 44:357-375. 

SIKORA. W B .. R. W HEARD. and M. D. DAHLBERG. 

1972 . The occurrence an<.l food habits of two species of hake . Urophrcis 

regills and U. j70ritillilUs in Georgia estuaries. Trans. Am. Fish. Soc. 

101 :513-525. 

SMITH. F. E. 

1950. The henthos of Block Island Sound . L The invertebrates. their quanti

ties anu their relations to the fishes. Ph .D. Thesis. Yale Univ .. New Haven. 

213 p. 
STEIMLE. F. W. and R. B. STONE. 

1')73 . Ahundance and elistribution of inshore benthic fauna off southwestern 

Long "Ian<.l . New York . U.S . Dcp . Commcr .. NOAA Tech . Rep. NMFS 

SSRF-673 . 50 p . 

TOWNSEND. CR .. an<.l A. G . HILDREW 

IlJ7t} , Foraging .... tratcgics ami CO-cxl .... tencc in a .... easonal environment. 
(kcoltlgla IBeri.) 3H :2.11-23-l. 

TYLER .A . V 

I Y71 . Pcriouil' anti ft.-sident compone-nb in communities of Atlantic 

fishes . J. Fi sh . Res . Boar<.l Can. 28:935-946. 

IY7'2 . Foou rc ..... PurcL' t.1ivision among northern marine demersal fi .... hes. 1. 
Fi,h . Re.s. B"aru Can . 2'-! :'-!'I7 - I003. 

VINOGRADOV. V I 

1')72 . Studtes "I' the f"ou habits "I' .silver and rcd hake In the northwest Atlan

tic ar,·,1. l'Io5-t>7 . Int. CO IllIll . North wes t Atl. FI,h. Res . Bull . 9 : ~ I -50. 

VIRr-;STEIN. R . W 

11)77 . The illlp"rtanee "I' pre<.lation by crahs "n<.l fishes on henthk infauna in 

Chesapeake Ba). Ecol"gy 5g: I 199-1 ~ 17 . 

1l)7Y. Prl'oation on \.!~[Uilrinl' lnLJuna: Rc:-.pon~e pattcrn~ of component spe

c IL':-' . F;-.lUaric\.2: ol)- Hh . 

WALSH. J J. . T E. WHITLEDGE. F W BARV EN IK . CD. WIRICK. "n<.l S. O. 

H()W~ . . 

1 'J7X . Wll1d e\enls an<.l f""d c hain <.I yna illics withlll th e Ne\l' York 

Bight. LlIlll1,,1 Oceallogr. 23:65'1-6X3. 

\\U<r\ER. E. E. 
IlJ7Y , NiL'he partitioning hI' fuou "i7l? in fi sh cUllllllunities. /11 R. H. Stroud 

a nd H Clepper (editors), PreJalOr-pn:y sy~lc.:ms in ri~herJC's m •. mage!11cnL p. 

-' 11 " .'22 Sport Fi sh . In, ... Wash .. D.C 

WERr-;ER . E . E . . and D . J. HALL. 

IlJ7tl . N il'he shifh in sunfi :-. ht.: .' : experimental L'v idencc anu ... ignifil'a nl.:e . Sl.'i 

ence IWa sh .. DC.) I'll :-10-1 - -106. 

WINDELL. J. T 

IlJ71 Food analy,is and rate of<.llgestion. III W. E. Ricker leuitor). Methods 

Illr a s.sCSSlllent 01 fish pru<.luction III Iresh watns. p. 21 :; - 266 . IBP lint. 

Sip!. Programme) HanJh . 3. 
ZARET. T M . anu A . S. RA ND. 

1'171 . Competition in tropical stream Ii shes: SU pPllrt for th e competiti ve 

exclusion principle. Eclliogy 52:.136-3-12 . 



n 1' ... Figure I.-Location of sample areas R ad·' 

10 



Raja erinacea 

90 

10 

0 

10 
W 20 :::!! 
3 
0 
> 40 
~ 
° 50 

eo 

90 

a: 
w 
CD 
:::!! 
:> 
z 3 
~ 
° 20 

10 

0 

10 

20 
w 30 
:I 
:> 40 ..J 
0 '0 > 
~ 
° 

60 

70 

I 

9 

FALL 1916 

A 
A 
B 
C 
o 
E 
F 
G 

B 

-1B.L 
6191 
5918 

963 
214 
19 
18 
51 

C 
------ ------

11% 55% 

81% 

SPRING 1977 
I RI 

A 8908 
A 8 3201 

C 600 
0 367 
E <I 
F 1055 
G 68 

8 C 
------- ---- --- -

62% 

94% 

50% 

% FREQUENCY 

F 

o G 
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Figure S.-Percent frequency occur rence, percent number, percent volume 
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Merluccius bilinearis 
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Macrozoatces american us 
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Figure 17.-Percent frequency occur rence , percent number, percent volume 
displacement , and index of relative importance (IRJ) of higher laxonomic 
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Citharichthys arctifrons 
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Figure 27.-Percent frequency 
oC(·urrence. percent number. per
cent "olume displacemenl. and 
index of relati\'e importance (lRI) 
of higher taxonomic group' of food 
for sile intenals (mm) of Para/iell
tllys ob/ollg/ls. 

Figure 28. - Relationship bet .. een 
size of Para/iehth)"s ob/ongus and 
"olume of food consumed (broken 
line). mean prey 'olume (solid 
line). and prey number per stom
ach (dashed line). 
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Figure 31.-Dendrogram depicting diet similarity (Bray-Curtis similarity 
index) among size groups of predators in the fall. Roman numerals indicate 
groups referred to in the text. 
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Similarity 
~I.O +.8 +.6 +.4 + .2 o - .2 - .4 - .6 - .8 -1.0 -1.2 -1:4 

(N) LENGTH PREDATOR I I I 
(1) 651-700 L. americanus 
(1) 201-250 U. regia 
(1) 151-200 L. american us 
(4) 251-300 L. americanus 
(3) 201-250 L. americanus 
(2) 451-500 L. americanus 
(5) 301-350 L. americanus A 
(3) 451-500 M. bilinearis 
(5) 51-100 L. americanus 
(1) 351-400 L. americanus 
(8) 101-150 L. americanus 
(67) 251-300 M. bilinearis I 
(70) 301-350 M. bilinearis 
(12) 351-400 M. bilinearis 
(6) 101-150 M. bilinearis 

8 (2) 151-200 M. bilinearis 
(1) 401-450 U. chuss 
(7) 401-450 M. bilinearis 
(1) 901-950 L. americanus 
(1) 501-550 M. bilinearis 
(24) 51-100 M. bilinearis 
(4) 201-250 M. bilinearis 
(5) 1-50 M. bilinearis 
(8) 51-100 U. chuss II 

(16) I 101-150 U. chuss 
(12) 1-50 U. chuss 
(7) 151-200 U. chuss 
(14) 101-150 P ob/ongus 
(7) 351-400 M. americanus 
(52) 51-100 R. erinacea 
(8) 151-200 M. americanus 
(42) 21-40 C. arctifrons A 
(47) 41-60 C. arctifrons 
(9) 51-100 Pob/ongus 
(12) 251-300 P. ob/ongus 
(9) 351-400 U. chuss m 
(42) 201-250 P. ob/ongus 
(6) 201-250 M. americanus 
(1) 451-500 U. chuss 
(35) 81-100 C. arctifrons B 
(4) 101-120 C. arctifrons 
(47) 101-150 R. erinacea 
(72) 151-200 R. erinacea 
(103) 251-300 U. chuss 
(72) 301-350 U. chuss 
(2) 401-450 M. americanus 
(8) 201-250 U. chuss 
(9) 151-200 Pob/ongus 
(46) 201-250 R. erinacea 
(70) 251-300 R. erinacea 
(4) 61-80 C. arctifrons 
(1) 101-150 M. americanus 

j I I I I I I I I I I , 
+ 1.0 +.8 +.6 +.4 +.2 o - .2 -.4 -.6 - .8 - 1.0 - 1.2 -1.4 

WINTER 

Figure 32.-Dendrogram depicting diet similarity (Bray-Curtis similarity 
index) among size groups of predators in winter. Roman numerals, letters and 
arabic numbers indicate groups and subgroups referred to in tbe text. 
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Simlla,.,y 

+1.0 +.8 +6 +.4 +.2 0 - .2 - .4 
(N) LENGTH PREDATOR I I 

(2) 101-150 L. americanus 
(1 ) 201-250 L. americanus 
(3) 151-200 L. amer;canus 
(2) 451-500 U. chuss 
(2) 201-250 U. regia 
(1 ) 101-150 M. amer;canus 
(2) 550-600 M. americanus 
(1 ) 401-450 M. amer;canus 
(3) 251-300 U. regia 
(1) 51·100 P ob/ongus 
(39) 101-150 Pob/ongus 
(6) 401-450 M. bilinearis 
(2) 451-500 M. bilinearis 
(3) 251 -300 L. american us 
(3) 301-350 L. americanus 
(2) 351-400 L. amer;canus 
(1) 51-100 L. american us 
(1) 400-450 L. american us 
(2) 151 -200 M. b;linearis 
(5) 201 -250 M. bilinearis 
(22) 251-300 M. bilinearis 
(6) 301 -350 M. bilinearis 
(5) 351 -400 M. bilinearis 
(5) 21-40 C. arctifrons 
(13) 41-60 C. arctifrons 
(52) 81 · 100 C. arctifrons 
(17) 101 -120 C. arctifrons 
(10) 61 -80 C. arctifrons 
(7 ) 121 -140 C. arctifrons 
(8) 151 -200 M. american us 
(1) 251-300 M. americanus 
(10) 201 -250 M. american us 
(31 ) 51 -100 R. erinacea 
(51 ) 101 -150 R. erinacea 
(89) 151-200 R. erinacea 
(2) 451 -500 M. americanus 
(90) 251 -300 U. chuss 
(101) 301 -350 U. chuss 
(22) 351-400 U. chuss 
(45) 101-150 u. chuss 

2J (21 ) 151-200 U. chuss 
(79) 51-100 u. chuss 
(15) 201 -250 U. chuss 
(7) 401-450 u. chuss 
(40) 201 - 250 Pob/ongus 
(6) 251 -300 P ob/onqus 
(20) 151-200 P ob/ongus 
(27) 201-250 R_ erinacea 
(58) 251-300 R. erinacea 

I I 1 I , I I 
tl.O +8 t .6 +.4 + .2 0 - .2 - .4 

SPRING 

Figure 33 .-Dendrogram depicting diet similar it) (Bray-Curlis similarity 
index) among size groups of predators in spring. Roman numera ls indicate 
groups referred to in the text. 
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(N) LENGTH PREDATOR 

(1) 1-50 L. americanus 
(1) 51-100 U. chuss 

A (121) 1-50 M. bilinearis 
(84) 1-50 U. chuss 
(33) 51-100 M. bilinearis 
(3) 201-250 L. americanus 
(4) 251-300 L. americanus 
(1) 351400 L. americanus 
(1) 401450 L. americanus 
(11) 151-200 L. americanus 
(2) 301-350 L. americanus 
(1) 601-650 L. americanus 
(3) 101-150 M. bilinearis 
(2) 51-100 L. americanus 
(33) 251-300 M. bilinearis 
(11 ) 301-350 M. bilinearis 
(13) 151-200 M. bilinearis 
(115) 201-250 M. bilinearis 
(2) 351400 M. bilinearis 
(11) 151-200 Rob/ongus 
(45) 201-250 Rob/ongus 
(14) 101-150 L. americanus 
(112) 151-200 U. regia 
(33) 201-250 U. regia 
(5) 301-350 U. chuss 
(1 ) 401450 M. americanus 
(1) 451-500 R. erinacea 
(11 ) 251-300 Rob/ongus 
(4)1 251-300 U. regia 
(13) 251-300 M. americanus 
(5) 301-350 M. american us 
(23) 251-300 R. erinacea 
(105) 41-60 C. arctifrons 
(101) 61-80 C. arctifrons 
(31) 81-100 C. arctifrons A 
(4) 101-150 M. american us 
(41) 151·200 M. americanus 
(1) 2140 C. arctifrons 
(120) 151·200 U. chuss 
(19) 201-250 U. chuss 
(19) 101-150 U. chuss 
(11 ) 251·300 U. chuss 
(50) 151-200 R. erinacea 
(16) 201-250 R. erinacea B 
(11) 51-100 R. erinacea 
(59) 101-150 R. erinacea 
(20) 101·120 C. arctifrons 

I I I I I I I I 
+ 1.0 +.8 +.6 +.4 +.2 0 -.2 -.4 

SUMMER 

Figure 34.-Dendrogram depicting diet similarity (Bray-Curtis similarity 
index) among size groups of predators in summer. Roman numerals and let
ters indicate groups and subgroups referred to in the text. 
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Table 1.--Fishes selected for food habits analysis, and percentage of the total catch 
by number (N) and weight (W) comprised by each species, for each cruise. 

Fall 1976 Wint e r 1977 SEring 1977 Summer 
Species N W N W N W N 

Raj idae 
Raj a erinacea 6.7 21.2 13.4 14.7 24.2 28.6 5.2 

Lophiidae 
Lophius americanus 1.5 18.3 2.8 11.5 3.3 12.7 1.2 

Gadidae 
UroEhl:cis chuss 25.0 0.3 39.8 33.4 36.6 33.6 17.3 
Urophl:cis regia 1.2 1.4 O. 1 0.1 0.6 0.9 7.2 
He rluccius bil inearis 1 h. 7 5 .1 22 .8 25.3 10.2 14.1 27.0 -------

Zoarcidae 
~la c roz oa r ces americanus 0.5 0.4 1.8 (J.9 5.3 3.8 8.2 - ----

Sparidae 
Stenotomus ~~so~~ 26.7 25 .Y 0.1 (). 1 0.4 0.2 0.0 

Bothidae 
Citharichthys arctif ron s 11.7 () . 1 7.9 (). 1 7.1 0.3 26.9 -----
Paralichtl~~ oblongus 5. 2 7 .1 s.o 2 .8 9 .2 4.2 1.9 

TOTAL 95.2 7').8 93 . 7 88.9 96.9 98.4 94.9 
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Table 2.--Percent frequency occurrence (F), percent number (N), percent volume (V) and index of relative importance (IRI) of food items in Raja erinacea · stomacha, by cruiee. 

Taxon 
Food Item 

Cnidaria 
Hydrozoa 

Eudendrium spp. 

Anthozoa 
Unidentified 

Annelida 
Po1ychaeta 

Aphrodita ~ 
Harmothoe extenuata 
Sthene1ais 1imico1a 
Phy11odocid-a-e---
Nereidae 
Nereis 

~. £!tl 
Nephtyidae 
Aglaophamus circinata 
Nephtys 
N. bucera 
N. 'inCiS4 
G1ycer a spp. 
G. dibranchiata 
Godiada norvegica 
G. brunnea 
sca~ inflatum 
Ophelia denticu1ata 
OpheHna spp. 
Ma1danidae 
C1ymenella torquata 
Euclymene ~ 
C1ymenura .p. A 
Spionidae 
Spiophanes bombyx 
Onuphis pallidula 
~spp. 
Lumbrineris fragi1is 
Ampharete~ 
Pherusa affini. 
Silbelli'dae-
Chone infundibu1iformi. 
FiTOj\rama imp 1exa 
Unidentified 

Total Po1ychaeta 

Mollusca 
Scaphopoda 

Unidentified 

Gastropoda 
Unidentified 

Pelecypoda 
Ensis ~ 
lInidentified 

Total Pelecypoda 

Cephalopoda 
La ligo peale! 
Rossia ~ 
Octopus vulgaris 
Hnidentified 

Total Cephalopoda 

Total Mollusca 

F 

3.67 
.41 

3.67 

.41 

.41 

.41 

4.10 

.41 
2.86 
6.53 

.41 

.41 
1.22 
4.08 

.81 

.41 

.41 
8.57 

.41 

2.45 
l.22 
2.04 
l.22 
4.90 

.41 
29.80 
54.69 

.41 

.41 

10.61 
13.47 
24.08 

.41 

.82 

l. 22 

25.71 

Fall 1976 
N V 

.12 

.01 

.17 

.01 

.01 

.01 

.11 

.01 

.08 

.20 

.03 

.01 

.03 

.75 

.02 

.01 

.01 

.24 

.01 

.07 

.03 

.11 

.06 

.20 

.01 

.97 
3.32 

.01 

.01 

.29 

.37 

.67 

.01 

.02 

.03 

.72 

1.63 
.25 
.17 

.00 

.00 

.00 

.86 

.83 
.24 
.81 
.69 

.01 

.23 

.51 

.02 

.02 

.02 

.58 

.03 

.76 

.02 

.56 

.94 

.77 

.50 
3.83 

14.28 

.00 

.08 

3.10 
7.61 

iO.71 

1.25 
.01 

1. 26 

12.06 

IRI 

6 
,,1 

1 

,1 
<l 
<l 

4 

.::1 
1 
7 

<1 

""I 
~1 

5 
~1 

.0::1 
~ 

7 
':::1 

2 

'1 
1 
1 
5 

,1 
143 
963 

..:.1 

Ll 

36 
108 
274 

d 

2 

329 

F 

.35 

2.08 
.70 

7.29 

1. 73 

2.78 

11.46 
.35 
.69 
.69 
.35 

1.04 
.35 

8.67 

1.39 
7.98 
2.08 

3.47 

14.93 
42.31 

.35 

20.48 
.69 

20.83 

21.18 

Winter 1977 
N V 

.01 

.07 

.03 

.48 

.00 

-, 

1.90 
.03 

1.28 

.04 .72 

.06 .10 

.31 2.29 

.01 .26 

.02 .01 

.02 .04 

.01 .02 

.03 .13 

.01 .02 

.22 .96 

.03 .22 

.23 .37 

.08 .28 

.08 .16 

.37 1.26 
2.08 10.07 

.01 

.51 

.02 

.52 

.53 

.00 

10.30 
.19 

10.49 

10.49 

IRI 

..:1 

4 
L.l 
13 

,1 

30 
,1 
'::1 
,1 
.q 
<:'1 
.::1 

10 

.0::.1 
5 
1 

24 
515 

<:,1 

221 
<.1 

229 

233 

F 

1.13 

1.13 
10.94 
17.% 

.35 

.38 

1.13 
.75 
.75 
.38 

.75 
12.08 

6.42 
.38 
.75 
.38 
.38 

10.19 
.75 

.38 

.75 
1.51 
3.77 
1.51 

3.02 

20.38 
61.51 

27.17 
.38 

27.55 

.38 

.38 

.75 

28.30 

Spr1Il8 1977 
N V 

.03 

.03 

.38 

.67 

.01 

.01 

.03 

.02 

.02 

.01 

.02 

.31 

.14 

.01 

.04 

.01 

. 01 

.23 

.02 

.01 

.02 

.03 

.10 

. 08 

.07 

.47 
2.73 

. 63 

. 01 

.64 

.36 

.52 

.22 
1.89 

.01 

.00 

.15 

.03 

.23 

.04 

. 05 
1.30 

.25 

.08 

.04 

.01 

.01 

.67 

.02 

.01 

.01 

.12 

.15 

.42 

.18 

.60 
7.03 

12.61 
.00 

12.62 

.01 .00 

.01 .00 

.02 ~ .00 

.66 12.62 

IRI 

":'1 

1 
7 

44 
":1 

<1 

-'I 
.0::.1 
.0::.1 
<-I 

"::1 

19 

3 
.0::.1 
":'1 
<I 
<'1 

9 
<.J. 

<J. 
..::1 
<1 

1 
1 

22 
600 

360 
",1 

365 

'<::1 

",1 
.q 

376 

F 

7.05 
4.41 

.88 

4.41 

1.32 

.88 
3.08 

3.96 

8.81 
5.73 

.88 

1.32 
.44 
.44 

.44 

.44 
1.32 

.88 

.44 

10.13 
40.53 

3.08 

3.08 

.44 

.88 

1.32 

4.41 

tlUlllller 1977 
N V 

.30 

.15 

.03 

.18 

.04 

.03 

.09 

.11 

.76 

.16 

.03 

.04 

.01 

.01 

.01 

.01 

.04 

.03 

.01 

.31 
2.34 

.10 

.10 

.01 

.03 

.04 

.14 

.13 

.26 

.02 

.20 

.08 

.08 

.56 

.14 

.61 

.22 

.04 

.05 

.00 

.00 

.03 

.07 

.01 

.39 

.00 

.30 
3.20 

.62 

.62 

.20 

.08 

.28 

.90 

lilt 

3 
2 

,,1 

2 

'::1 

£1 
2 

1 

12 
2 

£1 

.<.1 
"'::'1 
.:::J. 

Ll 
<I 
.0::.1 

<'1 
..::1 

'6 
225 

2 

2 

<J. 
41 

.£.1 

5 
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Table 2 .--Continue d . 

Taxon 
Food Item 

Crustacea 
Copepoda 

Calanus finmarch i cus 
~anus spp. 
Centropa ges treiellS 
Candacia armata 
Metridia lucens 
Caligus s pp . 
Unidentif i e d 

Tota 1 Copepoda 

Stomatopoda 
Unidentif i ed 

Mys idacea 
Heteromys i s formo sa 
ErtthrofS erythropthalma 

Tota Mysl.dacea 

Cumac ea 
Eudore 11& spp. 
! . hispida 
Diastylis spp. 
Q. sculpta 
Q. bispinosa 
Q. polita 
Nannastacidae 
Petalosarsia declivis 
Unidentified -------

Total Cumacea 

lsopoda 
Chirodotea spp . 
C. tuftsi 
C. ar;nrcola 
Uotea tri loba 
~n~ 
g. polita 
Janira alta 
Unidentwed 

Total lsopoda 

Amphipod& 
Ampelisea spp. 
A. vadorum 
!. macroc;phala 
!!. aga88iz1 
Byblis ~ 
LeptocheiruB E.!!!I!!!!. 
Argissa hamatipes 
Corophiulll spp. 
Erichthonius rubricornis 
Unciola spp. 
~rata 
Pse;;;r.mrcora obliguua 
Siphonoectes smithianus 
Melita dentata 
Casco bigelowi 
Jerbarnia sp. A 
Protohaustorius wigleyi 
l'hoUs .pp. 
PiiOUs dentata 
PrOtOiiiediilfilSc ia ta 
Hippomedan serratus 
Anonyx .!!!!!. 
!!. lillJeborsi 
Oedicerotldae 
Monocu lodes s pp . 
Monoculode. ~ 

F 

.41 

.41 

.41 

. 41 

2.45 
.41 

22 . 04 

6 . 53 
28 .16 

. 41 
2.04 

.41 

18.78 

. 41 
20.40 

4.08 
38.78 

.41 
2.86 

62.45 
8.57 

.4! 
26.53 

51.43 

.41 

. 41 
1.22 

1.63 

4 . 49 
1.22 

.41 

.41 

.41 
2.04 

Fall 1916 
N V 

.01 

.01 

.01 

.01 

.1 7 
.01 

1.84 

.32 
2.34 

. 01 

.07 

. 01 

1.10 

.01 
1.20 

.32 
9.46 

.02 

. 10 
49.82 

.67 

.01 
1.84 

8.06 

.01 

. 01 

.03 

. 05 

. 15 

.03 

.01 

.01 

.01 

.08 

.00 

.00 

.00 

. 00 

. 02 

.00 

.36 

.04 

. 4 3 

. 00 

. 0 1 

. 00 

1. 27 

.00 
1.28 

.02 
1. 74 

.01 

.03 
9.32 

.33 

.00 

.18 

1.50 

. 00 

.00 

.03 

. 01 

. 06 

.02 

.00 

.00 

.00 

.01 

lRl 

<:l 
.(1 

£..1 

d 

<.1 
<..l 
49 

2 
78 

.:.1 
-<:1 

..:.l 

44 

<.1 
51 

1 
436 
41 
d 

3694 
9 

<.l 
53 

491 

<.1 
.<J. 
'-1 

d 

<.1 
<1 
~ 

d 
<1 
~ 

F 

1. 39 
1. 73 

.35 

.69 
3 .82 

.69 

.69 

. 35 

.69 
3.13 

33 .68 
35 . 76 

.35 
1. 39 
2.43 

54 .8 6 

. 35 

.35 

2 . 43 

13.19 

.69 
15.97 

1.39 
22 .92 

.69 
1.73 

57.64 
18.05 
4 . 17 

. 35 
66.67 

87 . 15 

1.39 
.69 
.35 

3.47 
. 35 

2 . 78 
.35 
.35 

4.17 

Win ter 19T,-
N V 

.08 

.05 

.0 1 

.02 

.16 

. 02 

. 02 

. 0 1 

.02 

.26 
4 . 26 
4. 10 

.01 

.05 

.06 
8 . 77 

.01 

.01 

. 05 

.36 

. 02 

. 44 

. 05 
1. 20 
. 02 
. 04 

9.43 
2 . 05 

.16 

.01 
17.64 

50.65 

. 04 

.02 

. 01 

.10 

.01 

.06 

.01 

.01 

.29 

. 00 

.00 

. 00 

.00 

.00 

. 00 

.00 

. 00 

. 00 

.02 

.53 
1. 00 

.00 

.00 

.01 
1. 56 

.00 

.00 

.01 

.93 

.02 

.97 

.01 

.34 

. 01 

. 01 
2.64 
1.17 

. 02 

.00 
1. 89 

15.86 

.02 

.01 

.00 

. 02 

.00 

. 06 

.02 

.01 

.07 

lRl 

"-1 
'-1 

"'-1 

-<..1 
1 

<.l 

..:.1 

-<..l. 
-<..l. 

1 
161 
182 

<.1 
<1 
<:1 

567 

..:.1 

..:.1 

,,-1 

17 

,,1 
23 

'-1 
34 
... 1 
-d 

696 
58 

-<..l. 
1302 

5797 

<1 
<1 
<1 
<1 
<..l 

<1 
~ 

'-1 

F 

1. 51 

1. 51 

.7 5 
3.40 

.75 

.75 
1. 50 

2.26 
1.13 

.38 
60.75 
42. 26 

.38 

1.51 

70.94 

.38 
1. 38 
1. 51 

12. 8 3 

11.32 
.38 

24.91 

.75 
22.26 

. 38 
3.40 

67.55 
14.34 

.75 

74.34 

87 . 92 
.38 

.38 
2.64 
1.13 
1.89 

.38 
3.02 
3.02 
2.64 

1.13 

Spring 1911 
N V 

.04 

. 03 

.02 

. 09 

. 02 

.02 

.03 

. 05 

.03 

.01 
8 . 65 
4.29 

. 01 

. 07 

13. 09 

.02 

.01 

.07 

. 54 

.59 

.01 

1.24 

.02 

.94 

. 01 

.13 
11. 26 

.85 

. 02 

28.30 

33 . 91 
.01 

.02 

.06 

.10 

. 12 

. 01 

.09 

. 08 

.06 

.03 

.00 

.00 

. 00 

.00 

. 0 1 

. 00 

.02 

.00 

. 00 

. 00 
1. 21 

. 56 

.00 

. 00 

1. 77 

. 00 

.00 

. 02 

. 09 

1.38 
. 00 

1.51 

.00 

. 26 

.00 

.01 
3.04 

.45 

. 00 

3.69 

9.28 
.00 

. 02 

.02 
101 
. 01 

. 00 

. 01 

.09 

.17 

.00 

lRl 

<1 

"-1 

<1 
'-1 

..:.1 
"-1 
<1 

q 

<1 
<J. 

594 
205 
<.1 

<;1 

1055 

",1 
.<1 
-<..l. 

8 

22 
~ 

68 

1 
34 
<..J. 
41 

966 
19 
.. 1 

2379 

3798 
<'1 

<1 
'-1 
<1 
'-1 

,,-1 
<'1 
<1 

1 

<1 

F 

3.08 

.44 
13.22 

.44 

.44 

15.42 

1.32 

.88 

. 88 
1. 76 

.44 

.44 
42.73 
48 . 46 

2.64 
.44 

6 .'. 4/, 

.44 

.88 

.44 

.88 

3.08 
.44 

6.17 

.44 
42.29 

5 . 73 
69.16 
8.81 
2.20 

71.37 
.44 

77.09 

1.76 
.44 

3.96 

2 . 64 
.88 
.44 

1.32 

54.63 

Summer 1917 
N V 

.10 

.01 

.47 

. 01 

.01 

.60 

.04 

.03 

.03 

. 05 

.01 

.01 
6.97 
5.39 

.08 

. 01 
12.47 

. 03 

.04 

.01 

.04 

.10 

.01 

.21 

.01 
9.31 

. 19 
19.49 

.37 
.06 

14.98 
.01 

15.51 

.08 

.01 

.14 

.08 

.03 

.01 

.04 

9.08 

.00 

.00 

.01 

.00 

.00 

.01 

.05 

.01 

.00 

.01 

.00 

.00 

.60 

. 71 

.00 

. 00 
1. 31 

.00 

.01 

.00 

.01 

.22 

.00 

.24 

.00 
1.53 

. 03 
4.06 

.16 
. 00 

1.14 
.00 

3.24 

.01 

.00 

.08 

.00 

.00 

.00 

.01 

1.19 

lRl 

..:.1 

-<:1 
6 

-<..l. 

a 

'-1 

<1 
<.l 
<.1 

<l 

d 
323 
296 

<...l 
<'1 

874 

.. ::1 
<1 
<.1 
<..1 

1 
<'1 

3 

.(J 

458 

1 
1629 

5 
<l 

1152 
1 

1446 

<1 
<'1 

1 

<1 
<l 
<1 

<.l 

561 



'", 
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Table 2.-Continued. 

Taxon Fall 1976 Winter 1977 Spring 1977 S_r 1977 
Food It.... F N V IRI F N V IRI F N V till r 11 V Ill. 
Synehel1dium amerieanum .82 .02 .00 <:.I. .38 .01 .00 .<.1 
Fhoxoeepha1u8 ~ .41 .01 .00 <.1 1.04 .02 .00 <.1 2.61t .06 .01 <1 
Triehophoxu. epietomu. 21.63 2.20 .32 55 4.86 .12 .02 1 7.92 .23 .05 2 
Karpinia propinqua 1.22 .03 .00 d .38 .01 .00 d 
Stenoplau.t1. ~ .82 . 02 .00 a 2.78 .06 .00 <1 6 . 79 .25 . 01 2 
KyperUdae 1.63 . 05 . 01 ",,1 
PilrathemiUo gaudiehaudf 6.12 . 20 .02 1 
Capre111dae 
Aeginina longieornl. 
Unidentified 

Total Amphlpoda 

Euphau81acea 
Euphau a Udae 

Decapoda 
Leptoche La bermudensls 
01chelopandalus leptocerus 
Crangonidae 
Crangon septemsplnos8 
Munida irl. 
~8errata 
Paguru8 8pp . 
P. areuatus 
P . ~8 
Albunea spp . megalopae 
Calappidae .pp . megslopa. 
Callinectes 8pp . %oea 
Canc er spp. 
~ea118 
C . ~8 
iinldent if led 

To to.l Oecapod a 

11nldcnt 1 f led Crustac e a 
To to 1 Crustacea 

Nemcrtea 
Ph. s c o lt o n s tr omb i 

Ectoproc ta 
llnldent 1 (led 

Echlno dennata 
Ec hino idea 

Ec hlnllrachnlua pa rma 

Aster ol d('a 
lIn lde- ll t 11 it'd 

1.- t. 1 [dli nod c-nnA t n 

l :lI AC"{ , lK n ath .. 

S",ltt .. ~\'~lIn" 

l 110r,I .I( " 
1' 1. , co. 

Te' I~ " "[ " l 
r t ,'Ch' ..... l. ,hu •• 

~fl ~Ij,;'lu. bllln~.~ i . 

l.M'£,,'C" ill ilUll ~ ~ r\' 1 !'UII 

llrjl. ~~ 
~ yt •• 'rr . 
l' Uh.rldlthl" ! ~ ( ~~'~' 
~ !..!.-r.!...':l.&1,.n.!... 

; .... , I· l. ' ~' 

' ~.! .. : __ ",r r- ' ., . . ..... . Jw, r.A ~ t .. r . ~ 

...... "'. ' . .. \ "_ . I , .. .. . 1 .' 

.82 
16.33 
77. 14 

1.22 
6.94 

.82 
28 . 98 

. 82 

. 41 

. 41 

8.16 
11.02 
72 .65 
11.43 
83 .08 

9. 80 
99 . 59 

.82 

.4 1 

I. 22 

11 . 02 
':' .nH 

. :' 1 

.:'1 

.. ~ .. 
it • . oJ 

.02 
.94 

74.20 

.03 

.28 

.02 
1. 27 

.02 

. 01 

. 01 

.59 

. 50 
13 .29 
1.05 

17. 18 

.36 
95.30 

.02 

. 01 

.03 

. 3 ~ 

. I ~ 

. lll 

.02 

.0' 

. b: 

; .. ~ 
~. , 

. 00 
.24 

13 . 83 

.02 
1. 78 

.00 
2.09 

. 36 

.01 

. 03 

. 36 
1. 31 

45 .5 7 
1.68 

53. 21 

.84 
69 .59 

. 00 

.00 

. 0 1 

I. 65 
. :'J 
. lll' 

I. ' 3 

. '."I ~ 

... ... ) ~ 

<.1 
19 

6791 

<:.t 
14 

"",1 
97 

<.1 
..::L 
.c:l 

8 
20 

42 84 
31 

591 ~ 

12 
16421 

.u 

<I 

<.1 

22 
) 

<.1 
I 

.. I 

N 

1.39 
.35 

15.63 
2.43 

93.06 

1. 73 

12.15 
.35 

. 69 

1.39 

2.08 
3.13 

42.71 
1.04 

59 .69 

3. 13 
100.00 

.35 

.35 

.35 

. 35 

2 . 78 
I. 39 

.35 

.69 

.69 

\ . 90 

.03 
0 ·' 

• 1 

. 67 
.07 

82.79 

.05 

. 82 

. 01 

. 02 

. 03 

. 05 

.10 
3.86 

. 02 
4. 95 

. 09 
97 .22 

. 0 1 

. 01 

.01 

.01 

. 06 

. OJ 

.01 

.02 

· 0~ 

· 13 

': '1 t> 

~ :'I '" 

.00 

. 00 

.31 
.03 

22.52 

.24 

.54 

.04 

.06 

.14 

.09 

.58 
49 . 77 

. 07 
51.54 

.05 
76.63 

. 00 

.00 

.01 

.01 

1. ) I 
.84 
.21 
.13 

• ClIo 

2 . £40 

<1 
<l 
15 
<1 

9800 

17 
... 1 

.0(1 

<. 1 

<I 
2 

2290 
.(.1 

2864 

17386 

<1 

<.1 

<....\ 

<..1 

.<1 

.: 1 

<.1 

17 

.75 

16.98 
3.02 

93.96 

4.53 

7.17 

.38 

. 38 

.38 
3.02 

43.77 

50.19 

1.51 
100.00 

.75 

. 75 

.38 

.38 
. 38 

1. d9 

. 02 

:B 
77.45 

.10 

.21 

.01 

. 01 

.02 

.11 
4 .1 2 

4.57 

. 03 
96.52 

. 02 

. 02 

.02 

.01 
.01 

. 05 

V 2 
.!~ ~ 

.00 

.21 
.01 

17.35 

.02 

.28 

.10 

. 02 

.01 
1.49 

57 . 28 

59 . 21 

.00 
79.85 

.00 

.01 

.12 

.00 
.02 

.1 ) 

<J 

16 
<l 

8908 

4 

<.1 
<1 

<;1 
5 

2688 

3201 

<.1 
17636 

<1 

<.1 

<I 
"I 

'I 
<.1 

4.85 
6.17 

.44 
11 . 01 

29 . 07 

7.05 
.88 

91.63 

.44 

1.32 
18 . 06 

.44 
44.05 

1.32 

.44 

. 44 

. 88 

.44 

3.96 
53 . 30 

.44 
74 . 01 

1.32 
100 . 00 

10 . \ 1 
1.10 
1.32 

.88 

l. \2 
:'. 8\ 

22.91 

.20 

.19 

.01 

.38 

1.54 

.30 
.03 

72.02 

.01 

.05 

.74 

.01 
3.06 

.04 

.01 

.01 

.03 

.01 

.20 
7.05 

.01 
11 . 24 

.04 
96.69 

• )1 

.% 

.08 

.02 

.16 

. 19 

. 8) 

2JJ 
;!2 7 

.02 

.03 

.00 

.00 

.12 

:8~ 
11.70 

.00 

.02 
1.43 

. 00 
1.77 

.01 

.03 

.00 

.00 

.00 

5.88 
64 . 30 

.00 
73.46 

. 01 
86.79 

I. 02 
).12 

. 20 

. 0) 

.n 

. 49 
9. II 

1 
1 
~ 

4 

46 

cl 
, 7671 

<'1 

<J 
39 

<1 
213 

<1 

<I 
<.1 
<.J 
<I 

2~ 

380l 
<I 

6261; 

<I 
1!34e 

II 
It 

<. 

<. : 

22:1 



Table 3~-Percent frequency occurrence (F), percent number (N), percent volume (V) and index of relative importance (IRI) of food items in LophiuB americanus stomachs, by cruise. 

Taxon 
Fall 1976 Winter 1977 Spring 1977 Summer 1977 

Food Item F N V IRI F N V IRI F N V IRI F N V IRI 

Annelida 
Polychaeta 

Aphrodita hastata 6.25 5.00 .41 34 

Mollusca 
Cephalopoda 

Lo ligo pealeii 4.54 3.45 .69 19 7.32 3.33 11 .47 108 
Rossia tenera 3.23 2.63 .19 9 2.44 1.11 .02 3 
unidentif ied 2.44 1.11 2.39 9 

Total Cephalopoda 4.54 3.45 .69 19 3.23 2.63 .19 9 12.20 5.56 13.89 237 

Crustacea 
Amphipoda 

Byblis ~ 4.54 3.45 .00 16 

Decapoda 
Diche10panda1us 1eptocerus 9.09 6.90 .22 65 6.45 5.26 . 16 35 17.07 16.67 .36 291 
Crangon septemspinosa 2.44 1.11 .02 3 
~ borealis 6.25 5.00 1. 63 41 
C. irroratus 4.88 2.22 .05 11 

Total Decapoda 9.09 6.90 .22 65 6.45 5.26 .16 35 6.25 5 . 00 1.63 41 19.51 20.00 .43 399 

Echinodermata 
w Asteroidea 
00 Asterias vulgaris 6.25 5.00 .08 32 7.32 3.33 .28 26 

Astropecten americanus 2.44 1.11 .12 3 
Total Asteroidea 6.25 5.00 .08 32 9.76 4.44 .40 47 

Chaetognatha 
Sagittae1egans 2.44 3.33 .00 8 

Chordata 
Pisces 

sgua1us acanthias 6.45 5.26 .97 40 
Raja spp. 3.23 2.63 .23 9 
Teleostei 27.27 20.69 10.69 856 35.48 28.95 40.20 2454 25.00 20.00 12.96 824 29.27 15.55 25.46 1200 
Lophius americanuB 6.25 5.00 . 24 33 
Urophycis chUBS 27.27 24.14 6.20 827 48.39 50.00 54 . 75 5068 43.75 35.00 33.21 2984 24.39 11.11 25.36 890 
.l!. regius 2.44 1.11 8.37 23 
Mer1uccius bilinearis 4.54 3.45 .24 17 6.25 5.00 26.89 199 7.32 18.89 .65 143 
Lepophidium ~~ 13.64 10.34 8.33 255 3.23 2.63 2.03 15 6.25 5.00 1.63 41 12.19 5.55 5.68 137 
Lipari. ingui1inus 4.88 2.22 .02 11 
Stenotomu. chrysops 9.09 10. 34 70.76 737 6.25 5.00 4.89 62 
Scombridae 6.25 5.00 17.93 143 
Citharichthys arctifron. 4.54 13.79 .19 64 6.25 5.00 .12 32 17.07 10.00 4.20 242 
Pseudop1euronectes americanus 2.44 1.11 13.15 35 
L1manda ferruginea 2.44 1.11 2.39 9 

Total Pisces 90.91 86.21 99.08 16845 100.00 92.11 99.65 19176 93.75 85.00 97.88 17145 85.~ 66.67 85.28 12971 

Total number of stomachs examined 37 40 18 45 
Examined stomachs with food: 22 31 16 41 



'Dble 4.--l'e~".nt frequency occurrence (F). percent number (N). percent volume (V) .and index of relative importance (IRI) of food items in Ur0E:hlcls ~ 
stomac_hs. by cruise. 

'1:_ Fall 1976 Winter 1977 Spring 1977 Summer 1977 
Food It .. F N V IRI F N V IRI F N V IRI F V N IRI 

Plant 
SI[BUgYll spp e .38 .02 .01 <1 
Po"acea .32 .01 .16 <1 

Cnidada 
Hydrozoa 
Unidentified 1.04 .03 .00 <1 

Antho2:oa 
Unidentified .32 .01 . 05 <1 .26 .01 .00 <1 

'Rhynchocoela 
AnopIa 

Carinomella ~ .32 .01 .08 <1 

Annelida 
Polychaeta 

Aphrodita hastata 2.22 . 07 2 .55 8.33 .27 3.84 34 
Harmothoe spp . .32 .01 . 07 <t 
Be extenuata 3.49 . 14 . 11 1 3.13 .11 .05 <1 1. 53 .08 .04 <1 
5thena1ais l1mico1a 1. 90 .06 . 27 1 4. 17 .14 .12 1 2. 30 . 11 .28 1 
Phy11odoce spp:-- .32 .01 . 02 <1 .26 .01 . 00 <1 
P. mucosa .32 .01 . 00 <1 
5y11is spp. .52 .02 .00 <1 
Nereis spp. .52 .02 .00 <1 
!.~ .26 .01 . 01 <1 
Nephtyidae 1. 53 .08 .08 <l 
Aglaophamus circinata 1. 82 .05 .03 <1 
G1ycera dibranchiata .52 .02 .01 <1 
Goniada spp . .26 .01 .00 <1 
G. brunnea .32 .01 .04 <t 
Scalibregma inflatum .26 .01 .01 <1 
Ophelina spp. 1. 53 .08 .05 <1 
Ma1danidae 1.04 . 03 .02 <1 1.91 .12 .07 <1 
Euclymene colla ris .26 .01 .00 <1 
Cll!!!enura sp. A .43 .08 .73 <1 7 .30 .24 .74 5.47 . 18 .18 2 4.20 .23 .35 
Praxillura longlssima .26 .01 .02 <1 
Spioni dae .32 .01 . 00 <1 .26 . 01 . 00 <1 
Spiophanes bombyx .26 .01 .00 <1 
Onuphis pallidula 2 .34 . n . 05 <1 
Marphysa spp . 1. 27 .04 .50 . 38 .02 .22 <1 
M. sanluinea 1. 27 .05 1. 06 
M. be1lii .63 . 02 .04 <1 
Lumbrtneris spp. .43 . 08 .00 <1 
1,. fragilis 6.35 .23 2.81 19 3.65 .13 .22 1. 91 .09 .66 
L. cruzensis .63 .03 . 02 <1 .38 .02 .01 <1 
~. ime8tiens .76 .04 .01 <1 
L. albidentata .32 .01 .03 <1 .26 .01 . 00 <1 
Lumbrinerides spp. .32 .01 .02 <l 
Arabella tricolor .32 .07 1.10 <1 .52 .05 .13 <1 
Driloneris longa .26 .02 . 02 <1 
.!!. magna .63 .02 .19 <1 .38 . 02 .04 <1 
Cirratulidae .32 . 01 .01 <1 1. 82 . 05 .10 <1 . 38 . 02 .0 7 <1 
Tbaryx spp. .32 .01 .04 <1 
T. acuta 1. 59 .06 .22 <1 
Ampharete arctica 8.25 .57 .94 12 1. 30 . 05 . 03 <1 
Terebelli dae spp . .26 .01 . 03 <1 
Nlcolea venustula .32 . 01 . 02 <1 
Terebellides stroemi .32 .01 . 04 <1 
Pherusa affin-i-s-- .95 .03 .13 <1 2.86 .10 .31 1 1.15 .10 .27 <1 
Chone infundibullformis 4.13 .23 .25 2 5.21 .19 .33 3 1. 91 .10 . 30 1 
Unidentified 6.44 1.18 3.28 29 17.78 .68 2.68 60 16.67 .57 . 44 17 8.78 .48 .73 11 

Total Polychaeta 7.30 1. 34 4.01 39 41. 27 2.68 13.90 684 41. 93 2.17 5.96 341 24.43 1. 58 3.20 117 

Mollusca 
Gastropoda 

Lunatia heros .26 .01 1. 99 
Mitre11a spp. .95 .03 .01 <1 .26 .01 .00 <1 
pyramide11idae .95 .03 . 01 <1 
Odostomia spp. .32 .01 .00 <1 
Unidentified .63 .02 .00 <1 

Total Gastropoda 2.54 .09 .02 <1 .52 . 02 2.00 

39 



Table 4 . -Continued. 

Taxon 
Food Item 

Pelecypoc:l~ 

Placopecten magellanicu5 
Astarte spp. 
A. undata 
C ... c~ia borealis 
[nsts directus 
Unidentified 

Total Pelecypoda 

Cephalopvda 
Rossia spp. 
Illex i llece.brosus 
Unidentified 

Total Cephalopoda 

l:nidentified Mollusca 
Total Mollusca 

Arthropoda 
Ostracoda 
Unidentified 

CC'pep",da 
Calanu5 finIiJarchicus 
~anus nas ut.us 
~annocalanus minor 
Paracalanus :i~ 
Pse.udocalanus :: pp. 
~~ lon\!icC' :- n is 
Cenr.I'C'Fages r.vp ic us 
Candacia armata 
~!.;!:tridia ::'ucens 
Euchaeta marL13 
Harpactico ida 
~licr~sete lla n.:orvegica 
Cali ,z:u5 spp. 
Cnident ii ied 

Total Corepoda 

Stomat<Jpoda 
Dnident i fied (laryae) 

~ysiJa "ea 
Hetercmvs is fOriIl<Js a 

Cumacea 
Eudorel l G. spp. 
I. hispidd 
PetalC'sarsia de c livis 
Diasevlis spp. 
.!!. s..:upta 
.Q. bispinQsa 
1:nidenC:ified 

Total Cumacea 

Tanaidacea 
Tanaissus lilljeborgi 

Isopoda 
Chirid~tea spp. 
C. tu f csi 
C. ~ola 
Ide tea triloba 
"'Ptilant~icarina 
Ciro lana spp. 
f. polita 
Janira alta 
Vnide nC:ified 

Total lsopoda 

Amphipoda 
Amp elisca spp . 
A. vadorl..ID 
A. ~phala 

Fall 1976 
F N V IRl 

.86 

.86 
. 16 
.16 2.48 

.~ 3 

1. 29 
.08 .07 < 1 
.24 .1 .55 

.::'3 . 2~ 

.:0) . OS 

... ) .OS 

1.72 .39 
11.16 25 . 28 

.:'3 

. ':'3 

.86 
). 43 

.08 

.08 

.16 

.71 

.00 'I 

. 00 < I 

. 88 229 

.0(1 <1 

.0(1 1 

.88 292 

.07 

.07 

.00 

. 58 

<l 
<l 

<1 

Winter 1977 
F N V IRl 

1. 90 
.32 

. 159 
.95 

6.98 
4.76 

13 .97 

. 32 

.32 

.07 
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!. ausdzi .43 .08 .07 <1 5.08 1.88 .30 11 4.69 .44 .02 
Blb1is~ 7.30 2.84 2.85 42 10.79 .41 .14 15.63 .97 .10 
Amp1thoidae .26 .01 .00 
Aorldae .26 .01 .01 
LeptOehe1ru8 p1nsuia .43 .08 .22 <1 6.67 .29 .36 4.43 .14 .05 
Mgisaa hamaUpes 2.86 .14 .04 I. 30 .04 .00 -I 

1.71 
20.61 

I. 91 .: I 
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Oneiola spp. .86 .24 .07 <1 
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Table 4.--Continued. 

Taxon 
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Table 5.--Percent frequency occurrence (F), percent number (N), percent volume (V) and index of relative importance (IRI) of food items 1n Urophycis regia stomachs, by cruise. 

Taxon Fall 1976 Winter 1977 Spring 1977 SUllllDer 1977 
Food Item F N V IRI F N V " IRI F N V IRI F N V IRI 

Annelida 
Po1ychaeta 

Hsrmothoe extenuata .67 .17 .03 4 
Sthenelais limicola .67 .17 .19 41 
Nephtyidae 2.38 .28 .07 1 
Aglaophamus circinata 2.38 . 28 . 07 1 
Onuphis pal1idula 2.01 .51 .06 1 
Eunicidae 1.34 .34 1.50 2 
Unidentified 2.38 .28 .00 2.68 .68 .07 2 

Total Polychaeta 7.14 .85 .14 6.71 1.88 1.85 25 

Mollusca 
Pelecypoda 

Placopecten mage11anicus 2.38 . 28 7.15 18 16.67 7.14 2.73 164 2.01 .51 5.39 12 
Ensis directus .67 .17 .03 .0<1 
Urrldentified 2.68 .68 5.42 16 

Total Pe1ecypoda 2.38 .28 7.15 18 16.67 7.14 2.73 165 

Cephalopoda 
I11ex i11ecebro9us 16.67 7.14 46.36 892 

..,. Rossia tenera 7.14 .85 .95 13 5.37 1.37 3.30 25 
\;J iiiiidetitified .67 .17 .06 d 

Total Cephalopoda 7.14 .85 .95 13 16.67 7.14 46.36 892 6,04 1.54 3.36 30 

Total Mollusca 9.52 1.14 8.11 88 33.33 14.29 49.09 2112 8.05 2.22 8.78 89 

Crustacea 
Copepoda 

Ca1anus finmarchicus 1.34 .34 .00 .:1 
Centropages typicus 2. 38 .57 .00 
Candacia armata 2.38 .28 .00 .67 .17 . 00 «1 
Unidentif~ 2.01 .68 .00 1 

To1:a1 Copepoda 2.38 .85 .00 2 4.03 1.20 .00 5 

Stomatopoda 
Unidentified .67 .17 .03 d 

Cumecea 
Eudorella spp . 1.34 .34 .00 .:1 

Isopoda 
Cirolana polita 4.76 .57 1. 67 11 16.67 7.14 .05 120 7.38 2.39 .46 21 Janira alta .67 .17 .01 "'1 To'Wl8opoda 4.76 .57 1. 67 11 16.67 7.14 .05 120 8.05 2.56 .47 24 

Amphipoda 
Ampel1sca spp. 

.67 .17 .00 cJ. 



Table 5.--Continued. 

Taxon Fall 1976 Winter 1977 Spring 1977 Sununer 1977 

Food Item F N V IRI F N V IRI F N V IRI F N V IRI 

A. vadorum 2.38 1.42 .12 4 4.03 1.20 .03 5 
~. agassizi 4.76 .85 .07 4 3.36 1.37 .01 5 
Bybis ~ 14.29 1. 70 .00 24 .67 .17 .00 <1 

Leptocheirus ping~is 2.38 .28 .24 1 
Erichthonius rubricornis 14.29 1. 99 .02 29 4.03 1.37 .01 6 
Unciola irrorata 59.52 20.45 1.50 1307 14 . 76 9.74 . 26 148 
RhaChotropis ~ 2.38 .57 .00 1 

~~ 
.67 .17 .02 <1 

Protohaustorius wigleyi 1.34 .34 .00 "'1 
Hippomedan serratus 16.67 7.14 .14 121 1.34 .34 .01 0<1 

Anonyx ~ 2.38 .28 .12 1.34 .34 . 00 -<1 
Monoculodes edwardsi 2.68 .85 .01 2 
Phoxocephalus ho1bolli 2.01 .51 .00 1 
Trichophoxus epistomus 2. 38 .28 .00 1 8.05 2.56 .06 21 
Parathemisto gaudichaudi 14.29 1. 70 .10 26 18.12 12.31 . 22 227 
Aeginina longicornis 2.38 .28 .02 1 

Total Amphipoda 78.57 29.83 2.19 2516 16.67 7.14 .14 121 46.31 31.45 .62 1485 

Euphausiacea 
Thysanoessa ~ .67 .17 .00 .0<1 

Decapoda 
Dichelopandalus leptocerus 19'.05 5.40 12.57 342 44.67 27.01 14.05 1846 
Crangon septemspinosa 85.71 32.10 25.54 4940 16.67 14.29 .55 247 3.36 1.03 .23 4 
Munida .!!:!.! 9.52 1.42 .33 17 2.68 .68 1.63 6 
~spp. 2.38 .57 .12 2 
C. borealis i .14 3.41 5.96 67 16.67 14.29 4.91 320 1.34 .34 .13 1 
C. irroratus 26.19 8.24 13 . 71 575 83.33 35.71 19.63 4612 24 . 16 7.52 39 . 56 1137 
Unidentified 2.38 .28 .00 1 .67 .17 .06 -<1 

Total Decapoda 95.24 51.42 58.23 10443 83.33 64.29 25.09 7448 67.11 36.75 55.66 6202 

Unidentified Crustacea .67 .17 .01 .. 1 
Total Crustacea' 95.24 82.67 62.09 13787 83.33 78.57 25.28 8654 86.58 72.82 56.79 11222 

Sipuncula 
Phascolion ~ .67 .17 .00 1 

Chaetognatha 
SagH ta elegans .67 6.32 .06 4 

Chordata 
Pisces 

Teleostei 2.38 .28 .02 100 100 100 20000 16.67 7.14 25.63 546 22.15 5.64 4.21 218 
Etrumeus teres .67 .17 5.01 3 
Urophycis chuss 7.14 .85 3.93 34 3.36 .85 9.68 35 
Mer1uccius bilinearis 2.38 .28. 1.91 5 6.04 4.27 5.33 58 
Lepophidium cervinum 14.29 1.99 5.72 110 .67 .17 .06 -<1 
Liparis inguilinus .67 .17 .06 .. 1 
Citharichthys arctifrons 50.00 11.93 18.07 1500 16.11 5.30 7.85 212 

Total Pisces 61.90 15.34 29.66 2786 100 100 100 20000 16.67 7. 14 .26 546 47.65 16.58 32.51 2339 

Number of stomachs examined: 45 2 7 t80 
Examined stomachs. with food: 42 1 6 49 



Table 6.--Percent frequency occurrence (F), percent number (N), percent volume (V) and index of relative importance (tRI) of food items in Merlucciu8 bll1nearia stoiaache. by . e~.II. 

Taxon Fall 1976 Winter 1977 Spring 1977 SumIIler 1!i77 
Food Item F N V 1Rl F N V 1Rl F __ ..li _____ V IRI F N V IRI 

Cnidaria 
Hydrozoa 

.00 <l Unidentified .50 .02 

Annelida 
Polychaeta 
Harmothoe~ .30 .OS .02 <1 
Nereis spp. ." .60 .11 .08 <1 
Nephtyidae .30 .OS .02 4 
Aslaophamus circinata .50 .05 .00 <l 
Ophelina spp. .30 .05 .00 <1 
Clymenella torguata .30 .05 .04 "1 
unidentified .30 .05 •. 04 <1 

Total Polychaeta .50 .05 .00 <l 2.11 .38 .21 1 

Mollusca 
Cephalopoda 

Loliginidae 3.28 .31 20.45 98 .50 . 02 3.40 
Loligo pealei 3.69 .40 28.21 106 2.08 .10 8.46 18 . 30 .05 16.10 5 
Rossia spp. 2.08 .20 . 01 <[ 

R. tenera .82 .06 .40 <1 .50 .02 .15 <l 4.17 .30 . 41 3 .90 .16 3.78 4 
Illex illecebrosus 25.00 1.40 80.72 2053 
Unidentified 1.64 .12 .99 2 2.08 .10 1.69 4 .30 .05 .12 -<I 

Total Cephalopoda 9.02 .89 59.06 541 1.00 .05 3.55 4 35.42 2.10 91.29 3308 1.51 .27 20.01 31 

Arthropoda 
Copepoda 

Calanus fimnarchicus l.00 .05 .00 ..:1 .90 .33 .01 .. I 
Paracalanus spp. 5.97 9.01 .02 54 
Rhincalanus nasutus 2.05 .22 .00 ..:1 
Nanrtoca lanus minor 2.46 .34 .00 1 
Centropages typicus 18.03 14.90 .02 269 1.49 .68 .00 .30 .05 .00 .. I 

~ 
Candacia armata 2.41 .44 .00 1 

VI Metridia lucens .82 .12 .00 <l .60 .11 .00 <1 
Caligus 8~ .30 .05 .00 -<1 
Unidentified 4.10 .71 .00 3 1.00 .05 .00 ..:1 .60 .11 .00 <1 

Total Copepoda 20.49 16 .29 .02 334 7.46 9.78 .02 73 5.12 1.10 .02 6 

Cumacea 
Eudorella spp. .90 .22 .01 ",1 
~. emarginata .30 . 05 .00 .. I 
!. hispida 1.00 .05 .00 <1 .60 .27 .01 <l 
Diastylis spp. 1. 99 .22 .01 <1 
Q. sculpta 14.43 1. 28 .07 19 2.08 .10 .00 <l 3.01 .66 . 01 2 
Q. bispinosa 2.46 .28 .03 1.00 .07 .00 <1 12.65 6.43 .32 85 
Unidentified 2.05 .19 .01 <1 .50 .02 .00 <1 .60 .11 .00 .. I 

Total Cumacea 4.51 .46 .04 2 18.91 1. 65 .08 33 2.08 .10 .00 <1 17.47 7.75 .34 141 

Isopoda 
Unidentified .41 .03 .00 ~! ~ polita .41 .03 .04 

Total Isopoda .82 .06 .04 

Amphipoda 
Ampe li.ca .pp . .82 . 06 .00 ..:1 
A. vadorum 19 .67 2.34 .32 52 2.49 .15 . 70 4.52 1.59 . 11 
~. ~phala .41 .03 .01 "'1 .50 .02 .00 "'1 
~. agassizi 1. 64 .22 .02 <1 .50 .02 .00 0<1 5 .42 2.75 .14 16 
Byblis ~ 12.70 3.21 .44 46 1.49 . 10 .01 0<1 2.08 .10 .00 ..:.1 20.48 14.90 1.23 330 
Argiss8 hamatipes 4.48 .34 .02 2 
Erichthonius rubricorni s .82 .06 .00 ~1 4.82 1.21 .02 6 
Unciola irrorat a .41 .06 .00 "'1 4.48 .36 . 05 1.81 .33 .02 1 
Haustori~ .30 .05 .00 <1 
Photis dentat a .30 .22 .00 <1 
Orchomenella minuta .30 .05 . 00 <1 
Q. pinguis .30 .05 .00 "'1 
Hippomedon ~ 7.46 1.09 .24 10 2.08 .30 .01 .06 .11 . 04 <1 
Anonyx sarsi 1.49 .6 1 .30 1 
Monocu lodes spp. .50 .02 . 00 0<1 
!:!. edwardsi 4.98 .3 1 .02 2 5.72 1.59 . 04 
Harpinia propinqua .4 1 .03 . 00 .d 



Table 6.--Continued. 

Taxon Fall 1976 Wint e r 1977 Spring 1977 SUIIlIIler 1977 

Food Item F N V IR I N V IRI N V IRI F N V lRI 

Phoxoc ephalu s ~ 1.81 .93 .02 2 
Trichophoxus epist oaus 5.12 2.31 .08 12 

Stenopleus tes ~ . 30 . 05 .00 .cl 

Hype riidae 9 .84 2.09 .42 23 1. 99 . 73 .1 0 
Parathemisto gaudichaudi 61.89 69.42 7.87 47 84 52 .24 70 .43 4 .27 3902 10.42 10.42 .06 109 49.10 22 . 43 .75 1138 
Aeginina l ongi corni s . 50 . 02 .00 ""1 
Unidentified 2. 05 . 19 . 03 ~1 2. 99 .19 .03 I 

Total Amphipod a 74.59 77 . 72 9.12 6477 6 7 . 66 74.40 5.76 5424 14.58 10 . 82 .0 7 159 70 .18 48 . 60 2.46 3583 

Euphsus iacea 
Euphaus i idee .50 1. 84 .91 
Thysanoessa raschii .41 . 06 .00 £1 .50 2.35 1. 06 
T . inermis . 30 . 05 . 01 -<I 

Total Euphausiac ea .4 1 . 06 . 00 ~I 1.00 4 .19 1. 97 6 .30 . 05 .01 .cl 

Decapoda 
Dlchel opandalus leptocerus 5 . 74 1. 54 7. 8 1 54 23 . 88 2 .88 11. 66 347 6. 25 .50 . 17 28 . 92 18.14 19.10 1077 
Crangonidae 1.49 . 10 .03 <1 .30 . 05 .00 <1 
Crangon septemsp1nosa 2. 8 7 . 2 ~ .30 25.87 1. 94 2.74 121 13.25 4.12 2.35 86 
Calappidae spp. megaiopae .30 .05 .00 ""1 
Callinectes spp. megalopa e . 30 .05 . 00 -<I 
Geryon Qu1nguedens megal opae . 30 .05 .00 ""1 
~ spp . zoea &: megaiopae 5.74 1. 30 . 00 . 30 .05 .00 oCl 
Cancer irroratus .50 .02 .33 ~I 

Unident~ 2 .46 . 22 . 08 I 1. 00 .05 .05 <I 

Total Decapoda 15 . 57 3 . 33 8 . 20 180 43 .78 4 .99 14.81 867 6.25 .50 .17 4 35.54 22.54 21.46 1564 

::.. Unidentified Crustacea 2.87 . 31 . 06 3 . 4M .17 . 05 
7'1 Total Crustacea 78 •. 69 98 . 24 17. 48 9106 8 7.06 95.18 22.69 10762 18.75 11.42 .24 219 85.84 80.04 24.29 8956 

Echinodermata 
Asteroidea 

Asterias vulgaris .50 .02 .14 -<I 2.08 .10 .05 <1 
Astropecten americanus .41 .03 .06 ~I 

Total Asteroidea . 41 .03 . 06 <.1 .50 .02 .14 <I 2.08 . 10 .05 <1 

Echinoidea 
Echinarachnius parma I. 99 .10 .77 4.17 .20 . 34 

Total Echinodermata .41 .03 .06 0<1 2.49 .12 .90 6.25 .30 .39 4 

Chaetognatha 
Sagitta elegans 2.99 2.40 .15 50.00 85.57 1.62 4360 16.27 11.60 .33 194 

Chordata 
Pisces 

Teleostei 2.05 .15 2.61 19.40 .94 13.03 271 4.17 .20 .11 13.55 2.64 10.42 l77 
Clupeidae 1.49 .07 14.29 21 
Etrumeus teres .82 . 06 19.10 16 1.00 . 05 30.82 31 .30 .05 2.21 1 
Urophycis chuss 3.28 .25 .77 3 1. 99 .15 5.56 11 3.92 .77 22.86 93 
Merlucciu8 bi linearis 1. 23 .09 .51 1 10.45 .53 8.69 96 12.05 3.19 4.92 98 
AuIIIodytes spp. 3.98 .44 .30 3 1.80 .55 U.64 22 
Peprtlus trlacanthus 2.08 .20 4.23 9 
Citharichthys arctlfrons 2.46 . 28 .41 2 4.17 .20 2.12 10 2.41 .49 3.12 9 

Total Pisces 9.43 .83 23 . 40 229 37.81 2.18 72.71 2831 10.42 .60 6.46 74 31.23 7.70 55.17 2026 

Total number of stomachs examined: 272 282 109 385 
Examined stomachs with food : 244 201 48 332 



Table 7 .... -Percent frequency occ urrence ( F) , percent number (N), percent volume (V) and i nde x of rela tive i . portance (IRI) of food iteu in Nacro-zoarce8 ..erie. DUB .tOll8t;:.h., ''by cr:ul· ••.• 

Taxon Fall 1976 Winter 1911 Spri ng 1917 §~ ..... r 1977 
Food Item F N V lRl F II V lRI F II V lRl l! N V IB1 

Annelida 
Polychaeta 

Aphrodlta !!..!..!.!!!! 4 .00 .33 4 7.44 191 
~~ 25. 00 1.11 1.57 67 28.00 1. 11 .33 40 4.55 .31 . 85 
Pholoe minuta .65 .04 . 08 .:.1 
Sca l1bre sma. i nfl a tum 4 .00 . 11 .05 
Maldanidae 4.17 . 11 .27 .65 .04 .04 .. 1 
Clvmenura sp . A 4. 00 .n .02 .65 ;04 ;04 .. I 
Lumbr i neris fr8sil is 4 .17 .11 . 05 1 
Ampharete !.!..£ll£! 16.67 1. 22 1.41 44 
Flabel U geridae sp . A 4.00 . 22 .19 
Brads spp . 4 .17 1.11 . 27 
~ spp. 8. 33 .88 . 22 
Chone i nfundi buli formis 12. 00 1. 11 .40 18 3. 25 . 52 .19 2 
Unident if ied 8.33 .22 .16 3 4.55 . 31 .58 4 

Total Polychaeta 54. 17 4 .76 3.95 4 72 44.00 2 . 99 48.43 2263 13.64 1.27 1. 78 41 

Mollusca 
Pelecypoda 

Placopecten mage llanicu s 2. 60 .22 8 . 57 23 
Cyc locardia borealis .65 .22 . 19 cl 
Ensi s directus 4 .17 .11 1. 08 1.30 .13 . 23 ",1 

Tota l Pe lecypoda 4. 17 . 11 1.08 3 . 90 .57 8 . 99 37 

Crustacea 
Copepoda 

~!!!!!ill .65 .04 .00 <1 

Cumacea 
Eudore lla hispida 4. 00 . 11 .00 1 
Diagty lts sc ulpta 12.50 .44 . 00 32. 00 1.33 . 07 45 3 . 25 . 26 . 08 1 
.Q.~ 4 .1 7 . 22 . 05 1 12 . 00 .55 .00 7 3.25 .39 .15 2 

Total Cumacea 16.67 .66 . 05 12 36. 00 1. 99 .07 74 6.49 .65 . 23 6 

Isopoda 

+> ~alta .65 .04 .00 d 
-.I 

Amphlpoda 
.65 ."26 .12 <1 Ampe li scJ s pp. 

!!.~ 4. 17 . 11 .00 16.00 1.22 . 14 22 11.69 2 . 40 1.08 4 b,. agassizi 4. 00 . 88 .12 4 Bybli s ~ 4.17 .11 .05 4.00 . 11 . 00 <1 1. 95 .13 .04 <1 Leptocheirus pinguis 4.00 .11 . 12 1 . 65 . 04 .04 <1 Erich thonius tu bri corn is 70 . 83 43 .69 6 .11 3528 84. 00 71.90 5 .79 6526 72.08 63 .74 13.20 5546 Uncia l a irrorata 100.00 44.9 1 22. 84 6775 72 . 00 13.50 1.85 1105 63.64 21.25 12 .54 2150 ~d~ 8 . 00 . 22 .00 2 
Photi s dentata 8. 00 .44 .02 4 .65 . 04 . 00 <1 MOr\oCU l~wardsi 

. 65 . 04 . 00 <I Phoxocepha l us holboll! 4 . 17 . 11 .00 4 . 00 . 11 . 00 1 . 65 .04 .00 <.1 Stenop leus tes ~ 8. 00 .33 .00 3 
Parathemisto saud!chaudi 

1.30 . 09 .00 "'1 Aeginina l ongicornis 4 . 17 .11 .05 1 8 . 00 .22 . 02 2 2.60 .17 .04 <1 Tota l Arophipoda 100 .00 89. 05 29 .06 11811 88.00 89. 05 8 .06 8546 83 .77 88 .22 27 .06 9656 
Decapoda 

Crangon septems pinosa 
. 65 .04 . 39 ~l Calappidae s pp . megalopae 
. 65 . 04 . 00 <1 ~spp. 
.65 . 04 .12 <I C. bor ea lis 4. 17 .11 1. 08 5 4. 00 .33 1. 07 6 4 .55 .31 6. 10 29 C.~s 41.67 3.98 57.63 2567 36.00 5.20 41.39 1677 44. 16 8 .64 54. 92 2806 Iota 1 Decapoda 41.67 4 . 09 58 .71 26 17 36 .00 5 . 53 42 .46 1728 47.40 9 .08 61.52 3347 

To tal Crustacea 100.00 93 . 8 1 8 7.93 18163 100.00 96 . 57 50. 59 14716 96 . 10 98.04 88. 8 1 17957 
Ech i nodermata 

Echinoidea 
Echinarachnius parma 20.83 1. 33 7. 14 176 8. 00 .33 .95 10 1.30 .09 . 23 . 1 

Oph i uroidea 
Amphioplus ~ 

4. 00 .11 .02 

To tal Echinoderma ta 20.83 1.33 7. 14 176 8 .00 .44 .97 11 
Chordat a 

Pisces 
Teleos te1 

.65 . 04 . 19 <1 
Number of s t omachs eX3mined : 27 31 359 Examined s tomach s wi th food: 

24 25 154 



Tah1e 8.--Percent frequency occurrence (F). percent number (N). percent 
\'olume (\') and inclex of relative importance (IRI) of food items 
in Stenotornus chrysops from fall samples. 

Taxon 
Food I teu: 

Cnidaria 
Anthozoa 

l"nidentified 

);e:r.d todd 
l"niden::ifie::: 

Annelida 
Fo1ychae t~" 

A. h2.:::t~ta 

Ear~othoe extenuata 
S:~e~e: a~ ::: l~~ic013 

Ph~-1:('~ \."".: i':2e 

Para~a~:~::: :::~eciOSd 

F~\"1: cc2ce :3::~. 

~ ::1t.:~\.'" ~2 

? ~r C'e:--: .... 2. :-:'(::L3 

E~~2::':' ~ :-:'::'~e3.t3 

: ~ e :-e ::":3 :: :- -=.:: i 
~ .. : '--.... :;. ~;.:~ 

~e::r::y ~~~~e 

Ag:ao~~a~~5 circinata 
C:YLer2. S;'t'. 

C:y:::ene::a :orcuata 
~~c:~=ene co:laris 
C:'~~e:-:'L1ra s;; .. ; 

Ar~ci~ea ~eo:::~ecia 

5:,io S~ !1 . -'- .. 

~~2.:-~h:-sa ~ellii 

Lu:::::-ri:1ericae 
~~~vri~~ris 5~r. 
T 

.HI 

F 

1. 51 

.75 

.38 
75 
38 

.38 

. 75 
1. 51 

.38 
12.83 

.75 
38 

3.02 
.38 
.38 

38 
S.30 
1.13 
6.79 

.38 
~5 

':'.91 
':'.15 
1. 51 
1.13 
6.0:' 

12.83 
1..89 

.75 
3.77 
2.26 

.38 

.38 
13.20 

3.02 
1.13 

N 

.19 

.04 

.01 

.04 

.01 

.10 

.01 

.02 

.25 

.01 
1.19 

.02 

.01 

.12 

.01 

.01 

.01 

.45 

.04 

.21 

.01 

.O~ 

.15 
-,.... ) 

.07 

.06 

.46 

.76 

.07 

.02 
1. 32 

.10 

.01 

.01 

.78 

.10 

.04 

v 

.18 

.00 

.43 

.64 

.01 

.77 

.01 

.02 

.27 

.03 
1.08 

.09 

.01 

.14 

.04 

.04 

.01 
3.01 

.59 
4.85 

.26 

.61 
1. 31 

.85 

.19 

.13 

.28 
1.89 

.04 

.07 
2.37 
1.61 

.01 

.01 

.92 

.48 

.03 

IRI 

1 

<1 

<1 
1 

<1 
2 

<1 
<1 

1 
<1 
29 
<1 
<1 

1 
<1 
<1 
<1 
29 

1 
34 
<1 
<1 

7 
5 

<1 
<1 

4 
34 
<.1 
<1 
14 

4 
1 

<1 
21 

2 
<1 



.Table 8 .• --0ontinued. 

Taxon 
Food Item F N V IRI 

L. albidentata 2.64 .17 .32 1 
Ninoe nigripes 2.26 .08 .61 2 
Drilonereis spp. 3.02 .10 .17 1 
D. longa .38 .01 .03 <1 
D. magna 3.02 .13 .67 2 
Cirratu1idae .75 .07 .09 <1 
Tharyx spp. 1.51 .05 .23 <1 
T. acutus 7.92 .87 .49 11 
Oweniidae .38 .01 .02 <1 
Melinna cristata 1.13 .04 .15 <1 
Ampharete arctica 6.41 .32 .52 5 
Terebellidae .75 .02 .30 <1 
Pista maculata .38 .01 .69 <1 
Nicolea venustula 15.85 2.43 2.27 74 
Terebellides stroerni 3.77 .19 .43 2 
Pherusa affinis 2.26 .08 .84 2 
P. plumosa .75 .02 .26 <1 
Sabellidae 1. 51 .06 1.43 2 
Potamilla Ieniformis 1. 89 .06 .20 <1 
Chone infundibuliforrne~ 22.64 5.28 13.48 425 
Unidentified 37.36 1.65 14.11 589 

Total Polychaeta 75.09 18.43 60.41 5920 

Mollusca 
Scaphopoda 
Unidentified .38 .01 .04 <l 

Gastropoda 
Mitrella spp. 6.42 1.00 .69 11 
Nassarius trivittatus .38 .01 .00 <l 
Pleurobranchaea tarda 6.42 .40 1. 35 11 
Unidentified 1.51 .05 .10 <1 

Total Gastropoda 11. 70 1. 46 2.14 42 

Pelecypoda 
Placopecten rnagellanicus .38 .01 .74 <1 
Unidentified .38 .01 .09 <1 

Total Pelecypoda .75 .02 .82 1 

Cephalopoda 
Unidentified .75 .02 .10 <l 

Total Mollusca 13.21 1.52 3.10 61 

Crustacea 
Copepoda 

Eucalanus spp. .38 .01 .00 1 

49 



Table 8.--Continued. 

Taxon 
Food Item 

Nannoca1anus minor 
Temora longicornis 
Centropages typicus 
Xanthoca1anus spp. 
Unidentified 

Total Copepoda 

Cumacea 
Eudore11a hispida 
Diasty1is spp. 
.Q.. scu1pta 
D. bispinosa 
Unidentified 

Total Cumacea 

Tanaidacea 
Tanaissus 1illjeborgi 

Isopoda 
Edotea acuta 
E. triloba 
Pti1anthura tricarina 
Cirolana polita 

Total Isopoda 

Amphipoda 
Ampeliscidae 
Ampe1isca spp. 
A. vadorum 
A. agassizi 
Byb1is serrata 
Aoridae 
Leptocheirus pinguis 
Argissa hamatipes 
Corophium spp. 
C. crassicorne 
Erichthonius spp. 
E. rubricornis 
Unciola irrorata 
Siphonoecetes smithianus 
Rachotropis inf1ata 
Gammarus spp. 
Melita dentata 
Casco bigelowi 
Protohaustorius wigleyi 
Photis spp. 

F 

. 75 

.38 
15.85 

.38 

.38 
16.23 

.38 
1.89 

.38 
4.91 
3.40 

10.19 

.38 

.38 

.38 
4.53 
1.51 
6.79 

.75 
5.66 

20.00 
25.28 
18.49 

.38 
3.40 
1.51 

.75 

.38 

.75 
61.13 
44.53 

3.02 
.38 
.38 

1.89 
.75 
.38 
.75 

N 

.02 

.01 
8.25 

.01 

.02 
8.32 

.01 

.14 

.01 

.31 

.20 

.68 

.01 

.01 

.02 

.26 

.05 

.34 

.02 

.44 
1.88 
4.17 
1.07 

.01 

.12 

.05 

.04 

.02 

.08 
25.81 
6.48 

.10 

.01 

.01 

.14 

.02 

.01 

.02 

v 

.01 

.00 

.41 

.00 

.00 

.42 

.00 

.17 

.01 

.34 

.24 

.76 

.00 

.04 

.04 

.08 

.25 

.42 

.04 

.21 

.87 
1.63 

.50 

.00 

.09 

.02 

.04 

.01 

.03 
5.44 
3.68 

.05 

.01 

.01 

.05 

.13 

.00 

.01 

IRI 

<1 
<1 

137 
<1 
<1 

142 

<1 
1 

<1 
3 
2 

15 

<1 

<1 
<1 

2 
<1 

5 

<1 
4 

55 
147 

29 
<1 

1 
<1 
<1 
<1 
<1 

1910 
452 

<1 
<1 
<1 
<1 
<1 
<1 
<1 



· .... 
Table 8.--Continued. 

Taxon 
Food Item 

P. dentata 
P. macrocoxa 
Podoceropsis nitida 
Anonyx sarsi 
Melphidippidae 
Monoculodes spp. 
M. edwardsi 
Phoxocephalidae 
Phoxocephalus holbol1i 
Trichophoxus epistomus 
Harpinia propinqua 
H. truncata 
Stenopleustes gracilis 
S. inermis 
Hyperiidae 
Parathemisto gaudichaudi 
Caprellidae 
Aeginina longicornis 
Unidentifi~d 

Total Arnphipoda 

Euphausiacea 
Euphausiidae 

Decapoda 
Dichelopandalus leptocerus 
Crangon septemspinosa 
Axius serrata 
Pagurus spp. 
Cancer spp. 
C. borealis 
C. irroratus 
Unidentified 

Total Decapoda 

Unidentified Crustacea 
Total Crustacea 

Priapulida 
Priapulus caudata 

Ectoprocta 
Unidentified 

Echinodermata 
Asteroidea 
Asterias vulgaris 

F 

LSI 
.38 
.75 
.38 
.38 
.38 
.7S 
.38 

21.S1 
4.lS 
5.28 

.38 

.38 
3.40 

.75 
9.81 

.38 
7.17 

11. 32 
79.62 

.38 

2.64 
.75 
.75 
.75 

3.02 
2.26 

10.19 
1.89 

20.38 

7.92 
86.79 

.75 

.38 

.38 

N 

.07 

.01 

.02 

.01 

.01 

.01 

.02 

.01 
1. 39 

.19 

.39 

.02 

.01 

.13 

.05 
24.72 

.01 

.31 

.69 
68.63 

.01 

.13 

.02 

.02 

.02 

.12 

.08 

.42 

.06 

.88 

.38 
79.27 

.02 

.01 

.01 

v 

.03 

.00 

.02 

.02 

.03 

.01 

.03 

.00 

.49 

.05 

.41 

.01 

.00 

.01 

.01 

.94 

.02 

.37 

.28 
IS.53 

.00 

3.05 
.35 
.03 

1.04 
. 74 
.48 

S .53 
.57 

11. 79 

4.70 
33.61 

.53 

.00 

.01 

IRI 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
41 

1 
4 

<1 
<1 
<1 
<1 

252 
<1 

5 
11 

6701 

<1 

8 
<1 
<1 

1 
3 
1 

61 
1 

258 

40 
9797 

<1 

<1 

<1 



Table 8.--Continued. 

Taxon 
Food Item F N V IRI 

Unidentified .38 .02 .00 <1 
Total Asteroidea .75 .04 .01 <1 

Echinoidea 
Echinarachnius parma 4.53 .15 .52 3 

Ophiuroidea 
Amphioplus macilentus 1.13 .08 .22 <1 
Axiognathus squamata 2.64 .11 .08 <1 
Unidentified .38 .01 .00 <1 

Total Ophiuroidea 4.15 .20 .29 2 
Total Echinodermata 9.06 .39 .82 11 

Chordata 
Ascideacea 

Unidentified .38 .01 .05 <1 

Pisces 
Teleostei 1.51 .05 .74 1 
Urophycis chuss .75 .02 .56 <1 
Gobiidae spp. larvae .38 .04 .00 <1 

Total Pisces 2.64 .11 1.30 4 

Total number of stomachs examined: 563 
Number of examined stomachs with food: 265 



:~" "~':'.~ 

Table 9 .--Percent frequency occurrence (F) t percent number (N). percent volume (V) and index of relative illportance (IRI) of food iteaa 1n C1tharichthya arctifronB ato_ch •• by crut ••. 

Taxon Fall 1976 Winter 1977 SPring 1977 SUlIIDer 1977 
Food Item F II V IRI F II V IRI F II V W F II V lRI 

Annelida 
Polychaeta 

Harmothoe extenuata 1. 28 .28 . 39 10.68 .76 1.26 22 2.17 .40 1.36 4 
Sthenelais limicola 2.16 .44 2.93 9.71 .71 8.03 85 5.79 1.03 5.96 40 
Phyllodoce ~ .72 .11 .09 <1 
lIephyUdae .97 .05 .19 1 .36 .06 .45 .. 1 
Aglaophamus circinata 1.44 .29 2.13 10.68 .76 5.13 63 2.89 .46 3.25 11 
Opheliidae .36 .06 .09 ~1 
Ophelia denticulata .36 .06 .00 1<1 
Ophelina spp. .36 .06 .09 <l 
Ma1danidae 1. 28 . 28 .77 .72 .15 .27 <l 4.85 .25 1.06 6 2.53 .40 1.08 4 
Clymenella torguata .97 .05 .00 <I. 
Clymenun sp. A 6.41 1.42 13 . 51 96 5.75 1. 76 10.67 72 21. 36 1.58 8.03 205 6.86 1.49 4.25 39 
Paraonidae 1.94 .25 .68 2 
Spionidae 1.44 .29 .00 <1 1.94 .15 .19 1 .36 .06 .90 <1 
Spiophanes bombyx 1.94 .20 .58 2 1.08 .17 .18 <l 
Onuphis pallidula 1.44 .73 2.40 6.79 .76 3.68 30 .72 .11 .18 <l 
Lumbrineris spp. .72 .15 .27 <l .97 .05 .00 <1 .36 .06 .09 <l 
!,. fragilis 2.91 .15 1.55 5 .36 .06 .45 <l L. cruzensis 4 . 32 .88 1. 33 10 2.91 .15 .48 2 1.80 .29 .45 1 !. impatiens 1.44 .29 .53 .72 .11 .09 ..:l 
Dri lonereis spp. .72 .15 .00 <1 .36 .06 .00 <l 
Ampharete ~ 8 .63 2.20 6.13 72 13.59 .76 1.84 35 1.80 .29 1.36 3 
Pherusa affinis .36 .06 .00 d Sabellid-a-e-- .72 .15 .27 <1 
Euchone spp. .97 .05 .10 <r 
Chane infundibuliformts 3.60 2.20 2.40 17 38.83 5.65 9.67 595 9.02 2.46 2.17 42 
Unidentified 8.97 1. 99 3.86 53 22.30 4.84 10.6 7 346 10.68 .56 3.38 42 13.00 2.29 3.79 79 

Total Polychaeta 15.38 3.98 18.53 346 46.76 14.54 40.00 2550 80.58 12.92 45.84 4735 42.96 10.14 26.29 1565 

'J> Mollusca . ..., 
Gastropoda 

Unidentified .72 .15 .00 <1 

Pelecypoda 
Unidentified .36 .06 .00 <l 

Crustacea 
Ostracoda 

Unidentified 5.13 1. 99 .00 10 .36 .06 .00 d 

Copepoda 
Calanus firunarchicus 3.88 .36 .10 2.17 .57 .09 Paracalanus spp. 1. 28 .28 .00 <1 .72 .15 .00 <1 
Centropages typicus 2.56 .85 .00 2 2.88 .73 . 00 2 
Candacia armata 5.41 .97 .00 
Metridia ~ .36 .06 .00 <1 Harpactic~ 2.56 1.14 .00 3 
Unident if ied 6.41 2.56 .00 16 .72 .15 .00 ~1 .72 .17 .00 <1 

Total Copepoda 12 .82 4 . 83 .00 62 4.32 1.03 .00 4 3.88 . 36 .10 8.66 1. 78 .09 16 

Cumacea 
Eudore 11a spp. .97 .05 .00 <1 .36 .06 .00 .:l 
~. his pida 1.44 .29 .00 1 .97 .05 .00 ~1 
Diastylis spp. 1.49 .44 .00 1 .97 .05 .00 <1 
!!. sculpta 5.04 1. 03 1. 33 12 16.50 1.22 1.45 44 2.89 .57 .36 3 
Q.. bispinosa 3.60 1.03 .53 6 24.27 1. 83 1.84 89 2.89 .46 .36 2 
Petalosarsia declivis 3.60 1.47 .80 8 .97 .05 .00 ",I .36 .06 .00 4 
Unidentified 1.28 .28 .39 1.44 .29 .00 1 

Total Cumacea 1. 78 . 28 . 39 15 . 11 4.55 2.67 109 39.81 3.26 3.29 260 6.50 1.15 .72 12 

Tanaidacea 
~ lilljehorgia 1. 28 .28 . 00 .97 .05 .00 

Isopoda 
Edotea tri loba 1.44 .23 .36 1 :r.mrra arr:a-- .97 .05 . 00 2.53 .46 .36 2 Total Isopoda .97 .05 .00 3.97 .69 .72 6 



Table 9 .--Continued . 

Taxon 
Fall 1976 Wi nter 1977 Spring 1977 SUlIUIler 1977 

Food I t em F N V I RI F N V IRI F N V lIU F N V lRl 

Amph i poda 
1.44 .00 41 .97 . 05 .00 

AmpeUs ca. s pp . 2.56 .85 .39 . 29 <1 .72 .11 .00 col 

A. macrocephala 
.36 . 06 . 45 < I 

A. v ador um 14 . 10 7 .95 3 .86 167 12. 23 4.70 4.27 110 11. 65 .66 . 87 18 30.69 8.76 7.05 485 

~. 8 g8ssiz i 3. 85 1.14 1.16 9 4.32 1. 03 1. 33 10 2.91 .20 .19 1 1.08 .17 . 09 ",I 

Byblis ~ 32. 05 17.90 26. 25 14 15 7 . 19 2.94 .1.20 44 13 .59 1.17 2 . 32 47 15. 88 4.81 6.05 172 

Lept oche i r u s ~ 
. 9 7 .05 .00 "'I 

Argissa hama t i pes . . 97 . 05 . 19 ",I 

Erichthonius spp. 1.28 . 28 . 00 d 

E. rubr icorni s 21. 79 7 .39 1. 93 203 48.20 25.70 18. 93 2151 4 2. 72 8 .24 8.32 707 61.37 35.22 11.02 2838 

Unc iala i rrc rata 58.97 35 .79 30. 89 3932 56 .11 34.95 27.73 3517 5S . 25 10. 58 11. 51 1287 63 . 1S 23. 42 17 . 80 2604 

S i phonoe~ithianus 1. 28 . 28 . 39 1 

Melita dentata 1. 28 .28 .39 1 3.88 .20 .10 1 2.89 .57 .54 3 

Casco b i gelowi 1. 44 . 29 .27 .97 .05 . 10 ~ 1 . 72 .11 . 18 ",I 

J erbarni a spp. .9 7 .05 .00 ~1 

~ spp . . 72 . 15 . 00 <1 

f· ~ 1. 28 .28 . 39 4.32 1.17 .53 7 5.82 .46 . 19 4 1.44 .29 .09 

f·~ 
1. 44 .73 . 00 1 1. 94 . 15 .00 4 

Podoce r opsis ~ 
. 36 .06 .09 <1 

Orchomonella pingu i s .97 . 05 . 10 <1 

Monocu l odes s pp . . 72 .44 . 00 <1 

M. edwar ds ! .72 .15 .27 <1 10.S3 2 .29 2.0S 47 

Phoxoce phalus ~ 1. 28 .28 . 39 1 2 .16 .44 .00 1 1. 94 . 10 . 10 <1 2.17 .34 . 00 1 

Trichophoxus epistomus 6 .41 I. 70 . 39 13 2. 16 . 44 .00 1 4 . S5 .25 . 39 3 2.17 . 34 .09 1 

Stenopleustes gracil i s 2. 91 .20 .00 1 

S. inermis 8.63 3 . 08 .00 27 15. 5 3 I. 93 . 29 35 . 72 .11 .00 

5 teMtho'i'dae I. 28 . 28 .00 <1 

Hyperiidae S. 97 I. 99 .77 25 .72 . 15 . 00 <I 

Parathemisto s a udi chaud l 10.26 3 . 13 I. 93 52 1. 94 . 10 . 00 <1 14.0S 2. 92 I. 99 69 

Aeginina longi cornis .97 .05 . 00 <1 

Unident i fied 29 .49 6.8 2 9 . 65 486 9.35 3.08 .80 36 1. 94 .10 .00 ,I 2.S9 .46 .00 1 

To tal Amphipoda S4.62 86. 36 78. 76 13972 85. 6 1 79. 74 57. 33 11 735 80 . 58 24 . 72 24.66 3979 96.03 SO.07 47.52 12252 

Decapoda 
Leptochela bermud ensis . 72 . 11 .27 col 

Dichelopandalus leptoceras 2 .91 .15 . 48 3.97 . 63 .90 6 

Crangon septemspinosa 2.S9 .51 1.72 6 

£!!!£!!. spp . . 72 . 11 . 09 41 

C. borealis .36 . 11 .18 41 

C. ~5 1.44 .23 .45 1 
Unidentified 1.28 . 2S . 39 .36 . 06 .09 .1 

Tot a l Decapoda 1. 28 . 28 .39 2 .91 . 15 . 48 9.75 1.78 3.70 53 

Unid enti fi ed Crustacea 6 . 41 1.42 1.54 19 . 72 .11 .09 "'1 
Total Crus tacea 93 .59 95.45 81.08 16522 86.33 85.32 60 .00 12545 86. 4 1 26.59 28.63 4943 97.11 85.62 52.85 13447 

Sipuncula 
Phascolion ~ . 97 .05 .00 <1 

Echinodermata 
Ophiuroidea 

Ax10gnathus Bquamata .36 .06 .09 ,,1 

Chaetognatha 
Sagitta e1eg_ns .97 .05 . 10 d 1.44 .23 .00 .1 

Chordata 
Larvacea 

Unidentified 29.13 5S . 39 25.44 2442 

Piaces 
Toleoo tei app. 2.56 . 57 .39 17.33 2.81 12.92 272 
Merluccius bllinearis 4.69 .92 7.0S 37 
AmDodytes spp. .36 .06 .4S .. 1 
Cttharichthyo arctifrons .72 .11 . 36 c1 

~l.IlOIIII 2.56 . 57 . 39 23.10 3.89 20.78 570 

_1 number of otOlllll:1II eumined : 195 189 110 315 
Examined ItomaCha with food: 78 139 103 277 



Table 10.--Percent· frequency occurrence (F), percent number (N), percent volume (V) and index of relative importance (IlII) ot tood i taB in ParaJ.iohth.v- oblollBWl .t0ma0h8, 'b7 o:eu.1 ••• 

Taxon Fall 1976 Winter 1971 Spring 1977 S_r 1977 

Food Item F N V IRI F N V IRI F N V IRI F N V m 
Cnidaria 

Hydrozoa 
I Eudendrium spp. .71 .17 .08 0<1 -

Unidentified . 94 .10 .00 .;l 

Annelida 
Polychaeta 

Harmothoe extenuata 1.11 . 18 .11 <1 .94 .10 .02 "'1 1.33 .29 .04 ... 1 
Sthenelais 1imicola 2.22 .35 .80 3 4.72 .52 .68 6 2.67 .57 .09 2 
Ma1danidae .94 .10 .28 ... 1 1.33 .29 .04 cJ. 
Clymenura sp. A 1.11 .18 .92 1.89 .21 .22 1 
Spionidae 1.11 .18 .05 
Ampharete arctica 1.11 . 18 .11 ~1 

Chone infundibuliformis 5.55 .88 1.95 16 6.60 .93 2.04 20 1.33 .29 .16 1 
Unidentified 4.44 .70 .14 4 .94 .10 .02 ... 1 2.67 .57 .17 2 

Total P01ychaeta 15.56 2.65 4.08 105 14.15 1.96 3.26 74 6.67 2.01 .51 17 

Mollusca 
Pelecypoda 

Placopecten magellanicus . 77 .17 .01 .:1 
Cyclocardia borealis .77 . 17 .01 0<1 1.11 .18 .11 <1 

" Ensis directus . 77 .17 .08 .:1 . 94 .10 . 02 .. 1 
" Unidentified 2.31 .68 .21 2 

Total Pelecypoda 4.62 1.19 .31 7 1.11 .18 .11 4 .94 .10 .02 ... 1 

Cephalopoda 
Loliginidae 2.31 .51 9.91 24 1.89 .31 4.07 8 1.33 .29 1.31 2 
Lo11so pealei 3.08 .85 18.49 60 
~spp. 3.85 .85 . 62 6 5.55 .88 2.11 17 1.89 .21 .09 1 1.33 .29 .00 <1 
R. tenera 2.3 1 .5 1 1. 66 5 1.11 .35 .00 4 .94 .10 2.22 2 1.33 .29 1.64 3 
Unidentified 3.85 1.02 .60 6 

Total Cephalopoda 15.38 3.74 31.28 539 0.67 1.23 2.11 22 4.00 .86 2.95 15 

Unidentified Mollusc. 5.38 1.70 .32 11 4.72 .62 6.38 33 
Total Mollusc.a 22.31 6.62 31.90 859 7.78 1.41 2.23 28 5.66 .73 6.40 40 4.00 .86 2.95 15 

Crustacea 
Copepoda 

Centropages typicus 1.11 .35 .00 ..:l 
Candacia armata 2.67 . 57 .00 2 

Total Copep~ 1.11 .35 .00 <l 2.67 .57 .00 2 

Stomatopoda 
Unidentified .94 .10 .09 "'1 

Mysidacea 
Neomysis americana .94 . 10 .02 "'1 

Cumacea 
Diastvlis sculpta -. .94 .10 .00 ",1 



Table 10.--Continued. 

Fall 19 76 Wint e r 19 17 Sp ring 1977 Summer 1977 
Taxon 

I22Utem F N V IRI F N V IRI F N V IRI F N V lRl 

Amphipoda 
Ampelisca spp. .77 .17 .00 .:l 

A. vadorum .77 .17 .00 41 
~. agassizi .77 .17 .01 41 .94 .10 . 00 .:l 

Byblis ~ 6.15 3.40 . 19 22 5.55 2.29 . 39 15 18.87 7.48 2.53 189 

Leptocheirus pinguis .94 .10 . 09 ""1 
Erichthonius rubricornis 2.31 .68 .01 2 38.89 21.69 1. 74 911 24.53 9.24 1. 33 259 1.33 .29 .00 ..:1 

Unciola irrorata 10.77 3.23 .19 37 53.33 42.33 5.55 2554 51. 89 50.57 11.25 3208 6.67 2.58 .10 18 

Trichophoxus epistomus 1.54 .34 .01 1 
HyperUdae 2.31 .68 . 01 2 
Parathemisto gaudichaudi 2.31 1.02 .02 2 1.11 . 70 .02 .94 .10 .00 41 4.00 1.15 .00 5 
Unidentified 1.54 .34 .01 1 1.11 .18 .00 .o:l 

Total Amphipoda 18.46 10.19 .44 196 61.11 67.20 7.71 4578 66.04 67.60 15.21 5469 12.00 4.01 .10 49 

Decapoda 
Dichelopanda1us 1eptocerus 7.69 4.75 8 . 18 99 7 . 78 I. 59 6.72 65 38.68 16.51 14 . 51 1200 25.33 10.31 3.71 355 
crangonidae .94 .10 . 02 cl 

Crangon septemspinosa 11.54 3.56 2.34 68 12.22 3.53 4.89 103 25.47 5.50 6.62 309 22.67 8.60 2.22 245 

Jl 
Scyllallus app. .94 .10 .46 1 

~ Hunida ir18 7.78 2.12 4 . '.13 5) .94 .10 .46 1 
Cancer app:- 10.00 5.09 1. 82 69 2.22 .53 .44 2 1. 89 .21 .31 1 
£. borealis 3.85 1.02 .47 6 3.33 1.23 6 .54 26 .94 .10 .09 41 
C. irroracu8 61.54 42.61 31. 70 4573 44.44 16.05 49.91 2931 28.31l 5.92 39.l3 1275 46.67 20.34 68.71 4156 
Co1lodes robuscus 1.11 .IR .11 .1 
Unidentified 25.38 12.73 6.09 478 .94 .10 .09 

Total Decapoda 80.00 69 . 78 50.bO 9630 65 . 56 25.22 73.54 b475 73.58 28.66 61. 70 6649 78 .67 39.26 74 . 63 8959 

Unidentified Crustacea 2.31 .68 .35 2 3.33 .53 .76 4 
Total Crustacea 86 .92 80.65 51. 39 11477 93.33 93.30 82.01 1636.1 95.28 96.57 77.02 16541 81.33 43 . 84 74 73 9644 

Echinodermata 
Echinoidea 

Echinarachniu8 parma 6.92 1.53 . 34 l3 1.33 .29 .04 <1 

Chordata 
Pisces 

Te1eostei app. 22.31 5.26. 8.28 302 10.00 1.59 4.54 61 1.89 .21 3.70 7 24.00 8.60 3.35 287 
Urophycis £!!!!!! 9.23 3.56 6.04 89 1.11 .18 1.84 2 1.89 .21 8.88 17 1.33 .29 .08 cl 
Merlucciul bilineari. 5.38 1.36 1. 37 15 3.33 .53 3.67 14 .94 .10 .56 1 40.00 44.13 18.34 2498 
Citharichthy. arctifron. 3.85 .85 .60 6 2.22 .35 1.63 4 .94 .10 .19 <1 

Total Pisces 40.00 11.04 16.29 1093 15.5& 2.&5 11.68 223 5.66 .62 13.32 79 62.67 53.01 21.77 4686 

Total number of stomach. examined 169 101 125 75 
Examined stomachs with food: 130 90 106 7S 
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