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INTRODUCTION 

Surveys have long been used to gather information on 
distribution, abundance, and life histories of fishes. Otter trawl 
surveys for sampling demersal fishes on fishing grounds off 
New England have been conducted since 1948 by the U.S.A. Bureau of 
Commercial Fisheries. The earliest of these, in 1948-50, were 
principally in the Georges Bank area (Figure 1) and were directed 
toward haddock studies (Taylor, 1953; Colton, 1955). Sampling was 
random within each of three depth strata. Surveys in 1951-62 were 
expanded to more effectively cover the Gulf of Maine and southern 
New England areas in addition to Georges Bank and to sample the 
entire demersal fish population (Fritz, 1965). The sampling technique 
in this series varied, but it usually was on a grid pattern. 

A new survey series was begun in 1963, with the fishery 
research vessel Albatross IV, covering the area from western Nova Scotia 
to Long Island from the 15 fm (27 m) i.sobath to about the 200 fm 
(366 m) isobath. This spans western subarea 4, subarea 5 except 
for the deepest water, and northern statistical area 6. The aim 
of this survey series also was to sample the total population of 
demersal fish. Sampling, for most surveys in the series, followed 
a stratified random plan. In 1963-66 nine surveys were made, 
three each in summer, fall, and winter. Catch data of finfish 
from these nine surveys and relation of catches to area, season, 
and bottom temperature are given in this document. 

MATERIALS AND METHODS 

The survey area of about 60,000 square nautical miles 
was divided into four depth zones using information on fish distribu
tion (Grosslein, 1968; 1969). These were 15-30 fm (27-55 m), 
31-60 f~ (56-110 m), 61-100 fm (111-183 m), and over 100 fm (183 m). 
The deep"st depth sampled was 200 fm (366 m). The depth zones 
were dividpd into 42 sampling strata (Figure 2). This division 
was based principally upon statistical considerations, but 
information on fish distribution and water temperature also was 
used. 
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Sampling stations within a stratum were selected from all 
possible stations with a table of random numbers.!/ A minimum of 
two stations and a maximum of up to ten were selected for each 
stratum. This stratified random sampling scheme permitted computa
tion of abundance estimates for individual strata or for many 
strata combined into a set. The total number of stations sampled 
in a single survey varied from 179 to 193. 

The station locations for a survey were plotted on a 
navigation chart and, ignoring stratum boundries, a cruise track 
that minimized distance was laid out between them (Figure 3). A 
sample consisted of a 30-minute otter trawl haul at each station 
at a towing speed of 3.5 k. Bathythermograms were obtained at 
each station and at selected points between some stations. 

The net used was a No. 36 New England groundfish trawl 
wi th a 2 O. 6 m headrope and a 24.4 m footrope. The codend and upper 
belly were lined with 13 mm mesh twine in order to retain O-group 
and other small fish. The gear was relatively efficient only for 
truly demersal fish. For each haul the weight and length frequency 
of each species caught was recorded on a trawl log, along with time, 
position, and other pertinent data. 

A survey occupied about 28 days of sea time, depending 
on weather, and it was divided into a northern and southern part, 
each of about 14 days. The survey, therefore, usually was completed 
within the span of a month (Table 1). The stations and survey 
track for the fall survey in 1965 in Figure 3 shows the general 
distribution of stations for a survey and the order in which they 
were sampled. 

Table l.--Inclusive dates for nine Albatross IV otter trawl 
surveys in 1963-66. 

Year Season Dates 

1963 Summer July 18 _ Aug. 19 

" Fall Nov. 13 - Dec. 16 

1964 Winter Jan. 16 - Feb. 15 

" Summer July 27 Aug. 22 

" Fall Oct. 22 Nov. 25 

1965 Winter Feb. 1-15; Feb. 26 - Mar. 

Mar. 30 - April 8 

" Summer July 7 - Aug. 10 

" Fall Oct. 6 - Nov. 9 

1966 Winter Jan. 18 - Feb. 23 

2· , 

1/ Sampling was essentially stratified systematic prior to the 
summer 1964 survey, but strata (and sampling within strata) 
were not well defined. From summer 1964 on the sampling was 
stratified random. 
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Following the survey, the data on trawl logs were checked 

for errors and key-punched on automatic data processing cards. 

Further checking for errors then was done through computer audit 

runs. After final correction the data were ready for computer 

summarization. 

The survey area encompasses at least four faunal zones, 

each characterized by somewhat distinct hydrographic conditions 

and animal populations. These are the southern New England zone, 

Georges Bank, the Gulf of Maine, and western Nova Scotia (Ackerman, 

1941; Bigelow and Schroeder, 1953; Colton, 1964; Fritz, 1965). 

For analysis we divided the strata into sets which correspond 

rather closely with these zones (Figure 4). The southern 

New England zone comprises strata 1-12; Georges Bank, strata 13-23 

and 25; the Gulf of Maine, strata 24, 26-30, and 36-40; and western 

Nova Scotia, strata 31-34 and 41-42. 

Differences in catchability coefficients among different 

species, and possible variations in availability and trawl efficiency 

due, for example, to time of day, depth, and season have not been 

considered here. The abundance indices given, therefore, reflect 

only catches and in their unadjusted form are imprecise measures 

of relative biomass. 

GEOGRAPHIC DISTRIBUTION AND RELATIVE ABUNDANCE 

The species caught and their seasonal occurrence by 

faunal zone for the three summer, fall, and winter surveys are 

given in Table 2. About 110 species were recorded. More species 

occurred in the southern New England zone (a total of 90 for all 

seasons combined) than farther to the north and east on 

Georges Bank (68 species) and the Gulf of Maine (67 species). 

There also were fewer species in the western Nova Scotia zone 

(a total of 48) , although here th e number of hauls was markedly 

less (Table 2). While greater species diversity is expected in 

more southern climates (Williams, 1964), the data of Table 2 suggest 

that the species distribution pattern in the survey area stemmed 

also from the failure of many species from both north and south 

to move past the Cape Cod-Nantucket Shoals area. This area, 

which forms the northern and eastern borders of the southern New England 

zone, is considered to be a principal ecological barrier in this 

region (Parr, 1933; Bigelow and Schroeder, 1953). For example, 

of the species that were caught in some numbers, smoothtail skate, 

cusk, wolf fish, halibut, hookear sculpin, lumpfish, and shanny 

were caught north and east of this barrier, but not south and west 

of it (Table 2). Spotted hake, smooth dogfish, chain dogfish, 

conger eel, John Dory, sea bass, tilefish, filefish, and three 

species of sea robins were caught south and west of the barrier, 

but not to the north or east of it. 
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T.ble 2.w_Li~t of ti.~, cauoht And th.ir •••• enal and qeooraphic oceurr.nc. in nln. IUrv,y" 1963-66. Ix de"ot.~ occurrence.) 

Spaci •• 

Spiny 600tish, Sgu.lul !canthi •• 
BlI.fnd(')oO[ ~kat., B.Al.!. la,vi, 
Big skate, K. ocellat. 
Little .kate, R .• rinac •• 
Smoothtail ,kat., R. I.nta 
Thorny 'kat., !.. radiu& 
Sea herrino. Clupe. hat,nw! 
Alewife, ~ Pl.udoh.r.ngui 
Argentine, Argentina silus 
Off5hor. hake, M,rlucciu, albidu. 
Silver hake, ~. bilinearis 
Cod, ~ lIIorhu. 
!!addock, M.lanogr.-us •• gI,linus 
Pollock, Poll_stlius vir.ns 
White hake, Urophycis tenuis 
R.d hakl!', !:!.. chuss 
Spotted hake, Q. r.giu, 
C\I,k t !L2!.!!!. ~ 
Sand flounrler, Scophth.lau. ~ 
SUMmer fIde., Pa,alichthy' ~ 
Fourspot fldr., P. oblongUI 
Yellowtail fidr., Limand! f.rrugin •• 
Winter fldr., Pseudopleuronect.s ~u, 
Graysole, GIyptocephalus cynoglossus 
Am. plaice, Hippoglossoides platessoi6es 
Butt,rEish, Poronotus triacanthus 
Scup, StenotoMul chrylops 
Redfish. Sebaste. marinus 
~.h. sculpin, Myoxocephalus ostod!e .. spinosul 
S.a raven, H'.itript'rus !!.ricanUI 
Wolt Eish, Anarhiehas lupul 
Eelpout, Macrozoarc.s am.risanus 
Am. Qool.fish, ~ aR!ricanul 
HII.9fhh, ~ glut!nou 
Ses lamprey, Petromyzon ~ 
Smooth dogfiSh, MUlt.lus canis 
Chain dogfish, Scyliorhinus ~ 
Torpedo, ~ nobili an• 
Bri.r skate, RII.1a .glanteria 
Leopard skate, g. ~ 
Round herrin9, 8truaeus ~ 
Blueb.ck, ~ a.stivalil 
AD. Shad, A. sapidiss!.a 
Hickory shad, A •• edioerls 
Menhaden, Br.voortia tyrannu. 
Strip,d anchovy, Mehoa ~UI 
Capelin, Mailotul villosul 
Sntelt, Oslllerus !!9rdax 
Chioropthallllus chalyb.ius 
Paral.pis borealiS 
Lant.rnfish (s.veral l~ci'll 
Pearllid.s, M&9rolisul ptnnanti 
Vip.rfish, Chauliodus sloani 
Hatch.tfish, Argyrop.l.cus ~UI 
Conq.r •• 1, £2!!a.t.I. OS'antSI!! 
SI1 •• _,.l, Sim.nch,lys para.itiSU! 
Snak.-e,l, 9!och.lYI cru.ptif.r 
Snip'-ell, Nemichthys ssolopaClul 
Garlish, Abl,nnls ~ 
N"dl,flsh, Scopbtr'lox ~ 
Halfbeak, HTporhamphus unif,ed,tu. 
Thr •• beard rocklinO, Gaid!opla,U! ~ 
Fourbeard rocklinO, Bnch.lyopus ci.briu. 
LonOlin hak., Urgphyci. ch'st.,i 
Blu. hak., AotlD9ra rOltrata 
Co_on orenadi.r, Macrourul ~ 
Lonqnot:. orenadi.r, CoelorhynGhu, ~1:ut; 
Guifstr ... fIr., Cltharishthy. ~tlfron. 
Halibut, HiPeoPlo •• us h!2ogglossus 
Tongu.fish, Symphurus sp. 

John Dory, Z,nopsi. oc,llata 
Snip.fish, Macrorhaaphosu. IcolOR" 
Sl1v~r.id., Menidia ~ 
3-.p. stickleback, GAStero.teul acullatUI 
Pip~lish, Syngnathus ~ 
Maeker.l, ScolllbCllr sCOlllbrl.l1 
Barr.lfish, ?alinurichthy. p.rsifor-tl 
Mack.r.l scad, D.eapterus ~UI 
Bigey •• cad, Selar crumanopthal~u8 
Saur.l, Trachurul trachurus 
BII.I.fish, Pomatomus saltatr1. 
S'lI.bass, Centroprist •• ~ 
Weakfish, Cyno.cion r'gali! 
Til'flsh, Lopholatilus ChA!f.llppticrpr 
Scorpionfish, Pontinus 10ngi.plp1s 
81. lx!l1y redfhh, Hellcol.nus !it.ctyloptlru" 
Hook.ar SCUlpin, Art.di.llus uncinatus 
Mail.d sculpin, Triglops o .. atlStius 
Littl. sculpin, Hyoxocephalus a.neus 
Shorthorn sculpin, ~. scorpiul 
Alligator/ish, Aapidophoroides agnapt.rygip! 
Lu~ti.h, Cyslopt.rus lumpu. 
S.asnall, Neolipari! allantieYI 
Careproctul rNlulus 
North'rn 5earobin, PrioDOtu! carollnu. 
Strip.d I.arobin, t. .• yolans 
Armored !.arobin, P,rist.dion !dnl!t~ 
Cunner, Taulogo1abrus adsp.rlus 
Ta.utoO, !!:H.1.2a onitil 
Sanrl launce, A&.odyt •• ..,rlclDul 
Rock Qunn.l, ?hoUs qunn.llul 
Snake blenny, Lump.nus LynPE.lltforall 
Shanny, t...ptoclinU5 lII.sulatus 
Radiat.d Ihanny, ~ subbilureata 
Wryaouth, Cryptacanthod.1 maculatu. 
Arctic •• 1pout, Lycodes r.ticul.tu.8 
Wolf_ •• l, Lycench~lys v,rrlilii 
Cuslc.eel, Lepndll<lL,,- c.rvi"~ 

Plan.h.ad fil"Jl~". 
NOrth.tn puff.r, §lzJ 
Batfish, Ogcoc.phalu· 
Frogf{Ih, Dibran~hu¢ 

Number nf sp.ci., 
Nuntb!r of haulll 

nAcanthul ~ 
:Ii.':!!.!. .. aculatu. 

.nefti lio 
-,-,.~ 

South.rn N_ BnOland Georq •• Bank Gulf ot Mai". Io.·e~~ern \'0'./1 SO:'>~;'" 

Sumser Fall Wint.r S~.r Fall Wint.r Su_.r Fall Winter S''::''l:''lt!~ filII .... ~:1~~~ 
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The first 33 species in Table 2, through American 

900sefish, comprised from 94 to 97 percent of the catches, by 

weight. These include the species of current economic interest 

(haddock, cod, flounders, hakes, etc.) and those of potential 

interest (dogfish, skates). The distribution and abundance, 

by faunal zone, of these 33 species is discussed below. 

In the southern New England zone the spiny dogfish made 

up a far greater portion of the catch than any other species 

(Table 3, Figure 5). Large catches of this species in the fall 

surveys were responsible for much of this. Other species of high 

relative importance were yellowtail and red hake (present in some 

numbers in all seasons), silver hake (summer and fall), little 

skate (fall and winter), and eelpout (winter only). Of'these 

species, the yellowtail and silver hake are of greatest economic 

importance here. 

In the Georges Bank zone the catches of haddock led 

'those of other species in all seasons (Table 4, Figure 5). Other 

species of importance were cod, yellowtail, big skate, and little 

skate, all of which were present in some abundance in all seasons, 

and eelpout, Which were relatively available in winter only. The 

haddock, cod, and yellowtail are the bottom fish of greatest 

economic importance in this area. 

In the Gulf of Maine zone redfish were first in abundance 

followed by haddock, spiny dogfish, thorny skate, cod, silver 

hake, pollock, and American plaice (Table 5, Figure 5). All of 

these were present in some amounts during all seasons sampled. 

Redfish, haddock, and silver hake are principal species of economic 

importance. 

In the western Nova Scotia zone the principal species was 

haddock (Table 6, Figure 5). Other species of some abundance Were 

cod (summer, fall, winter); pollock (summer, winter); and spiny 

dogfish (summer only). Haddock and cod are the species of greatest 

economic importance, and most are caught in the vicinity of 

Browns Bank. 

Total fish catch per haul within faunal zones varied 

rather widely from season to season (Tables 3-6). The average 

catch per haul in all seasons combined, however, was relatively 

uniform from zone to zone. It was highest on Georges Bank at 

336 lb (152 kg) followed by Gulf of Maine, 283 lb (128 kg); southern 

New England, 278 Ib (126 kg); and western Nova Scotia, 269 lb 

(122 kg). 

The bottom temperature regimes in summer, fall, and 

winter (Figure 6), estimated from about 800 bathythermograms 

per season, indicated that bottom temperature generally was highest 

in the fall. In addition, there was a much greater seasonal 

variation in temperature in the southern New England and Georges Bank 
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table l ._-Abundance of 33 •• lected epeet •• and all lpeci*. ooab1ned of It.hes cau;ht in thr •• ev ... ~. thr •• t.ll, and three winter 

.ur~,. in the louthern N .. anlill1lnd f.unal Ion. in 196'-66, .xpr ••• ~ .. aver_qe nua~r. and pounds plr haul and 

~reefttaqf total nua~r and total .liQht par hCII. (The Iyabol t indicat •• a trace catch of 1 ••• than 0.1.). 

Spiel •• 

Spin,. doofhh 
Barnd!Oor akata 
B19 akat. 
Little akat. 
S.ootht.il ak_t. 
Thorny ,kat. 
5 •• harrin9 
Ala"it_ 
Argantine 
othhou hake 
Silvar hake 
Cod 
Haddock 
Pollock 
White hp. 
Red haka 
SpotUd hab 
Cu •• 
Sand tlounMr 
Su_ar flounder 
Four-pot flounder 
Yellowtail flounder 
Wintll: flounder 
Gr.yeola 
AIIarican plaiee 
Buttarfhh 
Seup 
Redfith 
Lonqhorn leulpin 
Sa. raVMI 
Wolf fhtl 
lalpout 
A.erican 900Sdhh 
All other lp4ci •• 

Tot.! 

5_.1' 

No. " No. 't. " Wt. 

46.2 
0.1 
1.' 
l.e 

t 
1.' 

4],6 , 
0.1 

50.7 

0.' 
14.5 
0.1 

0.' 
34.1 
0.' 

1.' , 
7.' 

11'.6 

7.' 
0.1 

0.' 
61.4 

0.1 

'.9 0.' 
o.e 
0.' , .. 

7.' , 
0.' 
0.' 

t 

0.' 
'.0 

t 

0.' 
23.8 
0.1 

'.0 
t 

0.' 
19.0 
0.7 

0.' , 
••• '.7 
'.7 
0.1 
0.1 

16.4 

0.' 
1., 

t 

0.' 0.' ,., 
)()1.1 100.0 

.. '1.8 
0.' .. , 
'.0 

t 
0.7 

14.6 
t 

0.1 
15," 
1.. 

13.1 
0.1 
1.. 

15 ... 
0.1 

0.7 
t ,., 

12.3 
•• e 
0.1 
0.1 

13.0 

, 
1.' 0.' 
1.' 
1.9 
l.9 

9.' 0.' 
1.0 
1.' 

t 
0.' 
••• 

t 

0.' 
1'1.6 
0.' '.9 , 
1.1 

22.1 
0.9 

0.' 
t 

6.' 
••• ••• 
0.1 
0.1 
e •• 

t 
0.6 
0.1 

0.' .. , 
6.1 

161.0 100.0 

"0. 
70.' 

lob ,., 
10.2 

1.1 

••• 
0.1 
0.1 

61.3 

0.' e., , 
0.' 

29.8 

0.' 
11.8 
0.' e., 

31.4 
s.e 
0.' 
0.' 

53.0 
.'.6 

7 .• 
0.' 
0 •• 
1.. 

1 •• 6 

" No. 

18.0 

0.' 
o.e 
'.1 

0.' 
1.' 
0.1 
0.1 

21.8 
0.1 

'.0 
t 

0 •• 

'.1 
0.1 

•• 7 
0.' '.6 
••• , .. 
0.' 
0.1 

11.1 , .. 
•. 1 
0.1 

0.' 0.' 
6.1 

384.' 100.0 

".11 

't. 
2U.0 

••• 10.2 
11 ... 

0.' 
, .1 

t 
0.< 

13.6 

••• I.e 
t 

1.6 
12.9 
0.1 

t.6 
1.1 , .. 

2".5 ,.6 
0.1 

t 

••• ,., 
'.1 
0.' 
1.0 

11.9 
'.7 

" .t. .... ,., 
'.6 ..e 
0 •• 
0.6 

t 0., 
7.' 
1.0 
3.1 

t 

1.' 
'.1 
0.' 

0.' 
0 •• 
loP 
6.' 
1.6 

0.' 
t 

1.. 
1.0 

D.e 
0.1 

0.' 
7.0 
'.7 

401.5 100.0 

Winter 

No. 

51.2 
0.7 

'.0 
1!!!.6 

t 

9.' 
6.' , 
0.' 

32.0 

0.' 
0.9 
0.1 
0.7 

HI.9 

'.9 
0.' 
7.0 

23.6 
'.9 
0.7 
0.7 
9.' 

25.6 

0.' 
15.9 
0.7 
'.9 

" No. 

1".1 
0.' 
1.0 .. , 
, 

•• 1 , .. , 
0.' 

15.8 
0.2 
0.7 

0.' 
7.0 

'.2 
0.' 
••• 

13.1 

'.9 
0.' 
0.3 
3.' 

'.7 
0.' 
6 •• 
0.' 
••• 

238.1 100.0 

w,. 

113.9 
3.2 
, .1 

20.7 

, 
•• 1 
l.O , 
0.' 
5.' 
'.7 
••• 0.' 
1.' 
'.7 

'.0 
I.. , .. 

17.8 

••• 
1., 
0.' 
1., 

1 ... , 

0.' 
35.7 
6.' , .. 

" Wt. 

29.2 
'.3 
3.0 

••• 
, 

1.. 
1.3 , 
0.' 
3.' 
'.0 
1.. 
0.' 
0.' 
••• 

0.' 
0.7 .., 

10 ... 
• .1 
0.9 
0.1 
0.7 

,., 
0.' 

11.9 
•• 7 
1.. 

265.9 100.0 

Table ..... -Abundance of" a.laet.d lJPeei •• and aU .p.ei.'. ecmbined of nah •• ea"o1'It in thr" .ua-.r, thr ... h11, and thr .. 

wlnt.r aur..". In the Oeor9&. Bank faunal aone In 1963-66, .xpr •••• d a. avera9. nWlMr. and pound. p.r haul and 

pereent&ge total n,,_ber and total _i9ht,.r M'll. (na. a".bol t indieat •• a trac. eateh of 1 ••• tha" 0.1.). 

!p.ei •• 

Spiny d09fi.h 
Barndoor akata 
Bl<;l .kate 
Little .kate 
Saoothtal1 .kat. 
Thorny .kate 
S •• herrin<;l 
Al .. ite 
ArQll'tine 
Offshore h.ke 
SilvaI' h.k. 
Cod 
Haddock 
Polloc;:k 
Whit. hake 
Red hake 
Spott.d hak. 
Cuak 
Sand flounder 
Su_.r flounder 
Four.pot flounder 
Y.llowtail tlounder 
W1nt.r flounder 
Guy.ol. 
AII.dean plaice 
Butt.rfhh 
Seup 
R.dfiah 
Lon<;lhorn .eulpin 
s •• ra~ 
Wolf fbh 
K.l1'Out 
American ;oo •• fi.h 
All oth.r .p.el •• 

Total 

S_r 

No. "No. Wt. ".t, 
••• 
0.9 
'.9 
9.1 

t 
0.8 

12.5 
19.7 
0.1 , 

31.'1 ,., 
268." 

0.' 0.' 
16.8 

t 

'.l 
t ,., 

15.2 
1.. 

0.' 
1.7 

13." 
0.' 

10.2 
1.1 , 
1., 
0.3 
, .1 

0.' 
0.3 
1.0 
, .1 , 
0.' 
l.' , .. , 
0.1 

10.6 
0.9 

51.0 
0.' 
0.' '.7 

0 •• , 
l.e 
'.9 
0.' 
0.1 
1.0 
3.7 

0.' 
'.9 
0.3 

0.' 
0.1 ,., 

4a4.6 100.0 

n.!!! 

••• 
11.3 
11.2 
0.1 

••• 7.' • •• , 
0.1 

13.7 
2a.7 

a44.4 

1.' 
0.' 
9.e 

t 
1.' 
0.1 
1.1 

12.2 

• •• 0.' 
1.' 
l.' 
0.3 l.' ,.e 
0.' 
•• 1 
3.P 
1.' 

.. , 
1.7 
'.3 '.7 
0.1 
1.1 

••• 
1.. 

t 
0.1 

'.0 
•• 7 

5O.e 
0 •• 

0.' 
••• 

t 

0.' 
t 

0.' 
•. e 
o.e 
0.1 
0.7 
1 •• 

0.3 
1.0 
O.S 
0.1 
1.1 
1.. 
,.3 

401.6 100.0 

'aU 

No. _" NO. __ Wt_. "Wt. No." No. 

, .. 
1.1 

••• 
15.1 

0.' 
1.7 
3.1 .., 
0.1 

t 

P.' ,., 
US •• 

0.' 
o.e 

15.3 

t 
1., .. , 

n.8 
1.7 

0.' '.1 
10.3 

0.' 0.' 
13.0 
1.' 

t 
1.. 
0.6 

'.1 

o.P 
0.' '.l '.P 
0.1 
o.e 
1.. 
o.e 
0.1 

• .. , 
0.' 

48.1 
0.' 
0 •• 
6.1 

t 
o.e 

1.1 

'.0 
0.7 

0.' 
1.. , .. 
0.1 

0.' ••• 
0.7 

t 
O.P 
0.' 
1.e 

260.8 100.0 

C7 

e.o 
7., 

a1.5 
18.2 

0.' '.6 
1.3 

0.' 
0·1 , 
'.7 

16.0 
147.7 .. , 

1.5 
P.' 

0.' 0.' 
1.1 

10.!!! 
'.1 
0.' , .. 
'.0 0.' 
'.7 , .. 

t 

'.1 e .• 
1.. 

, .. ,., 
•. e 
••• 
0.1 
1.9 

0.' 
O.l 

t 
t 

l.O .. , 
45.4 

1.1 
0.' .. , 
0.1 

0.' 
o.! 
!.7 
1.' 0.' 
0.7 
0.6 
0.1 

t 

1." 
1.1 

t 
1.. 

'.0 0.' 
200.5 100.0 

0.' 
1.3 
! .• 

21.4 
0.' 
1.. 
1.0 
0.' , 

t 

••• '.3 
100.2 

0.' 
0.5 

'.9 
t 

1.3 , 
1.. 

1".9 
, .1 

0.' ,.s 

0.7 
2".5 

1.3 , 
7.0 
0.4 

11.0 

0.' 
0.' .., 

11.1 
0.1 
1.0 
1.. 

0.' 
, 

'.e 
2.' 

35.2 
0.' 
0.2 

'.5 
t 

0.9 , 
1.0 .. , 
1., 
0.3 
1.. 

0.' 
11.3 

0.' , 
5.1 
0.' 
•. s 

221.0 100.0 

Wint.r 

w,. 

'.0 
7.' 

20.8 
26.2 

0.' 
6 •• 
0.' 
, 

1.0 
35.11 

118.1 
5.5 
0.7 
5.1 

0.' 
0.' , 
1.0 

13.8 , .. 
0.' ,., 

0.' 
••• l.' 
0.' 

30.9 
'.7 
1., 

" Wt. 

o.e , .. 
'.0 
9.3 

'.9 
0.' 

, 
0.' 

12.7 
31. 3 
1.9 
0.3 
2.8 

';.1 
O. J 

ri ." ". ';' 

'.0 
0.' 
1.1 

, 
• •• 
1., 

0.' 
10 •• 
I.. 
0.' 

305.3 100.0 
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80nes than farther to the north and east. This probably contributes to the apparently greater migrations of fish in these southern areas and may help to account for the somewhat greater seasonal variations in abundance and availability there (Tables 3-6). 

Relative abundance by sa~ling stratum for five species only is presented in Figures 7-11.- These data provide a finer breakdown of distribution and abundance by area than the tabled data do, and they also permit comparison of catch with bottom temperature. 

Spiny dogfish were relatively abundant only in the southern New England zone and in coastal areas just to the north of Cape Cod (Figure 7). Greatest abundance was during fall surveys and in the shallowest depth zone, 15-30 fm (27-55 m). During winter surveys such concentrations as were observed were in the intermediate and deeper depths where bottom temperature was slightly higher than inshore. 

Silver hake were caught in small amounts over the entire survey area; abundance was lowest in the western Nova Scotia zone (Figure 8). Distribution by depth was not clear, although the fish tended to be in deeper water during winter surveys where the temperature was ~lightlY higher than inshore. 

Haddock were most abundant in the Georges Bank and western Nova Scotia zones and in intermediate water depths 
(Figure 9). There was no marked difference in distribution by season. 

Red hake were caught in greatest amounts in the southern part of the survey area (Figure 10). Like silver hake, the only significant concentrations were found in deep water during winter surveys, where water temperature is higher than farther inshore. 

Yellowtail were found in significant amounts only in the southern New England and Georges Bank zones (Figure 11). In southern New England waters the greatest concentrations were in depths of 15-30 fm (27-55 m); on Georges Bank the concentrations were at slightly greater depths. There was little variation in abundance with season. 

2/ In the western Nova Scotia zone, stratum 35 was sampled only in the last six surveys of this series, and strata 1 and 42 only in the last three surveys, Abundance estimates in these strata are therefore based on relatively few hauls. 

C8 
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Tabl., ._-AbIandUtC* of 3S •• lected ..,echl and all .~ •• c.-b! lOci of fl .... cn"', In ShUt '~I'. thn. tall, &rid thr •• winter 

.. r~ in tIM! Oult of Main. faunal eon. in 196'-66, •. cpT .... ed ••• ".rq .... hfln Met peundti per .... ul &rid pareantaO_ 

total m..ber and total .. 19M pel' had. (~ .,.bol t indicet •• a ttsc. catch of 1 ••• than 0.1.). 

a-, Pall Winter 
Speel •• 

"p. • "0' Is . ,. '1· -....b,. til N.r 't. .11,. lip, • No, 1ft • \Itt. 

8plny do;t'f.lh ••• 1.. 14.4 4.' U.O ••• :n.' a .• • •• 3.1 ".8 11.0 
eal'ndDo.. akat. • • 0.' 0.1 0.1 0.1 -.1.! 0.' 0.3 0.1 ••• 1.' 
lIi9 akate 0.1 • 1.1 0.' 0.' 0.1 ••• 0.5 0.' 0.1 2.1 0.' 
Little akat. 0.1 • 0.1 0.1 0.' 0.1 0.' 0.1 0.2 0.2 0.' 0.' 
I~tht.il ••• ta 0.2 0.' 0 •• 0.' 0.' 0.1 1.' 0.' 0 •• 0 •• 1.. 0.7 
Thorny akat. 1.' 1 •• 14.' 1.1 2 •• '.J Ie •• '.7 '.3 2.2 24.6 10.3 
S •• Ilel'l'in9 •• 1 '.3 ••• 1.' 2 •• 1., I.' 0.' 0.' 0.2 • Alewif. 0.' 0.1 0.1 • 0.' 0.' 0.2 0.1 1.0 0.' 0.1 • Aroentina 1 •• 1.' 1.1 0.7 3.' 1.' 1.' 0.' '.7 3 •• 2.' 0.7 
Off.llor. bak. 
SU_r hake 51.' 16.5 12.1 '.0 .... .... ".1 '.7 41.7 14.11 12.6 3.2 
Cod '.0 0 •• 12.5 •• 1 '.1 1.' 2".9 ••• t.' 1.. 19.' 7.0 
Haddoek 22.9 ••• J8.9 17.2 21." 10.7 .... 18., 24.2 12., ".1 16.0 
Pollock 1.' 0.' 11.9 •• 1 2.0 1.1 14.' ••• '.1 1 •• 16.!5 ,.0 
White ha. .. , 1.' 12 ... ..1 '.0 ••• U •• ••• • •• • •• 19.9 ••• • ad haka 3.0 1 •• ••• 1.' 4',5 1., ••• 1.' 7.1 ••• '.2 1.' 
Spottld hOI . 
CUll!: 0.' 0 •• • •• .., 0.' 0.' ••• 1.' 0.' 0 •• ••• 2.1 
Sand tlnn .. :r • • t t 0.2 0.1 0.1 
S~t' flcnan .... 
"ouupot t'lcnanct.r t • t • • • • , 
Yellowtail flounder 0.' 0.1 0.2 0.1 0.' 0.' 0.7 0 •• 1.1 0.3 0.' 0.3 
Winter tlounMt' 0.' 0.1 0.3 0.1 0.' 0.' 0.' 0.' 0.' 0.3 0 .• 0.' 
G"e,..ol. '.7 2.0 '.1 ••• ••• • •• '.1 ••• • •• ,.7 •. 0 ••• A.erican plaice 14.9 1.' 10.' •• 7 16.6 9' ... n.! ••• .1? .2 10.3 11.8 ••• hUal'thh • • • • • • lCup • • t t 
Radti ... 91.4 "',8 ,e.' !!.2 e8.9 '6 .• 67.5 16.1 ".7 29.1 ".4 B,6 
LonOhorn ualpta 0.2 0.1 0.1 • 0.' 0 •• 0.' 0.1 1.3 1.1 0.' 0.' 
h. raven 0.' 0.1 0.' 0.' 0.' 0.1 0 •• 0.1 0.' 0.' 0.' 0.' 
Wolf fhl! 0.1 0.1 0.7 0.' 0.' 0.1 0.' 0.' 0.1 • 0.' 0.1 
a.lpout 0.2 0.1 0 •• 0.1 0.1 • • • 0.' 0.' 0.' 0.3 
Aaerican 1OO,.,ta" 0.' 0.' '.3 1.' 0.' 0.' ••• ••• 1.2 0.7 14.6 ••• All otlMl' apaci •• '.1 ••• • •• 1.' 1 •• 1 •• 1.0 0 •• '.0 '.0 1.1 0.' 

Total 207.6 100,0 2!4 ... 100.0 ..... lbO.O 317.' 100.0 224.2 100.0 29'.'7 100.0 

tabla 6 ... ~. of n .~ltCItecllpeei .. and all .,., .. e~"ed 01 IU"" ca.t in tlu'" '_1', thr .. faU, .,uS three 

wint_ --W1' ia thl .. litera 1tova leetia 1 ..... 1 ~ 1.1'1 196 ............. _ ........... m.b4tu Md. polanda per ".111 

UId pccau,. total ....,. and t,"a1 .. Ight ,. baDl. (the ~1 t indtoat .. a t.rae. eatcJ'l of h .. than 0.1.) 

.- '1111 Wtntlr 

.... 1_ 
"", ! Ro, ft, ! WI "", I! !!!h "', ! ft, .. , !!!2: ••• ,. wt I 

eptay dotf'hll lot.1 ••• .... 10.7 ••• 1.' ••• ,.7 1 •• 0.7 7 .• •• 7 
larndoor akata 0.' 0.1 ••• 0.' 0 •• 0.' ••• • •• 0.' 0.1 0.' 0.' 
110 akaU 0.' 0.1 0.' 0.1 0.' 0.' 0.' 0.' 0.' 0.1 1.1 0.' 
Littla lkat, 1.1 0.' 1.1 0.' 1.. I.' '.' '.1 ••• 1.7 7.1 '.0 
'-ootht;aU altat, 0.' 0.' 1.0 0.' 0.7 0.' 0.' 0.' 0.1 0.1 0.1 • thorny Ikat:a 1.. 0 •• • •• '.' 1 •• 1.' ••• 3.0 '.1 1.2 ••• '.1 
••• heuinv ' .. • •• ••• 1.2 • •• 1 •• 1.7 0.' 0.' 0.1 • t 
Al_it. 0.1 • 0.1 t 0.1 t • • 0.1 • • • Arpntine 14.2 ••• •• 0 '.' 2.' 1.' 0 •• 0.' 2.' 0 •• 0.7 0.2 
ottahO .. 1 haka 
8ilver hue 10.0 ••• '.1 1.' '.' ••• '.0 0 •• 0.' 0.1 • • 
Cod 11.1 •• 1 55.' 19.a ••• • •• 40.' 12.2 ' .. ••• "., 15.7 
Haddock U4.' .... 135.1 15.4 ".a .... 93.S ".0 113.8 .. .. 126.6 .... 
Pollock ••• 1.' 24.8 '.1 1.0 0.7 1 •• '.1 14.0 7.1 ... 1 12.2 
White ha_ l.' 1.1 ••• 1.' 1.' 1.' ••• ••• 0.' 0.' 0.' 0.' 
R.cS haltlt 0.' 0.1 0.1 • 1.' 1.1 0.' 0.' 0.' 0 .• 0.' 0.1 
Spott.cS h.., 
Cu •• 0.' 0.' '.0 ••• 0.' 0 •• I.' 1.' 0 •• 0.' '.1 1.. 
Sal'll! Ilounder 
S~r tlounder 
.. ourepot flounder • • • t 
Yellowtail IlOWKMr 1.' 0 •• 0.' 0.' '.0 1.' 0.' 0.' 1.' 0 •• 0.7 0.' 
Winter Iloundeor '.1 0.' ••• 1.1 1.' 1.1 '.' 1.1 ••• '.1 ••• ••• Oray.ol. 0.' 0 •• 1.' 0._ 1.' 1 •• 1 •• 1.1 0.' 0.' 0.' 0.3 
...,dean plate. •• 0 ••• • •• ••• ••• • •• '.1 '.1 ••• • •• '.1 1.. 
8un.rlhh .eu. 
R.Millh 11.1 7 •• 11 •• ..' l4.J 7.' 12.0 ••• • •• • •• ..1 1.. 
LonQhorn .c.lpin 0.' 0.' 0.' 0.1 ••• ..0 0.7 0.' 1.' 1.' 0 •• 0.2 
S •• r.y_ 0.' 0.1 0.' 0.1 0.' 0.' 1.' 0.' 0.' 0.' 2 •• 1.0 
WOlf' tiM 0.2 0.1 1.' 0.' 0.' 0.' 1.' 0.' 0.' 0.3 '.1 1.7 
hlpoat • • • • 0.1 0.1 • t 0.1 • • • A.erican goo • .,t •• 0.3 0.1 ••• 1.' 0.' 0.1 '.1 1 •• 0.' 0.2 ••• 1.7 
All other _peel_ ••• ••• 1.7 0.7 11.0 '.0 ••• 1.7 7 •• , .. '.7 1.1 

Total 2!11.S 100.0 gO.4 loo.a 164.7 loo.a 110.1 loo.a 111.' 100.0 261.5 100.0 

C9 
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Figure 6.--Isotherms (Oe) at the bottom in summer, fall, and 
winter estimated from bathythermograms obtained on 
nine otter trawl surveys in 1963-66. 
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Figure 7.--Relative abundance of spiny dogfish by sampling 
stratum for three summer, fall, and winter otter 
trawl surveys in 1963-66. 
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Figure 8.--Relative abundance of silver hake by sampling 
stratum for three summer, fall, and winter otter 
trawl surveys in 1963-66. 
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Figure 9.--Relative abundance of haddock by sampling stratum 
for three summer, fall, and winter otter trawl 
surveys in 1963-66. 
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Figure lO.--Relative abundance of red hake by sampling 
stratum for three summer, fall, and winter otter 
trawl surveys in 1963-66. 
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Figure ll.--Relative abundance of yellowtail by sampling 

stratum for three summer, fall, and winter 

otter trawl surveys in 1963-66. 
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