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THE GEORGES SANK. SEA SC.-'\LLOP FISHERY: Statua L1 Spring 

of 1963 and COlllllideratiOll of Ma.1agenten-t MeuQns. 

Pert1nent statistics nt~rCint: tbe Georgelll BaM IMIll scallop 

f15bery are presented 1n Table 1. It wUl bit I~ that tho total land

in,s (Colled Statea ~ CllnadLao. CQmbir..ed) i.."lenued Cl3racly in 

1959, and c:ont1n\!ed to ineroau throu~ 196::. tlw 1002 fifl<Jr;a bel~ 

more than double t!..at or 1954. Thb phiellome.ul and u."lpre«dented 

Incl'eliUie iiilUl due to all 11lcreased abund=ce of the sheWllilh IIInd an 

increued elfort on the part of the Canadia!U" The days fished by 

U.5. wasels actually drop~'11l 1959 a."ld 1960, altbw/:h U. S. ta.,d-

1nia illcreased somewh!it due to the higb alJunda:lee of tbe aeallopa,. 

Abundance. 

1959 w:u due to all u."lU:Sua!ly large yeU' clau of scallops t!lat arri'll"ed 

at co=erc1a1 size that year. ThUll year claaa 1II~ the fishery 

tor four years. It is now deeUIlin;i and we eee no similar year claases 

co~alo.ag. 

We have three methods tor fU,UllllI.t1.ng relaUve abund:anee; 

compariaOl1 of qua:rtltatiVEI research vesli¢l U::nplelS. l::md1ngs pitr 

da:y OIl the grOU!1ds for the fleet. and Ca'l.:lcihm recorda at catch per 

minute towed 0:1 c:oomereial vessels carr...,1n~ Ilea samplers. For 

all ot tbem show II decll. .. e for the marlultll!J1e sizes (treater tha.1.\ 

95 mm. ) of a.bout 30 percent in 1~2 U cOinpared 'Id-tIl 1961. 
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Table 1. --Stat1J:itics of the CeQt"Jes ~ Sea S~p Fisher'1 
--~- -----.---~--.--.-.-------- .. .... 

Avera~ 
. Oll1tM State. Canoda Total 0.5. Fleet 

{ 

Gross 
I..ao.d~s C:Uort Landin~iJ £%ton LaIl.CbJ~ L=c:!u",s Stock. 

" 
lln " lO';; Year loa x lOa Daya Days l1:)s x 1();') Fer &1y Per <iay -

lSG".J 16.3 10031 0.3 180* 141.11 1521 $ 111 

1954 15.1 0343 0.: 120'1' 15.1' 16'1'1 14a .":-

1955 11. 3 11519 0.3 UO'!' 18.S 1&70 821 

195' 11.5 1124S 0.1 ~9Q$ is. :l 1442 '111 
US? 11.3 10\500 1~& 1191 19.1 1650 800 

195. 14.4 &115 loG 1500 11.0 lUi 193 

I 
1&59 Is.." a55!} 4..4 2098 :U~1 218T 1051 

1960 21..9 son T.S 2401 29. " 2122 IMI 

1951 23.1 -san 10.0 3141 ,33.6 2119 1030 

1932 21.G 9010 13. Q$ 1400* 34. B 2410 980 
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None of tlles~ mettlods gives even on· "pprox1c.ate meAsure 

of the strength 01 the pre-recruit year cUlillUlliI. "\ <II eal'1 Bay. how 

wer, tAatrwwbere OQ tlle grounds sampled witll the re~arch vessel 

ill 1952 was the :rear class to be recruited dwing H183 preseat 111 

larp ItUmbers. It is posaible. but we believe W1l1kely. tllat there 

are any lar/le concentratioa:l of tUis year class in uellS t..'lat we did 

DOt investigate. Consequently. We cannot be sanguine about the 1m

medi3.te future of the f'1she17. 

The Ceorges .Bank lIIea scallop population tc<la.y is overfl.ahed 

ill the lIIe!lft that· greater )'ie!dJs would be obtained if the Bellllloplil 

Weft! allowed to grow to a largor Si:III. The cull point toea.,- is at 

about 9S mm. (3·3/41Ilches). The aie of t.'leH scallops is about 

":rears. ~"iIlY delay in capt~. up to about e years would increase 

the sustained yield. 

Table 2 preslI1lts the relative yields to be expected tor differ

ent Ilges of cull and d.W'erent cL:grees of fishing press~e. \-,111 elit1-

mate present fishing rate o.nstam&neowI mol"tlility rates) to 00 about 

. 0.1. The table $UQWs that we are also fishing too heavily to obtaia 

maximum sustained yield with the present cull Size. ThWil we eM 

iDcrease the sustained yield by advancing the cull Size or decreasing 

the fishing ef!ort or blli combinstion of the two. 

Advancing the cull siu by inc:reaamg rina IIbe in the dredges 

has been seriously studied by U.S. and Ca.1l.:ulial'1 b,lQlcgilita tor severlll 
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, Tdlle 2 ... -.Gc~ttv., efrtdef'I<CY ot V!l7.O"-!l'JI t!!ge# of edt e:l '7~.:1011S hovels 
of fizhl;:; el'.rQrt. '1.',\1';:'i"-<3 eiven all p.;;rcent of til" t:r.=imu::t 
)"ieid at each l?vel ~ ;:. 
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~ars and it wu dL:Jeov..:r-ed that present geM" ~ not give ah.a:rp 

~ u.:l::::ticn to provide tho !tin:.! of fJorting ol the catch re-

quired ft:li' -practical eOf'~er·r.1U::m.. 

C=nildw GcienUilt3 h;;"l'ct embarked on III general a~udy of 

leal" with the hop. they f:311 devise iIOll'lae eoUeetb:;; l;!~e which 

wil.lJ;;e com:ne.rcially practical and ~t rei@WJ@ tho smaller scm!"" ... 

Since the dredge will not screen the aues ad~tely_ there 

l'emaw the pOssl!;mty of acr\!euing them on hoard ship a!tel· t,,;lty 

AH cau;lH. This potlSlbUUy has not bGen eJiVlored but it n.eeda 

~t~atloa.. Perhaps rut adequate .ereell~ de-.. iee Cl:l'!.lld be 

%WIde mandatory or a mini&mm su. lln::t.t could be imposed. 

Smce the' s~ ... are aht.tclttld t.U a.a. lit mh'.1mnm aiu regulation 

would be clillicult to enIOl'ce. 

'l'b$ alternnttve i:l to Urnit the f~ preasura. Since IWult 

.~ sc;Ule;;;s do ngt. move O'iliCl..'1 fre-ely they a...~ a~ .. ;illllhle at any time 

O;! the year Md so fishing prea31.lre can be regulated aeeording to thct 

COttITmienee of the ttzher~ Any period 0( tho }'lilu. tor lruitllln«. 

eowd bft .eleeted tor a closed seUoc.. it th1$ m\'n !:lot acc:~tab1 •• 

fA quO".a lIIystem ot sa-cs Ilion ~ou1d be bat1tuted., How th~ could 

b$at be do'att ls a mattor iQ;: t:lamIBem~nt and ir::du.st!7 to vork out. 

I:!. thia ecnnecUon then1 b a relaUom!h!p of price f:I:) bndl,nga 

'Irilkh ~lres stud,.. One ~YOUld need ~o IEnOV bow tOO l§mUliIdOQ of 

effort mi;bt eif'eet th., prie~ ru:d grou steele of tb\'l 'I1l.$~e1i11. 

-, 
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UNITED STATES RESEARCH DURING 1962 ON THE SEA SCALLOP 
FISHERY IN SUBAREA 5Z 

LANDINGS 

J. A. Posgay 
Bureau of Commercial Fisheries 

Biological Laboratory, Woods Hole, Massachusetts 

The 1962 landings of sea scallop (Placopecten magellanicus) 

meats from Subarea 5Z continued the upward trend which they have ex-

hibited the past few years. Table i shows this to be caused by the 

Table 1. --Landings of sea scallop meats from Subarea 5Z. 

(millions of pounds) 

Year United States Canada Total 

1954 15.5 0.2 15.7 

1955 16.8 0.3 17.1 

1956 16.8 0.7 17.5 

1957 18.7 1.8 20.5 

1958 16.4 2.6 19.0 

1959 20.2 4.4 24.6 

1960 22.4 7.5 29.9 

1961 23.6 10.0 33.6 

1962 21.8 12.5 34.3 

increase in Canadian landings as a result of the expansion of their off-

shore scallop fleet. Some 40 Canadian vessels participated in this 
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Figure 1. Sea scallop fishing grounds of Subarea 5z • 
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Figure 2. The most productive grounds. 

the 1944-1961 lllldings. 
These areas provided 83 percent of 
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Figure 3. Size distribution of the United States landings in 1961 
(light bars) and 1962 (dark bars) • 
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fishery during 1962 as compared to about 8 in 1956. 

An analysis of all landings from the area in the years 1944-

1961 shows that, with the exception of the shoal area, all parts of 

. . Georges Bank made some contribution to the fishery (Figure 1). 

Closer examination of the data, however,shows that three grounds 

" ." . :;-f/4l;lK"b 
. (Figure 2) provided most of thec'atch. The grounds 61:ltlineEi in Figure 

2 represent about 40 percent of the area shaded in Figure 1 but they 

provided 83 percent of the t~tallandings. This is true on annual basis 

as well., In 1953 these areas supplied 82 percent of the landings, in 

1957, 76 percent, 1959; 85 percent, 1960, 89 percent, 1961, 88 per-... 
cent, and 1962, 90 percent. The reasons why these specific grounds 

should be so much more productive than adjoining areas with similar 

substrates and hydrographic conditions are unknown. 

SIZE DISTRIBUTION 

Figure 3 shows the size distribution of the 1961 and 1962 U. S. 

landings. The only noticeable difference is a slight increase in the 

numbers of smaller scallops taken and a sharp decline in the 115-130 

mm group. Using the average length weight ratio gives us an estimate 
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Figure 4. Size distribution of the research vessel samples collected 
wi th 2-inch ring gear during the period 1960-1962. 



of 629 million individual scallops removed du:\j.ng 1962. 

ABUNDANCE 

Estimates of abundance are made from quantitative research 

vessel samples taken with small mesh gear. Their reliability is only 

fair since it is impossible to cover the entire area with a sufficiently 

dense pattern of stations. In the future, we intend to confine our efforts 

to the grounds (Figure 2) which have historically been the mo st produc-· 

tive. The gear is not efficient for the younger age-groups. Figure 4 

shows the result of pooling all the research vessel samples collected 

since 1960. The relative scarcity of animals smaller than 100 mm is 

not the result of gear selection. On the average we took about 93 sea 

scallops of all sizes per 10,000 square feet dredged, 

Considering only scallops larger than 70 mm, those that will 

reach marketable size during the following year, we found 112 per 

10,000 square feet in May of 1960 and 102 when we sampled the same 

areas in May 1961. Areas sampled in May of 1961 ~nd May of 1962 

yielded 102 and 94 respectively. Areas sampled in September 1961 

gave 140 and the same areas 85 in September 1962. 



28oor-----------------------------------------------------~ 

o 
w 
:r:: 

2600 

U) 2400 
u. 

>
~ 
o 2200 
a:: 
w 
c.. 
o 2000 
w 
o z 
~ 
...J 1800 
U) 
o 
z 
::> 
o 
c.. 

1600 

1400 

• 

• 

• • -...!.--~·~__:;;;:__-~---__:;;;.:--------....:·~1950- 1958 AVERAGE 

• 
YEAR 

1962 

Figure 5. Average yearly landings per day spent on the grounds for the Un:i ted States. 
fleet. 



The usual index of abundance, catch per unit of effort is not pre-

sently,available for this fishery. The effort parameter, days spent on 

the grounds, is not an accurate measure of effort since it does not take 

account of the relative amount of time spent fishing as compared to the ..... ". 

time spent shucking. The catch parameter, really landings, does not 

take account of discards or of the size distribution of those landed. 

Canadian investigators have introduced a log book'system in their fleet· 

which should improve their t+J.easuJ::e of effort, United States investiga-

tors are starting a log book system and commenced the design of 

instruments to measure either distance traveled by the dredge or time 

on the bottom. 

Average landings per day spent on- the grounds, therefore, will 

only indicate gross changes or trends in abundance of the sizes of 

scallops above the cull point. Figure 5 shows the yearly average figures 

for the United States fleet since 1950. The average for the years 1950-

1958 was 1600 pounds with very little scatter except. for the low year 

of 1956. The large increase in 1959 marked the recruitment during the 

summer of an unusuall y numerous year class the effects of which persisted 



, 

for the next few years. The dgwnward trend in 1962 has continued into 

1963.· The first quarter average(1960 pounds} this year is the lowest 

since 1959 for the same period •. 

TOTAL MORTALITY RATE 

Two methods have been used to estimate the total mortality rate; 

decline in aburidance as measured by serial quantitative research vessel 

samples and the relative abundance of the year classes in samples which 

have been aged. Both give similar results . 

. Table 2 shows the results of the research vessel surveys. N1 is 

the average number of sea scallops greater than 100 mm long taken per 

10.000 square feet dredged. Scallops smaller than 100 mm are not fully 

subjected to the fishery. N2 is the average number taken from the same 

area one year later. It includes all scallops larger than 110 mm to 

allow for growth and discount recruitment during the year. From these 

data we get an average estimate of Z=. 71. 
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Table 2. --Calculatio~ of Z from research vessel samples. 

Nl N2 Z 

May 1960 - May 1961 B7.0 42.9 ,.71 

May 1961 - May 1962 50.5 24.1 .74 

Sept. 1961 - Sept. 1962 68.9 34.2 .71 

Average 68.8 33.7 .71 

. , 



Since 19511, we have been collecting shell samples from both the 

ccimm.'ercial fleet and research vessels for age determination. Table 

3 ll?OWS the relative abundance of the year classes with all samples 

collected during a year pooled. Ages 3 and 4 are not fully recruited 

Table 3. --Relative abundance of the year classes in samples read 
for age determination. 

Age 3 4 5 6 7 8 9 9+ 

Year 

1958 309 366 146 90 48 7 3 5 

t.. _,-,-
1959 1057 220 142 58 22 4 1 1 

)'[, 

1960 218 107 43 47 12 5 2 24 

57 r-
-

1961 394 266 172 53 46 11 5 2 

S-? r_ 
, ,:;-

1962 332 207 275 155 81 18 9 11 

~-' 
-);~ 

1963 - 17 282 114 279 78 35 16 30 

to the fishery and above age 9 the shells are difficult to age percisely 

so these ages were eliminated from further calculations. 
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Table 4 shows the relative numbers in each. age group per 

thousand scallops age 5-9 for each year and the average for the six 

years. 

Table 4. --Relative numbers per thousand, age groups 5-9. 

Age 
Year 

5 6 7 8 9 

1958 498 307 164 24 10 

1959 626 256 97 18 4 

1960 394 431 110 46 18 

1961 599 184 160 38 17 

1962 512 288 151 33 17 

1963 219 536 150 67 31 

Average 474 333 139 38 16 

Figure 6 shows a semi-logarithmic plot of the average numbers 

in each age group. The slope of the fitted li'i1e is 0.89, another esti-

mate of Z. 
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NATURAL MORTALITY 

Last year we repo;ted our best extimate of M to be about. 09 

with a possible range of from. 06 to .12. No evidence has accumulated 

since to suggest any change in that estimate. 

YIELD 

As shown above, we have two estimates of Z, .71 and. 89 and an 

estimated range of M from. 06 to .12. Taking the averages gives us 

estimates of F=. 71 and M=. 09. Figure 7 shows the effect on yield of 

leaving the age at which the scallops are firs: shucked at the present 5 

and varying the fishing mortality rate. The maximum occurs at . 4 and 

is about 5 percent greater than at .7. Figure 8 shows the effect of 

leaving the fishing mortality rate at .7 and starting to shuck the scallops 

at different ages. The maximum occurs at age 8 and is about 27 percent 

greater than at age 5. 

GEAR SELECTION 

Last year Dr. Neil Bourne reported, in Document No. 56, the 

results of some gear selection experiments by both Canadian and United 

States investigators. Canada used the chartered scalloper Cape Eagle 

........ 



and tested the effect of 3" and 4" rings with linkages from single through 

quadruple. The experimental and standard (3-inch) dredges were towed 

simultaneously for 20- 30 minutes to simulate commercial practice. The 

United States used the research vessel Delaware and tested the effect of 

3", 4", and 5" rings with linkages from single through triple. The tows 

analyzed here were made sequentially with an odometer so that it was 

possible to adjust the catches for distance traveled. All tows were 10 

minutes long to reduce the effect of trash clogging the bag. 

In the analysis reported here, all types of linkage have been 

pooled and the catches divided into three size groups, those smaller 

than 95 mm, usually discarded; those between 95-110 mm, the sizes 

we would like to release for later capture; and those over 110 mm, the 

sizes we wish to retain. 

On the Delaware, the use of the 4-inch ring reduced the catch of 

the smaller scallops by 45 percent, the 5-inch ring reduced it by 88 per-

cent. On the Cape Eagle, making longer tows, the 4-inch ring reduced 

the catch of these sizes by only 23 percent. 

The catch of the 95-110 mm group'was reduced 28 percent by the 



4-inch ring and 79 percent by the 5-inch ring on the Delaware. Cape 

Eagle catches were reduced only 9 percent by the 4-inch ring. 

The catch of scaliops larger than 110 mm was increased 14 percent 

by the use of the 4-inch ring on the Delaware and 11 percent on the Cape 

Eagle. The 5-inch ring on the Delaware reduced the catch of these sizes 

43 percent. 

As Dr. Bourne concluded, these results indicate that the intro-

duction of a 4-inch ring in this fishery would reduce discards somewhat 

but would not materially postpone the age at which the scallops are first 

shucked. The use of a ring larger than 4-inch would reduce the catch of 

the youngest scallops now shucked but in such an erratic manner that we 

are unable to predict how much it would be reduced or to calculate an 

estimate of increased yield. 

4/29/63 , 
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