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THE GEORGES BANK SEA SCALLOP FISHERY: Status ia Spring
of 19423 and Counsideration of Management Measures

-

Pertinent statiztics regusding the Georges Bank ses scallop
fishery are presented I Table 1. 1t will bs noted that the total land-
1ngs {United States aud Canadian combined) increased markedly in
1359, and coutinued o memam‘ through 1962; the 1832 figure being
wmore than double that of .18258. This phenomeasl and unprecedected
{ncresse was due to aa increased abundance ﬁ the muﬁsm and an

| increazed effort on t;.‘:a part of the Canadianag, The days fizhed by
U. 5. vessels actually drapped ta 1858 and 1980, sitbough U, S, lasd-
ingzs Increased somewhit due to the high abundance of the scallops,

- Abundance,

The rather sgdden increase {n abuandance that occurved in
1589 was due o aa unusually large year class of scallops that arrived
at commercial size that year, This year clasz supporied the fishery

for four years, It is now decliniag and we see no similar yesr clagses

coming along, ,

We have three methods for estimating relative abundanes;
'e@mgariaan of quantitative resesrch vessel samples, landings per
day ou the grounds for the fleet, and Canadian rescords of cateh per
minute towed on commercial vessels ¢carrying sea sampleras, For
" warious ressons, none of thoze gives a very precise éstimate, bat
all of themn show a declize for the mérkamblﬁ sizes {grester than
85 mmn, } of sbout 30 percent in 1862 an commpared with 1981,
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Tabls 1, --Ctatistics of the Ceorges Bank Sea Scallop Fishery
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- ' Average
 Unlted States Canada Total  U.5. Flest
| | : ‘ | Gross
Landizgs &ffort Laadinga Zflort Lacdingzs Laadiogs Stock
Year 1bax10° Days Ibex 10" Days Isax 10 Perdsy  Perday
1963 18,3 100al a3 150¢ 33,8 1827 $ 117
1954 153.8 - 9342 0,2 130 18,7 1871 743
1955 13,3 11819 a3 196+ 188 1570 221
185  17.5 12243 6.7  4s0* 183 1442 18
1957 17,3 16500 L 87 ini 1850 808
1953 14,4 8773 .8 1588 170 1637 752
1058 . 18,7 8553 44 . 98 331 2187 1057
1850 2L 8 8039 7.5 2501 29, 4 2723 549
1958 23,8 8371 10,0 3147 33,8 2719 1030
1982 2L 13. 09 34,8 2410 sag.
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Nm of ihese metnods gives even an upprﬁxim aie messure
- of the strengtiz of the pre-recruit year ciasses. Ve can say,. how
éver, tast nowhere on the grounds sampled Qiuz the research vessel
in 1962 was the year class to be recruited during 1983 g:reséui fn
isrge nuxbers. It is posaible, but we believe unlikely, that there

are any largs concentrations n! thiz year clozs in aress thal we did

not {avestigate. Cansequanﬂy. we czanot ba sa%uim sbout the im- -

, med:.ata future of the ﬁghery.

Mana:gemﬁg‘}__;
The Georges Bapk sea scallop population today is overfished
in the gensge that greatér vields would be obtained if the sceliope
wers allowed to grow to a larger size. The cull point teday is st
about §5 mm. {I-3/4 inches). The age of these scallops is sbout
4 years., Any delay in capture up to about B yearé would increase
the mstsiﬁed yieid, 7 ,
Table 2 presents the relative ymx&s' to be eépected for differ-
et ages of cull and different degrees of Hshing presaure. | Ve esti-
mate pregent fishing rate {instenteneous mammﬁr retes) to be zbout
0.7. The table shows that we are alse fishiag ico heavily to obtaia
maxirsum sostained yield with the present cull size. Thus we czn
imcrease the sustained yleld by advaacing the cull size or decreasing
- the fishing efforior by a combinstion of the two.,
Advancing the cull size by increasing ring eize in the dredges
hzz been sericusly studieci by U.5. and Canadian bmlagigts for several

s,
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 Tebie 1, --Lelativs efflciancy of varicus eges of cul
- of fizhing efiort, _
vield pt each lavel ol ¥

-~

11 2t various lzvels

Wik e given as perceut of e mmzm-ﬁ -

.

. Age
Yeara

=
5.0
g.0
.0

8.0

2.0

19.4 L

5 .8 .7 .3 .8 L@ 1.1 1z |

- i LW

| mm gm

6.5 73 70.0 57,5 65.4 68 6.1 80,58 & 8.6
83.8 &7.5 5.3 &3.5 831 80.8 78.7 788 96 17

§7.4 96.4 $4.0 840 9X2 04 LT L3 108
100.0 100.0 ©9.4 .1 63,5 045 053 940 118 353
93.8 §9.6 99.8 $9.9 100.0 190.0 100.0 100.6 125  20.8
4.6 95.8 S6.5 6T.3 97.7 8.0 $3.3 98.4 131 4.2
F
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years sod it wﬁ digceverad that pregent gmm aot give 3&31*;:*-
encuzh selzction to provide the kind of gorting of the catch re- |
quired for practical conservation. o -

' Canadian scientizts have embarked on & general studj of
gear with the hope they can davise some collecting dowice which

- will e commerciaily practical and yot releass the sraaller serilopa,

Slnce the dredge will not acreen the sizes admteiy, there

. remains the possibility of scresning them on board ship after they
" pre caught. This poashility has not been explored but it needa

iavestigation. Psrhaps aa adsquate serseniag device conld be

made mandatory or 2 miniowm sice et could ba {mpogod,

Since the scallope are shucked at ses, a miniowmes size regulatisa
would be difficult to enfores, . N

| The alternative s t0 Imit e fishing preasure, Since adult
sen seallegs do not ;:asm shout fresly they are svaillable at any time
ot thé‘year &nd. sa fizhisg preasure can be regulated aaeoreﬂﬁg to the

eonvenience of the fizhermen. Any parimi of ihe year, for {nstance,
 gould be se&eetad for a closed genson. I thiz wers not aecepmhia,

& quotn agaiem of some eort could be Dnatituted, Bow this could
baat ba done is & matier for management and industsry to work out,

| - In this mﬂaﬁcﬁcﬁ therﬁ is & relationshin of price & landiags
wﬁich reguires study. One would need to kuow how the Hmitation of
effort might effect the price pnd grosa stock of the vussels,

o
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UNITED STATES RESEARCH DURING 1962 ON THE SEA SCALLOP
. FISHERY IN SUBAREA 5Z

J. A. Posgay
Bureau of Commercial Fisheries
Biological Laboratory, Woods Hole, Massachusetts

LANDINGS

The 1962 landings of sea scallop (Placopecten magellanicus)

meats from Subarea 5Z coutinued the upward trend which they have ex-
hibited the past few years. Table 1 shows this to be caused by the

Table 1. --Landings of sea scallop mesats from Subares 5Z,

~ {millions of pounds)

Year United States - Canada Total
1954 ' 15.5 | 0.2 15.7
1955 EETE 0.3 17.1
1956 16.8 0T 17.5
1957 18,7 | 1.8 20. 5
1958 16. 4 | 2.6 18.0
1959 20. 2 44 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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scallop fishing grounds of Subarea 5Z.
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Figure 3, Size distribution of the United States landings in 1961

(1ight bars) and 1962 (dark bars).



BRIL SRR I

fishery during 1962 as compared to about 8 in 1956,

An analysis of all landings from the area in the vears 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
- {Figure 2) provided most of the“_"(.:iqtf:h. The grounds eutlined in Figure

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

provided 83 percent of the total landings. This is true on anmual basis
as well,, Iﬁ 1953 these areas supplied 82 percent of the landings, in
1957, 76 percegt, 1959,'_85<p¢;:c_:‘ent, 1960, 89 pe'rcent, 1961,‘ 88 per-
cent,‘ and 1962, 90 é.e;c‘en-t, The; reasons why these 5peéific 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 noticéable differgnce 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 lj, Size distribution of the research vessel samples collected
with 2=inch ring gear during the period 1960-2962.



Qf 629 Ijllﬂiion ir}di‘vidﬁ‘a:]'.‘.Tscallépé.x.‘e'rﬁoi'ed. during 19._62.'
- ABUNDANCE “

Estimat-es of abundance are made from quantitative research
vessel samples taken with small mesh gear, Their relié.bility. 'is.only
.lfa.ix" since it is impbssible té cover the entire area With a sufficiently
dense pattern of stations. In thle future, we intend to .'c'ovnfine our efforts
to the grounds (Figure 2) Which have historically been the mo st produc'—';
tive. The gear ié not efficieﬁt for the younger age—grouﬁs. Figure 4
shows the result of pooling all fﬁe reseér;ih vessel satﬁﬁgs céllected
since 1860, The relative scarcity of animals smaller than 1-00 mm is
not the result of gear selection. On the average we took about 93 sea
scallops c;f all sizes per 10, 000 squar;e feet dredged.

Cousidering only scallops larger than 70 mm, those that will
reach marketable size during the following year, ﬁre found 112 per
10, OdO square feet in May of 1960 and 102 when we sampléd the same
areas in May 1961.' Areas sampled in May éf 1961 _and Maf of 1962
yielded 102 and 84 feSpectively. Areas sampled in'Septe?r?ln_ef 1961

gave 140 and the same areas 85 in September 1962,

T



POUNDS LANDED PER DAY FISHED

2800

2600+
2400+ _ .4
2200 o . e

2000

1800

. o '
is00- —2 @ e d

,9 1950-1958 AVERAGE

1400 8

| ! ! i 1 | | ] |
1950 1952 1954 1956 1908 (S0 1962

YEAR

Figure 5. Average yearly Jandings per day spent on the grounds. for the United States
fleet.



The usual index of abundance, catch per unit qf effort is not pre-
sently.available: for this fishery. ‘The effort parameter, days spent on
“the grounds, is not an accurate measgre of effort since it does not take
account of the relative amount of time spenfe faj.sAhing:l ésl_.f;gfnpa-z;ed to the
time spent shucking. The catch parameter, really }andings, does not
take account c;f discards or of the size distribution of those 1§,nded. ' |
Canadian investigatbrs have introduceﬁ a log book system in their fleet .
which shou_ld-improve their xﬁeasur,e of effort, Uhited S-tates investiga-
tors are starting a log bbok system and c;ammenced the( dgsign of
instruments to measure either distance traveled by. the dredge or time
on the bottom.

Average landings per day Speﬁt on the grounds, therefore, will
only_ indicate gross changes or trends in abundance of the sizes of
scallops above the cull poiflt. Figure 5 sho-ws the yearly éverage figures
for the United States fieet since 1950, The average for the years 1950~

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

of 1356, The large increase in 1959 marked the recruitment during the

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

ol



for the next few years. The downward trend in i962 has continued iﬁto
1953.- The first quarter average(1960 pounds) this year:is the lowest
since 19.59 for the same‘period. _

| TO’_TAL MORTALITY RATE

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

decline in abundance as measured by serial quantitative research vessel

samples and the relative abundance of the year classes in samples which
have been aged.'. Both give s.imilar results.

~_Table 2 shows the results of thé research vesse:l surveys. .Nl is
thga average number_ of sea scallops greater than 100 mm long taken per
10,000 square féet dredged. Scallops smaller than 100 mm are not fully
suﬁjected to the fishery. Ng is the a.veré.ge number taken from the same
area one year later, Ii includes all scallbps larger than 110 mm to
allow for growth and discount recruitmen;t during the ye?ar. From these

data we get an average estimate of Z= ,7T1,



Table 2, --Calculation of Z from research vessel samples.

‘May 1960 - May 1961

May 1961 - May 1962

Sept. 1961 - Sept, 1962 -

“Average

N1

87.0

50.5

. 68,9

————

68. 8

Ng
42.9

24,1

34. 2

33.7

W71

T4

.71

.71
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Since 1958 we have been collecting shell samples from both the

commercial fleet and research vessels for age determination. Table

- 3 shows the relative abundance of the year classes with all samples

D i pe e

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

Table 3. —-Relatwe 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
1959 1057 220 142 58 22 4 1 1 )
1960 218 107 43 47 12 5] 2 .24 L
1961 - 394 - 266 172 53 45 11 . 5 2 t
1962 332 207 275 1‘55 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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Figure 6, Semi-logarithmic plét of the rgj_géve nurbers of sea scallops 1n age
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Table 4 shows the relative numbers in each age group per

thousand scalloi:s age 5-9 for each year and the average for the six
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 years.

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

Age
Year ' - ' ' i
5 . 6 7T 8 _ 9 ot
1958 - 498 307 164 24 10 E
: | - %
1959 626 - 256 | 97 18 4 {
1960 394 431 110 46 18 i
| | | | | |
1961 599 184 160 38 17 E
1962 512 288 151 33 17 ?
1963 219 536 150 67 31 é
| §
Average 474 333 138 38 186 i

Figure 6 shows a semi-logarithmic plot of the average numbers
in each age group. The slope of the fitted liffe is 0. 89, another esti-

mate of Z,
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NATURAL MORTALITY

Last year we repof'ted c;ur 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 es.t:i.rm.a.tew

YIELD

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

estimated range of M_ from', 06 to ,12. Tazking 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 ét the present 3
and varying the fishing mortality rate. The maximum occurs at .4 and
is about 5 percenﬁ greater than at . 7. Figux;e 8 shows the effect of
leaving the fishiﬁg mortality rate at . 7 and sta;t'tiﬁg to shuck the scallops
at different ages. The maximurﬁ occurs at age 8 and is about 27 percent
greatér than at age 5.
GEAR SELECTIOﬁ

Last year Dr. Neil Bourne repofted, in Document No. 568, the
results of some gear selectic;n experiments by both Canadian and United

States investigators. Canada used the chartered scalloper Cape Eagle
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and tested the effect of 3" and 4" rings with linkages from siﬁgle through
quadruple, Thé experimental and. standar:d (.3-in‘ch) dredges 'Were towed
simultgneously for ZOf 30 minutes to gimulate commercial practice. The
United Stateé used the research vessel Delawar_e and tested thé effect 6f
3", 4", and 5“: rings with.linkages .fr‘om sir-1g1e through triple. .The tows
analyzed heré were made sequentially.with an cdometer S0 that it was
possible to adjust the catches for distance travgled. i All tows were 10.__ .
minutes lopgl to z:eduée the effect of -tr'ash, cl’oggigg ;ﬂhe bé.g.

In the analysis .reported hére, all.types of linkage have been
poolel:l and the éatches divided into three size groups, those._smaller
than 85 mm, usually disca;ded; those between 95-11O mm, the sizes
we would like to release for later cap'ture; 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 scallops larger than 110 mm was incr_eased 14 perc.ent
by the use of the 4-—inch fiﬁg on the Delaware and il ﬁercenﬁ on the Cape_
Eagle. The 5-inch ring on the Delaware reduced the catch of these sizes
43 percént;

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 posipone the age at which thé scaliops are first
shucked. The use of a ring larger than 4-inch would reducé the catch of
the youngest scallops now shucked but in such an erratic manner t_hat we

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

estimate of increased yield.
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