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The history of the Canadian offshore scallop fishary
and recent chan?es In this fishery have been described 1n a
recent article in “Fisheries of Canada® (Caddy and Lord 1971),
In a submission to ICKAF earlier this year (Caddy 1971) and
in a recent Technical Report (Caddy and Sreedharan 1971).

To summarise briefly tha important events:

1) The Canadian offshore fishery began in 1957 and grew
rapidly following an wnusually large recruitment to the
Bank 1m 1959-60.

2) Recruitment was poor over the next 10 years and catch per
hour showed a progressive decline.

3) The U.S. New Bedford fleet, which previous to 1957 had
exclusive use of Georges Bank stocks progressively withdrew
from this fishery, so that by 19569, Canada was taking 80%
of the catch. The Canadian fleet has besn able to remain
operational solely because of lower oparating costs than
their U.5. counterparts (Doherty et al. 1964), and ths
rapid rise in landed price over the last few years. Table
1 shows that two indices of abundance, catch per day, and
catch per hour dragged, have both gone down; the second
tndax, which 1s the best measure of abundance, has gone
down to 1/5 of the 1961 Tevel. In the same perfod, the
number of days fished by the Canadian fleet more than
doubled, and the number of hours fishad increased fourfold,
fnd1iat1ng a constderable rise in fishing pressure on the
stocks.

When one examines the economic veturns from the fishery,

the picture looks more favourable; a rapid rise 1n price

in 1968 increased the value of dafly landings by 38%

over the prevtous year, and this figure has rematned at
$1250-1400 per day for the last 4 years. Dollars per hour
dragged also went up fn 1968 by 33X to $96/h¥, and has
rematned at around $85-100/hr since, Although these

f1gures do not take Into account rising operating and
maintenance costs, 1t is difficult, without further informa-
tion, to conclude that the fishery is economically in bad
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Sumsary of iwportant statfstfcs for the Canadian Georges Bank scallop fishery.
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shape. However, 1t 15 clear that the rapid escalation of
landed price has led to & considerable fncrease in fishing
pressure on the bank, and the prospect of dangerous depletion
of :Eocks must be considered a real one 1f the present trend
continues.

4) In 1970, a dense but 1imited area of 3 ring scallops was
Tocated by the fleet omn the Northern Edge. These were
heavily fished 1n 1970 and 1971 by certain members of the
Lunenburg and Riverport fleets (Yarmouth boats avoided the
area; landed larger scallops, but made poorer catches).

5) & survey in Jyne 1971 {ndicated that this area has now been
targely fished out. The fleet have now located another
area of predominantly small shell on the east side of the
bank, which ts being exploited by some of the offshore fleet.

It 1s instructive to note that the age at first
exploitation has falien from 5 to 3 years betwean 1961 and 1970.
Up to 70 meats per pound were landed last year and there are
unconfirmed reports of betwean 90 and 120 meats per pound in
some of the catches landed so far this year.

It should be remembered that recruitment to this
fishery is extreaely irregular both in time and positioen, so
that good year classes must support the fishary for several
years. They will mot do this under present conditions of high
effort and low ¢ull size; and it may ba anticipated that even
if economic returns are kept high by increase in the Janded
price, annual landings will become more irregular as they will
::pend largely on the entry of new year classes to the popula-

on,

Althnu?h there s sgme doubt as to the actusl figure,
it seems generally accepted that natural mortality 1s low on
Georges Bamk, 3¢ that the mejor cause of mortality is fishing.
Since the weight of adductor muscles (meats) increases by more
than 160% per year until age 4, and by about 30% per year between
29es 4 and 7, it 18 clearly unwise to harvest scallops before

the 4th year of 11fe, and probably wise to postpone harvesting

until years 5 or 6, It is therefore clear that the major reguire-

ments to protect this fishery are both a reduction in overall
fishing effart and some means of increasing the age at first
capture,

TYPES OF REGULATION DESIGNED TO INCREASE THE SIZE OF SCALLOP
MEATS LANDED BY THE OFFSHORE FLEET

Regulations may be designed to operate at different
stages of the fishing process. Some of the more feasible
approaches are as follows:

1) Reductien of fishing pressure

Reductfon of fishing pressure will allow scallops to
reach a larger size before harvesting. The only sultable
aporgach to thiy measura 18 a reductfon in the number of
boats fishing the banks. It should be stressed that any
requlations such as the {mposftien of quatas, seasons,
turn-round perfods between trips, or reduced trip durationms,
will only fncrease pressyre to fish the more abundant
stoeks of small scallaps.

A policy designed to reduce the fleet 2fze would
probably ba Yang term and might take the form of a fixed
nunber of 1icences, rastrictad to boats nresently fishing
scallops. The Ticance would not ha transferatle between
vessels and would Japse 4f no scalloping was carridd on for
u pardod of, say, 1 year., It would alse be 2 very desirable
feature of the licence 1f {1t carried the obligation of

2)

3)

4)
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filling out a 1og record of catches and arezs fished, (It
night be noted that this restricted 1icence could be usafully
applied to Inshore vessels also, since Canadtan inshore
scillop grounds are also being overfished.)

Restrictions on the area fished to protect small scallops

This measure {s the one most favourad by fisharman and
there have been sugqestions from some skipners recently that
the Bank east of the Loran TH3-2309 Yine be closed to fizhing
because of the large numbers of small scallops fn this ares.
This measure makes senze from a bioYogical potat of view,
hut poses formidable nroblems bath of surveying the ares of
small scalteps (which changes from year to year) and en-
forctng the ban on fishing. Yastly extended research vessel
coverage suphlemented by full ley baok coverage of the 11,5,
and Canadian fleets will be nesded to be syre of rapidly
intating and deliwiting areas of young scAlleps on the 9000
squire miles of the bank: and patrolling these arzas will
require a2 year-round offshore vessel patrol, or system of
fiy-overs. Since fishing goes on after dark and in the fogygy
weather 30 tyoical of Georgas Bank, ¥t seems 1ikely that this
type of regulation could be broken without great risk of
detection,
it

Restrictions on shuckiag power of the vessels, mekin

unpro Able TO TaKR SRE sceitops

1t 1s well mstablished that the major limitatiom on the

fishing power of & scelleper 13 the shucking operatian and this
is particularly the case when the scallops are small., On
Gaorges Dank fn the early 1960°'s when swz1) scalleps were
sbundant, 1t was the genersl practice te take on up te 7 extra
hands solaly fer the purpose of shucking (Bourne 1964),

and thare {s some evidence that this practice occurrad

sto & Tssser extent) during the much smaltier recruitment

n 1970. A restriction of crew s{zs to 12-15 men (depend-

ing on boat size and considerations of safe cperation
would make ft unprotifable to fish areas of prademinantly
smal) scallops, beth because of the excessive time taken

in shucking them, or because of the sxtra lTabour of hand
cu?}:ng large scallops from a catch of pradominantly

small ones.

It should be noted at this point that a fishery has
devaloped for the small calico scallep of the Florida
coast which employs automatic :huctin¥ machines to avoid
the 1{mitations of manual shnctin?. t saems inevitable
that these machines will eventually ba adopted by the
Georges Rank fishery. Now seems 2 good time teo stipulate
that such machines designed for sea scallops should de
desfigned so as not to accept scallops below & certain
size (30-100 mm; about 5 years).

Modifications to the gear to protect small scallops

a) The wost obvious measure to impreve the selactfvity
of the dredge 1{s to increase the ring size from 3" to
4", This measure §s fmoedfately attractive in that
it requires a mintmum of fnspection.

The effect of this measure on dredge selectivity was
tested {n the early 1960's in the hope of inc¢reasing
the age at first capture from 5 to 6 years (96-108 =a),
It wat found that the &" ring was not much mare
effectiva than the 3° rln? for this purpose and the
{1dea of increasing ring size was therefore abandoned
(Bowrne 1965). Howevar, the fnvestipators at that
time did not envisage that age at first exploitation
might fall to the present leval of 3 year:, and there
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13 new good reasen to swppose that the adoption of a
4" ring might at least restore the age at first
retention to its former level, More recent research
indfcates that dredges are more efficlent at selecting
for large scallops when sversll catches are low, than
during g-rlots of high abundance, such as were prevafl-
fng 1n 1950-61 when the Tast expsriments were carrfed
out. Since the matn purpose of the regulatfon fs to
pretect the stocks during periods of Yew abundance,
this type of measure now seams more approprists. Two
sajor disadvantages of this measure are 1) that 4"
rings were found to be more susceptible to distertionm
and breaking than 3" rings.  and 2) that recemt werk
has shewn that {ncidental damage te scallens passing
through the dredee rings may be Ngh. since a l|r1e
part ¢f the selection takes place threugh the bel y
of the dradgs. This typs of inclidenta) -ortnltt{
would abvfously continus for & longer perfed with 4°
ring dregs.

b} 1t {2 evident that 1n the long rus, an efficiest
saviags gear will require major changest in dradge
design. principally to prevent damase to wncaught
scallops and fwpreve mesh selection. and work te
this end 13 befny given high priority.

On-deck culling snd grading sperations designed to ens
Ehat spall lcli‘.!l Eeuggjgguci to_tha sea "

This typa of ssasure weuld necessarily rcl{ ", the
cooperation of tha fizshing skipper sugplonontcl y soma form
of port fnspection far 1ts success, o be accaptable to the
fishermen, 1t would have to f1t in with existing deck
cparations, aad 17 possible, provide some saving 1n manpewer.
Twe approaches can be purswed:

a) The adoption of a machanica) grader, such a3 is wied
in the Flarida scallep fishary, would slininate the
necessity of mansally colling market scalleps frem
trash ané couléd be destgned te reject undersized
scallops over the side togethar with trash.

b) A wire mesh baskat or mechanica) grader cowld be designed
to fit fnte the washing trewgh to divide the shucked
neats inte two size categeriss. each of which could be
bagcnd saparetely and labelled with a distinctive
colour tag. It 13 suggasted that the knife-edge selection
sire of 100 mm be chosan (12-15 g- mseat welight)., The
regulation would specify the maximum allewabls proportion
of bags containing weats smaller than 12-15 gu (30-38
meats/1b). Tha number of bugs in snch category cowld
be checked at tha point of landing, and spot checks
run on the larger meat sizes to enswre that sieving had
been carried out te & spectified degree of efficiency;

4 propertion of zmal) maats fn the large sfza category
in sxucess of a specifiad level would be penalised,
Without a methed of measuring meat sizes at sea, it can also be
claimed with some justification by the skipper that he was not
?wa;$ of the exact proportion of small meats in the catch until
anding.

1)

2)
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In-plant {nspection of landed waat waights

Racent studies carried out 1n cooparstion with the
Inspection Branch of the Department of Fisherias have
11lustrated the valus of information en landed mest
weights In follewing changes 1n the fishery, When wsed
in conjunction with an efficient log book system, this
allows rapid lscation of sreas of receat recruftment.
Recent studfes have also fndicated that petymodal amalysis
of meat weight distributfons allow one te fdeatify the
prepartion of seats fn the 3rd and 4th year classes with
4 reasonabis dagree of certainty, so that this data may
alse be used te obtain wmortality figures, which are st
prasant difficult to obtain for this fishery. The use of
sone form of meat sfze 1us;ectlon o8 lending is really the
oaly sure method of determining wheather any other regulation
is proving effective.

in deciding which of the above regulatiens might be
the most desirable, ft 13 obviowsly mecessary te take iate
account the effectivensss of the measurs, the speed with
which 1t can be implemented and bagin to take effact, and
the effort neaded te maks 1t effactive. The anther has
stteupted to take thess factors inte censideration tn the
foellowing swmmary, byt he realises that ene or several of
the lug'osto‘ approaches may be anfeasibdle because of economic
or lagal considarations beyend his cempstence.

PRACTICAL CONSIDERATIONS AFFECTING IMPLEMENYATION OF
SUGGESTED MEASURES

Restricted l{censing of vessels

Some measure to regulate fishing affort 1s essential
te the continued wvell-baing of the fishary, and should net
favelve o major tncrease fn the work Toad ef the snfercemant
branch, Mest offshore scallepars lasd at eme of three parts,
Lnnnbnr’ R!vcrgort and Yarmesth, and offshors vessals can
bs read fy distinguished from inshore beats by length (ever
80 ft) and Ytcemsad separately. Unless there 13 @ pregramme
of vesssl purchase, this measure wil] snly have & long-tars
affect on the fishery, but none the less, a freazs on nevw
vesssls antering the fishery 13 destrable at this tims.

Restrictions on ares fished

Altheugh favoursd by fishermen, this messure would
require greatly incrsased effert:

a) In the survey and stock delimitatien functiens of the
rasvarch branch. This weuld require considarabdia
expansion of existing staff and available vezsel time {Tha
Canadian complemant devoted sxclusively to scallop presont
problems 1s one sctentist and one technician, with
responsibility for both inshore and offshore fisharfes:
the V.S, has no fulltime scientific staff devoted to
the offshore scallop fishery).

b) A year-round vessel patrol or fly over.

€} An efficient log book scheme and meat sampling programme
to ?:tect infringements and pinpofnt new areas of seed
scallops.

In conclusion, 1t can be safd that this measure is
not feasfble under present conditfons, although i1t should be
serfously consfdered {f high priority 1s ever given to
n?e;:t1ng this fishery at close to its waxfmum sustained
yield,
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3) Restrictions on trew size

This measure has the advantages a} that 1t cam be
applied rapidly and b) that in order to aveid the extra
labour of culling the catch and shucking small scallops,
vessels with smaller crews will avold areas of seed
scallops. From our 1imited data, it appears that vessels
with crews larger than 14-15 were resnonsible for most
catches sxceeding 40 meats/ 1b in 1970.

One approach to this measure might be the 1i{cansing
of individual fishermen,with a maximum numbar of Ticanses
per boat., Although this measure would result in some
unemployment {probably less than 50 men), these would not
be the trained fishermen, since extra hands taken on for
shucking work are usyally casual labour. This measure {s
recommended for {mmediate Ymplementation following discussioen
with the industry,

4} Increased ring size

As explained esarlier, this measura should 1ncrease
size at first capture during perfods of low abundance and
is an alternative to 3 abova. fOne disadvantage of this
measure compared with 3 {s that 1t will allow fisning in
areas of predominantly small scallops containin% & proportion
of large scallops. Even {f the small ones are Tost through
the mash, they will stil] suffer incidental mortalitfes.
This metsure does have one advantage over 3, namely, that
after acceptance of the regulatfon and a changeover perfod
of three months or so to use up existing stocks of 3° rings,
this measure would require only cursory inspectfon by the
enforcement branch,

§) On-deck culVing and grading

This measure must await discussion with industry
to decide on 1ts fensibil{ty, as well as a period of design
for the sorting gear, Net for immedfate implementation,

6) A limit on landed meat size

This is the only direct approach to increasing cull size now
available without new developments in the design of savings gear, or
methads of mechanically grading the catch on deck.

Without some form of at-sea grading of meat sizes, a regulation
prohibiting possession of meats below a certain size is impractical.
This measure would still be impractical even if some efficient method
of grading the catch by shell size were devised, since shell length/
meat weight ratios for scallops show wide individual variations.

The most feasible approach would seem to be to specify an upper limit
for the mean number of meats per pound in the catch. Existing methods
of subsampling research catches can be modified to provide a rapid and
accurate estimate of the average meat size in the catch. A conversion
of meat weights to volumetric measure may be convenient in practice,
particularly for use at sea by the fishing skipper to monitor the size
of meats being shucked,

FINAL RECOMMENDATIONS

It 1s therefore recommended that measures 1, 3 or
4 and 6 be considered for immediate tmplementation. If agree-
ment cannot be achieved billtar|11{ with the U.$. on these
measures, 1t would probably be stf1l to Canada's advantage
as the principal offshore scallop fishing nation, to Ilp?enent
the measures unilaterally.

REFERENCES

Bourne, N. 1964. Scallops and the offshore fishery of the
Maritimes. F.R.B. Bull, No. 145, 60 pp.

1965. A comparison of catches by 3- and 4-1nch
rings on offshore scallop drags, J. Fish. Res, Bd, Canada,
22(2): 313-233.

Caddy, J. F, Recent scallop recruitment and apparent reduction
in cull size by the Canadian fleet on Georges Bank, Inter-
natfonal Cormission for the Northwest Atlantic Fisherfes
Redbook, 1971, Pt. TII. (In press).

Caddy, J. F., and E, I. Lord, 1971, High price of scallop
landings con¢eals decline in offshore stecks. Fisheries
of Canada, 23{5): 3-7.

Caddy, J. F., and A, Sreedhavran, 71971. The effect of recent
recruitment to the Georges Bank scallop fishery on meat
s1zes landed by the offshore fleet in the summer of 1970,
Fish. Res. Bd. Canada, Tech, Rept., No. 256, 35 pp.

Doherty, R. M., 6. P. Drahefm, D, J. White, and C. L. Yaughn.
1954, Economic study of Sea Scallop Praduction in the
United States and Canada. Fishery Industrial Research,
Yol. 2, No. 3, p. 57-79.

B5



