
 

WOODS HDLE LABORATORY REFERENCE OOCUMENT NO. 82-06 

Review and .~ssessment of the Georges Bank, Mid-Atlantic and Gulf of Maine 
Atlantic Sea Scallop (Placopecten magellanicus ) Resources 

by 

Fredric M. Serchuk, Paul W. Wood, Jr., and Robert S. Rak 

National Marine Fisheries Service 
Northeast Fisheries Center 

Woods Hole Laboratory 
Woods Hole, Massachusetts 02543 



 

Table of Contents 

Page 

Summary i~iii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Introduction ....... . .................. .. . .. .. . ... . . .. .... . .... . .. 1 

Commercial Fishery... ... . . ....... . . . .... . ... . .... ... . ..... . ..... . 3 

Historical Fi shery (1887-1974). ... . .... ... . .. ..... .... 3 
Recent Fi shery Trends. . . .. . . . .. .... . .. . .. . ...... . .. . . . 5 
Distritiution of Commercia l Landings by Gear . . .. ....... 7 
Distribution of Commercial Landings by Vessel 

Cl as s Category . . . . .. .. .. . . .. . ... . . ..... . .. . . .. .. .... 7 
Conmercial Effort .. .... ......... .. ............... . .... 9 
Conmerci al Abundance Indices (Catch Per Effort ) .. .... . 11 
Conmercial Catch Composition.......................... 17 

Recreational Fishery .. ........................................... 24 

Research Vessel Surveys.. .. ...................................... 25 

Research Survey Rel ati ve Abundance Indi ces.. .. .. .. .. .. 29 
Survey Vari abi 1 ity. . .. .... . . .. .. . . .. ... . . . . .. . . . . . . . . . 35 
Sea Scallop Shell Height -Meat Weight Relationships.... 36 
Relative Fecundity Relationships.... .................. 40 

Yield Per Recruit . ... ... .. . .. .. . . . .. . . . . ..... ... .... . ............ 42 

As sessment Implications and PrOjected Outlook .. .................. 44 

Acknowl edgements. . ....... .. •. .. .. .... .. .... .. ..... . .... . . .. . ... . . 48 

Literature Cited . .. . . . .......... .. ..... ..•. .. . . .•....•........... 49 

Tables ........... .... . .. . . ...... .. . ........... .. ................ 53-1 00 

Figures ........... . .. .. ..... .. .... . . . . .. .. ..... . ................ 101-132 



 

i 

Summary 

The USA Atlantic sea scallop fishery is one of the most important commercial 
fisheries along the eastern coast of the United States. Total annual USA landings 
during 1977-1981 from the Georges Bank, Mid-Atlantic, and Gulf of Maine resources 
attained record levels, averaging 12,800 metric tons of meats, the highest for any 
five-year period. In 1980 (latest data available), USA scallop landings generated 
110.4 million dollars in ex-vessel revenues, an all time record. Despite recent 
increases in landings and total revenues, analyses of both commercial and research 
survey data indicate that resource abundance in almost all fishery areas has begun 
to decline. This report reviews recent fishery and resource conditions within each 
pr; nc; pa 1 fi 5 hery reg; on and prey; des an e~a 1 uati on of these tond; ti cns re 1 a ti ve to 
historical patterns and likely future events. 

Georges Bank 

Total international (USA and Canada) commercial landings in 1981 were 16,200 
tons, 49% higher than in 1980, and the third highest annual catch ever. USA 1981 
landings were 8,200 tons, an increase of 46% from 1980, and the highest yearly 
harvest in 18 years. Canadian 1981 landings totalled 8,000 tons, 53% greater than 
i n 1980. More than 80% of the combined 1981 catch was derived from the Northern 
Edge and Peak region of Georges Bank. USA 1981 land ings from this region were 
4,306 tons, the highest since 1962, and accounted for 62% of the USA Georges Bank 
landings, nearly twice the proportional representation in the 1980 landings (34.5 %). 
All of the 1981 Canadian catch was taken from the Northern Edge and Peak. Research 
vessel survey and commercial data indicate that exceptional recruitment of the 1977 
year class, localized principally on the Northern Edge region, sustained the 1981 
fishery. This year class was heavily exploited upon recruitment as evinced by the 
rapid rise and decline of commercial catch rates during January-September 1981 and 
the prevalence of smaller sized scallops throughout this period in both USA and 
Canadian catch samples. The mean size of scallops sampled in 1981 from USA landings 
was the smallest in the 1965-1981 time series, implying a significant reduction 
in cull size in the commercial fishery. 

Total effort in the Georges Bank fi shery during 1980 was the highest ever. 
Preliminary effort statistics for 1981 suggest that effort has remained high. Com
mercial catch per unit of effort (CPUE ) of both fleets, however, declined by about 
50% between 1977 and 1980; the 1980 USA CPUE index was the third lowest value in 
37 years. Both USA and Canadian CPUE declines indicate that, prior to recruitment 
of the 1977 year class in 1981, resource abundance had sharply diminished as a con
sequence of high fishing mortality rates. Fishing mortality is thought to have 
continued at high levels during 1981 in spite of excepdonal recruitment from the 
1977 cohort. 

USA and Canadian research survey total catch per tow indices declined in all 
areas on Georges Bank between 1980 and 1981. Survey indices from the South Channel 
and Southeast Part regions of the Bank declined by over 50%; the 1981 total catch 
per tow value for each of these regions was the lowest i n the 1975- 1981 time series. 
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Pre-recruit indices in both areas were also relatively low . On the Northern Edge 
and Peak , the 1981 survey data indicate that the 1978 year class is above-average 
in strength and will provide significant recruitment to the Northern Edge fishery 
in 1982. However, the 1978 cohort is believed to be only half as large as the 
1977 year class and hence, under current fishing practices, will not sustain the 
level of landings supported by the 1977 year class. 

Given the disparity in scallop abundance between the Northern Edge region 
and all other areas on Georges Bank, it is likely that both USA and Canad i an fleet s 
will conti nue to concentrate their fishing activities duri ng 1982 in this area of 
Georges Bank. Under 1981 culling practices, this would result in meat counts 
in t he 1982 fishery as high as those observed in 1981, although the implementation 
of a USA sea s ca 11 op fi s hery. management plan in May 1982 is ai med at ameli orati ng 
this situation by constraining the harvest of small scallops through meat count 
and shell size restrictions. Continuation'of fishing strategies focused upon 
i "comi"g recrui tment will res u 1 t i" los ses in both yi e 1 d per recrui t and reproduct i ve 
potential, increasing the losses associ ated with growth overfi shing and elevating 
the probabi 1ity of recrui tment overfi shi ng. 

Mid-Atlantic 

Total commercial 1981 Mid-Atlantic sea scallop landings were 2,100 tons, 59% 
less than in 1980, and the lowest annual harvest since 1975. Commercial CPUE in 
1980 was 34% lower than in 1979, 64% lower than the peak 1977 index, and the third 
lowest value in the 1965-1980 USA time series. Despite the sequential annual decline 
in commercial catch rates since 1977, effort in the Mid-Atlantic has continued to 
increase reach i ng a record high i n 1980. Duri ng 1981, Mid-Atlanti c catch rates 
declined further preci pi tating a transfer of vessel operations t o the Georges Ban k 
fishery . 

Commercial size frequency sampling data indicate a continued dependence in the 
fishery on larger-Sized scallops (>110 mm shell hei ght), reflecting the lack of any 
significant recruitment of the magnitude that sustained record landings during 
1976-1980. Concomitantly, the extremely low 1981 commercial catch rates suggest 
that population abundance has substantially been reduced as a result of high fishing 
mortality rates duri ng the past four years. 

Research survey catch per tow indices during 1980 and 1981 exhibited similar 
trends. In the OeJmarva and Vtrgi ni a-North Carol ina regi ons, survey values have 
sequentially declined; the 1981 indices for both areas were the lowest in the 1975-
1981 time series. Recruitment of the 1977 and 1978 year classes is relatively low 
in Delmarva and poor off Virginia-North Carolina. No evidence of successful recruit
ment of the 1979 year class was observed in survey tows in either area. Survey total 
catch per tow indices in the New York Bight region in 1980 and 1981 were about 
half of the 1975 index, and among the lowest values in the survey series. Pre
recruit indices i n both years suggest low to moderate recruitment from the 1977 and 
1978 year classes. Recruitment of the 1979 year class may be better than these 
preceding cohorts since scallops from thi s year class were taken in the 1981 survey. 
Normally, two-year-old scallops are rarely captured with the survey gear. 

The absence of significant recent recruitment throughout the Mid-Atlantic area, 
in conjunction with high effort levels in the Mid-Atlantic fishery, will conti nue 
to impede improvement of resource abundance in the near futUre. Unless reductions 
in fishing effort are effected, overall scallop abundance is expected to further 
decline. 
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Gulf of Maine 

Commercial Gulf of Maine sea scallop landings in 1981 were 1,100 tons, 537 
tons less than in 1980, but still the second highest annual catch ever. As in 1980, 
most of the landings (-70%) were derived from offshore, FeZ waters from newly dis
covered beds. However, landings in 1981 were taken from beds much further north
eastward then those exp.loited in 1980. This shift in areal distribution of land 
ings connotes that fishery mortality in 1980 resulted in a rapid diminution of 
standing stock biomass in the areas exploited. Commercial effort in 1980 and 1981 
attained record levels~ primarily due to increased activity by Class 3 ~nd 4 
vessels. Ouring 1965-1979, these vessel classes accounted for less than 10% of 
the annual Gulf of Maine landings; in 1980, however, combined class 3 and 4 land
ings comprised more than 60% of the annual catch. Prel :iminary 1981 data suggest · 
a similar pattern as in 1980 . Reliance of the Gulf of Maine fishery on offshore 
populations is a recent phenomenon. Before'l9S0 , all landings were derived from 
inshore, territorial waters. During 1970-1978, inshore landings accounted for 
greater than 87% of the Gulf of Maine commercial sea scallop catch. 

rn' 1980, commercial size frequency sampling data indicated that the offshore 
fishery was sustained primarily by recruitment of the 1975 year class. Although 
1981 data show a substantial increase in the average size of scallop landed, it is 
likely that this increase is apparent rather than real due to low sampling in~ensity. 

USA spring and autumn offshore bottom trawl survey relative abundance. indices 
indicate differential scallop abundance in waters between 30-60 fm and 61-100 fm. 
In the former depth zone, catch per tow indices have been relatively stable since 
1974. The 1980 and 1981 surveys indicate that the 1975 and 1976 year classes 
dominate the population . Most of the 1980-1981 offshore exploitation is thought 
to have occurred in depths between 30-60 fm since the 1975 and 1976 year classes 
were predominant in commercial size frequency samples obtained in these two years. 

rn the. 61 -100 fm regio n, survey catch per tow indices in 1980 and 1981 mark
edly increased from former years. Survey size frequency data indicate that abundance 

· has improved due. to a successful 1974 year- class. Recruitment of the 1975 and 1976 
year classes also appear to be above average. 

Although the long-term productivity of sca llo p populations in the 61-100 fm 
region is unknown at prese,nt, the extremely high 1980-1981 survey indices suggest 
that current densities may be suffictent to support development of commercial 
exploitati on. Given that recent offshore landings have been largely supported by 
one or two year classes, and have been achieved by significant increases i n fishing 
mortality, jt appears unlikely that current catch levels can be sustained" unless 
additional high density beds are located. 



 

Introduction 

The Atlantic sea scallop, Placopecten magellanicus (Gmeli n), is an epibenthic 

bivalve mollusk distributed in western North Atlantic continental shelf waters 

from the Northern Gulf of St. Lawrence to Cape Hatteras, North Carolina (Posgay 

1957; Serchuk et al. 1979). Throughout their range, sea scal lops support sig

nificant commercial fisheries. Currently, the USA commercial fishery is one of 

the most economically important fisheries along the eastern coast of the United 

States. During 1977-1981, USA sea scall op landings averaged 12,800 tons l annually, 

an all-time high. In 1980, domestic scallop landin9s generated a record 110.4 

million dollars in ex-vessel revenue (United States Department of Commerce 1981). 

Principal USA sea scallop resources are located on Georges aank, in the 

Middle AtTantic, and in the Gulf of Maine (NAFO Subdivision 5Ze, Statistical 

Area 6, and Division 5Y, respectively: Figure I). Apart from shallow water 

populations occurring in estuaries and embayments along the Maine coast (Dow 

1969), most of the sea scallop resources under USA fisheries jurisdiction 

are found further offshore, primarily at depths between 40 and 100 m,· in waters 

cooler than 20'C. 

No biological e¥idence presently exis ts indicating a discrete differentiation 

of stocks between any of the USA offshere sea scallop populations . Altho ugh 

the major offshore scallop grounds tend to be geographically isolated, sea scallop 

eggs and larvae are planktonic and can be transported long distances during their 

pelagic phase. Pas gay (1979 ) has postulated, based on sea surface current 

patterns and a 35.-day larval period, that spatfall of scallops southwest of 

Georges Bank may result from progeny spawned from parental beds located to the 

ITons in this paper refer to metric tons, meat weight. 
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northeast . Exchange of scallop larvae between the Gulf of Maine and Georges Ba.llk 

may also occur due to drift of Gulf of Maine surface water across Georges Bank in 

the autumn (Bumpus 1976). Since sea scallop larvae have only recently been posi

tively identified in plankton collections (Savage 1~80), more definitive evaluation 

of the inter-mixture of reproductive products between scallop pop ulat ions cannot 

presently be tendered. 

Formalized management of the offshore sea scallop fisheries was initially 

attempted under the International Commission for the Northwest Atlantic Fisheries 

(ICNAF) in 1972, when ICNAF accepted a prop.sa1 prohibiting the retention and 

l and i ng of scallops from Division 5Z (Georges Bank) which were less than 95 mm 

shell height and resulted in an average meat count of more than 40 scallop meats 

per pound . However, both Canada and the USA, the sale participants in the fishery, 

did not adopt these measures until 1976, when an allowance of 10% was provided for 

both the number of scallops below the size l imit and above the average meat count. 

Subsequently, regulation of the offshore scallop fisheries by both nations has 

differed. Canada has implemented management measures that include limited entry , 

vessel trip catch limits, and continuation of meat count controls (Caddy and 

Jam,eson 1977}. Apart from the limitation on entry into the Canadian f l eet, 

however, these management measures have not really been restrictive (see Serchuk et 

a1. 1979, p. 185). Through 1981, the USA had not imposed any regulations within its 

scallop fisheries although. in some USA ports un ion and industry practices have long 

controlled trip duration, vessel crew size. and shore-side layover t ime (Royce 1946j 

Doherty et a1. 1964). A Fishery Management Plan for Atlantic Sea Scallops has been 

developed , however, for managing USA sea scallop resources (New England Fishery 

Management Council 1982 ) which includes meat count and minimum shell size res

trictions as management measures. This Plan 'lias implemented on an emergency basi s 

on May 15, 1982, to address the immediate need to protect incoming recruitment of 

small scallops in the Georges Bank fishery during spring-summer 1982. 
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This report presents an analysis of the status of sea scallop populations 

in the Georges Bank, Middle Atlantic, and Gulf of Maine offshore regions of the 

United States. Data presented include commercial (USA and Canada) landings and 

effort statistics, commercial catch compositions. commercial abundance indices 

(catch per effort), and research vessel survey size composition and relative 

abundance indices. Analyses are also provided on sea scallop shell height-meat 

weight relationships, she ll height and meat weight-ovary weight relationships, 

and yield per recruit. The present documeht ;s both an update and amplification 

of previous assessments and includes some revised data to those reported in 

Serchuk et a1 (1979) . Evaluatiorti of current resource conditions are presented 

and interpreted with respect to recent and historical fishing patterns and practices, 

recruitment prospects, and trends in population abundance leve ls. 

Commerc ial Fishery 

Historical Fishery (1887-1974) 

Commercial landings of sea scallops from USA Northwest Atlantic waters have 

been recorded since 1887 (tyles 1969; Table 1). Until the development of the 

Georges 8ank fishery during the 1930's, commercial landings never exceeded 1,000 

tons, averaging 304 tons per year from 1887-1928. During t he earliest years of 

the USA fishery. most of the landings were harvested from t he territorial waters 

of the State of Ma i ne (until the 1920 ' s) after which scallop beds off of Long 

Island and in the Mi d-Atlantic sustained the majority of the USA catch. Between 

1926 and 1935, 58% of the USA scallop landings were derived from Mid-Atlantic 

populations (Lyles 1969) 

By 1937, Georges Ban k sea scall op landings accounted for more than hal f of 

the total USA scallop catch (Premetz and Snow 1953). For the ne xt 29 years, the 

Georges Bank resource was t he mainstay of the domestic commerci al fishery providing 
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77% of the total USA landings during 1944-1964. In 1965, USA scallop effort was 

diverted to the Middle Atlantic grounds in response to increased abundance in the 

southern populations due to exceptional recruitment of the 1961 year class 

(Posgay 1968). The offshore Canadian scallop fishery, which had developed on 

Georges 8ank in the mid-1950's (Table 2), also displaced its activity southward 

during this period (Figure 2). By 1969, however , total Mid-Atlantic landings had 

sharply declined from the record level s of the previous fo ur years initiating a 

return of the Canadian fleet to the Georges Bank fishery and the departure of many 

USA vessels from the scallop fishery altogether. Ouring 1970-1974, the remaining 

much-contracted USA scallop fleet landed an average of only 2600 tons per year. 

Annual USA landings during this period were the lowest since 1945 (Table 1) with 

the totalS-year USA catch being only 500 tons greater than that taken in 1961 

(Table 3). 

The rapid development and sUbsidence of the Mid-Atlantic fishery in the mid-

1960 1 5 and early 1970's precipitated major alterations in both the structure and 

conduct of .the entire Northwest Atlantic offshore sca11 0p fishery. Beginning i n 

1965, withdrawal of USA effort from Georges Bank (Table 4) resulted in a marked 

increase in the percentage of total Georges Bank landings harvested by Canada 

(Table 2). During 1965-1977, Canada annually accounted for greater than 70% of 

the total Georges Bank scallop catch, a significant depar~ure from the proportional 

harvests taken from this fishery prior to 1965 (Figure 2). in addition to the 

large reduction in USA Georges Bank effort during 1965 to 1977 ( -77% less than 

during 1959-·1965:Table 4), the residual USA effort shifted from the traditionall y 

productive Northern Edge and Peak region (S tatistical Areas 523 and 524:Figure 3) 

to the South Channel area (Statistical Areas 521 , 522, and 526:Figure 3). Result

ingly, USA landings from the Northern Edge and Peak sharply declined, averaging 
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172 tons between 1965 and 1976 (Table 5), 96% less than during 1957 to 1964 and 

only 3.6% of the Canadian average Northern Edge and Peak landings during the same 

1965 -1976 time period. The effect of this change from historical USA fishing 

practices was that virtually all (96.5%) of the total northeastern Georges Bank 

scallop landin9s between 1965 and 1976 were Canadian. In contrast, during 1957-

1964 , USA Northern Edge and Peak catches comprised 53.8% of the USA Georges Bank 

landings (Table 6) and 54 . 9% of the total Northern Edge and Peak harvests. 

Perhaps the most striking alteration in USA fishing activities that commenced 

in 1965 was the increased importance of Mid-Atlantic landings to t otal USA scallop 

yields. From 1965- 1979, USA Mid-Atlantic landings were nearly twice as great 

(1. 93x) as those from Georges Bank (Table 3); durin9 the IS-year period, Mid

Atlantic landings exceeded those from Georges Bank in all but three years 

(Fi9ure 4) and comprised 62.7% of the total USA sea scallop la ndings (Table 7) . 

By comparison, Mid-Atlantic scallop catches accounted for less than 23% of USA 

scallop land i ngs durin9 1944-1964. 

A more detailed review of the historical sea scallop fishery is presented in 

Serchuk et al. (1979). 

Recent Fi shery Trends 

The peri od from 1975-1981 has bee n one of great change in the scallop fishery. 

Total Northwest Atlantic scallop landings doubled between 1975 and 1977 (11,808 t o 

24,148 tons: Table 1) and reached a all - ti me peak of 26,672 tons in 1978 (Figure 5) . 

Record landings were attained in the Canadian Georges Bank fishery in 1977 (13,044 

tons ), the USA Mid-Atlantic fishery in 1978 (8,642 tons ) , and the entire USA sea 

scallop fishery in 1978 (1 4,483 tons ) . These increased yields pr imarily resul ted 

from extremely successful recruitment of the 1972 year class i n al most all areas 

on Georges Bank and the Mid-Atlantic, coupled with marked increases in fishing 

effort (see COMMERCIAL EFFORT). 



 

-6-

Total scallop landings in 1980 and 1981 (estimated projection based on 

January-September 1981 data) were 17,805 and 19,475 tons, respectively (Table 1). 

USA landings continued to decline between these years (1980: 12,566 tons; 1981: 

11,475 tons) while Canadian offshore landings increased 53% (1980: 5,239 tons; 

1981 : 8,000 tons). 

The bulk of the USA landings in 1980 and 1981 were taken from Georges 8ank 

(44.7% in 1980; 71.9% in 1981), a departure from annual patterns observed since 

1974 (Table 7). The 1981 USA Georges Bank catch (8 ,200 tons) was the highest in 

18 years. This increase was sustained exclusively by USA Northern Edge and Peak 

landings which more than doubled between 1980 and 1981 (1,941 to 4,306 tons) and 

were the hi9hest since 1962 (Table 5). USA 1981 landings from both the South Channel 

and Southeast Part regions of Georges Bank declined from 1980 resulting in Northern 

Edge and Peak landings accounting for 62.0% of the 1981 USA Georges Bank harvest, 

approximately the same proportional share of the catch as occurred in 1961-1962 

(Table 6) . USA Georges Bank landings during 1980 and 1981 exceeded those of Canada 

(1 980: 5,620 vs 5,239 tons; 1981: 8,200 vs 8,000 tons ) and resulted in USA landings 

comprising greater than 50% of the total Georges Bank sea scallop harvest for the 

first successive years since 1963-1964 (Table 2). 

The 1981 USA Mid-Atlantic catch was only 2,100 tons, a 59% decrease from 1980, 

and the lowest annual yield since 1975 (Table 7). USA Gulf of Maine landings, which 

had averaged 253 tons per year from 1961-1979, reached 1,637 tons in 1980 (a record 

high) but declined to 1,100 tons (second highest ever) in 1981. In both years , 

approx imatel y 70% of the Gulf of Maine landings were derived from newly discovered 

offshore beds in the Fishery Conservation Zone (FCZ: >3 miles from shore)(Tab1e 8). 

In 1980, the Gulf of Maine offshore fishery developed in the Jeffreys Basin-Cashes 

Ledge region (Statistical Areas 513 and 515: Figure 3) resulting in a tenfold 
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increase in landings in these areas from 1979 (Table 9). In 1981, the offshore 

fishery shifted to FCZ populations off of Grand Manan Island and Machias Bay 

(Statistical Areas 511 and 512: Figure 3), virtually abandoning the scallop beds 

fished in the previous year (Table 9). Reliance of the Gulf of Maine fishery on 

offshore populations is a recent phenomenon; prior to 1950 , Gulf of Maine l andings 

were wholly from inshore, territorial waters (Bai rd 1956). During 1970-1978, · 

inshore landings co~prised more than 87% of the total Gulf of Maine catch 

(Table 8). 

Distribution of Commercial Landings by Gear 

Both the USA and Canadian scallop fisheries are prosecuted primarily by dredg

ing, the traditional method of harvesting sea scallops (Smith 1891; Royce 1946; 

Posgay 1957; Bourne 1964 ) . All landings from the Canadian Georges Bank fishery have 

been obtained using scallop dredges (Jamieson et a1. 1981), while greater than 95% 

of USA scallop landings (1964-1980) have been taken with dredges (Table 10). On 

Georges Bank and in the Gulf of Maine, dredges have accounted for 98 and 99%, 

respectively, of USA commercial scallop land i ngs from these regions. In the Middle 

Atlantic, otter trawls have occasionally accounted for a significant proportion of 

the annual USA Mid-Atlantic catch (e.g ., 32% in 1976). When this has occurred, it 

has generally been a reflection of increased resource abundance conditions and hence 

has normally been rather" short - lived. Between 1964- 1980, Mid-Atlantic trawl land

ings of scallops comprised 8.7% of the total USA Mid-Atlanti c catch (Table 10). 

Distribution of Commercial Landings by Vessel Class Category 

Trends in USA and Canadian Northwest Atlantic sea scallop dredge landings 

between 1965-1980 for each of the principal fisheries indicate major differences in 

the relative importance of various fleet sectors. In the Canadian fishery on 

Georges Bank, Cl ass 4 vessels (151-500 gross registered tons, GRT) have a lways 
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dominated, accounting for 84.8% of the Canadian Georges Bank landings during 

1965-1979 (Table 11). In the USA Georges Bank fishery , Class 3 vessels (51 -150 

GRT) harvested the majority of the USA landings during 1965 -1978 (62.3% of the 

USA Georges Bank catch), but during 1979 and 1980 Class 4 vessels accounted for 

the greatest share of the catch (58.5%) (Table 12, Figure 6). The increased 

importance of Class 4 vessels in the recent USA Georges Bank fishery has resulted 

from the addition of new,ly-built larger ve~sels into sca110ping as well as the 

entry of Class 4 vessels which had previously operated in other fisheries (; .e., 

Gulf and South Atlantic shrimp fisheries). 

In the USA Mid- Atlantic fishery, Class 3 vessel landings comprised the largest 

proportion of the USA sea scallop harvest between 1965 and 1969 (Figure 6), account 

ing for 8l.6% of the USA Mid-Atlantic catch. Starting in 1970, however, and con

tinuing through all yea rs· except 1979, vessel class 4 land ings have dominated the 

fishery. Throughout this II-year period, 57 .8% of the total USA scallop landings 

from the Mid-Atlantic resource were taken by Class 4 vessels. In 1979 and 1980, 

Class 4 vessels accounted for 42.1 and 52.1%, respectively, of the USA Mid-Atlantic 

catch, the lowest Class 4 annual shares since 1969. Since Class 4 Mid-Atlantic 

landings sequentially declined during 1978- 1980 (1,381 to 1,023 tons) while Georges 

Bank and Gulf of Maine Class 4 v.essel landings generally increased (Table 12), a 

displacement of Class 4 vessel activities away from the Mid-Atlantic region appears 

to recently have transpired. 

The USA Gulf of Maine scallop fishery has always been dominated by Class 2 

vessels (5 - 50 GRT). Ouring 1965-1979, this smaller vessel category accounted for 

90. 1% of the Gulf of Maine landings. Although Class 2 landings in 1980 again 

predominated, vessel classes 3 and 4 accounted for significant proportions of the 

land ings (29.3 and 30.8%, respectively: Figure 6). The development of the Gulf 
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of Maine offshore fishery in 1980 resulted in a 12-fold increase in Class 3 

landings from 1979 and an eightfold increase in Class 4 landings (Table 12). 

As a result, combined landings from vessel classes 3 and 4 exceeded Class 2 land

ings for the first time ever. Continuation of offshore Gulf of Maine exploitati on 

patterns in 1981 suggests that the larger vessel classes may continue to be i m

portant in the Gulf of Maine fishery in the immediate future. 

Commercial Effort 

Effort statistics (days fished) from· the commercial scallop f i sheries on 

Georges Bank, i n the Mid-Atlantic, and the Gulf of Maine were examined for trends in 

both USA and Canadian annual commercial fishing patterns. USA data were deri ved 

from NMFS interview and weighout records with individual trip records aggregated, 

where feasible, by year and vessel tonnage category, for vessels using scallop 

dredges and landing 1n New England (1965-1980 ) and New Jersey ports (1978-1980 ) 

(Table 13). Total annual USA effort for Georges Bank (Area 5Ze ) during 1944-1964 

was taken from Caddy (1975); for 1965-1980, overall USA an nual effort was dete rmined 

using a derived average obtained by weighting individual USA vessel class catch 

rates by the yearly percentages of USA Georges Bank landings accounted for by each 

vessel class (Table 14). For each year, the derived catch rate was subsequently 

di vided into the total USA Georges Bank catch to obtain t ot al USA effort (Table 4). 

Canadian Georges Bank effort data were taken from Caddy (1975 ) , from statistics 

provided to NM FS by Canadian scientists (J. F. Caddy and R. Chandler, personal 

communi cation ) , and from effort summaries listed in ICNAF and NAFO Statistical 

Bulletins (Tables 4 and 11 ). 

No adjustments to any of the reported effort data have been made for poss i ble 

differences in fi s hing power within vessel cl ass es over t ime. between vessel c lasses. 

or between USA and Canadian fleet sectors. 
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In the Georges Bank fi shery, trends in both USA and Canadian effort have 

tended to parallel those of landings. During 1944-1956, USA effort gradually 

increased from 2,220 to 12,250 days fished (5.5-fold increase) while landings 

nearly quintupled (4.6-fold increase) (Table 4). USA effo.rt declined during 

1957 and 1958 but stabilized at about 8,100 days per year from 1959-1964. During 

this sa.e period (1957-1964), the Canadian fishery underwent rapid development; 

effort increased almost si xfol d while landings rose over sevenfold. Between 1964 

and 1965, both USA and Canadian effort sharply declined (- 69% USA; - 15% Canadian) 

as both fleets displaced their exploitation to the Mid-Atlantic grounds (Table 4 ~ 

Figure 2). During the subsequent 11 years (1966-1976), USA effort remained at 

relatively low levels, averaging only 1,860 days fished per year, while Canadian 

effort steadily increased from 5,500 days (1966) to 8,400 days (1975) fished per 

annum. Landings in these years fo11owed similar patterns. Beginning in 1977, USA 

Georges Bank effort rapidly increased, rising 2. 5- fold between 1977 and 1980 (4,514 

vs 11,253 days fished). Canadian effort also increased from 1976 to 1979 (7,324 to 

8,823 days fished) but declined to 6,838 days in 1980 (Table 4). 

Class 4 vessels (151-500 GRT) accounted for B4.1% of the total Canadian nom inal 

effort on Georges Bank during 1965-1979, almost ident ic al to the landings percentage 

attributable to this vessel class (84.8%) (Table 11). As with catch, USA tonnage 

class 3 vessels dominated the USA Georges Bank fishery during 1965 - 1978, accounting 

for the majority of the reported effort in each of these years (Table 13). Since 

1979 , tKlwever, USA Class 4 effort has exceeded that of Class 3 vessels. In 1980 , 

effort expended by USA vessel classes 3 and 4 reached r ecord levels for the 1965-1980 

Georges Bank time series (Class 3: 4,642 days; Class 4: 6,133 days). The 1980 values 

for these two vessel categories increased 14.4 and 39.2%, respectively . from 1979 

effort levels (Table 13). 
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Trends in effort in the USA Mid-Atlantic fishery since 1965 reveal three 

distinct periods (Table 13). The first period, from 1965-1969, was characterized 

by historically high effort levels, primarily by Class 3 vessels, as the Mid-

Atlantic fishery underwent increased exploitation. During the second period~ 

1970-1974, effort stabilized at very much lower levels with Class 4 vessels account

ing for the majority of effort annually. In the most recent period, effort in all 

vessel categor ies has substantially increased to the high levels observed during 

the first period. Class 2 and Class 3 effort peaked in 197 9; Class 4 effort attained 

a record high in 1980. Since 1979, Class 3 vessels have again accounted for the 

largest number of days fished annua11y in the Mid-Atlantic fishery. 

In the USA Gulf of Maine sea scallop fishery, virtually all effort expended 

during 1965 to 1980 was by Class 2 vessels (Table 13). Class 2 effort doubled 

between 1965 and 1970, quadrupled between 1970 and 1973, and subsequently remained 

at rel atively high leve l s through 1976 . Effort sharply declined in 1977 (-39% 

from 1976), but successively annually increased afterward~ doubling between 1977 and 

1980. Class 2 effort in 1980 (2,827 days) was the highest in the recent 16-year 

time period. Increased participation of Class 3 and 4 vesse ls in the fishery 

occurred in 1980 when offshore scallop beds in the Gulf of Maine began to be more 

fully exploited. 

Commercial Abundance Indices (Catch Per Effort) 

Annual commercial indices of catch per unit of effort (CPUE: metric tons of 

scallop meats landed per day fished)2, 1965-1980, for the Georges Bank, Mid-Atlantic 

2Reported commercial effort was in actua l hours of fishing time with the dredge on 

the bottom , recorded to the nearest tenth of a day. Hence, CPUE values presented 

herein represent relative fishing perfonnance only for the time i n which dredging 

occurred . 
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and Gulf of Maine fisheries were calculated to assess relative performance of the 

sea scallop fleets over time (Table 14 ) . USA data were analyzed separately, by 

vessel tannage class within fishery areas, and pertain to dredge vessels landing 

in New England (1965-1980) and New Jersey ports (1978-1980). As previously noted 

(Table 10), vessels using scallop dredges accounted for greater than 95 % of all 

USA Northwest Atlantic sea scallop landings during 1964-1981 . All trips in whic h 

any quantity of scallops was landed were used in deriving annual vessel class 

indices. Since the dredge fishery tends to be a highl y "directed" one (i .e., 

harvesting sca ll ops almost exclusi-vely ) I catch per effort indices shoul d generall y 

reflect relative fishing success for scallops. To the extent , however . that fishing 

power has increased through time within vessel classes (i .e., technological J 

procedural I and/ or gear mod ifications), more recent annual CPUE indices may over

estimate relative vessel class effic iency compared with earlier values. Appropriate 

catchability coefficients accounting for these factors, unfortunately, are lacking 

for virtually all invertebrate dredge fisheries (Caddy 1977), including scall ops. 

Canadian CPUE indices were derived from Caddy (1975) and from subsequent 

aggregate landings and effort data provided by Canadian scallop biologists. These 

indices basically reflect the performance of Class 4 vessels (Table 4). Addition

ally, annual vessel class catch rates were derived from monthly tonnage class catch 

and effort data listed in lCNAf. and NAFO Statistical Bulletins (Table 11). 

On Georges Ban k, similar historical trends in commercial CPUE are evident 

between USA and Canadian sca ll op fleets (Figure 7). From 1944 to 1958, prior 

to the full development of the Canadian fishery, annual composite USA indices were 

relatively stabl e, varying between 0 . 6-0.8 to ns per day. Although USA landings 

significantly increased throughout this time, the CPUE indices imply that fishing 

mortality did not measurably alter sca l lop abundance, a major industry concern during 
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this period (Premetz and Snow 1953) . In 1959, both USA and Canadian CPUE values 

sharply increased, peaking in 1960 (USA) and 1961 (Canada), and remaining above 

pre -I959 values through 1963-1964 (Table 4). The elevated catch rates and corres

pondingly high annual landings were sustained by a marked increase in scallop 

abundance due to exceptional recruitment of the 1955 year class to the fishery 

(Posgay 1968; Caddy and Lord 1971). 

During 1965 to 1972, USA and Canadian annual commercial indices steadily 

declined to the lowest levels in the Georges 8ank fishery. By 1972, CPUE for both 

fleets was about 35% less than in 1965, and about one-third of the peak 1960-1961 

values. Total landings in 1972, 4,967 tons, were the lowest since 1948 with USA 

landings (821 tons) the lowest in the recorded Georges Bank time series (Table 4). 

The decline in CPUE indices and the lack of appreciable recruitment during this 

period (Caddy 1972a, b) indicate that the intensive fishing activities of the early 

1960 1 $ resulted in substantial reduction in scallop abundance on Georges Bank. The 

rate of decline would assuredly have been greater had not both USA and Canadian 

fleets directed their fishing operations to the Mid-Atlant ic grounds during the 

mid-1960's (Figure 2) . 

Beginning in 1973, yearly CPUE values sequentially increased, culminating in 

1977 in a record CPUE for the Canadian fleet (1.52 tons/day fished) and a near 

record CPUE for the USA fleet (1.06. tons /day fished) (Figure 7). Total annual 

landings tripled 'during this interval (5,288 to 17,849 tons: Table 4), primarily 

due to high levels of Canadian effort and the recruitment of the outstanding 1972 

year class into the commercial fishery (MacKenz ie et a1. 1978; Serchuk et a1. 1979). 

Subsequently, however, commercial CPUE on Georges Ba nk has dropped sharply; both 

USA and Canadian 1980 indices were half of the 1977 values, with the 1980 USA CPUE 

being the third lowest in the 37-year period since 1944. Although total landings 
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peaked in 1977, effort continued to increase resulting i n record highs in 1979 

(Canada) and 1980 (USA and Total) (Table 4) . These trends imply that recent leve l s 

of ~ishing mortality on Georges Bank have been extremely high. 

Estimated total Georges Bank landings in 1981 were 16,200 tons (USA: 8,200 

tons; Canada: 8, 000 tons),about a 50% increase from 1980 (Table 2) . Preliminary 

USA CPUE data for the first seven months of 1981 show a marked increase in catch 

rates for all vessel classes fishing on the Northern Edge and Peak (about 62% of 

the 1981 USA Georges Bank landings was caught in this region); monthly CPUE values 

in late spring and early summer 1981 were extremely high ranging between 0.9 and 

2. 0 t ons / day fished. Research survey and commerci-al size - frequency data indicate 

that the 1981 Northern Edge and Peak fishery relied heavily upon very successful 

recruitment of the 1977 year class in this area of Georges Bank (see COMMERCIAL 

CATCH COMPOSITION and RESEARCH SURVEY RELATIVE ABUNDANCE INDICES). 

Yearly trends in bo th USA and Canadian individual vessel class CPUE indices 

during 1965-1980 are concordant with the patterns derived from the aggregated Georges 

Bank analyses (Tables 11 and 14, Figure 8) . 

In the Mid-Atlantic sea scallop fishery. USA commercial CPUE indices for vessel 

classes 3 and 4 during 1965- 1980 exhibited similar chronological directionality 

as those for Georges Bank (Table 14, Figure 8). Annual values steadily declined 

from 1965-1971 (over a 60% reduction in both classes), stabilized briefly at 

low levels in 1972-1973, and then rapidly increased through 1977. The 1977 catch 

rates (Class 3: 1.14 tons/day fished; Class 4: 1.32 tons/day fished) were the highest 

ever in the fishery, eclipsing the previously high 1965 values by 14 and 20% , 

respectively, and were more than threefold greater than historically low indices 

observed in 1971. As on Georges Bank, these prominent 1977 CPUE levels resulted 

from recruitment of t he extremely abundant 1972 year class t hroughout the Mid-
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Atlantic fishery region (Serchuk et al 1979). Since 1977, annual USA CPUE i ndices 

have steeply decl ined. In 1980, both USA Class 3 and 4 catch rates were over 60% 

lower than in 1977, and among the lowest CPUE values in the 1965-1980 time period. 

Oespite the decline in CPUE, total USA effort in the Mid-Atlantic fishery sharply 

increased during 1978-1980 resulting in a record high in 1980 (Table 13). Apply

ing the 1980 USA annual mean catch rate (0.45 tons/day fished) for New England and 

New Jersey scallop dredge vessels landing scallops from the Mid-Atlantic resource 

(Table 14) to the 1980 total USA Mid-Atlantic catch (5,090 tons: Table 3) results 

in an estimated 1980 Mid-Atlantic effort of greater than 11,300 days fished. 

The apparent decline in Mid-Atlantic scallop abundance implied by the recent 

reductions in commercial catch rates has been roughly compensated in terms of gross 

harvest revenue by substantial increases in ex-vessel prices (Table 15). The 1980 

USA average landed price per pound of scallops ($3.84) was 2.4 times higher than in 

1977 ($1 .62) whereas the 1977 mean Mid-Atlantic CPUE (1 . 24 tons/day fished) was 

2.8-fold greater than in 1980 (0.45 tons/day fished) (Table 14). Accordingly, 

through 1980, there remained an economic incentive to continue exploitation of the 

Mid-Atlantic sea scallop resource (as well as Georges Bank) despite the sizable 

decreases in population abundance. 

Preliminary data for 1981 (January-June ) indicate that USA Mid-Atlantic catch 

rates have declined further. Projected 1981 Mid-Atlantic landings (2,100 tons: 

Table 3) were the lowest since 1974 when CPUE was almost double the 1980 mean value. 

Average ex-vessel price of scallops in 1981 (based on preliminary New Bedford data) 

was only 3 cents higher than in 1980. These factors suggest , that resource abundance 

further deteriorated in the Mid-Atlantic during 1981 and that the economic stimulus 

for concentration of fishing effort in this region has greatly diminished. The 



 

-16-

appearance of many Mid -Atlantic based scallop vessels on Georges Bank during 1981 , 

and the concomitant increased emphasis by the New England scallop fleet in 1981 in 

fishing the Georges Bank grounds tend to corroborate these inferences . 

In the USA Gulf of Maine inshore scallop fishery, Class 2 vessel annual catch 

per effort indices (Table 14, Figure 8) best reflect trends i n commercial fishing 

performance since greater than 90% of the 1965-1979 landings was taken by this class 

of vessels . Cl ass 2 CPUE values gradual ly declined by over 60% between 1965 and 

1974 (0 . 38 vs 0.14 tons / day, respectively )'. Class 2 landings almost qui ntupled 

between 1965 and 1972 while effort increased ninefold (Tables 12 and 13). Apart 

from 1975 when Class 2 CPUE rose sharpl y, recent annual catch rates have remained 

at relatively low levels . 

Class 3 and 4 catch indices are most relevant in indicating the development of 

the offshore Gulf of Maine fishery which commenced during the winter of 1979- 1980. 

The 1980 CPUE ind ices for· these vessel classes (Class 3: 1.24 tons / day fished; 

Class 4: 1.82 tons/day fished) were the highest on record, and surpassed even the 

highest Clas s 3 and 4 annual catch rates recorded i n both the USA Georges Bank and 

Mid - Atlantic fisheries during 1965 - 1980 (Table 14) . The initial development of the 

fishery, principally in the Jeffreys Bas i n- Cashes Ledge area in 1979- 1980 , resulted 

in a tenfold increase i n landings and about a fivefold increase in effort by Cl ass 3 

and 4 vessels between 1979 and 1980 (Tables 12 and 13). However, the abrupt with

drawal of fi.shin g activity f rom this region in 1981 (Ta ble 9: compare landings 

in 1980 and 1981 for Statistical Areas 513 and 515 ) to more northeasterly offshore 

areas in the Gulf of Maine (i .e., Grand Manan offshore waters) connotes that the 

1980 catch rates were not sustainable; the rapid decline in Jeffreys Basi n-Cashes 

Ledge la ndings i n 1981 implies that fishing pressure, supported primaril y by re

cruitment from the 1975 year class of scallops (see COMMERCIAL CATCH COMPOSITI ON ) , 

may have materially red uced resource abundance in this region. 
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Commercial Catch Composition 

USA size frequency sampling of commercial sea scallop la ndings has been 

conducted since the 1950's (Posgay 1962) . Since 1965, the sampling protocol has 

been to measure shell height (greatest distance between the umbo and ventral 

shell margin) from a random sample of shells (top valve only) obtained during the 

last tow of a vessel trip. Measurements are recorded by 5 mm intervals. Prior to 

1972, scallops larger than 149 mm shell height measured in the USA commercial 

samples were grouped in the 145-149 mm size" frequency interval, effectively truncat

ing the upper end of the frequency distributions in these years. Since 1972, the 

actual size interval of these larger sized individuals has been recorded. In all 

years, the statistical area from which each sample was obtained and the gear used 

have been routinely chronicled. Additional data on depth fished, trip catch, 

vessel identification, and date of sample collection have also been collected. 

Samples from vessels using scallop dredges account for virtually all of 

the USA size frequency data obtained during 1965-1981, reflecting the almost 

exclusive reliance in the USA fishery on dredging to capture scallops (Table 10). 

Accordingly, no evaluation of commercial catch composition in other than the 

dredge fishery has been performed. 

For all years, annual she11 height distributions were derived for each 

principal sea scallop fishing region on Georges Bank (South Channel, Southeast 

Part, and Northern Edge and Peak) and in the Middle Atlantic (New York Bight, 

De.1marva, and Virginia-North Carolina) (Figure 3). Gulf of Maine size frequencies 

were also derived for all years in which samples were available. Within each region, 

yearly size composition was determi"ned by aggregating all samples collected within 

each year. From the resultant annual size frequency array, the percentage dis-
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tribution of sampled scallops, at 5 mm shell height intervals, was calculated. 

Mean shell height . mean meat weight per scallop, and average meat count (i . e .• 

number of scallop meats per pound) were subsequently derived from the annual 

f requency distributions. Mean meat weight per scallop was determined through 

application of area-specific (Georges 8ank, Mid-Atlantic, and Gulf of Maine) shell 

height-meat weight equations to the shell height frequencies represented in the 

frequency distributions (see SHELL HEIGHT-MEAT WEIGHT RELATIONSHIPS); the average 

meat count was obtained by dividing the ca·lculated mean meat weight per scallop 

into 453.6 gnams (i .e., one pound). 

To assess within-year size variability of the commercial samples from each 

fishing region, meat counts were individually determined for all samples and annual 

frequency distributions of the sample meat counts (in 5 unit intervals) were 

tabul a ted . 

Composite annual size frequency distributions of scallop sampl es from both 

the Georges Bank and Mid-Atlantic fisheries were derived by weighting the yearly 

shell height distributions from each of the three principal scallop regions in 

both fisheries by the respective annual USA scallop landings from these regions. 

In effect, these composite distributions reflect t he estimated size composition 

of the USA 1 and i ngs in each yea r. 

Annual shell height frequencies for 1965 - 1980 from USA Georges Bank samples 

are depicted in Figures 9-12 . Summa ry stat~stics on sample sizes, mean shell 

heigh~, mean meat weight, and average meat count are present~d. by principal scallop 

fish ing region and year, in Tables 16 (1965 - 1974) and 17 (1975 - 1981). 

The frequency distributions ind icate that scallops on Georges Bank become 

recruited to the USA fishery after attaining a size of 70 mm shell height, the 

50 percent selection point of commercial scallop dredges equipped with 3- inch 
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(76 mm) rings (Posgay 1962). Size selection of scallops by commercial dredges, 

however, is not sharp due to the accumulation af trash and scallops in the gear 

during towing (Bourne 1965, 1966). Equally, dredge efficiency progressively 

decreases with size for scallops below 100 mm shell height due to the ability of 

these smaller-sized individuals to elude capture by swimming away from the dredge 

path (Caddy 1968). Accordingly, the smallest sizes of scallops appearing in the 

landings generally reflect prevailing culling practices since commercial catches 

are nama11y sorted on deck before shUCking, and undersized scallops returned 

overboard. Historically, the 50% cull size in the USA Georges Bank fishery has 

varied between 85-110 mm shell height (Posgay 1962, 1979; Brown et a1. 1972), 

with reductions in cull size generally transpiring during years of good recruitment. 

During 1965-1980, the average size of scallops in any of the USA Georges Bank 

annual frequency distributions ranged between 98.6 mm (South Channel, 1977) and 

133.5 mm (Southeast Part, 1965) (Tables 16 and 17). Among principal fishery regions 

on the Bank, the mean size of s.callops from the Southeast Part has conSistently 

been larger than those from the South Channel or the Northern Edge and Peak. In 

none of the regions, however. did annual USA average meat counts exceed 28 per pound 

until 1981 when the mean size of South Channel and Northern Edge and Peak scallops 

were the smallest in the recent sampling time series (92.8 and 86.7 mm shell 

hei ght, res pect i ve 1 y) . 

Prior to 1981, only two USA samples of the 750 collected from Georges Bank 

between 1965 and 1980 had individual meat counts greater than 40 per pound (Tables 

18 and 19). Most samples collected during 1965-1971 were less than 20 count 

(Table 18) while the majority of individual samples from 1972-1980 were less than 

25 count (Table 19). These data, in conjunction with the growth rate of sea scallops 

on Georges Bank (Table 20), imply that the average age of landed scallops in the 

USA fishery has (until 1981) rarely ever been less than 4 years of age. 



 

-20-

The composite USA Georges Sank shell height frequency distributions for 

1966,1970, and 1976 and 1977 display prominent modes at about 90 mm (Figure 9) . 

Examination of the corresponding annual size distributions from each of the three 

fishery regions on the Sank (Figures 10-12 ) indicates that during 1966 and 1970 

these modes were represented by South Channel landings almost exclusively. while 

during 1976 and 1977, these peaks were evident in all fishing areas. The increased 

proportion of smaller-sized scallops in the USA samples during these years suggests 

that incoming recruitment was relatively s'tronger than in adjacent periods. This 

is further reflected in the declines in average shell height and meat weight 

that occurred during these four years (Tables 16 and 17) 'and the i ncreases in 

the percentage of samples containing elevated meat counts (Tables 18 and 19). The 

observed uptrends in USA Georges Sank CPUE in these years (particularly Class 3 

indices) additionally imply that heightened year class recruitment transpired in 

the USA fishery during these times (Table 14). Finall y , the subsequent progression 

and integrity of the height frequency modes in succeeding annual frequency distribu

tions denotes that this recruitment was real and not a sampling artifact. Research 

vessel survey results from 1975 onward indicate that the commercial size frequency 

modes in 1976 and 1977 refl ect the entry of the outstanding 1972 year class in the 

Georges Bank fishery (MacKenzie et a1. 1975; Serchuk et a1. 1979 ) . The recruitment 

that occurred in 1966 and 1970 in the South Channel was probably more localized 

and of a lesser magnitude than either that of the 1972 year class or the exceptional 

1955 year class. Nonethel ess, thi.s recruitment was sufficient to initiate reductions 

in the average age at harvest from 5 to 4 years for the USA fleet (Srown et al. 

1972) and from 5 to 3 years of age for scallops landed in the Canadian Georges Bank 

fishery (Caddy 1971). 
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As noted previously, the mean size of scallops sampled from the 1981 USA 

Georges Bank landings was the smallest in the 1965-1981 period (Tables 16 and 17). 

Individual meat counts exceeded 60 count in 22% of the USA samples obtained from 

Northern Edge and Peak landings during January-September 1981 (Table 19). Elevated 

meat counts were equally characteristic of samples from South Channel landings. 

Provisional size frequency distributions from the 1981 sampling exhibit a prominent 

mode between 70-84 mm shell height indicating that scallops from the 1977 year 

class predominated the landings; a similar'pattern prevailed in samples obtained 

from the 1981 Canadian Georges Bank fishery (G . Robert, personal communication). 

This dominance of the 1977 year class in the 1981 USA and Canadian commercial land-

;ngs is concordant with 1980 and 1981 research vessel abundance indices which in -

dicated that the 1977 year class was the principal year class in the Georges Bank 

resource and was stronger than the outstanding 1972 year class (see RESEARCH SURVEY 

RELATIVE ABUNDANCE INDICES), albeit more localized in distribution. 

In the USA Mid-Atlantic fishery, annual shell height frequency distributions 

during 1965-1980 indicate a similar size at recruitment for scallops to the dredge 

fishery as on Georges Bank (Figures 13-16). Scallops less than 70 mm shell height 

have rarely occurred in Mid-Atlantic commercial samples implying virtually identical 

culling policies as for the Georges Bank fishery. 

The average size of scallops in the Mid-Atlantic annual frequency distribution 

has varied between 95.4 mm (1965 : Delmarva) and 122.5 mm shell he ight (1978: Delmarva) 

(Tables 21 and 22). Little consistent differences are evident in either the mean 

size or size range of scallops sampled from any of the Mid-Atlantic areas. During 

1965-1971. sample meat counts seldom exceeded 40 co unt, with most samples less than 
~ 

25-30 count (Table 2J). Generally higher sample meat counts occurred during 1965 -

1967 when the Mid-Atlantic fishery was sustained by unprecedented recruitment from 

the 1961 year class (Posgay 1968). 
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The weighted aggregated Mid-Atlantic shell height frequency distributio ns 

for 1965,1966, 1972, 1974, and 1976 all indicate reliance in the USA fishery on 

incoming recruitment (Figure 13). Recruitment of the extremely abundant 1961 

year prevailed in each of the three Mid-Atlantic scallop regions during 1965-1966 

(Figures 14-16) . Recruitment during 1972 was much more localize_d t occurring 

principally in the Delmarva region (Figure 15 ) . The slight increase in USA Mid

Atlantic CPUE during 1972 (Tabl e 14) reflects this recruitment since most of the 

1972 Mid-Atlantic landings were obtained from Delmarva (Table 3: Area 6B); greate r 

than 50% of the 1972 Delmarva samples had meat counts higher than 30 per pound 

(Table 24). In 1974, localized recruitment again occurred but this time in the 

New York Bight area, where the size frequency distribution indicated a distinctive 

mode between 82-97 mm "hell height (Figure 14) . Mid-Atlantic scallop growth rate 

data (Table 20) imply that this mode corresponds to the size expected for age 4 

scallops, i.e., the 1970 year class . Average shell height in New York Bight samples 

significantly declined in 1974 (98 mm vs 111 mm in 1973) and sample meat counts 

i ncreased (Tables 21 and 24). The entry of the 1970 year class into the Mid-

Atlantic fishery was accompanied by a substantial increase in USA commercial catch 

per effort in 1974 (Table 14) and an increased reliance on the New York Bight 

area in sustaining USA Mid -Atlantic scallop landings (Table 3). Recruitment in 

1976 was widespread in the Mid-Atlantic; a prominent shell height mode between 

87-97 mm appeared in both New York Bight and Delmarva annual frequency di stributi ons 

(Figures 14 and 15) indicative of entry of the stro ng 1972 year class into the 

fishery . This year class, the strangest to appear since the 1961 cohort. dominated 

the fishery through 1980 as evidenced by the i ncrease in l andings throughout this 
• 

period and the successive modal progression of the 1972 year class in the l~id -
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Atlantic size frequency distdbutions from 1976 to 1980 (Figure 13) . Size frequency 

distributions fram the Delmarva and Virginia-North Carolina regions in 1979 and 

1980 (Figures 15 and 16) indicate that some additional localized recruitment occurred 

from both the 1975 and 1976 year classes as well. 

Provisional 1981 size frequency sample data from the Mid-Atlantic region 

indicate a continued dependence on larger-s i zed scallops (>110 mm shell height) in 

the USA commercial fishery. Average 1981 meat counts in all three fishery areas 

in the Mid-Atlantic were less than 15 count, among the lowest in the 1965-1981 sampl

i ng time sequence (Tables 21 and 22). Recruitment of the 1977 year class appears 

to be relatively minor in all Mid-Atlantic areas; only one of the 16 size frequency 

samples obtained from Mid-Atlantic landings during January-September 1981 had a 

meat count higher than 30 (New York Bight: Table 24). 

Commercial sampling of USA Gulf of Maine scallop land i ngs has been less 

encompassing than in either the Georges Bank or Mid-Atlantic fisheries (Table 25) . 

Aside from 1980 when a special effort was made to obtain samples from the developing 

offshore fishery. the number of .samples collected annually has been relatively low. 

To a la rge degree, this has been a reflection- of the minor proportion of total USA 

scallop landings originating from the Gulf of Maine; only 3.5% of the total USA 

scallop catch during 1961-1979 was derived from the Gulf of Maine (Table 7). 

The limited sampling data indicate that pr ior to 1972 most of the Gulf of 

Maine landings were comprised of scallops larger than 110 mm shell height (Figure 

17), with individual sample meat counts never more than 25 count (Table 26). 

During 1972-1974, average annual meat counts increased to 27-30 count (Table 25), 

as incoming recruiting year classes dominated the size frequency distributions 
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(Figure 17) . This situation abated in 1975 but reappeared during 1977-1980. In 

1978 and 1980, virtually no scallops larger than 120 mm shell hei ght were present 

in the size frequency samples~ in striking contrast with previous years. Cull 

size in the 1980 offshore fishery was also lower than in preceding periods with 

sample meat counts as high as 80-85 'count being observed (Table 26). In part, 

this resulted from increased shell stocking operat i ons in 1980 and entry of Mid

Atlantic-based ves se l s i nto the Gulf of Maine fishery. In re ~ponse to these cir

cumstances, the States of Maine and Massac~usetts prohibited the landing of sea 

scallops less than 3 inches (76 mm) in shell height at their ports. 

The modal height of about 90 mm in the 1980 size frequency distributions 

(Figure 17) suggests that the offshore fishery was sustained primarily by recruit

ment from the 1975 year class (Table 20) . This supposition is based on growth rate 

patterns of inshore Gulf of Maine scallops but, due to similarities between off

shere and i nshore height-weight equations (see SEA SCALLOP SHELL HEIGHT-MEAT WEIGHT 

RELATIONSHIPS) appears gene.ally applicable to the offshore populat i ons . 

Provisional 1981 Gulf of Maine size frequency sampling data indicate a sub

stantial decrease in sample meat counts from 1980 a1though this observatio n is 

derived from only three samples obtained during January-September 1981 (Tables 

25 and 26). 

Recreational Fishery 

A limited recreational fishery for sea sca110ps exists in shallow. inshore 

waters north of Cape Cod in which scallops are retrieved by scuba diving. Most of 

this activity occurs in estuaries and embayments in the terr itorial waters of the 

State of Maine at depths less than 15 fathoms. Detailed landings da t a do not 

exist for the recreational fishery but it is probable that total annual recreat ional 

cathces are considerably less than a metric ton of meats. The State of Maine l imits 

the recreational catch of sea sca11ops . to one gallon of shucked meat s per person 

per day during the sea scallop season, November 1 through April 15. 
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Research Vessel Surveys 

USA research vessel sea scallop surveys have been conducted since 1960 to 

obtain fishery i ndepe ndent data on the ecology and abundance of the Georges Bank 

and Mid-Atlantic scallop populations (Serchuk et al. 1979). These surveys form 

two time series: an early series con~ucted during 1960-1 968 primarily in the 

Georges Bank region in which collection of basic life history information was a 

principal survey objective although relative abundance and population structure 

were also derived (Merrill and Posgay 1964; Haynes 1966 ; Posgay 1979), and a newer 

series conducted in 1975 and an nually from 1977 onward to specifically monitor 

population dynamics of the Georges Bank and Mid-Atlantic resources (Table 27). 

Since 1979, USA surveys have been performed using the R/V Albatross IV 

equipped with a 2.44 m (8 ft) wide commercial sea scallop dredge possessing a 

5.1 cm (2 -inch ) ring bag and a 3.8 em (1 .5 inch) polypropylene mesh liner. Detailed 

gear specifications are given in" Serchuk and Smolowitz (1980) . At each sampling 

station, the survey gear is towed for 15 minutes at 3.5 knots with a 3:1 wire scope. 

A stratified random sampling design is employed, with offshore areas between 27-

110 m (15-60 fathoms) stratified into geographical zones based on depth and latitude 

(Figure 18). Sampling stations are allotted to strata in proportion to the area of 

each stratum and aSSigned randomly within strata . The current sampling strata 

encompass the main areal and bathymetric distribution of sea scallop populatio ns 

on the Northwest Atlantic continental shelf. 

USA scallop surveys accomplished between 1975 and 1978 used a 3.05 m (10 ft) 

wide, unlined scallop dredge as the standard sampling gear. Alternate haul compar

ative fishing selection experiments conducted in 1980 with l i ned and unlined 

2.44 m (8 ft) sea scallop survey dredges (Serchuk and Smolowitz 1980) revealed 

significant differences in size selectivity between the lined and unlined gear; 



 

-26-

for scallops <70 IlIT1 shell height, the li ned dredge was much more efficient in cap

turing individuals than the unlined dredge while for scallops ~70 mm the obverse 

was true (Figure 19) . Equally, relative retention efficiency for the lined dredge 

progressively decreased with increases in scallop shell size between 25 and 70 mm. 

Accordingly, to standardize the 1975-1978 USA sea scallop survey results with sub

sequent survey data, individual tow catches were adjusted, by shell height si,e 

category, to reflect the size selectivity of the currently employed lined dredge. 

Also, a l inear adjustment factor was app lied to the earlier survey tow data to 

standardize the 3.05 m dredge results to 2.44 m dredge equivalents (0 .8 = 2.44/3.05). 

Overall selectivity and gear adjustment factors used in the standardization process 

are presented, by shell height interval, in Table 28 . 

Although a stratified random sampling design was used in the 1977 and 

1978 USA scallop surveys (the 1975 survey used a transect design), samplin9 

strata differed from those used since 1979. To facilitate comparisons with 

more recent survey data, standardized tow data from the 1975- 1978 surveys were 

pas t - s trati fi ed, before further ana lys is, i nto the current USA strata reg; men. 

Since 1977, Canada has cond ucted annual sea scallop research vesse l surveys 

on Georges Bank, primarily in the Northern Edge and Peak region. These surveys are 

performed with the R/V E.E. Prince using a 2.44 m (8 ft.) offshore scallop dredge 

equipped with 7.62 em ri ngs (3-inch) and a 3.81 em (1.5 inch) mesh nylon l iner 

(Jamieson and Chandler, 1980 ). Sampling areas are selected on the basis of commer

cial effort expended by the combined USA and Canadian scallop fleets within 10-minute 

squares of latitude and longitude. Sampling stations are allocated to 10-minute 

square areas i n proportion to the relative amount of commercial effort and CPUE in 

each square; withi n squares, stati ons are randomly located (Jami eson 1977 ). Sampli ng 
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intensity is facilitated by characterizing lO-minute square areas into low. medium, 

and high commercial catch per effort categories. A standard tow at each sampling 

station linearly covers 0.8 km (0 .5 n mil of ocean bottom as determined from LORAN 

nav igational bearings (Jamieson and Chandler 1980 ). 

Canadian survey data from the Northern Edge and Peak region were integrated 

with USA survey results by post-stratifying individual tow data into the USA sampl

ing strata. The Canadian survey data were fUrther adjusted to account for differences 

in the mean tow distance between USA and Canadian standard sampling tows. The mean 

tow distance per station on Georges Bank during the 1978-1981 USA surveys was 0.89 

nautical miles in 1978, and 0.87 nautical miles in each of the succeeding three 

years. Hence, Canadian survey catch data were expanded by the ratio of the mean 

USA survey tow distance to the mean Canadian survey tow distance. i.e., 1.78 in 

1978 and 1.75 for the 1979- 1981 surveys. No selectivity adjustments were performed 

to the Canad'ian survey data since the Canadian survey dredge is almost identical 

to the USA 2.44 m lined survey dredge in configuration. 

In both the USA and Canadian sea scallop surveys. similar catch processing 

procedures are empl oyed . After each tow, the catch is sorted into biological and 

trash components. The entire scallop catch is weighed and shell height frequency 

measurements by 5 mm interva l s, recorded for all individuals. On occasion. sub

sampling is necessary if extremely large quantities of scallops are obtained. 

Foll owing enumeration of total number and weight of scallops caught. biological 

samples (shells, meat weights, ovary weights, etc.) are collected for aging, matur

ity, relative fecundity . and height -weight analyses. Frequently. samples are also 

obtained for special analyses (i .e .• heavy metals, glycogen levels) . Hydrographic 

and navigational data are routinely recorded at each sampling station including 

tow distance over bottom using a Doppler speed log . 
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A summary of USA and Canadian sea scallop survey cruises on Georges Bank and 

in the Mid-Atlantic from which data have been analyzed in this report is provided 

in Table 27. Data from USA surveys prior to 1975 were previously presented in 

Serchuk et a1. (1979). 

Survey monitoring of offshore Gulf of Maine sea scallop populations has been 

conducted as part of the USA annual spring and autumn bottom trawl surveys in this 

geographical region. Although the USA standard bottom trawl gear is not as efficient 

in sampling scal lops as the sea scallop survey dredge (d ue to rollers on the trawl 

sweep), a preliminary comparison of relative abundance and size frequency data 

derived from USA trawl and dredge surveys on Georges Bank revealed similar histori cal 

trends . Accordingly, the use of bottom trawl surveys to obtain data on abundance 

and s'ize structure of Gulf of Maine scallops appeared justified. Methodology and 

design of the stratified random bottom trawl surveys are detailed in Grosslein 

(1969, 1974), Pennington and Grosslein (1978) and Clark (1979, 1981). 

Gulf of Maine bottom trawl sampling in strata 26-30 and 36-40 (Figure 20) 

during 1963-1981 resulted in the regular collection of scallops in strata 26-27 

and 37 - 40. Tows performed in strata 28- 30 and in stratum 36 yielded a total of 

only 26 scallops from all spring and autumn surveys~ Hence. these strata were 

eliminated from subsequent analyses. The remainin9 Gulf of Maine strata were 

grouped, for analytical purposes, into two depth categories: 31 -60 TIn (strata 26, 

39 and 40) and 61-100 fm (27, 37 and 38). Prefatory inspection of scallop data 

from these two depth zones revealed significant differences in population composition 

and abundance. 

Due to uncertainty concerning the consistency of recording scallop catch data 

during Gulf of Maine bo ttom trawl surveys prior to 1974 , only 1974- 1981 survey data 

were analyzed for assessment evaluations. Cruise tracks and operational summaries 

of these surveys are provided in Patanjo (1979, 1981) and Azarovitz (1981). 
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Research Survey Relative Abundance Indices 

Sea scallop research survey relative abundance indices were calculated in 

terms of standardized stratified mean catch per tow in numbers following the 

procedures of Cochran (1977: p. 91) and Pennington and Grosslein (1978). In all 

years, survey indices were tabulated for pre-recruit size scallops « 70 mm shell 

height, recruited scallops (~O mm shell height), and total scall ops (all sizes ) 

per tow. Linear total catch per tow values were also transformed to logarittms 

(tn x+l) and retransformed estimates of total relative abundance calculated 

(Bliss 1967: p. 128) to norinalize the distributional properties of the survey data 

and stabilize variances . Size-related parameters (mean shell height, mean meat 

weight per scallop sampled, and average meat count) were also derived from stratifi ed 

survey height frequency distributions in all years for each area sampled (Figures 

21-30). 

On Georges Bank, trends in survey indices during 1975-1981 differed among the 

princi.pal sea scallop regions(Table 29 ) . In the South Channel region, the total 

linear number per tow index was relatively high in 1975, declined by about 50% by 

1978, increased to a peak in 1980, and declined i.n 1981 to the lowest level in the 

recent South Channel time series. Pre-recruit indices in the South Channel were 

high in 1975 (30.2) and 1980 (51.2) impl y ing above-average recruitment; size 

frequency modes in these years indicate that the 1972 -and 1977 year classes were 

relatively successful ones (Figure 22). The 1981 pre-recruit value, however, 

suggests that recruitment of the 1978 year class into the commercial fishery during 

1982 will be relatively minor. 

Declines in the South Channel recruited scallop indices (1977-1978: 52.5 to 

33.9; 1979-1981: 56.5 to 24.0) were associated with increased landings levels . Be 

tween 1975 and 1977, annual South Channel landings increased almost fourfold (Ta ble 

5); total landings in 1977 (4,382 tons) were the hi9hest on record. Subsequent 
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annual South Channel catches have remained at historically high levels, averag i ng 

3,300 tons during 1978-1981, greater than twice t he 1957-1975 mean annual catch. 

The increased dependence of the fishery in recent years upon incoming recruitment 

(Table 19) and the concomitant rapid reductions in survey i ndices of commercial

sized scallops immediately after recruitment imply that recent South Channel 

exploitation rates have been extremely high. The exceptional 1955 year class 

sustained above average South Channel landings throughout 1959-1964; the two most 

recently successful year classes (1972 and 1977) together have sustained only 

63% more yield during the 1976-1981 five year period than the 1955 year class did 

i n a six year interval. Since commercial CPUE indices declined by about 50% 

during 1978-1980 (Table 14), the implication is that the recent annual landings 

reflect increased fishing mortality on year classes less abundant than the 1955 

cohort . 

Survey abundance indices in the Southeast Part of Georges Bank during 1975-1981 

have fluctuated in nearly the same fashion as South Channel values except no survey 

evidence exists suggesting significant recruitment of the 1972 year class in thi s 

region (Table 29; Figure 23). Total number and recruit number per tow indices 

declined between 1975.-1979, increased in 1980, and then fell to their lowest leve ls 

in 1981. Pre-recruit indices in 1979 and 1980 were higher than former values; 

Southeast Part survey size frequency distributions for these years (Figure 23 ) 

display modes at 40-50 mm and SO-90 mm indicative of good recruitment from the 1976 

and 1977 year classes. The sharp reduction in all of the 1981 indices connotes, 

however, that neither these year classes nor the 1978 year class are presently hi ghly 

abundant. Annual Southeast Part landings doubled. between 1976 and 1977 and almost 

tripled between 1977 and 1979 (Table 5). Yearly landings since 1977 have been 

higher than any since 1965. As in the South Channel, these heightened landings 

levels have been accompanied by marked declines in the abundance of scallops in the 

Southeast Part area. 
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Survey catch per tow indices for the Northern Edge and Peak area have con

sistently been higher than those from any other region on Georges Bank or in the 

Mid-Atlantic (Table 29). Nonetheless, the recent series of survey va l ues have 

exhibited the same genera1 magnitude of fluctuation as in other re9ions. Total 

numbers per tow on the Northern Edge nearly tripled between 1975 and 1978, declined 

by 46% in 1979, and doubled in 1980. In 1981, total catch per tow was slightly 

less than in 1980 (681.9 vs 727.5). All of the 1981 Northern Edge and Peak catch 

indices, however, are believed to overestimate relative abundance compared with 

former years (perhaps by as much as 50%) since only half of the 10 strata comprising 

the standard Northern Edge and Peak strata set were sampled in the 1981 Canadian 

scallop survey. Because the five strata sampled in 1981 (Strata 63-66 and 71: Figure 

18) have historically yielded the hi9hest catch per tow indices of any in the Northern 

Edge strata set, stratified abundance estimates from the 1981 sampling over- represent 

regional scallop densities relative to previous surveys in which all of the Northern 

Edge and Peak strata were normall y samp led. This can be substantiated by comparing 

the 1980 and 1981 stratified mean number per tow indices derived from the five strata 

sampled in 1981. A 54% decline in relative abundance (1492.5 vs 681.9) is evident 

between years. 

Pre-recruit indices from the Northern Edge surveys in 1978, 1980, and 

1981 suggest above average abundance of the 1975. and 1978 year c1 asses and excep

tional year class strength for the 1977 year class (Table 29). Prior to 1979, 

the 1972 year class dominated the Northern Edge and Peak sca llop resource as evinced 

by annual modal progressions in the survey size-frequency distributions during 1975-

1978 (Figure 24). The appearance of successful year classes on the Northern Edge 

and Peak is also reflected in reductions in mean shell height and meat weight, and 

increases in average meat count in the annual survey samples (Table 29). 

The shell height frequency distributions from the Northern Edge and Peak 

region clearly indicate that the survey gear tends to effectively capture pre-recruit 

sca ll ops after individuals have attained a size of 30 mm shell height, corresponding 

to scallops in their third year of life (i.e., older than age 2) (Figure 24; Table 20 ) . 
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Occasionally, as in the South Channel in 1981, age 2 scallops (20-30 mm shell 

height) have appeared in survey catches (Figure 22) . Hence, incoming recru-itment 

to the commerc ial fishery can usually be assessed from survey data at least one to 

two years beforehand. This is corroborated, for above average year classes, by 

the appearance of prominent commercial size frequency modes between 70-90 mm and 

90-110 mm one and two years after a cohort is identified in the survey frequency 

distributions by a mode between 30 and 60 mm. Equally, significant declines in 

the mean size of scallops sampled in the surveys are normally followed, a year 

later, by significant declines in the mean size of scallops in commercial samples 

(Tables 17 and 29). Both of these conditions preva iled in the 1981 Northern Edge 

and Peak commercial fishery which focused upon recruitment from the 1977 year class, 

detected as an outstand i ng cohort in the 1980 survey . 

In response to recent improvements in recruitment, landings from the Northern 

Edge and Peak region have been at record and near-record levels. Total yearly 

landings during 1977-1981 averaged nearly 11,200 tons, 77% greater than the 1957-

1976 mean, and 2,340 tons higher than the average annual landings that occurred 

during 1959-1964 when the exceptional 1955 year class sustained the fishery (Table 5) . 

The relative dearth of scallops larger than 100 nun in the 1981 survey size frequency 

distribution (Figure 24) and the concomitant increase in commercial meat counts 

during 1981 (Table 19), however, suggests that incoming recruitment, upon fishery 

entry, has been rapidly harvested. It is likely that a similar situation will 

pertain in the 1982 fishery as the 1978 year class becomes recruited. 

In the Mid -Atlantic area, survey relative abundance indices for all major . 

regions were markedly lower in 1981 than in almost all prev io us survey years (Table 

30). All regions exhibited relatively high catch per tow values i n 1975 due to 

widespread success of the 1972 year class (Figures 25 - 28: 60 mm mode) . Subsequent 
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recruitment, however, has generally been much poorer. In the New York Bight, pre

recruit ind ices were extremely low duri.ng 1977-1979 although the 1980 and 1981 

values indicate moderate recruitment from the 1977 and 1978 year .classes (Tab le 

30; Figure 26). The latter two indices, however, are still less than half of 

the 1975 pre-recruit value. In Delmarva, localized recruitment was apparent from 

the 1979 and 1980 pre-recruit catch per tow indices (30.8 and 23.4, respectively) 

implying above average year class strength for the 1976 and 1977 cohorts. These 

year classes, however. subsequently appeared of minor significance in the 1980 and 

1981 survey size frequency distributions (Figure 27). Total catch per tow in Del

marva in 1981 was the lowest in the survey time series and was 76% lower than in 1980. 

Abundance indices in Virginia-North Carolina have sequentially declined since 

1978 . Apart from modest recruitment from the 1975 year class reflected in both the 

1978 pre-recruit index and shell height frequency distribution (Figure 28), no 

5; gn; fi cant recrui tment has ensui n91'y occurred. As a resul t, recrui t and total 

abundance have progressively diminished. All of the 1981 Vi.rginia-North Carolina 

indices (pre-recruit, recruit, and total numbers per tow) were among the lowest 

obtained in the survey series. 

Overa'l, total catch per tow values for the entire Mid-Atlantic area declined 

61 % between 1975 and 1981 with the 1981 index (18.6) the lowest on record (Table 30). 

Commercial landings during 1976-1980 exceeded the total Mid-Atlantic landings taken 

during 1964-1975 (Table 7); New .York Bight landings peaked at 4,656 tons in 1979, 

while Delmarva landings peaked in 1978 (5,567 tons.) (Table 3). Since 1978, how

ever, total annual fishing yields from the Mid-Atlantic resources have successively 

declined. Between 1978 and 1981, annual landings declined 76% while survey recruit 

indices declined by 66%. Commercial Mid-Atlantic CPUE was 62% lower in 1980 than 

in 1978 (Table 14). Together these data imply that current resource abundance 



 

-34-

throughout the Mid-Atlantic region is relatively low . The absence of strong 

recruitment in any of the Mid-Atlantic scallop regions suggests that the condition 

will continue to prevail during 1982 . 

USA spring and autumn bottom trawl survey indices of scallops in the Gulf of 

Maine indicate differential scallop abundance in waters between 30-60 fin and 61-100 

fin (Table 31). In the 30-60 fin depth zone, total catch per tow indices since 1974 

have been relatively stable (the 1977 autumn value appears to be anomalous) . Survey 

size frequency distributions (Figure 29) imply that the 1974 and 1975 year classes 

were dominant in the population during 1978 and 1979, while the 1975 and 1976 cohorts 

domi nated in 1980 and 1981. The 1981 survey she ll he i ght distributio n also imply 

the existence of a 1978 year class (mode at 40 mm: see Table 20 for Gulf of Maine 

scallop size at age values) . Most of the 1980- 1981 offshore Gulf of Maine scall op 

explo itati on i s believed to have occurred in beds in the 30-60 fin depth range since 

the 1975 and 1976 year classes predominated in USA commercial samples obtained in 

these years ( Fi gure 17) . 

Survey catch per tow indices in the Gulf of Ma ine 61-100 fin region were rel 

atively low dur i ng 1974-1976 but markedly increased in 1977 (Table 31). Both spring 

and autumn size freq uency distributions in 1977 and afte rward (t hrough 1980) impl y 

that increases i n abundance were due to a successful 1974 year class (Figure 30 ). 

Total catch indices peaked in the autumn 1980 survey at 35 scallops per tow, and 

at 98 scallops per tow i n the spring 1981 survey. Although the autumn 1981 index 

declined 80% from the 1980 value (6.9 vs 34.9). this reduction probabl y reflects 

survey sampl ing variability since little , if any. commercial exploitation has 

occurred on these deep-water beds. Most scallop ve ssels fishing in the Gulf of 

Maine are not equi pped with sufficient towing ca ble to effectively harvest scal lops 

below 60 fathoms. Moreover. there is no indication of a decline in the average si ze 

of scallops in these deeper areas duri ,ng 1980 and 1981. an effect normally observed 



 

-35-

with intensified fishing activity. In fact, the mean shell height of the survey 

samples has progressively increased. in both survey series. since 1979 (Table 31). 

The 1981 spring pre - recruit index was the highest recorded (5.3) during the 

1974-1981 sampling. suggestive of recent recruitment success. Inspection of the 

1981 .size frequency distribution reveals two modes: one at 70 mm impl ying above 

average recruitment of the 1976 year class, and a broader mode between 90-110 mm 

corresponding to the 1974 and 1975 year classes (Figure 30). 

Although the long-term productivity of the 61 -1 00 fm scallop populations is 

not known, the extremely high 1980-1981 survey indices (higher than those from any 

other Northwest Atlantic area except the Northern Edge and Peak) suggest that curre nt 

scallop densities in this deepwater zone may be sufficient to support a commercial 

fishery at least in the short term. 

Survey Variability 

Precision of sea scal l op survey indi ces (total standardized stratified mean 

number per tow) for all Georges Bank and Mid-Atlantic regions was assessed from 

estimates of the standard deviation of the mean and the associated coefficient of 

variation (ratio of standard deviatio n to the mean), on both a linear and in (x+1) 

scale, calculated for each principal region in every survey year (Tables 32 and 33). 

For the linear data, coefficients of variation range from 1.2 to 61.6% with 

most values higher on Georges Bank than in the Mid-Atlantic. The highest set of 

values occurred in the South Channel (29 . 4- 61.6%), the consistently lowest in the 

New York Bight (8.7 - 19.5%). Annual values in almost all areas tended to fluctuate 

between 15 and 40%, with little apparent consistency between sample size (number 

of tows) and the resultant coefficient of variation (Table 27). No overt relation

ship between mean abundance and the coefficient of variatio n was detected, although 

in half of the regions the stratified mean and variance (standard deviation) were 
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linearly related (Southern Part, Northern Edge and Peak and Delmarva : P <0.05) . 

The mean coefficients of variation for the overall Georges Bank and Mid-Atlantic 

stratified abundance indices (1975-1981) are 14 . 9% and 13 . 7%, respectively, imply

ing that proportional changes in abundance of less than about ±30% will normally 

not be detected with high probability (i .e . , P = 0. 05). For individual regions, 

annual differences in total mean catch pe r tow less than ±30-60% would usuall y 

not be detectable given the higher level of variation associated with the separate 

areas . 

The transformed (in x+l) data exhibit much less var i abil ity than the linear 

values. Coefficients of variation range from 1.9 to 16.8% of the mean in all regions 

except for Virginia -North Carolina where, due to small sample sizes and inconsistent 

sampling of all strata within the strata set through time . the values are much higher. 

Equally, apart from Virgil n ia~North Carolina, the variances (standard deviations) 

have been stabili zed; none of the correlation coefficients between tn (x+l) mean 

catch per tow are significantly different from zero (P>0 . 05 ) . Almost all of the 

t ransfonned coe fficients of variation are 1/3 to 1/ 2 as large as their respective 

linear values res ulting in a significant improvement in relative precision using 

the i n scale. On an absolute basis, however, there is little improvement in detect 

ing proportional changes in abundance since the retransformed confidence limits are 

abo ut as large as the linear confidence bands (Tables 32 and 33) . 

Temporal trends in abundance as derived from the t n{x+l) and retransformed 

survey va l ues are similar to the corresponding time series of fluctuations i n the 

linear number per tow indices both within and among survey regions. 

Sea Scallop Shell Height-Meat Weight Relati onshi ps 

Sea scallop samples for shell height-meat weight analysis were collected from 

Georges Bank and Mid-At la ntic USA sea scallop research vessel surveys during 

1977 ~1981. Offshore Gulf of Maine specimens were obtained in 1980 from commercial 
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samples collected by the National Marine Fisheries Service, and the States of Maine 

and Massachusetts. Survey samples were randomly selected from the range of shell 

heightsat a particular station; when catch permitted, a sample consisted of 30 

add uctor muscles (meats) with corresponding top val~e shells per station. To 

insure broad geographical coverage, stations at which samples were to be collected 

were deSignated prior to the start of the survey. Gulf of Maine commercial samples 

were obtained from shell stock vessels fishing the Jeffreys Basin-Fippennies Ledge 

region , and represented random collections from the landed catch. 

Shell height was recorded to the nearest millimeter, and the excised adductor 

muscle placed in an individual plastic bag and frozen. In the laboratory, the in

dividual meat was weighed to the nearest 0. 01 g. 

Linear regression analyses were performed with height and weight data conver~ 

ted to natural logarithms with the form of the shell height-meat weight relationship 

assumed to be: f.n W = a+b f.n H. Meat weight-shell height equations were also 

computed; relationships were of the form: f. n H = a+b f.n W. Separate regression 

equations were derived for each principal scallop region sampled on Georges Bank 

and in the Mid-Atlantic, for aggregated Georges Bank and aggregated Mid-Atlantic 

samples, and for the Gulf of Maine. Regression and covariance analyses were con

ducted using procedures in Snedecor and Cochran (1967) and Neter and Wasserman 

(1974). 

Statistical summaries of shell height and meat weight data are presented, 

by major area and sampling year, in Table 34 . A total of 13,754 scallops were 

obtained from five survey cruises (3,036 from Georges Bank; 8 , 992 from the Mid

Atlantic) and eight commercial samples (1,726 from the Gulf of Maine). Survey 

samples were collected from 515 different sampling stations (136 stations on 

Georges Bank and 379 stations in the Mid-Atlantic); the lO-minute squares of 
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latitude and longitude in which survey samples were acquired are depicted in 

Figure 31. Survey sampli ng coverage extended from Virginia-North Carolina to the 

Southeast Part of Georges Bank in depths from 29-106 m (16-58 fm) , 

She l l heights ranged from 23 to 169 mm , with average sizes , modal heights, 

and minimum and maximum values almost identical between the Georges Bank and Mid

Atlantic samples (Table 34; Figures 32 and 33). The mean height of Gulf of Maine 

scallops was slightly less than in the other regions and the height frequency dis

tribution, spannin,g 36-123 mm, was nearly unimodal unlike the other distributions 

(Figure 34) . The virtual absence of scallops less than 70 mm from the Gulf of Maine 

samples is a reflecti on of commercial dredge selectivity and culling practices. 

Meat weights ranged from 0.08 to 117 . 73 g with the largest individual meats 

taken from the M·id-Atlantic. Average overall meat weight was similar on Georges 

Bank and in the Mid -Atlantic but was about 56% le ss in the Gulf of Maine (20 . 0 vs 

8.8 ) . The largest meat from the Gulf of Maine (24.4 g) was only 4.4 g greater t han 

the average meat size in the Georges Bank and Mid·- Atlantic samples . 

Regression parameters and related statistics for the shel l height-meat weight 

and meat weight - shel l hei ght relations are summarized , by area and year , in Tabl es 

35 and 36, respectively. Covariance analyses betwee n regreSSion equations paired 

both within and among areas were- all statistica11y significant (P<O .OS ) . However, 

differences in predicted values among equations within areas were re lative ly minor 

and not considered meaningful (i .e . , lacking external validity: Campbell and 

Stanley 1963 ) . Accordi ngl y , single equations were calculated for Geo rges Ba nk and 

the Mid -Atlant i c areas pooling data from all years (Tables 35 and 36). Pairwise 

comparison of the three areal regressions (Georges Bank, Mid-Atlantic, and offshore 

Gulf of Maine) indicated that each was statistical l y different (p <0 . 05) from one 

another, although no difference was detected between the slopes of the Georges Bank 

and Mid - Atlantic shell height-meat weight equatio ns (p >0 . 10) (Figure 35). 
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Calculated meat weights at various shell heights , using individual area 

shell height-meat weight regressi ons, reveal little differences between Georges 

Bank and the Mid-Atlantic; most values differ by less than 10% ~ercent (Table 37 ) . 

Similarly, offshore and inshore Gulf of Maine equations [the latter reported by 

Haynes (1966) and based upon Penobscot Bay samples] predict almost identical 

weight at height values over the 40-120 mm sample shell height range used in fitting 

the regressions. This correspondence implies that inshore and offshore Gulf of 

Maine scallops exhibit comparable dlometric growth patterns. Gulf of Maine scallops, 

however, contain less meat per unit shell height than either Georges Bank or Mid

Atlantic scallops. 

For a given meat weight (or meat count), predicted shell heights of scallops 

among geographical areas differ only slightly (Table 38) . Between 20 and 60 meat 

count (7.56-22.68 g meat weight), the most extreme differences between calculated 

mean shell heights for scallops in any of the USA Northwest Atlantic regions are 

less than 13 percent. As meat weight increases, these percentage differences 

progressively decline. 

Analyses of seasonal differences in shell height-meat weight regressions 

could not be performed with the present data since almost all of the survey samples 

we re collected during summer cruises. Seasonal differences, however, have been 

reported in height -weight relatio ns of Georges Bank scallops collected during 

October, November -March, and April-September (Haynes 1966) and related to gonadal 

maturation state . Accordingly, the relations.hips derived in the present study for 

use in basic fisheries analyses (meat count estimation and yield per recruit) may 

not have similar precision when applied for different purposes. 



 

Relative Fecundity Relationships 

Rel ative fecundity (weight of ovary to shell height; weight of ovary to meat 

weight: Bagenal 1973, 1978) for sea scallops from Georges Bank and the Mid-Atlantic 

was evaluated from ovary weight, meat weight, and shell height measurements obtained 

during the 1981 USA sea scallop research vessel survey conducted during 9- 19 June 

(Mid-Atlantic ) and 23-2 July (Georges Bank) . Ovaries were excised from 1,770 

individuals (647 from Georges Bank; 1,123 from the Mid-Atlantic) collected from 

225 survey sampling stations (7 1 stations .on Georges Bank; 154 stations in the Mid 

Atlantic). Ten-minute square areas in which ovary samples were obtained are presented 

in Figure 36. Sampling was restricted to female scallops, 45 mm shell height and 

larger, exhibiting vis.ibly distinguishable roe (i .e., reddish-colored gonad ). 

Gonad samples were randomly se lected from individuals represent at ive of the height 

distribution at each station. After exci sion, the crystalline style was removed 

and the ovary placed in an individual plastic bag containing the sample number and 

shell height, and frozen. In the laboratory, the ovary (and corresponding adductor 

muscle sample) was weighed to the nearest 0.01 g. 

Li'near regressions of the form, i n 0 = a+b 9.n Hand 9.n 0 = a+b in W, were 

fitted to the individual ovary weight , shell height, and meat weight data for each 

principal sca l lop region sampled (i .e., South Channel, New York Bight, etc. ) . 

Pooled regressions were also calculated for both the Georges Bank and Mid- Atlantic 

regions. 

Data used in the relati ve fecundity analyses are summarized, by region, in 

Table 39. Average ovary weights were higher on Georges Bank than in Mid- Atlantic 

regions, although the mean shell heights and meat weights of samples in all areas 

were similar. The range in ovary weights was wider on Georges Bank (0.1 3-68 . 63g) 

than in the Mid-Atlantic (0 . 08-5 2.94 g); coefficients of variation, however, were 
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of approximately the same magnitude. No consistent clinal tre nd in average ovary 

weight was observed among individual areas. 

Regression statistics for the she11 height-av,ary weight and meat weight-ovary 

weight equations are presented in Tables 40 and 41, respectively. Correlation 

coefficients were relative ly high and sign ificant ly greater than zero (P<O.Ol) 

except the Virginia-North Carolina values which were derived from only eight 

individuals. Analyses of covariance revealed no significant differences between 

any of the Mid-Atlantic regressions (P>O .OS ) . South Channel and Southeast Part 

regressions were significantly different from each other and from any of the Mid

Atlantic regression lines (P<D .05 ). Pooled Georges Bank and Mid-Atlantic shell 

height-ovary weight equations (Table 40) differed in elevation (intercept values) 

but not in slope (Figure 37). The pooled meat weight-ovary weight relationships 

for these two areas, however, differed both in elevation and slope (p <0.05) 

(Figure 3B). 

Comparison of calculated mean ovary weights~ among areas, over the shell 

height range used in the ovary weight-shell height analyses indicates that South 

Channel and Southeast Part scallops tend to have la rger ovaries at a given shell 

size than scallops from the more southerly areas (Table 42). Assuming that the 

number of fully developed ova per gram of gonad ;s relatively constant , these 

data imply that Georges Bank scallops are more fecund per unit of shell height 

than those in the Mid-Atlantic. Dver the 50-170 mm height range, calcu lated Georges 

Ba nk ovary weights are about 60% higher than Mid-Atlantic values, although much 

of this percentage difference results from the high relative fecundity of So uth 

Channel scallops. 
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At the size at which sea scallops become recruited to the commercial fishery 

(70 mm shell height), ovary weight is rather small ranging between 1-2 g in all 

areas. By the time scallops have attained 90 mm (approximately a year later: see 

Table 20), however, the ovary has doubled in size resulting in a significant increase 

in reproductive potential. In terms of meat size, ovary weight increases ro ughly 

50% for both Georges Bank and Mid-Atlantic scallops during the half-year period of 

growth required for individuals to go from 60 to 40 meat count; between 40 and 30 

count, ovary wei.ght further increases by 35-40% (Table 43). Hence, substantial 

gains in potential egg deposition may be attained by increasing the size at which 

scallops are initially harv~sted in the commercial fishery. This will enhance 

reproductive potential by both elevating the number and fecundity of the spawning 

population, and increasing the number of eggs per recruit (Garrod and Knights 1979) . 

Yield Per Recruit 

Yield per recruit analyses were performed for the Georges Bank, Mid-Atlantic. 

and offshore Gulf of Maine populations using the allometric model of Paulik and 

Gales (1964) since the slopes of the shell height-meat weight regressions for these 

areas (Table 35) were significantly greater than 3.0 (P<O.OOl). Calculations were 

conducted using the von Bertalanffy growth parameters presented in Table 20 with 

age at recruitment (tp: age at first vulnerability to fishing gear) = 2.0 years 

and maxim"" age attained (t A) = 20 years. NaturaLmortality (M) was assumed to be 

0.1 (Merrill and Pas gay 1964). All analyses were accomplished by varying fishing 

mortality (F) between 0.01 and 1.50 and age at first capture (t
e

) between 2.0 and 

11.0 years (Tables 44-46). Transverse isopleths were also calculated for ages at 

first capture corresponding to 25, 30, 40, and 60 meat count scallops (Table 47; 

Figure 39). 



 

-43-

Maximum yield per recruit occurs at ages 8.0, 8.5, and 10.5 for the Georges 

Bank, Mid-~tlantic, and Gulf of Maine populations, respectively, at F levels near 

1.5 (Tables 44-46). Only slight gains «9%), however, are achieved by delaying 

the mean age at first capture beyond age 6 for Georges Bank and Mid-Atlantic 

scallops and age 7.5 for Gulf of Maine scallops. Moreover, at these latter ages, 

maximum yield per recruit is obtained at relatively moderate fishing mortality 

rates (Fmax = 0.4-0.5). Under these conditions, similar absolute yield per recruit 

values would be realized in all three areas. 

Historically, the age at first capture in all USA sea scallop fishing regions 

has averaged about 4 years. For this average age at entry, maximum yield per recruit 

in all three major geographical areas occurs when F = 0.3. In recent years (parti

cularly 1980 and 1981 on Georges Bank and in the Gulf of Maine), however, cull size 

has declined to between 3 and 4 years as a result of increased fishery dependence on 

incoming recruitment. Although Fmax values at tc = 3.0 to 3.5 are approximately the 

same as for tc = 4.0 years, yield per recruit values are 6-12% less (when F = 0.2-0.3). 

However, recent fi s hi n9 marta 1 i ty 1 eve 1 5 have been we 11 in excess of F max as evi nced 

by sharp reductions in both commercial CPUE and research survey indices. For F 

levels between 0.7 and 1.0, differences in yield per recruit between age 3 and 4 

scallops range from 44-77% of the age 3 values. At these fishing mortality rates, 

s ignificant potential yie ld is forfeited by harvesting smaller-sized scallops. 

This is illustrated in the transverse isopleths relating yield per recruit at four 

different meat counts to fishing mortality rate (Figure 39). In all areas, the 

highest values occur at relatively low F levels (Fmax = 0.20-0.33: Table 47) and 

yield per recruit increases as meat decreases over 'the entire range of fishing 

mortality (> F = 0.1). 
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Marginal gains in yield per recruit at F levels above FO.1 (Gull and 1977: 

p. 10 ) are relatively minor; greater than 92% of maximum yiel d per recruit is 

achieved at FO.1 in any of the areas for any of the four meat counts (Figure 39). 

Moreover, fishing at Fo . l provides a higher yield per recruit than is attained 

fo r most F values above 0 . 5. Accordingly, substantial reductions in current fishing 

mortality rates could ensue and be accompanied by increases rather than l osses in 

yield per recruit without any change in meat count. The greatest gains, however, 

would be effectuated by concurrent reductions in both fishing mortal ity and 

meat count (Table 47) . 

Assessment Implications and Projected Outlook 

The Northwest Atlantic sea scallop fishery is currently in a transitional 

state . Total annual USA and Canadian l andings from Georges Bank. the Mid -Atlantic, 

and the Gulf of. Maine during 1976- 1981 were the highest on record; total landings, 

however , declined 33% between 1978 and 1980 . Landi ngs in 1981 were slightly higher 

tha n in 1980 (l9,475 vs 17,805 tons) due to increased effort in the Georges Bank 

fishery where landings rose by nearly 50%. Mid-Atlantic and Gulf of Maine landings 

declined by 59% and 33%, respectively, between 1980 a nd 1981, with Mid-Atlantic 

landings being the l owest in seven years. 

During 1976-1980 , annual nominal effort in each of the principal sea scallop 

fisheries sequent ially i ncreased, with the 1980 values in all areas the highest 
• 

ever recorded. In iti ally, effort increases were in response to significantly 

improved resource abundance on Georges Bank and in the Mid-Atlantic res ul ting from 

outstanding recru itment of the 1972 year class. In the Gulf of Maine, newly 

discovered offshore beds prompted increases in exploitation. Apart from the 

Northern Edge and Peak region of Georges Bank, subsequent scallop recruitment has 
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been much poorer and more localized. Resultingly, commercial catch per unit 

effort values have sharply declined; between 1978 and 1980, Georges Bank and Mid

Atlantic commercial CPUE indices decreased by about 50%. Equally pronounced reduc

tions have been evident in research survey relative abundance indices. The 1981 

research survey recruit (commercial size ) catch per tow values in all areas except 

the Northern Edge and 61-100 fm depth zone in the Gulf of Maine were either the 

lowest or among the lowest ever obtained. Fishing effort, however, has remained 

high, stimulated in part, by a 2.4-fold increase in ex-vessel prices between 1977 

and 1980. 

In 1981 , USA Georges Bank landings increased to their highest leve l in 18 

years as a consequence of intense fishing activity on the Northern Edge and Peak 

sustained almost exclusively by recruitment from the 1977 year class. Approximately 

62% of the USA Georges Bank catch was derived from the Northern Edge region, the 

highest proportion since 1962. For the first time since 1971, Georges Ban k landings 

comprised more than half of the total USA sea scallop harvest. Although Canadian 

Georges Bank land ings increased from 1980 to 1981 (again resulting from Northern 

Edge and Peak catches), the USA fishery accounted for greater than 50% of the total 

Georges Bank landings in 1981, only the second time (the first was in 1980) since 

1964 that this has occurred. Average meat counts in both the USA and Canadian 1981 

Georges Bank landings were well above historical levels, with the mean size of 
., 
scallops in the USA landings the smallest in the 1965-1980 period. This reduction 

in cull size was precipitated by dependence on incoming' recruitment from the 1977 

year class, by a relative scarcity of larger-sized scallops on the Northern Edge 

(due presumably to heavy fishing mortality), and by the absence (USA) and liberal

ization (Canada) of meat size regul ations. The available evidence suggests that, 

in spite of exceptional recruitment, fishing mortality on Georges Bank in 1981 was 

extremely hi gh. 
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appearance of many Mid ~ Atlantic based vessels on Georges Bank in 1981 

1$ the reduction in almost all Mid -Atlantic research survey indices imply 

;SQurce abundance in the southern regions has continued to subside. There 

,0 indication in either the surveyor commercial size frequency distributions 

dny significant recruitment of the magnitude that sustained the Mid-Atlantic 

, shery during 1976- 1980. The large reduction in Mi d- Atlantic landings during 

1981 is the most apparent manifestation of the diminished population levels. 

As in 1980, the Gulf of Maine scallop fishery was dominated by offshore land 

ings in 1981, a relatively recent phenomenon since traditionally territorial water 

landings have accounted for almost all of the Gulf of Maine commercial scallop 

catch. However, landings in 1981 were primarily derived from beds much further 

north then the ones exploited during 1980. This shift in the areal distribution 

of the 1981 landings suggests that fishing mortality in 1980 rapidly reduced 

standing stock biomass in the areas fished. Since the recent l andings have been 

supported by single year classes, it is likely that current catch levels cannot 

be maintained unless additional high density beds are located. In this regard, 

relative abundance indices from USA spring and autumn bottom trawl surveys in the 

Gulf of Maine indicate that such beds exist in depths between 61-100 fm. The 

long-term productivity of these beds is not known although they are believed to be 

virtually unexploited at present. These deeper water populations should be 

access; ble to Class 3 and 4 vessel s whi:ch accounted for the majorfty of the Gul f 

of Maine landings d~ring 1980 and 1981. Gear modifications will need to be made, 

however, in order to fish at these greater depths. 

The current status and 1982 recruitment prospects for the New England and 

Mid -Atlantic sea scallop resources are summarized in Table 48. Apart from the 

Northern Edge and Peak and deepwater Gulf of Maine regio~s. incoming recruitment 
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in the inmediate future will be poor or relatively low. Recruitment of the 1978 

year class to the Northern Edge fishery in 1981 will be significant although this 

cohort appears to be less than half the size of the exceptional 1977 year class. 

Since the relati ve abundance of the 1978 year class on the Northern Edge and Peak 

is substantially higher than total relative abundance values in all other regions, 

it is likely that both the USA and Canadian fleets wi ll continue (as in 1981) to 

concentrate their scallop efforts in this area of Georges Bank. In the absence 

of effecti ve constrai nts on si ze at capture of scallops, meat counts in the 1982 

fishery could be as high as those observed in 1981. Emergency implementation of 

the USA Fishery Management Plan for sea scallops in May 1982, however, is directed 

toward obviating this condition. Should landing levels remain at the 1981 level, 

fur ther increases in f i shing mortality are anti ci pated si nce the 1978 year class 

is no more than half as large as the 1977 year class which sustained the fishery 

in 1981. This situation will additionally be exacerbated if displacement of 

effort from other scallop regions to the Northern Edge continues to ensue. Lack 

of compliance in 1982 with the recently implemented measures of the USA Sea Scallop 

Management Plan may result in further losses i n yield per recruit and resource 

reproductive potential, increasing the risks attendant with growth overfishing and 

elevating the likelihood of recruitment overfishing . 

Depressed resource abundance levels i n the Mi d-Atlantic coupled with a lack 

of significant incoming recruitment suggest that recent landings levels (1976-1980) 

cannot be maintained in the near term. While there is a possibility of signifi cant 

improvement in population biomass in the New York Bight region in 1983 should the 

initial indications of a better than average 1979 year class be realized, present 

abundant levels will continue to decline throughout the Mid-Atlantic unless effort 

;s curtailed. 
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The prognosis for the offshore Gulf of Maine fishery is equivoca1. Sustained 

high yields from the offshore beds fished during 1980- 81 appear improbable. Ex

ploitation on these populati ons has been accompanied by high fishing mortality rates, 

rapidly effecting abundance declines. A possibility exists, however, for a deep

water fishery in 61-100 fm where accumulated biomass appears relatively high. 

The potential long-term yield from these beds, however , is unknown. 
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lp'l"OYisiaa.&l 

~ llllci1np on.1.y • tro .. Baird (1956) . 

• fOUl USA laDliinp !o~ 1~1 :aka fraa ~c: aDd. Sno_ ( 1953). 
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Table 2. Historical trends in USA and Canadian sea scallop landings (metric tons , 
meats) from Georges Bank (NAFO Subdivision SZe), 1944_1981 . 

\ of 'for 
Year USA Total Canada Total Total 

1944 1,814 100 0 1,814 
1945 1,769 100 - 0 1 ,169 
1946 4,036 100 0 4,036 
1947 4,853 100 0 4 , 853 
1948 4.,580 100 0 4,580 
1949 5.,306 100 0 5,306 
1950 3,442 100 0 5,442 
1951 5,714 98 91 2 5,805 
1952 5,488 98 91 2 5,579 
1953 7,392 98 136 2 7,528 
1954 7,029 99 . 91 1 7,120 
1955 8,299 98 136 2 8,435 
1956 7,937 96 317 4 8,254 
1957 7,846 91 771 9 8,61 7 
1958 6,531 85 1,470 IS 8,001 
1959 8,481 76 2,721 24 1l,202 
1960 9-,932 75 3,390 25 13,322 
1961 10,660 70 4,549 30 15,209 
1962 9 ,690 63 5,694 37 15 , 384 
1963 7,910 57 s,an 43 13,187 
1964 6,241 51 5,901 49 12,142 
1965 1,483 25 4,4U 75 5,901 
1966 884 IS 4·, 861 85 5,745 
1961 1,221 20 5,001 80 6,222 
1968 1,025 18 4,.805 82 5,.830 

-l-9@- -1,,),25, 24' 4,302 *' -5-,6ff 
1970 1,415 26 4,082 74 5,497 
191< 1,329 25 3,894 75 5,223 
1972 821 1.7 4,146 83 4,967 
1973 1,080 20 4,208 80 5,288 
1974 925 13 6,115 87 7,040 
1975 857 10 7,387 90 8,244 
1976 1,761 IS 9,726 85· 11 ,487 
1977 4,805 21 13:,044 73 17,849 
1918 5,569 31 12,189 69 11,758 
1919 6,57l 42 9,208 58 15,781 
1980 _ 5,620 52 5,239 48 10,859 
1981~ 8,200 51 8,000 49 16,200 

1 
Source of Data: 1944-1951, Caddy (197S); 1958-1978, ICNAP Statistical Bulletins; 

1979', NAFO SCS Doc. 80/IX/ 21; 1980, NAFO SCS Doc . 81 / VI / 15. 
2 

Landings during 1944-1963 represent: landings from NAPO Division SZ. (Subdivisions SZe 
and 52w) . 

.3 Estimated .yearly totals projected from January-Sept;ember landings. 



 

Table 3. USA cCHIlACrc1a1 soa sc(tl1op landings (lIetrlc tons, _eOats) fro. tho Northwest Atlantic (NAFO 
Subarea 5 and StatistIcal Area 6). by HAfO Statistical Region, 1961-1981. 1 •2 

Year 

1961 
1962 
1~63· 
1964 
1965 
19(,6 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
19804 

19815 

HAfO Stathti cal Reglon 

5Y SZ~ 5ZW 5Z 5HK
3 Total 

5 

120 10.660 10,780 
103 9,690 3 9,796 
127 7,910 8,037 
192 6,241 55 6,296 6,488 
115 1,483 27 1,510 1,625 
93 884 8 892 985 
80 1,221 8 1,229 1.309 

113 1,025 24 1,049 1,162 
123 1,325 19 · 1,344 1,467 
132 I.H56 1,421 1,553 
362 1,329 7 1,336 1,698 
525 821 2 623 1,348 
460 1,080 3 1,083 1,543 
223 925 5 930 1,153 
746 657 50 907 1,653 
366 I. 761 9 I. 770 2 ,136 
258 4,805 11 4,816 l~S 5,199 
243 5,569 29 5,598 5,841 
434 6,573 93 6,666 7,100 

1 ,637 5,620 219 5,639 7,476 
1,100 6,200 75 8,275 9,375 

M 

1,951 
553 
431 
274 
265 
143 
869 

1,641 
4 , H4 
3, 537 
2,603 
4,656 
3,198 

1See figure 1 for geographical location of NAFO Statistical Regions. 

6B 

486 
307 

42 

6e 

388 6 
95 Ii 

628 7J 
899 n8 

1, 725 357 
2 , 233 135 
5,567 472 
2 , 268 232 
1,836 " S6 

6NK3 

1, 874 
1,045 

587 
62 1 
648 
609 

Total 
6 

Grand 
Total 

1,676 12,456 
1 , 378 11 , 174 
1,001 9,033 
1 , 216 7,704 
7,4809,105 
6,252 7,237 
3,337 4,646 
4 , 31l 5 . 473 
1,895 3,362 
1,060 2 , 613 

895 2,593 
1 , 307 2,655 

858 2,401 
1,568 2,721 
2 , 768 4.421 
6,576 8,712 
5 , 905 11 ,104 
8,642 14,483 
7, 156 14,256 
5,090 12 , 566 
2,100 11.475 

2Source of Uata: 1961-1975, Fishery Statistics of the United States; 1963-1978, IQMF Statisti cal Bulletins ; 
1979, HAPO SCS Doc. 80/1~/27; 1980, NAPO SCS Doc. 81/VI/15, and N~trS Detailed Welghout I'lles. 

3 
NK : Specific area of "nding5 not known. 

4provlslollal. 
5 
Estillated yearly totals projected froll Jauuary-Sente..tJer landinls. 

, 
~ 
~ , 
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fabi.e 4 . USA. uei w.a1&1l laMilllS (ae, •• a). effo", (day, lhileQJ . 144 eatcil. pu o.mJ.c ot etlan ( O'tI! ) ,0< 
l aded. of .au pel: day tisllild.] troa tiw c.oflaS Bank .. I. sca.Uop n,netY. 114a.1980 . 

~_II~ 

!.II:!;dinls ~ftl .aul etfon ,Oaz, nsned l 1hIa4!taUdl ,PI" ~.t/d.al: lhilad! 

Y.u USA """'" !01;U U,.l ""..., fotall USA "" ... 
lOU '41' LOU "" "" .U~ ,11<5 ".- 116~ %391 %391 . " . 10 .. .. ,. .. ,. ..,. 4934 . US 
l'i41 .". . ... .. " .". .n' 
194, .... "60 16tl 16U .601 
1949 .... .. .. .". uzs •• .0 
1950 i""2 .u, " .. 134. • 741 
1951 H14 " .... 761;6 m- n .. • Tell · ". ISI.iZ 5488 " iS79 no, '12s'" 1Si'I:I .70' .111 
19$3; 1392 '" 7$%5' lOOn us .. laz16 .m .'" 10" 10%9 " rn, SlS43 Ill" ... , .'" · '" liSi "" 

,,. "". 11619 ,,.. USCSI .114 . 716 
1956 195' m "'. 121~ .,.. 1%T36 .... .641 
1957 " .. m "'T 10500 1191 11691 .741 .... 
1958 6531 "70 '00' • m . 1$SlS' 10313 .'" . SlZO 
LiiSl ... , "" U1:0% "* l09S lO6S" ... , 1. :511 
'060 itl': m. "", S019 "" , .... l . ll! 1.JOJ 

'''' "." .". 15209- .. " 3147 UIUS 1.Ug 1;-4<14· 
10 .. .... ~69. , ..... ISl59 '.A: IJ60Jl 1.08% 1.Z21 
1M3 1910 i811 U187 m.· ... , 1J6ll 1.015 .'" ,,,, 6241 i~l U142 666' 6n3 tJJ85 .917 .378 
196:i 1433 "u , .. , 109S 5749, "". .70' · 76iJ. , ... .S< .... , i14S 1056- :is:4 " .. .SlT .... 
1967 1:11 5001 622: 1870 673$ .... ,631 . 717 , ... 1025 '30' m, "" .. n 881& .S$l ,689 , .. , 13:5 " .. 5627 ZTtS .. " " .. . 4118 ,644 
1970 141i .. " 3497 "" 7615 lOli! .SSl .S.l6 
1~71 tJI9 3894 n:U "" 1688 IOlll ., .. . 518 
t9n 311 ,,,. , .. , , ... .20< 10068 . 455 .50I 
1913 1080 oLZ08 SZIl' un SO" 99h ,317 .521 
1914 '" ,US " .. 'AOL "" 9589" ,639 · 741 
19n: ." "., .". 1110. .,,' .,,' .77'Z . 818 
,." 1161 9ns· 11411 1166 "" .... .'" 1.528 
1911 "SOS· " ... ,T ... "" 36" 1lU, , .... 1..317 
1915' 5369- tZU9 "'" " .. SS:ic. toWn .950 1.ollS ,>1, 6111 .... ISm 9245 .. " ,,- .111 1.044 

lisa 36:0 5239 10asg. 11265 6858 18101 .... .166 

l ISSA. d'fon: !or 1944-19601. takft r:- CIG4y ( 191'51; USA _ffint fen- 1965~t9ao· <:IerlWd. &q:. ~ ~a.i.l" W_irilouT:. FU_. 
by" ~QU.adJl" &IIII.U6.1. __ c.a.~ rs1:_ ... :pQ!i IJy Ui. ~~nacap of tJS.\ G..,tPS ~ l uci1np ad:OtIZI1:" ~r wi.tl1itt 
_. of ur- ..... u • .1. e.l. • .I .. (3.30 GU; Sl-LSO Gil:!' ; 1$1·$00 GItf) Ur relauoD. to vuni el an. CPO!', cd. d.ivi4i.nr eh. 
<:Ierived. ~ _ e&"1:Q nc. i,nUl en. o:oaJ.. USA G.o1:"PS" SazI1I. , •• Jc:allap mD.IUIJ. l ud.1.ll.p. 

4c.m&41_ .t!on. ton 1944-19.14 taIleD. rr- ca.dctr (li1!]; '-ad; "" oHo-n: for 191!.1980 d.eriVM. iroa $lEon <.!.au provtded. 
to :iMfS try C,ucH 'n sd.n.wts~ 

1~1: JQD.Qariized. lor d11t.l"'ftlCH. I.D ~IL pO"'C" ~"tIfO'fto USA and.. ean..ti&D.' I •• ,c:aUap n_a. 

'"!l:"t1a&ced. tro. USA <:uell Pft' 1lD.iC" of .ffoft. 
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'fable 7. Geogral,hl cnl distribution of USA cOlIIIICrcial sea scallop landings (.e tcic tons , meats) froa the Northwe s t 
An antic (HAIIO Subare_ 5 and Stiltistica1 Area 6) . 

USA Landin,s (lit, Jlleats) ('ercent of USA Annua l tandings 

GUlf Gulf 
Georges Mid of 

Other l 
Georges ~Ild of I 'tcar pall~ Atlantic Maine Tutul Bank AU nlltic Ma i no Othcr T"tnl 

1961 10,660 1,676 120 0 12 ,456 85.6 1l.5 1. 0 100. I 
1962 9,690 1, 318 103 3 11,174 86 . 7 12 . 3 11 . 9 <0 . t 100.0 
1!)63 7,910 1,001 127 a 9,038 87 . 5 11.1 1.4 100.0 
1964 6,241 1.216 192 55 7 , 704 81.0 15.8 2. 5 0 . 7 100. 0 
1965 1,483 7,480 115 27 9,105 16. 3 82 . 2 1.3 0 . 3 1011 . I 
1966 884 6,252 91 8 7 , 237 /2.2 86 .4 1. 3 0 . 1 100.0 
1967 1,22J 1,337 80 8 4,646 26.3 71.8 1. 7 0 . 2 100. 0 
1968 J,025 4,311 113 24 5 , 414 18.7 78.8 2. 1 0.4 100.0 
1969 1,325 1,896 123 19 3 , 362 39 . 4 56 . ... 3. 7 o . ~ 100. I 
1970 I ,415 • ,060 112 6 2,613 54.2 40.6 5 .1 0 . 2 100 .1 
1971 1,329 895 362 7 2 , 593 51.3 34.5 14 . 0 0 . 3 100.1 , 

'" 1972 821 1,307 525 2 2,655 30 . 9 49 . 2 19 . 8 0 . 1 IOU, 0 '" , 
1973 1,080 857 460 4 2 ,401 45 . 0 35.7 19 . 2 0 . 2 100.1 
1974 925 1 , 569 221 5 2,722 34.0 57.6 8. 2 0 . 2 100 . 0 
1975 857 2,169 746 50 4,422 19 . 4 62 . 6 16 . 9 1. 1 100.0 
1976 1,161 6 , 516 366 9 8,7J2 20.2 75.5 4. 2 0. 1 100.0 
1977 4,805 5,904 258 116 11 , 102 43.3 53.2 2. 3 1. 2 100 . 0 
1978 5,569 8,641 ' 243 29 14 , 482 38 . 5 59 . 7 1.7 0.2 100. 1 
1979 6,573 1 , ,56 434 93 14,256 46.1 50 . 2 3. 0 0. 7 100.0 
1980 5,620 5,090 1,637 219 12 , 566 44.7 40 . 5 1l. 0 1. 7 99 . 9 
1981 2 8 , 200 2, 100 1,100 0 11 ,400 71.9 18 . 4 9 . 6 99.9 

I 
Includes 5Zw (Southern New I;ngland) and SNK (Area 5, s!,cc1fic subaren unknown) I3ndi ngs 

2 
i3 stiulated 
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Table 8. USA COmDeTCial 'e& scallop landini' 
(NAFO Division sY). 1899-19811. 

(metric tons. meus ) from the Culf of Maine 

'oar Inshore Offsh.oTe' Total 'tear Inshore Offshore 
, 

Total 

1899 ,. ,. 1950 '" • '" 1900 " 7. 19S1 171 136 '07 
1901 ., 

" 1952 142 ". ." 
1902 57 57 1953 HO 66O 770 
1903 " " 19$4 6S 2$6 · m 
1904 64 64 1955 gg 4O. 50S 
1905 '" '" 19$6 148 '" 440 
1906 m 2SS 1957 Hl m m 
1907 ,,. 

"0 1958 " 130 m · 
1.908 m m 1959 " 405 514 
1909 ." '" 1960 " 817 85O 
1910 919 '19 1961 " 57 120 
1911 ." ." 1962 70 " 10' 
1912 '" .42 1963 '0 47 127 
l!J13 ." '" "" 100 .. 192 
1914 "0 386, 1965 '!(/A NIA as 
1916 266· 266 1966 NI A N/A " 1919 " " 1967 NIA N/A '0 
1924 134 134 1968. NIA NIA a' 
1928 14. 148 1969 "fA N/A 123 
1929 '" '" 1970 NIA "ii/A 13' 
1930 198 I9S" 1971 23' 128 '" 19st "0 '" 1972 '36 " S2S 
19lZ '" ". 1913 "8 92 '.0 
1933 487 4S7 1974 198 2S m 
1935 m m 1975 728 ,. ". 
19-38 36O 36O 1976 '" " ". 1939 179 179 1911 20' 52 ". 1940 '07 '07 1918 "8 15 243 
1941 144 144 1979 "" 135 434 
194' so so 1980. '92 1145 1631 
,'n '0' '0' 1981,) ':It A NfA 1100 
1-944 46 46 
1945 48 .& ,_ 62 62 
1947 21. 23. 

"" '00 '0' , ... 23'l m 

lLandings f:.oo~ 1899-1955 taken' from Saird ( 1956); inshore- land.inis frail" 1950-1964 taken fT'01l. 
Dow.- (1969, 1977); total landings milt-1956-1960 were- taken from Lyles ( 1969) and represent 
landinp in th .. 5tat& of Maine but 001: necessarily landings fro. th& Gulf of Main~; toul 
landinp 1961-1980 taken floc. 101M and. NAPO Statistical Sulletins; inshore l andinis 1971-
1980 taken fros NMFS We1;hout O&ta; 1981 total landin,s ~ projections based on January-
Septellber 1931 landinp-. " ~ 

Zoffshorlr" landings 1950-1970 include all landings: outside_ of s-t~te- territorial .... aters and uy 
include ofishol",,""Gsorges Bank. landings. 

!Estimaud yearly to'1:a1 f'roat._ January-September landings. 

~/A .. Disttibu'1:ion of landings: be'tlteen insho1"lt and. offshore- areas not availablo:t. 
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Tab!. •• US.A co_ru&l s.a. scallop landinis (me1:rtc ccms . Hal: weiit!1:) '<om the Gill! of Maine, by USA sut:1stical ana, 1964~1981 . 

.. = 
USA Stati$tlcal Area 

rear m m S1l St4 StS Tot.af 
h:X:; __ 

1964 " .0 S '0' 13 19Z 
1!;63 11 l' , '1 115 ,,,. U 19 , ,S 
, .. 1 I6 .. 4 '0 ,,,. Zl 11 , ,4 llS , ... U S. 54 12.3 
19" , 14 SO 132' 
1911. zz 154 18. 36' 
1912 1%1 ". " 56 .525 
19n ,. Z32 lS os 460 
1914 .. "9 , Z1 ZZJ 
191$- ,. 625 ' 0 Zl - 146 
191' 46 Zl4 5 ., 366 
1911 5. 1:!1 S 78 zs. 
1918 49' 11Z ; 19 ' 43 
1919 .Z , .. .0 lZ JO 434 

198°1 ISS 40' 5"1 1$ 453 1631 
1981 m SSi 10. Z' " '" 
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Table 11. Calladian commercial sea scallop landings (metric tOilS, fIIe3ts) , effort (days fished). and catch 
per uni~ . of ~ffort (CPI..IE: landings of scallops per day fished) frOIl Georges Bank (NAFO Area 
SZe) I by vess~. tonage class and year, 1965-1979. 1 , 2 

Vessel TOllnage-Class 

Class 2 Cl ass 3 CJass 4 Cl ass 5 
Year Landings Ellort CPIlE Landings Effort CPIlE Landings Effort (PtE Landi ngs ef6irt (PtE 

1965 1581 2015 0 . 78 2853 3801 0. 75 
1966 1251 1429 0. 88 3628 4234 0. 86 
1967 883 1242 0. 71 4136 5597 0. 74 
1968 692 950 q . 73 4118 5759 0. 72 
1969 650 1091 0. 60 3659 6553 0 . 56 
1970 661 1299 0.51 3400 6401 0.53 
1971 590 1158 0.51 3255 6664 0 . 49 
,1972 570 112 7 0 . 51 3590 7192 0. 50 
1973 557 99 7 0 . 56 362 1 7054 0. 51 50 93 0 . 54 0 

'" 1974 681 1010 0 . 67 5455 7268 0. 75 w 
0 

1975 824 990 0 . 83 6591 7397 0. 89 
1976 1065 9S0 1.12 8696 65 84 1.32 
1977 225 204 1.10 1831 1306 1.40 10974 7249 1.51 
1978 90 216 0.42 1608 1251 1.29 10491 7332 1.43 
1979 3 3 1.00 1002 994 1.01 8203 7586 1.08 

\965-1979 31 8 423 0 ; 75 14446 17809 0 . 81 82670 96671 0. 86 SO 98 0 :54 

\ of Totals 0.3 0 . 4 14. 8 ' 15 .5 34 . 8 84.1 0 . 1 0 . 1 

IVessel tonnage classes; Class 2 (25-50 GRT); C1as~ 3 (51-ISO GRT); Class 4 (151-500 GRT); Class 5 (501-900 GRT) 

2Data derived frOID ICNAF an4 NAFO Stat i stical Bulletin for 1965- 1979. Landings weight, listed In Statistical 
Bulletins as live wcight,was converted to meat weight by dividi ng by 8.30. . 



 

-64-

~ 

1 • .. ~" .. .... ~ "! .~ .. "! e ..; =,..;,.; ~ ~.~ ~ ~c~ ;::: • ~ ,..~~ • -~~ II .~~ 
~o ~ ~e ~ .. :: =c -~ ~ 
. ~ 

.f . ,.. .... ~ ~ .. ~ .. N~~ N 
-~ ~ ,; .. ~ .N. _N~ ~ ".~ ;; ~ ~ --~ ~ 0111: ~ -~~ c o -... N _~N • ~ • o- N" ... N 
0 -
~ • " ~o~ - .~- N ~~ • .,; • • 0 

"'.,;.~ ..; ~ .. ~& ;:; .~ 0 

" - ~ ~~. ~ .. :8 ~ • • • ~.- ~. ... : N N i -- N N ~ N • • -• N~~ 

" 
~~ . .. N ~"! .. • • • :;ltig ~ .- N -~- - • ~. ~ ~ ~. :: • • N .. .' • ~ -. .~N - ~. ~ N ~ • N_ .' N I w • :: • ~.- -N." .. ": o. - ~ • ! if ';NO • .:;::; ~ ~ ;: ~. ~ ~ 0 • N -.- .- :!! • •• - N.~ :: =:: • ~ ! ~~ N 

~ . " • 0 • • • ao .... N · • -~ .. .. %-:. ~ .;. O,ft"; i.e -~ N _ O ~ 0 •• :: ~~. • ~. 0 • ~ . 
~~ .~ - ... ~ - ~ 

• • i! 
__ N 

• -- .-. • - ,.: 0 - " -N ~ o~_ !!c - s:: • ~ c ~~. ~- - N - ~- • ~~ • - N . • -0 -•• • -~ , .- _w 
~ ~- N ~ ~,,!' ... -. - .. -. ~ N .... • N_ ~N. e i! ;8 = ~- ! _0 • 

0 __ 

~ ... ~ N - ~ • 6 -O- M 

!..: 
--~ .. • N 

N~ - O .... · aI - I 
"H ~ ~.--. :: . e_ - _N_ • ~ 

0 :: .. ~ :::~ ~ -" ~ • · - • .- • .. • w • • • -~ ~ • • 0 

'" 
., 

0 0 _e ~ -- • - ~ .. •• - ..;. • o. ~ .... -. -- :::;~ - ~ 0 • 0 .. - Ne - ~ 

I!. - ~~ " N ~ N_ ~ 

! e ~. - ~ 
_N - ..0 ~ 0 -" .. --• N .". ~ • tft"." • ::: ~ 

0 = ~-. o . ... ~ ~ • -0 ~- • -- • - - 0 • • .- - ~ 

• ~ 

i ~ -- ~ w_. - -- '! ~ " ~ 

~= .' ! : --- .~ ~- --- ::fi - !;- - -" w .~ - • -I. • -- -• W~. - --.. 0 w_ - .!: " •• - --- --: g.=. .~ -..... ~ -. · ~ " -- ~, e_ ~. !!c - • __ a -- - .... -1- ~ - • 
_0· 100- .w_ 0 

" • .. -- ~ w w_ .. ~ • -- - • .. - ;f wW. w ~-- - -- .. • ••• N" - -~ - - - • .,. - .. - - ::;.- • 
IS"» - - ~ 

~ - .~ -"Q. - _~w "! .. .. 
!~1 

... ogii ... 
! NO. - - _. - ~ •• .. 8' .. .. -- • ~w ~ 

~!~ 
~ • -. I!; --- 0.",,,,, ... w_w w_ "! -- W -.".- ! .. ~- - 0 · __ 

• .. w - , 
w_ ~ -~~ e .... 1;:;: N 0- • - 0 ' "'SIU. ::: ~ • - ~ -- ~ 

.:t:l 
"- " 0,r= ~ 

f~:' ~ 
o ~ ~ 

" - - -~~ • It . '- =- ~ 

!i' . • ~ u_ -
&~ 

;: .- "'ts " ::. .,. "g 0& -~ " .8: 'i! f.!: &- - i= :::. • - ~~ = ~~ - ~~ -~" o.~.:... w ·-1 .. - , • 0 ,,- · • • • "'I - :: .. "'I ' - - ~- "' .. . - _w 0 ' -~ ~ 0.: -~ ~ ' ~ • l::I ~~- ~ <. ~w_ ~ ~~- -w ' . •• g: ~ ~ 0 • ~o -;"a • 0 .~ -< 
~ < ~- z_ u . ~ 



 

-. --" 0 -. • · : -• ! ~ . 
-~ 
"~ -0 • • 10: 
:::<! 
< 
, -~-is 
• ~ . 
-iii 
.~ --, 
.~ 

-~ ~-
~ 

go;: -. • 0 -• -~ :n 
Jl:: -. -. · : .: • 
£5 
• •• 0 __ 

t!:t 
g.: .. 

" . - . ~ .. • •• .= .. .., 
.: i :.-
~ 0 • .'" 

• • : 

~ 

l!I 

• 
! 

::. •• • • g.: 
~u 

=.~~ 
~,,~ 

.~o 

.0 • •• . ~~ 
=~: 
~_o 

~N 

.~ .. 
-~. -.. ~ .-
--~ _N_ 
~N 

N • • 

• · ~ 
" -
~~ < • , . 
~. 
-< 
%-

-65-

• 
~ .. 
.. 
• .. 
~ 

• N 

~ 

g 
e • 
.: • 
~ 

! 
r 

-" • 
• = -• = 
• 
o • • • • 
• 
~ 



 

• o -.. ~ · •. - = ~ -. 
o. • -. i ~ 

~~ 
~~ 

i~ 
v -~ 
~-. .-li 
~! 
~.! 

L _c _c 
.~ 

~ , 
"3~ 
~~ 

-. 
~ -00 
~. 

.:~ 
~ 

• 
~a. 
~o • o •• 
~K. • • .. = 0 . -~ • • 1"'-: - . 
~. -o •• 
.~ 

• • c •• 
o • 
• ~z ~ 

.::: .1 --0 --II '" 1" -.. 0-._ K 

" .. ;: 
.-~ • • -- . : 0 
~-:: 

~ v = .. -
-~ 

Q.,i ~ o _ 
- .... ." - ~ = • • "' ... -. .-
-~ 

II 13 ;: • • • • 
~ -·.0 • • 

-~~ '" = IU -. -
I ...:~ 
O~ S
o a _ 
~ .. 
~ ... u 
~~. 

• e 
~ 

:. 
~. ~ 
= • 
0-'"u ~g .o. 

•• ..~ 
-~ , . 

:.¥"" 

000 

~~
-=~ 
000 

-66-

-~= 
~O_ 

=--

00 

000 

;82-0 __ 

og 
..~ 

0- ' 
~ , , - ~ 
~~ -

-N 

..; 

. ~ -
0-

-~ NN 

00 

00 

00 

-~ 
0 " 

00 

= 

N 
N 

o 

N 
N 

.; 

• = = 
~ 

f 
o 
o 
o 
~ 

• o • -= 
; 
• 
o • • : -.! 
• -8 
l! 

• 
! 

• 
" = ;; 
c • 

-- 0 .---00 --~~ 
!:: ~ • o • • • 0 -• • E_ 
00 -• • :: : 
o 0 • • • K~ · -= g= 
• • -~ ~ 
• • o 
'l. --K~ 
e~ 

• • 
~ 0 • 
-~ • • .->.'i. 
~-
~ ~ 
o 
• 0 -~ ---li. 

e .-
~ I • • • 
.~ r:i • • & • 
o • 
0-o • -o • 
~ . • . . • • o 
-~ 
• 0 -. o 
"5>. 
;:-
o • 
=~ 
i] 

~ ~ ~ 
~ -~ ~ 



 

-67-

Table- 1S. USA ex-vessel prices (dollars per pound of mea'!:, unadjus'ted 
for inflation) d·f·sea scallops. 1947-1980. 

AnnU:1l 
Ex-vessel Percent 

Year Price Change 

1947 0. 49 
1948 0.52 06 . 1 
1949 0 . 37 - 28 . 8 
1950 0. 46 024 . 3 
1951 0. 44 -4 . 3 
1952 0. 58 .31.8 
1953 0. 44 - 24. 1 
1954 0 .45 +2 .,3 
1955 0 . 52 ·15 . 6 
1956 0. 54 +3 . 8 

1957 0. 48 - 11.1 
1958 0 .48 0. 0 
1959 0 .48 0. 0 
1960 0. 35 -21 . 1 
1961 0.S8 ... 8 . 6 
1962 0. 41 +7.9 

1963 0. 46 ·12. 2 
1964- d.55 ·19 . 6 
1965 0. 66 .20 . 0 
1966 0 . 48 - 27 . S 
1967 0. 76 +58 . 3 
1968 1.08 +42 . 1 
1969 1.04 -3, 7 
1970 1. 28 +23' . 1 

1911 1. 42 +10 . 9 

197Z 1.8S 028 . 9 
1913 1. 69 -7 . 7 
1914- 1.5" -8 .9 
1975 1.32 .. 18.2 
1976 1.77 -2.7 
1977 1.62 -8.5 
1971r 2. 46 ... 51.9 -. -1979 3.28 +,).) . ,) 

1980 3.84- 017 . 1 

Sourca-: US Departmerte or Commerce', Curnn"t' Fisheries Statist:ics. No. 6127, 
Basic Economic lndicuors, Scallops 1930-1972 (issued. Jun .. 19n) ; 
FisheTY Sta1:is'tics of the- United States., 1910-1915 (issued. 
annually); Fisheries of th~ United States, 1916-1980 (issued 
al1Il11al.l y) • 
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Table 16 . :fUilber at USA ~OIIMrc.ial sile.fnquency (sn • .Ll. twiJ,h,e) sea. scallop 'alII9les. 
eoal D.wibor of sc:a.Uops measured , !llean sn.ll hei;ht. (_ l . _an Mat: weia:h.t 
Cil. &114 ave1'&,o _at coun t (nUllber of scallop _aC5 per pouncl) f or 
co_rtiaJ. sea sc:a.11ap samples from c.n. thr .. principal scallop "Jl.OTlS on 
Geoqes Sank, 1965·1914. . 

Ana 

South O1anllel 
(SA 521., iU. 526) 

Soum.ut Part 
(SA 525) 

~ord\em Ea;:_ and. 
Peak 

(SA SU. S:4.) 

r ear 

1965" 
1966 
1967 , .. . , .. . 
1970 
1971 
1912 
"13 
1974 

1965" , ... 
1967 

" .. , ... 
aro' 
1971 
19n 
"13 
1914 

1963
4 , ... 

, .. 1 , .. . , .. . 
1910 
1971 
101"% 
1913 
1914 

1963" , .... 
,"1 , .. . , .. .. 
1970 
191t 
1014 
10rr 
1914-

" " " ,. ,. 
3' 4. 
" , 3r 
t< 

1l , 
" • ,. 
• ,. 
• • .' • • 

'0 
11 

" , 
o 

11 

• 0, 

OJ 
l4 
n 

" •• :lS, ,. 
48: 

'" 31 

4,2%5 
8 , 873 
6 .9ZS 
3,251 
4 . ~9 

lZ ,367 
12,608 
9,l33 
9,683 
6;"99-

2.415 
111 

! ,625 
' , ,," 
.i ,CO" 
1 ,33% 
1. TU 
1 , 157 
l,019 
2',a9l 

1.2:4% 
L.261J 
2,085 
z.Ut 
6,463 

liS 
o 

2,459 

• • 
1,8&2 

10 ,3ll' 
11 . 6061 
8,9S8 

14,1'1& 
14 .71~ 
16,, 319 
U.969 
12 , 762 
i,liZ 

124. 5 
106.2 
113 .6 
1%2.1 
UZ.2 
95.7 

106.3 
105 .9 
lOS . 1 
106-. 4 

US .S 
120.5 
129.8· 
U1.! 
UT.% 
1%5.". 
llZ.2 
1%4..9 
107.5 
10l.S 

124·. l 
107. 3 
125 . 0 
U 1 . 2 
116 . 5 
116 . 9 

lll . l 

1.%6.8 
106.S 
1.21.l 
1%4..S 
120. 9 
-104-• • 
109 .0 
110. Z. 
105.5' 
10&·.0 

lS .1 
U •• 
%1. 6 
l1 . 6 
33. 0 
17. 4 
%1 . T 
21 . 8 
21.l 
U.l 

41.S 
n.3 
l8.S 
39 . S 
S6 .1 
l1".7 
31. 4 
34. ' 
21.S 
zo. " 
34 . T' 
Z2 . 1 
34..2 
36.6 
Z8 . 6 
23 . 1 

34.S 

36.1 
n.l 
U.3. 
34,3 
n.8 
21.1 
23 . S 
Z<I. . 9 
21 . S 
21.% 

U.9 
ZO. T 
16 . 4 
1l.9 
13.8 
26 . 1 
%0 . 9 
20.8 
21.l 
U.S 

10.9 
14. 5 
11.9 
11,4 
U.! 
1%.0 
14 . 0 
13.% 
19.9 
U.S 

13.1 
20 . 3 
13.2 
12."-
15 . 3 
16.1 

11.2 

12.4 
::0.3 
14.3 
13.1 
14.J 
21. 3 
19 . 1 
18.2 
21.1 
Zl.l. 

~ --.r wiabc- derlvK by. zpply1nl. tb .. 1913·1981 USA Georto • . auk ..... arch. survey tea 
scallop sMll neiihr ... at:· wftpu:: ec{U&UOIl. 

-6 3 . 1i~ 
*ar. lMiahr (Il ,. T.2"854 x 10 Shell Ke1ihe (a- . 3036, t' . 0.9T) 

(oa) 
co ~ 'hell hri.glle i.D th.--YlM%'ly enqUft1:Y d.isuibution' lII1lt!vlyin, by the frequenc:y 
ae el&dt- heipc. su.i.n~ tb. prod.ucu. mel. d.iviciin. by tl\. co'tU nuao.r of sCallop$ 
rwpnUQrK La th. yearly mq,uecc:y" d.1.sttibud.on .• 

2Avon ... -c--. c:ou:cr derived. by .u.vid.in; cD.., ca.lcu.la:ted. uan ullc. loIeLailr in'to .!~3.5 grus. 
( 1 ~ci) . 

3~eClll shoU he1ahl: anci IDem Hac we1ll\e derived froll "\oIeiahtini" the sl\.l1 ne1ih~ 
fnqun.cy dinribution'5 froa· ncb.: or the '!,'In .. principal scaJ.i.op nil-ons by- the reponed 
annual. USA· sea sc:aJ.J.op- hnciinp froll each refion. 

"Durin. 1965-1971, suJ. lops- luter than 149 __ shoU he-tst\c aP1lear!na Ln :he USA co_rcia.i. 
s..,1e5 wan- ft'ouplld. in ch .. 145·149 . · S1:. fnqull!lcy interval. Hence , in t.'10:5 .. samo les , 
011.1:1 sl\eU Ila1ahc .Ul.d.. =ean ;Mac wa ichc Io'i.ll be- h1iher and average IIIO.C c.ounc lo_r than 
value. a.J.c:u.lauci Mel. ~n5enc&d in t.'1.i'5 t.:Lble-. 
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Tahle 17. Nwaber of USA co .. mal si: •• fnquency (snell heiaht) sea seaJ.lop samples " 
total lI.Ull.b.-r of 'aUop' uuund., Illua sneU height Ca). 3&n illltat: weitllt 
(ll. aQ4 avera,_ .at cown: (nUlDb4r of scaUop Mau per pound.) for 
co.w'td.a.l s •• _ se&llap samples fro .. the dine principal scaUop t'elions on 
G4or,H Suk. 1.975· 1981 . 

~.r ~uabct' at ,.. .. .. 
Anra,.'Z .... 

of Scallops Shell .... Meat 

"'" Y ... S&Iq)lu ~u~ Heiih'C weipt Coun. 

$oum Clune! " 1$ • 2.244 112. 3 %5,1 18 .1 
(5.\ 511. 52: , 5%6) 1976 ,. S, 098 99 . 9 11.5- 26.0 ,.11 lS 10.473 98. 6 16. 5 21 .4 

t978 l& 8, 807 110.8 %4 .1 18 . 8 
1979 54 13,338 110.4 24. S 18.S. 
IOSO 30 11,0%1 l11.S 21.0 16 . 8 
19814 19' S.S89 9%.8 15 . 3 29. 2 

Souchean Pan: lO1$ • 1,599 10S.9 %0.1 %2.6 
(SA S2S) 1916 0 0 

lO11 1 Z87 116.. 7 1:7.3 16 . ,3 
li1S. • 1,4ar 1%6.0 35 . S 12.9 
1979' • 1,369 129.6 38 . S 11 . 7 
1980 1% 3.009 11Q.3 ;:5 .';' 1i.9 
1981' l 7., 107.0 l:3 L~. 3 

Northem Slip mel lO15 , ... 123.1 3%.4- 14 .. 0 , ... 1976 0 • (SA 523, 5%4) 1971' 7 1.533 111. 0 24.4- 18.6 
191& ,. , ...... U1. 0 28 . 8 15 . 7 ",.. " 6,Z1S 119. 2:, 29.9 lS.Z 
1080 ,. 5. '" 110.3 Z4 . i l S.i 
19&14 

" 10.,110 86. 1' 11.9 38.1 

Geora-s SalLS 1915 1< 4 , 044 1U. 6 15 .1 11.1 
croul) 1916- ,. S,095 99. ":l- 11 .3: l6 . 0 

1011 ., 12,295 100 . 1 11 .9 %S •• 

"'. 60 1.1.114 11J.2 15 . 9 11.:i 
1079' 91 21.014 115.0 %1'. 6 16 •• 
195" ,. 16". &26. 11%. 0 !S . 9 11., 
1.981"- 54 16 ,SOa. 89.1 U.6. 13 • .1 

l:.tem: iIIItU. weicU: derived; bY applytnC th .. 1911-T.981 USA Georps Sank roseue.'l su...-vey ua: 
s~.i.lav sn.U lle1ah~....u. weia,b.t: equati.OIt. 

*at W.ipt: (IY. 1 . 248$4 x 10..0 Slwil !fei&!t: l.lNa (n . 3036 . r. 0 . 91) 
(_I 

t.o e&clt sHU n.iaht. l.a t.he ~U'ly tnquncy d1st.rl.INUQIS, =ld.plytn, by :he inquecc;:y' 
a.~ HCb:. Wpc. I~nc U. pl'Odw:t:s. anci cU.YidiD& by t.h. total nwm.r of scallops
"p'f'ItUllte4 iD. the Ylfarly !~CY diurlbutiOlt. 

2"yO'np- IDII&t CQUIlU darlvK by- d1vicU.na.. d1e. ca.lCllJ.a.ted.u •• at. wei ihCc"L:;.eo .$53.6 ~. 
(1 pcMI.ci) . 

3Mn1l- sMll het&hc md. iIIII'at IIlftC _i&flt derlvecl frca ' ..... iPtwl'· t.he- sb.ell heipt. 
freqUftc:y cU.strllNtiollS> frca uch. of the ~ prilldpa:L sca.llQ!J relions by til.
report.~ amwaJ. USA sea. scaJ.l~ lud.inp. m. ndl: "'Sian • 
• J&IlU&l'Y-5.pt.ellber- only. 
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Table Zl. ~u::a.be'C' ot USA co •• rcia.l si: •• (requency (sne ll llo i , l\t) ,.a scallop suples, 
1:ot&1 u~r of scallops ~asund. uan shell "dille <II1II). Man meat ",eiiht 
(iJ. and averag. _at COUllt (IUoIl.OU' of scallop meats per pound.) for 
cO'lllller~ia1 sea scallop supte, froll the three principal scallop rogions i n 
tM ~d-Atlanrlc. 1965-1974 . 

-. 

V1r a:1nJ.a ....... orth 
C&roLin.a

(SA 6C) 

Mid._Adaouc,i 
(Totall 

1965
4 

'''' 196' 
'96' '96' t 970 
1971 
1971 
15111 
l Sl74 

19630' , ... , .. , , .. . , .. . 
l.970· 
111-11 
,.n 
191> 
1974 

1~54 , ... , .. , , .. . , .. . 
1970 
I'iTt 
,.n 
1973" 
1974-

1965
4 

1966 , .. , 
'''~ 
'''~ 1970 
1971 
,.n 
1913 
1.914.. 

" ., 
" •• 
" 1$ ,. 
21 
11 
11 

,. 
" lS 
1l 
10 , 
a 

21 

• l 

lZ , 
a 
a 
a 
a 
a 
1 , 
a 

" ., 
" 11 

" 16 ,. 
4l 
19 

" 

NUilber of 
Scallops 
Htuund. 

19 ,%5a 
14,57' 

7,219 
U .. l304 
.u,OS6 
',S4% 
1,699 
5 ,411 
1,465 

'1.m 

1,'41 
17,73% 
13 , &05 
i,Slll 
6,129 

4SS 
a 

S',746 
Z. . 16ol. 
1,916 

3,146-
la9. 

a 
a 
a 
a 
a 

134-
31' 

a 

lZ,4U 
n,Sig 
n,044-
zs ,046 
17,las 
1,291' 
1,699 

14,l51 
6,706 
9, .116 

106.9 
10%.4 
114.5 
107. i 
107.7 
111.5 
110. 5 
114.' 
110. S 
!is . 4 

!is . <&. 
93.7 
100 .~ 
113.7 
101.2 
106 . 1 

!ie..9 
99 . 6 
94 . 4 

99 . 5 
109.0 

134. 5 
105 .: 

101.3 
100 . i 
107. 4-
10&.7 
101.5 
111.0 
120.5 
103 . 1 
106 ·. 1 
" .1 

:.lean ' 
~&t 
Weitht 

Z3.4 
%0. 3 
lS.9 
Z4 . 1 
23.1 
%5 •. 7 
.5l . 1 
za .• 
26 . s 
lUI 

15 • .i 
17. 5 
U . 3 
~a . o 
%l.a. 
~z.s 

17. 3 
19.3 
15 . 2 

la.a 
21.6 

51. ~ 
23.1 

U .. S 
19.0 
23 .... 
24. ! 
%l.! 
2S.~ 
ll . ,l 
2%.2 
2S. 1 
16 . 7 

19 .• 
2%.3 
15.7 
18.9 
19.1 
17.7 
13.6 
13 . 9 
16.9 
ZS • .i 

ZLZ 
Z3.9 
24.5 
16.2 
19.1 
ZO .Z 

26 . 0 
%l.S 
29.! 

a .• 
19 .6 

n .2 
2:l .. 9 
19 . ... 
lS.l 
19 .1 
17. i 
ll.n 
20.i 
19.1 
~1 .2 

~aa ... ~ weii/lc darlvK by ~lyiDa die 1977· 1981. USA Mid~AcJ.an~lc: researdt survey suo 
sallop shell belaD~~_aC" _ipl: ~tJ.OQ. 

, 

~ l . ZllS 
Hue W.l;.be (11 • $ .9%915. r 10 Shell Heipe (n • "992. -: • 0. 9!) 

(_l 
~o .&dl sbell Iteliltl: La. the-. y.ady fn;quency disuibuuoa. aLl~lplyin, by t he E:-equancy 
a~ each !lei-sac. su.:iDa. the. prcdJ.leu. md. divldina by the ~otal nuaber of sc:a.l.lops 
teprneaud. 1.0. the r-uly ~ney disttibution .. 

"'vena" IIIII&~ cowt derived; bY" dividinl die: c:t.Lculaud. _an _at: .. i,hl: inco 4Sl . 6 S:raAS' 
(1 pOUDd). 

l:.tea sh.eH heiib:e and. _an: aat: ·~e:l.iht: d.ortved. f1'O. "weis:ll1:ini" the ~hell i!eighl: frequoncy 
dbttibuuon. £1'011 each. of ch. thne- principal ' scaHop' r'&gions by ehe ~por.:ed. annuaL USA . 
sea sc:aJ.l~· l .mdinls, f'l't)llo UQ nl'lion. 

J.Durlna 1965~l911 . sca.i.laps l ar;er dian: 149 _ sheil hoisht ~oarint in the USA co_rciai 
suapies we~ I~ i n :he 1"S~149· .. 51 :a fnqWlncy i:l.u:rvaJ.. Hencs . in these samp ies . 
_lID sne Li heiiilc: and _an Hal: weiih.1: wUl b. h.igb..r and. a.verase '-&1: COURI: lower than 
valUltS ca.l.culaud. an'" j)ns81'Iu4 i ll this table . 
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Table 22. ~Wlber of USA ~1"I:ia.l. si:e-fnqueftcy (shell "dille) Ma scallop samples, 
tOtal num.tt.r Qf scallops measured, _an shell height Ca ) . _an mea1: .... ight 
Cal. and. il.venp _at count (nUllb<tr of scUlop Hats per pound) for 
=_rcW sea scz.llop JaIII!'lu f1"01il til". thru prtnc:Lp&l ,c:a.llo~ ",ions i n 
the Mid-Atlantic, 1975·1981. 

N ..... r IiUlRber of "on Mean 1 
Aver.Li.Z 

of Sc.a.llops Shell 14eat .... 
""'& You Suples * ...... Hei""t Weiih1: COWlt 

~ '(ork. Staht 1915 '" 11 ,048 .104 . 4 Zl .-' n .:! 
(SA 6A) 1976 4Z lIJ',59? .... 16.9 26 . 9 

1971 29 11,058 10l . 1 20.0 2% .7 
1978 1< 6,110 L01 .5 22.; 19.$ 
1979 • 1,860 117. T 31.2 14.5 
19'" 24 5,546 lll.4 28 .5 15 . 9 
19S14 • 1,213 119.2. 33.4 13.6 

o.llllUV&. 1975 2 743 104.1 21.1 Zl.S 
(SA 68) 1916 2 787 97 . % 16 .6 27 •• 

1971 7 1 .... 1tl.4 ~ . - ' . ;. 16.6 
191$ 17 3,651 L22.5 35 . 3 1%.3 
1979" 11 l,on ' 110.9 Z6 .7 17.0 
19'" '2 9 , 819 tli . 1 31 , 2 1:4.6 
1981' • l,330 116.5 30.3 U.: 

V1rstnia.-.~orU 1915 0 0 
=1"", 1,976, 0 0 

(SA 6C) 1971 0 0 
1978' 7 1,218. Ill . 4- H.t U.S 
1979 , :,185 1.00.3 1.9 . " %2. !i 
1!i80 '" 5 1,.365 10S.4 22. , %0 . 1 
1981 Z SS4 116 . 7 'S 1.0 14.6 

M1d.~t1anucl 1973 " ll,~1 104. 6 n.:; n . l 
(Taw ) 1916 .. 1.9,384 .... 16. 8 %1 . 0 

l.9Ti 30 12 ,3M 1.01.1 22 . 8 19.9 
1978' 42 10 ,,97'J. 1l1.9 H.i 14. '" 
1979 2' 6.1'36 114. 9 %9. " 15.4. 
1980'4,: n 16,190 114.6 !9.-' 15 . i · 
1981 1$. 3,11.7 

l~u: lieU weiib~ derl.ved., by ~lyin, t:le- 1977·1981 USA· 1tid.."tlalld.c t1Is.a.rc:h ~lU'Vey ~.& 
sca.Uap, she11 Iwlibt..-at wriibe 4qllauon. 

~a1:., Ifeipe (g) .. S. ':fZ.9lS It 10:6, 5Mll !Wish'!:" 3. :335 (n:. 8992, r. 0.98) 
("" 

t~· each: shell b.eizh~ in. th.- yearly fn,quenc.y di3tl'ibution, ilUltiplyin, by the· !ntquenc.y 
at eKit. Iwi;llt, ~It =*' ~dw:ts. and div14ini- ay. = .. toul n~'r ai saJlaps. 
rsprese1lted. ill the. ynrly fnquency ciistr1butiOfl. 

%Avenp Mac CCIUIlt dotdved. by cU.vi.d1nC- the aJo:u.lueci. _an _at _ia:nt: into 453.6 ,raIlS. 
( 1 pouad.) . 

3*_ sU-ll 1te1if1't. .sa4 __ .-at: weiibt derived. froll "veightinl" tn."" shell heiif\t: 
hltqueacy distrlbut:ions' Em. It&dt- of ttut thne- 9rlncipa.1 sc:aliop :ep.ons by t.!a:. 
rwt'=ted. mnual lISA s •• scal1Ott. lamlinls f~ .adl' :ep.on . 

• Jaauarr· S~te!lhr. cmly . 
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Table 25 . ~umber of USA commercial site-frequency (shell height) sea scallop samples , 
total number of scallops measured, 'mean shell height (mm) , mean meat weight 
(g) and average meat count (number of scallop meats per pound) for 
commercial sea scallop samples from ~e Gulf of Maine . 1965-1981 . 

Area Year 

~UlIIbe:r 

of 
Samples 

~{umber of 
Scallops 
Measured 

Mean 
Shell 
Height 

Meant 
Meat 

\'Ieight 

Average~ 
Meat 

Count - .. 

Gulf of Maine 19653 

1966 
1~67 

1968 
1969 
1970 
1911 
19n 
1973 
1974 
1975 
1976 
1977 
1975 
1979 
19S0. 
19S1 

I 131 143 . 7 43 . 5 10 . 4 
0 0 
0 • 0 
0 0 
2 504 123.2 26 . 7 17 . 0 
1 2S1 12S .2 :;0 . 4 14.9 
3 706 12S . 0 SO . 1 15 . 1 
5 2100 105.0· 16.5 21.4 
S 3453 103 . 1 16.1 2S.2 
4 1693 102 . 3 IS .0 30 . 3 
1 335 131 . 1 37. 7 12. 0 
4 1323 109 . 7 19 . 3 23.5 
5 1109 106.1 17. 6 25 . 8 
1 337 97. 5 11.6 31 .1 
0 O. 

30 60SS 90 . 0 9 . 3 43.6 
3 649 119.1 ZS. ~ 17 .9 

l~lean meat weight derived by applying, the 1980 NMFS offshore Gulf of Maine: commercial ' 
sample. sea scallop' shell heigh't-!lleae weight equation .. 

, 

3. 4Sl! 
Meat \'Ieight. (i) _ 1.322:48 x 10-6 Shell Heigh'CCIIDIl] en .. 1726 ... r s . 0 . 93) 

to· each shell height in ~~e yearly frequency dis~ribution, multiplying by the 
frequency a.~ each neigh:r. summing thet prod.ucts , and dividing by the- total number of 
scallops:. represen~sd in thet yearly frequency ciistri_bution. 

-A.Yerage moat. count' dctrived. by dividing the- calcula'ted mean- meat' weight' into 4S3. 6 grams
(1 pound) . 

3 
During l~65-1~1l . scallops larger 'than l49- IIIIIl shell height" appearing in the USA. cOllllllercia1 
samples wore rrouped in the l45-149 site frequency intervAl. Hence, in ~~ese samp l es, 
mean 5h .. 11 height and alean ;neat weight will be- higher and. average meat count lower than 
values calculated. and. presented. in this table. 

~January-September only . 
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Table Z9. USA sea. scallop research survey relativ& abundance indices (standardized 
stratified !Dean number per tow). mean shell height (mm) of scal lops sampled. 
mean meat weight (g) per scallop sampled. and average meat count (number 
of scallop meats per pound) of scallops sampled from sea scallop research 
surveys on Georges Bank. 1915 , 1911·1981. Data are presented by principal 
s'caJ.lop regions on Georges. Bank . Sunray indices are presented for pre .. 
recruit « 70 mm shel l height), recruit (>10 mm she ll height). and t ot al 
scallops per tow . l -

Area 

South Otannel 

Southeast Part 

Northern Edge 
and Foal< 

Georges· Bank 
(aU .... as) 

Year 

1975 
1977 
1978 
1979 
1980 
1981 

197$ 
1977 
1978 
1979 
1980 
1931 

1975 
1977 
1915 
1979' 
1980 
1981 

1975 
1977 
1978 
1979 
198() 
1981 

Standardized Stratified 
Mean Number Per Tow 

Number Number Total 
<70 mill >10 Dl!Il Number 

Per Tow Per Tow Per Tow 

30 . 2 25 . 9 56 . L' 
4. 0 52. 5 56 .5 
S . l 32.9 38 . 0 
4.5 56.5 61.0 

51 .2 19 .3 70.5 
9.9 24-.0 33.9 

1.8 38 .2 40 . 0 
2. 8 24-• .3 27.l 
2.1 2l.9 26. 0 
6 .9 19.2 26 . 1 

19.4 37A S6.8 
1.3 l7 . < 18 .1 

86 . 9 120.2 207. 1 
66 . 2 384. 7 450.9 

117 .S 312 . 6 550 . 1 
63.9 232 . 9 296 .8 

599. 3 lZS. 2 727 . S 
277.0 404 .9' 681.9 

40,. 3: 62. 4- lOS'. 7 
27.9 176 . l 204.0 
66 . 0 152. 4- 218.4 
28 . 7 120.9 149,6 

305.6 74.2 379.8 
76.3 U9.9 196.2 

Moan 
? 

Mean" Aver.age 
Shell Meat Meat 
Height Weight Count 

. 81.6 14.1 32.2 
100 .9 19 . 5 23 . 3 
101.1 19 . 5 23. 3 
93 . 1 15 . 5 29 .2 
58 .2 5.8 18. 0 
81.2 12 . 8 35 . 6 

110 .5 24.5 18 . 5 
L04. 1 Z2.0 20 . 6 
111 .2 30 . 7 14 . 8 

9904 23 . 8 19. 0 
78.2 1L2 40. S 

102 .5 21. 2 21.4 

76 .9 9.4 OS . .. 
85 .2 11 . 2 40 . 4 
SS . l 13 . 8 33 . a 
S7 . 1 13 . 4 33. S 
52 . 3 3.5 13 1. 0 
68 . 8 6 .2 73. 6 

80 . 1 11 . 4 39 .7 
87.6 12 . 3 36.4-
87. 1 14. 6 31.1 
88.5, 14.1 32.2 
53.4 3.8 11S.8 
70.6, 7.1 601.l 

3 

l~lativ .. a.bun.danc&t:- ·indices from. the- Northern Edge and. Peak. .. 19-18-81 •.. derived .from Cana.cU.an 
research vessel survey dat:a seandardi:ed to USA tow dis,e.mclt. 

2Mean meae weighe deri.ved by applyinS; 'the 19,78'-1981 USA GeQrges Bank research survey sea. 
scallop shell ~eighe~ae weight equaeion, 

J 

3.1748 
iofeae Weight (g) ,.. 7.24854 Jit 10-6 Shell H~ight (mill) (n . ,,3036 , r" 0.9i) 

to I!ac:h. shell height in the sUrfey frequency diseri.bu'tion, multip lying by the- frequency 
at each heighe, summing tile product.s, and dividing, by the- to 'Cal number of scallops 
repTesented in the survey frequency ais~bution. 

Average- meat count" derived by dividing" the, calculated mean meat weigh't" into 453.6 ,grams 
( 1 pound) , 
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Table lO . USA sea scallop research survey relative abundance indices (standardi;::ed 
stratified mean numbe r per ecw) I mean shell height (mm) of scallops 
sampled# mean meat weight (g) per scallop sampled ~ and average mea~ count 
(number of scallop meats per pound) of scallops samp led from sea scallop 
research surveys in the- Mid-At lantic. 1975, 1911-1981. Data are presented 
by principal scallop regions in the Mid-Atlantic. Survey indices are 
presented for pre-recruit «70 mm" shell height) , recruit (~70 mm shel l height) , 
and total scallops per tow . 

Seandardi!ed Stra~ied 
/ttean Number Per Tow. 

Number Number Toeal Mean Mean 1 Average2 
<70 DIIII > 70 !DIll Number Sholl Meat Me'at -. Yoar Por Tow Por Tow Per Tow Heillht Weillht Count 

New York. Bight 1975 27. 3 23 . 5 50.8 75.0 9 . 8 46 .1 
1977 1.1 39.' 40.5 9g .• 18'.2 25.0 
1978 2.S 36.1 38.6 102.5 21. Z 2l. • 
1979 3.9 U . 7 11.6 95 . 3 20.9 21.8 
1980 10 . 1 10.~ 21.5 15 .6 12.8 35.5 
1981 13.1 U. S 26.6 68 . 2 8. 9 50.8 

Oo'lmarla 1915 25.2 15 . & 40 . 8 11.8 8. 0 ' 56.1 
1977 3 .3 2'·.0 21. 3 103.0 23 . 0 19.1 
1918 ~.3 26.0 34.5 95 . 1 19.4 23. 3 . 
1919 30 . 8 39 . 3 70 .1 13.1 9. 6 47.3 
1980 23.4 13 . 3 36 . 1 66 . 8 8.6' 52.5 
1981 2.8 >.9 8.7 90.1 IS.6 24..4 

Virginia - N'o . 1915 41.1 10 .9 58 .6 66 .0 5 . 5 83.1 
Carolina 1917 0.2 0.2 0..- 84.1 13 . 2 34 , 4-

1919 15.' 7.1 22 . ~ 68.6 6.5 69 . 1 
1919 4.6 6.5 Ll.I 15 .3 10 . 2 44.4 
19~ 0 . 8 40.6 5. ' 8 1. ~ n.9 32.6 
1981 0.4 0.8. 1.Z 95.2 19.1 23.8 

Mid-Atlantic. 191$ 21f.9 19.4 48.3 72 . 8 8. 1 - 52.2 
(all areas) 1917 1.1 30. 1 31.g 99.1 19.5 23. ! 

191$ 6.0 29. 2 35.2 91.1 19 . 5 23 _! 
1919 13'. ~ 22 .9 36.8 19 .9 12.8 3'5 .4 
19ro 14.8' U.S 26 . L 1l.J 10.1 42. 5 
1981. 8.6 10 .0 18 .6 72 . 0 10 .6 'Z.1 

~ean Ullta~ weiih-c. derived.. by applying- thO' 1911-1981 USA Mid-Atlantic research survey sea 
Sc:1Uop sholl. h.eigne-mea"t. weisht: equation. 

Mea~ Weigl>." Czl 
-6 3.2335 

.5.929-15" x. 10 Shell H.'igh~ (mar) (n ~ 8992, r • 0.98) 

~o each shell beight: in the- survey frequency dis"tribution,. IllUltip lying by the frequency 
a:t each hO'ign't. sUlDDlin"g- thllr" produC"t3,. and. dividi.ag; by tho- to"tal number of scallops 
represented.: in tile: S\UfVey frequency dis"tri.bu"tion~ 

Z 
Average meat count derived. Oy dividin& th~ caJ.cula't:l3d mean meat weigh't into 453 . 6 gnms 
(I pound). 



 

• 
! 

-.. .. i 
iii 

• • 
~ 

-83-

- 0"' ...... ...... 
~ i~ ~;:~ :: 

... ... ....... .. ... .. 

..:...i .. ..: ... .,;..:. 

":-:'"!~'-:":~": 
:~i:::=.:=.; 

'"! ~~"! ": '-:...:~ --_:1:_000 

~~,,:~a:"!~~ 
_._~_ooo 

....... 0 ...... _ ... _ 

ae.DoD.';. 

... 00" _"'_. 
0 ............ ,.,; ...... ::: ...... .. 
................ ' ..... . ... . .. , ................... ::, .... 

~~~"!'"!lII!:~~ -.................. . 
............ 0 ... 

~~~~. ~'":~"': ..... -_ ......... -
":."":"":"!",:a:~,,: ... __ ... -...... -
.................... 
o,,;,oO":OD.O 

! 
" 

....... 0. . .. ...;...:..; .,; 
::~=~ ...... 

... ... 0 ...... ... 

..;..;.; ..: ... 

...... "' ..... .. ..;';"; "'; ,.: .... ..... . ... 
ClO ......... -.· a 00";"';"';"': ..; --_ ... 
.0_ ............ 
DOD..; ..: .. ...; .. - " 

00 _ 0 ............ 

D oD::":"; ";. 

... .. ... 0 . .. ... . 

": '; ";"; "; 00"; _ .......... _ .a .. .._-- ... -
-: ~~~a:-:,,!,,": -................. ~ 
00 .... ........... . 

:st~=~L,:.:i· :: 

--- ....... -... 
cicio...; •• ..;,.: 

"0 

0- .......... 0 ... 

c:ic;i~.o.:::i; 

_0 _ ___ _ '" 

cic:i~ ..;.;...; c:i.,; 

!! , 
• 

· 1. 
i 
· · , 
· to 
1 

! 
• 
~ 
• : 
• 
! 

· . f.~ 

"i : 
i i 
i 

-• 
1 
· 1. 
j 
~ • • • • 
~ 

I ~ -• • 
~ 

• ! 



 

--
• -.s 

~ = • . ~ 

~-. p 
• • 
! 

= • 
! 

g -• : 

>D"""'f'J"'~ · . .... 
_t:>",,_CII'" 
':"''''''''''l ... 

, , , , I , ·"'e.,....., 
,,;.,o.,,;,,;~ ..,.-----

0"'00>"'0. g:N-o .... .... 
",¥:;:i:: · . . . . . 
.... ---- .... I , , , , , 
00 ............ ,., 

~=~:::~~ _CIIO __ "" · . . . . . .... 0----
"" •• 0 ...... 

-i==== 
:~::;8'" _ ... ..,c=~ ....... __ NN · . . . . . 
000000. 

..... _ClN_ ........ _e>_ 

..0..0- ........ 
"!~"":~"!~ 
N ____ _ 

"'.., •• 0.,,", 
0:.0";";0\:"'; _00"',., .... '" 

I I , •• • 

.... "'0""'10 .... 
~,..;..;...; N ..; ........ --. 
........ "' ...... 
ci:."; ci";"'; ~ "" ............ 
0 ..... >00>0 

r-:..:..:..:c\o -.... "",.,.-
·"'00 .... . · . . .. . 
00"'.0_0,"" ................ ,., 

.. >Dill ... ,... .... · .. .. . 
~..,_'l't ... ... .. ..,."'~ .... 

I 1 , , , , 

0 .... "',.... 

:ti:2!~:: 

...... ,., .. '" · . . . . . ....... "' ........ 

... " .... ""IIDN 

.... ,., ... ,... .... 
2~.o::::~ 

~;;~~g~ 
NCI'IC'I_""'" 
~"",.. ..... .... · . .. . . 
No_NN""N 

.0"' ........ _ 

.":...ioi='''; on .......... .,. ... 
, , r , I I 

roo; "'! ~.~ ~ ~ 
_O ...... Q ... -----
.. lit 0"'" .., 0 
...;..:..,;,,;.; ... ' ... .., ........ ... 
... """",..--
~ • ..:.,;=..; 

0 · · Q_OO,.. · .... . 
0 .... 01:3 ••• ........... "'-

-84-

-.......... · . . . . . 
~ :a~ s ;e :;: 
CIIC\>I;I","'CI\ _ NN · , , , . . 
~~~~~~ 
...... 0_111'" --III"' ..... ............... --

OOOCII"'O"," 
"'''' ........ 00 
... 110 ""._ '" '" NN~""N_ · . . . . . ... .................. 

• , • , I , 
"' ........... ,...0 
::;:~~:;::::: ,.."'..,. ....... ,." · . . . . . ,..."' ............. 
... ~~.o .... 
0";";"''''. 

"'N .......... .,.._",.CJI ... N_,, __ "' .... ___ N 

000000 

;:!~~s=:! 
......... "' 00 
"' ...... 0 ... · . . . . . .., .... "' ....... 

"':"':~.-;"!"'! 
"'~ ...... --
:;;:;~~c;: 

I I I , I I 

.NCO""'" · . . . . . 
~ ...... "' .... 
"' ........... <:ft .... 

...... N ..... 

01 . ....... H .. _ · . . . . . 
... 0_01' ''' .... "'N __ _ 

.... .. "". ", N .... · ... . . 
0_ ....... 01'" .... 01"' .... ::: 

---",,..- ~o,..,.. ... ,.. .... 
Cl'\CI'\""CllOIOI ------
:. 
l! 
=~ 
" 0 

'l~ 
" "~ 
• = ZO 

~~~~ .... ~ 
..... 0 "'''' .... ... ,....,-- .... _ ... ,.."''O N 

I I I , , , 

... ",.", .. 0 
"';0 "';"';"'; "; 
•• 0"'''''' -"' ... "'-
.... .,..1:1' .... 00 
...;...;..i • ...: ..; ............... - ,... "' ...... -

"'0."'0-"' ''' ·i"'o .. o .... . "' ..... 
~ . ~~~~ "",.. ....... "',... I , , I , I 

"''''C'I ........ CJ\ "' -"'''' .... .... ... -..... -... 
"'NO ... "' .... 
...;N .... N-...i...j 

0_ ... 0""'" 
~ .. ";..;":'''; 

~~:=:~ 
::.~:::=: 
cicicicioo 

.... ' N .... OI'" ..... 111 .... 10"' · 

.. 0"' ....... '" 17'''''''10.''' 

...iN";"'N...i 

..... _ ... -0 .... 
";.0...;,,;..;.0 
"' ... "'."" .... _N ... _ .. "" 

, , I , , , 

C"'NCIIOC · .... . "' ....... -... '" 
.... "' ...... ""'" ___ N_ 

=17',,"_"'. 
"';'''';0'';'';'''; No ___ _ 

~ =O · • 
• 0 • · " • • M . 

".-
~.:. 

~ • " . , . 
• ! ~~ 

" " ~ • • • • · " · , " . 

~ = • • • • -. "~ 
-8.11 
• • " " Ii 
~ .. --.~ 

~ 

· ! .~ 
~ 

~. -.. 
~. o. 
• = ~ f 
~. 
C • • • ~ 
.~ -~" ~~ 

I:~ 
1::' ."~ · " z.; 
• = -= ! ' • " . 
.~ -= • • • • . ~ -.'. ¥~ -. 



 

" " 

• 
• 
.s 

e • • -!i': -. . -r 

• • I! 

• , • • I I 
NCe ..... OC · ... . . 
0. ..... "'0< .... .. .., ... ---
....... "' ...... ... · .... . .... __ 01 .. .... 

"' ... "' .... .... 

II'IlI'IeJI .... '" 

N~~:;;:g: 
"' .. .. N-O · .... . 
1'0 .............. ... 

, , I I , , 

~- ... .., ....... 
~: ... ~8~ .... ~ ..... .... · . . . . . ------
o.CI'I"''''·''' · .. ... 
:::"'11'1"""'\111 
.... .,.- ... .., .... 
.............. 01 
_ .. N __ _ N ___ _ _ 

000.000 

............ "'. 
.g:s: 8:::::S::: __ .... 00\.0 

· .... . NNNI'oO __ 

........ ~ .... II'I .... 

g;i;:;,e:i 
, , .. , , 

-0 ......... 0 
"';,.;";..;..;"; ........... _--
......... 0\11'1 · .. ... 01 ____ • 

- ---
0 .... _<00-· . . . . . s .... "" ......... 
• 11'1 00 ' ''' .... '" · . ... . 
0.0 .... _-0 
ott .. .., .... ... 

.o .... .... "' .... · . . .. . 
• .oC .. NP"> 

01"'''''''''''· N 
, , , • I , 

~.:oONON · . . ... .......... ..... ... .......... ." ... 

:~~~2: 
g=~~~;e · . . .. . 
....... 1'4 ........ . 

L , • I I , 

:::2:S:;~~ ................ --_"'''''''01 · . .... N"' ___ <:I 

..... OIC11 .... . · .. . . . 
=CJ\2~=~ 

NO ........... ............... '" 
0 ................ 
................. N · ... . . 
0.0.0000 

OI .... NN ...... 

"';";":":0"; 
,.;1 .......... ..,_ 

, , , j I , "'0.0 __ · . .. . . 
I;ftQ .... OI .... .. _ ... N·N 

........ 00 .... 0 .... 

.o";oi"':ai": N_ "'.N 
0..:1.,..._0..-· . . . . . 
..... ..,.c ....... _ N 

• • • • 
~ 
! 

-85-

................... 
• c:i~...;...;..: 

NN 

• I I , , , .... ·"' ·0 .... · . .. . . 
II'IO "II'INO 

"'''.O.G\ · .... . 
.O .... _ NC 

N_ 

8 "' ''' .... _e 
.:I~:~8;; 
" .... ..,G\"'" 
Q~'N ":OO , , . , . , 
0 ........ _ .... '" 
"'_ N e .... '" .0 .... oeN 
~0.,..:1...,_ · ... . . 
000000 

• ".O.CJ\ · .. . . . 
.... O· .... .. N -.... ., .... -..., 

OIl'lC .... G\N 
~~::g:: "'_.NOIl .... · . . . . . 00 __ 00 

"'."'<ON_ · .. .. . 
000 .... "" .... 
~ ~-· , , , , , "' - . .".-· .... . ,...= ...... 0 
~ , 

.... ·_.0"' .. · . . . . . 
-~:~ .... ~ 
........ 4 .... _ · . . . . . 
00:,,",00 

"' ..... -....... 
.c:iN~..i..; 
~ ~-

, , . , , , 
.... 0.0 ... -0 

~";O":":": 
...,..., ...... N _ 

11'1_0"'1'0'" 

:::;;~~: 

_ceo .... ... -,... ............ .... 
01_00 .... .... ...... ..., .. -... · .. .. . 
NNNNN _ , , . , , , 
"'N ............. _..., 01 <o_c 
.... ."N-O .... ........... · .. . .. ------
.... .... CJ\_ .... .... · . ... . ............... "'''' 

· ..... oocooo 
.... ___ ./11 

_ """,0..:1'" 

!!:~:5=e::::: · ... .. ............ N _ _ 

." .. - .~ .. · ..... 
:;~;:::;;;::; 
, , , , , . ..... ,.., ......... 
~:;;~~;:= 

." ............ 0 · . . . . . 
.., ........ '0-'0 - .... --
• .., ..... 01 • 

..oN";~";"; 

"'!~~~-:"! 
:;:;~~:e= 

.!(-•• = • • • -. •• 
~-
~- . :-



 

-86-

..., ........... ~ 00 .... .., .... .., ~ 0 

• "'--I0Il ~ C""CIJI'" ~ • 
i . . . . . 

~ .. ... .., ... '" ~ CJI,.. .... _,.. 
"' ......... m "'",roo",_ ~ 

c --:;1'1'" ............ • 0 

% ll:lI'O N '" ~ "' .... 0_<:: c • 
.... ci.:Q c 0";0,0-= 0 0 

............. Ii g2:=~ ~ ~ 

,; "'OlIN'" ~ ~ 

;; U 
.... _ lit II) c .00";";'" ..: ~ ... .0: .... m .., .... -0. CJI OlD ~ • .. 

~ • ... N"''''' ~ ... ..,&11_00 0 I .. III ........ ~ ...... .., ....... :2 -.; ecoc: c 00000 ,; ,; 

,; 5: ..... '" ~ :~~S~ ~ • ~~~ ~ ~ 

w .: ~::~ :!: .i .,.;": "': ~ ~ ---
......... N ~ .... CJI _ ....... ~ ~ ,. "' . 00. 0 .... 01"',.. .. ~ -.. . . .. . . roo _ .... ........ _ 1'00_ 

~ • NN.N ~ . ............. 
.: 
• • ~ 
~ • ~ ~ ~ • • "' CJI .... c. .... go. 'I' 00"" 
~ ! :~:e:2 ~ =.::~~~ :2 :: ... , 
• c ~ c .... lJlrn..a u i ....... · .. ~ ~ 

i ~~. ~ .. ........... ~ ~ • • • • 
~ I fOo. .... .. ~ 0' ... • .. 0'" • • > 0"'.· ~ N ...... .., ... C ~ 

" ::iii* Ii .-:,:,,:,c • ~ • ~ -_ ....... ' .... ~ -~ ~ • ~ 
~ ! ~ : ........... ~ =~~.:= • ~ 
~ -~~ ~. ~ ~ • w 0:";0 0 ,; cicoeci ,; ,; -• • • 6i 
~ 

~ .... .......... - ~ • ,; 1:a~; • ~ 
_ ... ",croCl 

~ ~ 

~ w ...... .,. .,; _N";":o4 ~ -~ ....... "" ~ -- .......... ~ 

~ • 
• ~ 010 C 0"" ,. ....... =01 .00. . ...... ~ ::: - ".;..;,.: .... .,; ... ........... 1"4- ~ 

• s: .... s ~ :0"; ... ",: ~ ~ 
~ =~CI'" ~ -• 
g-
O 
u • "' ..... '" • :::Z.;:' ~ • • • ;;;;:;jS: ~ ~ ~ • 0 "' _"'CPI'- ~ ~ • - ~ --,... .... - -
~ 
0 

• u. 
~ 

" • 00000_ "'.0'10_ 0 - • ....... 00_ ,..,.. ... 00_ • ~ • ~~:=~ :c ~ ~!!~~ :c !:: • ~ 
~ 

• 
~ • 
I • ~ ~ u • c --.. • ~ i: • • - • • • ~~ • ~ • • • •. ~ -• • , 

~ -~ • 8 ~ 0 

~ • i ,-
~ " " 



 

-87-

., 
~ i c:>:. .... o ... _ .. ",00.., .. • · ...... ~, =- ... :;:C1£;N~:;;: ~ • . -. ... C(h>QOO ~ 

~ - ~, a~8i!S~ ... .., "'.., ... ~ oS II! ... CI;I==OO = • .. • 00=00 · , .. .. 
U 00 0 000 = • 0 • ~ -! 

0 

S-
O g~ " • -0 ...... "' ..... ....... _ ... _ 0 

~ . - g ................ .... 0\ ..... 1000 ~ • .. - "'OICOIa ChOOCJt,(hC'!oO\ ~ 
0 -- . · .... · .. - .. 
0 e=:- OQOc:tC :100000 = 
• .sa • • • · =Si~lC "'.O'Ie .... '" • ... ", ... ",,,,- :s: c - ............. _ ..... - .... ". 

! • .............. •• cOP"> .... -· 0 ... 01 ...... 0 ~~~~~~ ~ • 00 ": 0": 0 000_0_ = • ;; 
• 0 z .... _ ... 00.., 

~2~g;::; ;;; 
• .. "'''' ... .., 

:;; ..... :11 g".\Q,.,'" ~ 
0 ! • cr.",,,, ... -"" - ,.. .... ~ 
~ • -.... .., ... .., -- .............. -• - 0 00000 · . ... . .; 

I 
u OO O O Q O • • - 0 • .. • 

~"f. • · .- ~ ........ 01_ .... 0_10,.. ... N • 0 ::::~:g~ :8"" .......... • ... • ';1 ... ",g:r:~:~ ~ 0 CICIo ...... '" -- · .... · ..... 
e- o ........ - ....... ................. N . N 
-0 0 .. ~ • • .. • e. 0 -- -;- "',.,..,..,,,., ON ... ..,.CI\ !! ~ "' .... ~_iII :~g~~::: • • .... :i .... -• • -.. ~~"': . "! "'<O'IlI"''''''' • K • · .... . ............ ................. • 
· ! 
i • --• . - §.- g8~:;: ..... \CI ..... ~ .. "' ... "' ...... •• ~=:i:~: 

......... _0 .... • - ,0 -~ .... 0 .... ,.,.., ..... • 
J!.' ~- · . . . . · .... . ..; ..,.., .... .., M ..,.., ........ ..,.., 
:; 
•• ... 
• I • '. ~ .......... =8=::;;~~ ~ o • 0 """'I '" O't_ ~ 

~- .- _00"''''''' - "'''' .......... -• • .. .".., ..... '1:1 _ ... ..., .... 0 ~ • 0 - · .... · ..... • • 
_ _ N _ _ 

... -............. -::e ! ----- ---- -- -' , • , I , , . , , , • 00 

-~ -!J · . :!;-~~ :;j::i~= ~ 

""""~-~ 
N .. ~ Z ,..=~~~~ :0. C 0 • 

• e • • 0 • • -' ;; 
i.! • 

~ ~ • • · :::~ ~ i;~ • • .. _mo __ 
0 

~e • .... .... . . ..... ~ • Cl>lftm~ca 5'!!!~!!!::!!! ~ 

g:t ~ ----- --& 
0 
0 · ' • • · .' • • -• ]-~ " , • : • • · • 0 
~ • • • • ,.. 

0 ~ 0 0 
0 ~ ~ ~~ • • • 0,: 

~ ~ • ~ • < - ~~ 
~ c 0 .. c , 
• Il i ,-.. ~ 



 

-88-
.; 
• • ~ 
~ • • f • • ;;o8::;~ ~~~:8;e -~ .. ~ 100 • .. te I"'t ............ ........ "' .. ... .. ~ • - " U888 88888:8 8 
~ • . ~ QQQOQ 000.000 ~ .I' 0 

! 
0 g-
o g~ " .., ... _ .... . 0 
0 :! ... ...... .... .. ~ 

0 ... ,..."' .... .... .,.,,...00 .... ~ • .. - Cl'lOICftCl'lo;Jr. Cl'lOOQ'lCftCftCl'> ~ • -- " · .... · .... . 
0 !::: - 001000 0000 0 0 '" 
" d~ -i "'. "'0\.., ;e~~:;:~; -- ....... .tIN'" ~ 
< 0 ...... 0\ ~"'C\Q>O '" ~ 

",0. ....... ... ..... . ... ... ~ - • ........ N P'I -.............. -0 .: ~ · ... . 000=00 .; 
~ 

0 0000 0 

" oi 01 00 .... '" ."C C\O"'", • • ..... · .. 00 ... .... "' ...... "'. ~ 

" " . ............. . ... .. _IO'ICJ\ ~ 

0 - .. .. ...,N ... :~i~;::i -~ - " a'I"'_O ~ 

• .! • · ... . 00,0";0"; 0 0 0 0_0_ 0 • -;! • -0 ~ 
0 e-_ • 0 • ~. "'..., .... "' .0 0' ... ...... . '" ~ f 0 ~~g - }:.1 :~g:::::::::: 0 

\Q>GNS", • - • II>\Q\Q"""'''' • _s " = L ~ 
· ... . · ... . . 

I.!' • .... ... .... .............. • -. & 
~ -s_ •• -I "" NOIO"' _ .lI ...,0,_0 ...... N 

.L. Nt»8~'" ..0 ........... .., • 
-.! .... g. .0' ~g~~' ~!;; 8 CI'I _ .... 111 -- · . . .. · . . .. . 
~.A N"" _ "''''' ... ..., ....... NN N 

• • 
• -• • "' ...... ...... ~ 

b ... w;s: ... :;: ;:;;;:"'8 ~ -• : ~.gCl> S:;:::;;;:§8 0 
s ~ 

.!' N ......... ......... ...... .... N 

! 0 · . .. . · . . . . . .. ; 00 000 0 0 0001:1 --.S 
I.!' -• ~ ..... .......... 0 ~s • :n~: .... :i " c.oi"'>G ..... .. "' - "'1 ~ 

~- " - ":1' .. ..,..0111 I'. • • ................. . ...... .... .... o. -- ..;,.;,.;";"; · . . . . . 
"~ ~ "' P'9 "' '''''' ''' " -. -•• ---• -.. 
" ~ '" ...... ,§ ~ : ':$i=~ ~ 

-. ~ N 
~ O ~ ... "'- - ~ ""_ IoItIJO"'C'I ::: .~ --........ • 
oj 
" . .. . ~ :; :; I 0 

~ ~ • • -" " " 
.CI'I O _ _ , 

• • ~ ~li!!i ' =:::: Ii ~ • ............ .... 
! g • Cl'lCI'ICI'IC'lOO ~!!~~~~ ~ ~ -.----
0 0 
0 0 • • " " •• &.I!. ! .. " " - • --• " . " • • 
~ = • = • Z" 

• • • .: • ~j ~ ~ e • " 
O . 

~ - -< " :c :c ~-~ 0 ~ -. • • Z .-.. ~ ~ 



 

1 

-89-

Table 37. Calculated meats weights (g) at shell height (mm) for sea scallops 
from Georges Bank , the Mid-Atlantic area , offshore Gulf of Maine, 
and inshore GuI f of Maine . 

snell 
Heignt 

(m) 

40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 

Georges! 
Bank 

0 . 88 
1.80 
3 . 20 
5 .22 
7. 98 

11 . 60 
16.Zl 
21.94 
28 . 92' 

, 37.29 
47 . 18 
58 .74 
72 . 09 
87 . 39 

104. 78 

Calculated Meat Weight (g) 

Off.nore! 
Mid

2 
Gulf of 

Atlantic Maine 

0 . 90 0 . 50 
1.85 1.09 
3. 33 2.05 
5. 48 '3 .51 
8. 45 5. 58 

12 . 36 8 . 41 
17. 38 12.13 
23 . 65 16 . 91 
31 . 33 22.89 
40 . 59 30.25 
51.58 39 . 15 
64.47 49 . 78 
79.44 62 . 32 
96 . 64 76 . 96 

116 . 26 93. 90 

Insh.ore 
Gulf of 

Maine 

0 . 44 
0.99 
1.93 
3 . 39 
5 . 53 
8 . 52 

12. 53 
17 . 77 
24 .44 
32. 77 
42 . 99 
55 . 36 
70.1.3 
87.57 

107. 97 

4 

Calcula~ed from NMFS 1978-1981 Georges Bank research survey shell height -meat weight 
equation , 

-6 3 . 1748' 
Meat Weignt (g) • 7.24854 x 10 snell Heigllt (m ) (N • 3036 , r • 0 . 97) 

2Calcula"ed from NMl'S 1977-1981 Mid-Atlantic researm survey shell height-meat weight 

3 

equation ,. 
6 3 . 2335 

Mea t Weignt. (g) • 5.92915 x 10- snell Heignt ( !DIll) (N' 8992 , r' 0 . 98) 

Calculated from' NMFS 1980 offshore Gulf of Maine commercial sample shell height-meat 
weight equation, 

Meat We igllt (g) .1.32248, lC. 10-6 She ll Height ~~~13 (N' 1726 , r. 0.93) 

4 
Calculaeed. f rom inshore Gulf of -Maine (Penobscot Bay) camme~cial sample. shell heigh~-meat 
weight equa~ion, 

Mea~ We ight (g) .5.88847 x 10- 7 Shell Height 3 . 6664 (N • 1101, from Haynes , 1966 ). 
(m) 



 

Table 38. Cal culated shell heights (lUI) 'at Qleat weight (g) for sea scallops froll Georges Bank. the Mid-A~lantic ,area, 
offshort; Gulf of Ma~n~ , and inshor(t Gulf of Maine. 

OII~UI.~pd Shel I Jlelgh~ (na) 

Meat 
Georges· M~l 3 . 4 Weight Meat Orrshore Inshore Largest \ Difference ill Shell Height 

(g) Count; Bank AtI.oU ~ ~ulf of Haine Gulf of Maine Between Two Most extre.e Values 

7.56 60 79 . 3 77 . a a7.4 a7 . 1 12.0\ 
a.25 55 al.4 79.9 89.3 89 . 2 U . 8 
9 . 07 50 8~ . 8 82 .2 91.5 91.6 11 . 4 

10.08 45 86.4 84.a 94.0 94 . 2 11.1 
11.34 40 89.5 a7 . a 96.8 97 . 3 10.8 
12.96 35 93.2 91.3 100.1 100 . 9 10.5 
15 . 12 30 97.6 95 . 6 104.0 105.3 10.1 
18 . 14 25 103 . 1 100.9 IOa , 9 110.6 9.6 
22.68 20 110.2 IQ7 . 9 115 .2 117.6 9 . 0 

I 
Calc~lated frOG NMFS 1978-19~1 Georges Ban~ research survey sea scallop .-eat weight - shell height equation. 

2 Shell lIeigh~ (1!!flI) • 43.3194 Mea~ Weigh~ ~g~9904 (N' 3036 , r· 0.97). 

CaJculated fro. NMfS 1917-1981 Mid- Atl~ntic Tes~ardh survey sea scallop ~at weight-shell height equation, 

Shell "eight ( .... ) • 42 . 6830 Meat Weight ~ . 29696 (N = 8992, r. 0 . 9a) 
3 g) 
Calculated fro. NMFS 1980 offshore Gulf of Maine commercial sample sea scallop meat weight - shell height equation, 

0.25093 
Shell lIeight ( .... ) = 5 ~ .6149 Mea~ Weight (aj (N • 1726, r = 0.93). 

4Cal culated by inverse prediction fr~ inshore Gulf of Maine (Penobscot Bay) commercial sample sea scallop meat 
weight - shell height ~quation. 

4 0 . 27293 . 
Shell lIeight (AIlD) = (169.8234 x 10 ~leat Weight (g» (N = 1107, fro.llaynes, 1966). 

, 
'" 0 , 
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Percent distribution of USA cOJDmercial sea scallop landings (metric 
tons,. meats.), by vessel tonnage class, from Georges Bank (Subdivision 
SZe), the Middle' Atlantic (Area 6) and th~ Gulf of Maine (Division SY) , 
1965-1980 . The' distributions refle ct the' percent of USA sea scallop 
landing~ within each geographical area accounted for by the three 
vessel classes·. annually. Data derived from vessels using scallop 
dredges and landing in New England (1965-1980) and New Jersey (1978- 1980 ) 
ports. ' 
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Figure 7 . USA and Canadian commercial sea scallop landings (metric tons J meats) and 
commercial catch per unit: of effort (CPUE: metti c t ons of meats landed 
per day· fished) from. Georges 8ank (Area SZe), 1944- 198 1. 
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USA commercial sea: scallop catch rates- (me'tric. 'tons of mea'ts l anded · 
per day fished) fron Georges Bank (Subdivision SZe) J the Middl e Atlan'tic 
(Area 6) and the Gulf of Main& (Division SY) I by vessel tonnage class, 
1965-1980 . Data derived from vessels using scallop dredges and 
landing in New England (1965-1980) and New Jersey (1978- 1980) ports. 
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Figure 9 . Shell heigh~ frequency dis~ribu~1ons of USA commercial sea scallop 
samples from Georges Bank (area 5Ze). 1965-1980. Each yearly dinribu
tion was derived by weigh'ting USA commercial shell height frequency 
dist:ributions hom the- Soutit Olanne l , Southeast Pare, and Nor-them 
Edge and Peak regions in each- year by ~,e respective annual USA 
commercial sea scall op landings from these- regions. 
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Figure 1·0 . She-ll heigh'!: frequency distribuitons of USA commercial sea scallop 
samples from the South Channel region (Statistical Areas 521, 522 , 
an~ 526 ) of Geor&es Bank, 1965 - 1980. 
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Figure 11 . Shell height: frequency dis~ribu'tions of USA· commercial sea scaUop 
samples from the Sou~east Pa~ region (Statistical Area 525) of Georges 
Bank, 1965-1980. ~o samples were obtained in 1976 . 
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Figure 12.. She-li height frequency distributions or USA commercial sea scallop 
samples from the Northern Edge and Peak. region (Statistical Areas 523 
an~ 524) of Georges Bank, 1965-1980. No samples were obtained in 
1971, 1973, 1974, and 1976. 
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Figure 13. Shell heigh.t frequency dist.ribut.ions of USA commercial sea scallop 
samples from- the Middle Atlantic ( Area 6). 1965-1980. -Each yearly 
distribution was derived by weighting USA commercial shell height 
frequency distributions from' the New York. Bight, Delmarva , and 
Virginia-North Carolina regions in each year by the respective annual 
USA commercial sea scallop . landings from these regions. 
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Figure 14. Shell height frequency distribut.ions of USA commercial sea scallop 
samp'les from the New Yor k Bigh-c region (Statistical Are as 611 -616 ) of 
the Middle Atlantic, 1965 - 1980 . 
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Figure 15. 3hell heigh~ frequency dis~ribu~ions of USA commercial sea scal lop 
samples from the Delmarva regi,on (Statistical Areas 621-626 ) of 
the Middle Atlantic. 1965-1980. ~o samp l es were obtained in 1971. 
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Figure 16. Shell height frequency' dis~ributions of USA commercial sea scallop 
samples from. the Virginia-North. Carolina region (Statistical Areas 631-
6.32) of the- Middle Atlan.tic., 1965-1980. No samples were obtained 
during 1967- 1971 and 1974- 1977. 
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Figure 11 .. Shell height frequency distributions of USA commercial sea scallop 
samples f~om the Gulf of Maine (Statistical Areas 511-515 ) . 1965 -1980. 
No samples were obtained during 1966-1968 and in 1979 , 
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Figure 18. USA (Northeas:t Fisheries Center) sea scallop research vessel survey 
samp l ing strata in the No~hwest Atlantic. Georges Bank to cape 
Hatt.eras, used in' annual surveys since 1979. For analytical purposes J 

survey strata are grouped by major fishing regions: Virginia-North 
Carolina (Strata 1-8) ; Delmarva (Strata 9-20); New York Bight (Strata 
21-36) ;. Southern New England (Strata 37-44); South Olannel (S,trata 
45-56); Southeast Part (Strata 57-60); and Northern Edge and Peak 
(Strata 61-06, 71-74). 
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Figure 19 . Shell neighe frequency distributions of sea scallops obtained in USA 
alterna~e-tow, research survey dredge size-selectivity experiments 
conducted with lined and unlined 2.44 meter (8 foot) sea scal lop 
dredges. in the Middle Atlantic during 1980 ( from Serchuk and Smolowi t z 
1980: 'f. 19) . 



 

Figure 20. 
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USA (No~heast Fisheries Center) offshore (>2 7 m) bottom traw l survey 
sampling. strata. in the Nort:hwest. Atlantic, Nova. Scotia to Cape 
Hatteras. Gulf of f.1aine strata in which s,ea scallop catches were 
analyzed include 26, 39, and 40 (31-60 fm) and 27, 37 J and- 58' -. 
(61-100 fm) . 
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lure 21. 5 .. SC~110P research. vossot survey 'heU hatlnt froqucrcy distributions 
of sea ,c .. lIop, fro. Geor,., lank (Strata 45-66. 11.74).1975.1977-
1981. frequency distributions for 1975 and 1977 wore lie rived fro. USA 
research veuol surveys . Frequency dhtdbuti<lns for 11918 . 1981 wore 
dorh.~ froa both USA and Canadian rosearch vo".' sur,voys. 
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USA sea l' caUop research vcssol survey sholl hel,ht bequen.:y dlstribu 
tion. of , ' •• sca.llops fro. tho South Channe l re,ion (Stnu 45-56) of 
Georau "nk , 1915, 1971-1911. 
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Flauru 24. Sea scaUop research vossel survey shell height rrequenc~' distr ibu
t ions of tea :JI:aUop' fro. t he Northolll Edge anI! Peak realo.t 
(Strate 61 -66 , 11-74) of Georges Balik, 1975, 1971-1981. frequency 
dist ributions f or 1975 er.d 1!H1 were derlvod f ro. USA resnrch 

____ ~ __________________________________________________________ ~'~.:.~.:.~1 survey' . froquenty 4l , tributlon' for 1978-1981 w~ ro ~orlvod 
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Figure 31 • 

-1 26-

• 

Locations of- ten-minute squares of latitude and longitude on Georges 
Bank and in the Middle Atlantic where sea scallops were collected for 
shell height -meat weight analyses during USA sea scallop research 
vessel surveys, 1977-1981. Each. point represents the center of a ten
minute squa~ in which samples were obtained and may represent more ~han 

one survey station wi thin tile: ten-minute square at which samples were 
cOllected. 
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FigJ.1re 326 Shell height frequency diseribution of Georges Bank sea scallops 
collected for shell height-meat weight analyses during USA sea scallop 
research vessel surveys. 1978-1981 . 
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Figure 33 . Shell height f requency distribution of Middle Atlantic sea scallops 
collected for shell height-meat weight analyses during USA sea 
scallop researcn vessel surveys, 1977-1981. 
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Figure 34.. Shell height frequency distribution of offshore Gulf of ~Iaine sea 
scallops collected for shell height-meat weight analyses from 1980 
NMFS and States of Maine and Massachusetts commercial sea scall op 
samples ~ 
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Figure 35,", Shell height.-meat W'eigh't regTession relationships for sea scallops taken 
frolll Georges Bank. (1978-1981 USA scallop surveys), the Middle Atlantic 
(1977-1981 USA scallop surveys) , offshore Gulf of Maine· ( 1980 NMFS 
and States. of Maine and Massachusetts commercial sea scallop samples ) , 
and inshore' (Penobscot Bay) Gulf of Maine (from Haynes 1966) . 
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Figure 36. Loea'dons of ten-minute squares of latitude and longitude on Georges 
Bank and in the Middle A.tlantic where' sea scallops were collected for 
shell height -ovary weight and meat weigh t -ovary weight analyses 
during the- 1981 USA sea scallop research vessel survey. Each point' 
represents the center of a ten-minute square in wnich ovary samples 
were obtained and may represent more than one survey station within the 
t en-minute square at which ovary samples were collected. 
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Figure 37 . She l l heign1:-ovary weight relat.ionsnips for sea scallops samp l ed from 
Georges Bank and the Middle At l ant ic during the 1981 USA sea scallop 
research vessel survey_ 
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Figure 38 . Meat: weight-ovary weight re-la'tionships for sea scallops sampled 
from Georges Bank and the Middle Atlantic during the 1981 USA sea 
scallop resear ch vessel survey . 



 

-132-

I -.-.~-.,... ..... ,. 
" '-

; '", 

" i 
" • • i .. 

• j • 
• 

.~~~~~~~~~~~~~~~~~ 
~ ~ u ~ ~ u ~ ~ ~ ~ u U u ~ ~ 

.. 
" ;., 

• · .,-.< 
1 .. 
j • 

• , 
• 

+ 
: :C 
i .,L • ; 

~ " • , • 
• 

• 

__ ~II6I"I: I .1 

'-• 

-., . 

~ u u ~ u ~ ~ ~ ~ ~ M U ~ ~ u 
-.~~ ( ., 

~~_~t:II...c ....... -
\ .... ~l 

'-'" 
e~ 

.. G, '" 
,. ., .. ... .. .. ,. '.' •• u ~ U 

"-~"" I '" 

Figure 39. Yield (grams. meat weight.) per recruit for Georges Bank, Middle Atlantic, 
and Gulf of Maine sea scallops as a function of fishing mortaU ty rate 
(F) and age at entry to the fishery corresponding to 25, 3D, 40, and 
60 meat count scallops. Fmax and FO.l values are indicated for each 
yield per recruit curve. All analyses were performed using tne Paulik 
and Gales (1964) allometric yield per recruit model with natural 
mortality rate (M) # 0.1 and age at recruitment CtpJ = 2.0 years. Meat 
counts refer to the number of scallop meats in a pound. 


