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SUMMARY 

The 1986 USA sea scallop research vessel survey was conducted from 29 
July to 29 August 1986 using the R/V ALBATROSS IV to evaluate relative 
abundance, size composition, and recruitment patterns in the USA Georges Bank 
and Mid-Atlantic sea scallop resources. A total of 460 sampling tows were 
accomplished; 182 tows were completed on Georges Bank and 278 tows completed 
in the Mid-Atlantic. The 1986 survey sampling was the most intensive in the 
12-year USA scallop survey time series. 

The 1986 survey catch per tow results reveal that the marked improvement 
in sea scallop abundance that began in 1985 has continued. Resource recovery 
from the record-low 1983/1984 conditions has rapidly occurred due to 
widespread outstanding recruitment of the 1982 and 1983 year classes. In the 
USA sector of Georges Bank, survey abundance values were among the highest in 
the survey series. In the Mid-Atlantic region, the 1986 survey data indicate 
that scallop abundance has reached record-high levels. In both resource 
areas, current abundance is 3-4 fold greater than during 1983/1984. 

Total stock biomass and harvestable biomass «80 meat count scallops) 
have also markedly increased as a result of improved recruitment. However, 
the survey data indicate that potential long-term yield is still being lost 
due to short-term harvesting af smaller-sized scallops. This was most 
perceptible in the 1986 survey results from the South Channel region of 
Georges Bank where a large expected increase in harvestable biomass from the 
strong 1982 year class failed to materialize. "Mixing" of small scallops in 
the commercial landings is the apparent cause for this situation. 

Distributions of harvestable biomass derived from the 1986 survey 
indicate that large scallops «30 meat count) account for 63% of the 
harvestable resource in the USA portion of Georges Bank and 42% in the Mid
Atlantic. For both regions combined, 48% of the total harvestable biomass is 
accounted for by <30 count scallops. 

Due to the prevalence of small scallops (particularly the 1983 year 
class) across all resource areas, there is likely to be strong incentive in 
the USA fishery to harvest juvenile scallops during 1987. Scallops from the 
outstanding 1983 year class, however, are not expected to attain a 30 count 
size until spring 1988. To the extent that fishing mortality on these small 
scallops is not effectively limited until then, long-term benefits from 
management of the USA sea scallop resource will be dissipated. 
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INTRODUCTION 

Sea scallop research vessel surveys have been conducted by the National 
Marine Fisheries Service (NMFS) in 1975 and annually from 1977 onward to 
monitor and assess trends in abundance, population composition, and 
recruitment patterns of USA offshore (3-200 n. mi from the USA coastline) sea 
scallop resources. Together with commercial fisheries data, the survey 
results have been used to evaluate stock and fishery status and to forecast 
future resource conditions (Serchuk 1983, 1984; Serchuk and Wigley 1984, 1985, 
1986). Scientific advice developed from the survey analyses has been 
regularly provided to resource managers (i .e., New England and Mid-Atlantic 
Fishery Management Councils) to enhance knowledge on the biological basis of 
the sea scallop fisheries. 

This document presents the results of the 1986 NMFS sea scallop research 
vessel survey and provides an evaluation of current resource conditions, 
recruitment prospects, and abundance levels of the USA Georges Bank and Mid
Atlantic sea scallop populations. 

METHODS 

The 1986 survey was conducted from 29 July to 29 August using the RjV 
ALBATROSS IV. Areas sampled included Georges Bank and the Mid-Atlantic in 
depths between 28-110 meters (15 to 60 fathoms). Due to equipment/ problems 
and weather constraints, survey coverage in 1986 was less synoptic than in 
previous years. No sampling was conducted in Southern New England waters 
(sampling strata 37-44: Figure 1) or in Canadian waters on the Northern Edge 
and Peak east of the International Court of Justice (ICJ) boundary line. The 
lack of sampling in the Southern New England region, however, will not 
measurably alter the 1986 survey results since historically this region is one 
of low scallop production and of marginal importance to the USA fishery. The 
Northern Edge and Peak region east of the ICJ line is an area of high scallop 
productivity, but is managed by Canada, and is presently unaccessible to th~ 
USA scallop fleet. Canada conducts an annual sea scallop survey of this 
region, and provides copies of their survey data to NMFS. Although the 1986 
results have yet to be received, they will be incorporated, upon receipt, into 
an overall evaluation of the Georges Bank resource. 

Operational difficulties during the 1986 NMFS survey also hindered 
complete survey coverage of the South Channel region of Georges Bank. Four 
survey strata (Strata 47-48 and 55-56: Figure 1) were not sampled due to these 
impediments. Although these strata comprise 54% of the South Channel survey 
area, historically they have not been the most important. During 1981-1985, 
the average abundance of scallops in these strata was 58% lower than the 
aggregate average abundance value for the entire South Channel region. 
Similarly, the average 1981-1985 biomass level of scallops in the four strata 
was 38% lower than the corresponding South Channel average. Accordingly, the 
lack of 1986 survey sampling in these areas should impart little bias in the 
evaluation of South Channel resource conditions. If anything, the absence of 
the sampling data will result in the 1986 South Channel abundance indices 
being overestimated rather than underestimated. Hence, the 1986 evaluation 



-2-

(relative to former years) will be liberal relative to abundance changes, 
rather than conservative. 

Sampling and survey procedures in 1986 were identical to those in 
previous years. Sampling was performed using a 2.44 m (8 ft) wide commercial 
sea scallop dredge equipped with a 5.1 cm (2 in) ring bag and a 3.8 cm (1.5 
in) polypropylene mesh liner to retain small scallops. Detailed 
specifications of this gear, used in all NMFS sea scallop surveys since 1979, 
are given in Serchuk and Smolowitz (1980). 

A stratified sampling design was used with offshore scallop regions 
(15-60 fm) stratified into geographical zones (strata) based on water depth 
and latitude (Figure 1). Sampling stations were allocated to strata in 
proportion to stratum area, and assigned randomly within strata. For selected 
strata in which either commercial fishing activity or sea scallops 
concentrations were known to occur, additional randomly-selected stations were 
added prior to the survey to increase the precision of the survey abundance 
estimates. Sampling station positions occupied in the 1986 NMFS scallop 
survey are depicted in Appendix Figures 1-3. Individual station (tow) catch 
and LORAN-C location data are provided in Appendix Table 1. 

Survey procedures in 1986 were identical to those used in previous 
scallop surveys. At each station, the survey dredge was towed for 15 minutes 
at 3.5 knots with a 3:1 wire scope. After each tow, the catch was sorted into 
biologIcal and trash components. All live scallops were codnted and shell 
height measurements taken, by 5-mm interval, on all individuals. 
Occasionally, subsampling procedures were used when large quantities of 
scallops were captured. All by-catch of finfish and other invertebrates were 
also enumerated and measured. Trash components were measured by volume and 
substrate composition and type noted. Hydrographic and navigational data were 
documented for each tow including distance over bottom using a Doppler speed 
log. Following the catch processing, the survey dredge and liner were 
inspected, and repaired or replaced as necessary. 

RESULTS 

Sampling Intensity and Overall Catch 

A total of 460 tows were performed during the 1986 sea scallop survey: 
278 in the Mid-Atlantic and 182 on Georges Bank (Table 1). Sampling intensity 
(tows per sq n mile) averaged 1:65 in the Mid-Atlantic and 1:40 in the USA 
sector of Georges Bank (1:54 if the four unsampled South Channel strata are 
included). The 1986 sampling was the most intensive in any of the annual NMFS 
scallop surveys performed since 1975. Individual stratum sampling intensities 
varied from one tow per 10 sq n miles (Strata 7, 50, 651 and 661) to one tow 
per 543 sq n mile (Stratum 9) (see Figure 1 for strata locations and areas). 

1Shell height is the greatest distance from the hinge region to 
the shell margin. 
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Sea scallop catches ranged from 0 (85 tows) to 4,564 
(Tow 50-15 in the South Channel region of Georges Bank). 
sampled, a total of 64,981 scallops were taken: 33,092 in 
31,889 on Georges Bank. 

Relative Abundance Indices 

scallops per tow 
Over all areas 
the Mid-Atlantic and 

Survey indices of sea scallop relative abundance and bioma2s were 
calculated in terms of mean number and mean meat weight per tow for each 
sampling stratum in the Georges Bank - Mid-Atlantic survey area (Table 1), and 
in terms of stratified mean catch per tow (numbers and meat weight) for 
principal scallop regions within the Georges Bank and Mid-Atlantic areas 
(Tables 1-4). Survey indices were derived for pre-recruit scallops «70 mm 
shell height; >80 meat count), recruit or commercial-sized scallops (>70 mm 
shell height; <80 meat count), and total scallops (all sizes) per tow-(Tables 
2-4; Figures 2~3). Size-related parameters (average shell height, average 
meat weight per scallop, and average meat count) were also calculated for each 
stratum and region (Tables 1-3) as well as on a tow-by-tow basis (Appendix 
Table 1). 

Abundance indices (total number per tow) were also developed for each 
region within Georges Bank and the Mid-Atlantic using a logarithmic 
transformation (In x+l) of individual tow catch data (Tables 5-6). This 
transformation tends to minimize the effect that extremely high but infrequent 
catches have on the mean abundance level. Retransformed abundance estimates, 
in original units, were subsequently derived from the transformed values. 

Since current management measures in the USA sea scallop fishery are 
based on meat count (number of meats per pound), survey catch per tow data 
were further analyzed in terms of catch distributions among various meat count 
intervals. For each stratum, region, and area, percentage distributions of 
the number of scallops within five meat count categories (>80 count; 80-40 
count; 40-35 count; 35-30 count; and <30 count) were calculated (Table 1). ' 
Because the survey gear was equipped with a mesh liner to retain small 
scallops normally not landed in the commercial fishery, survey meat count 
distributions of harvestable-sized scallops (>70 mm shell height; <80 meat 
count) were also determined (in terms of both-biomass and numbers)-for the 
major scallop regions within Georges Bank and the Mid-Atlantic (Tables 7-14; 
Figures 4-6). Similar analyses were performed for individual tow data but 
only the percent of each station's catch <40 count is provided (Appendix 
Table 1). 

2Meat weight per tow values were derived by applying area
specific shell height - meat weight equations to survey shell 
height frequency distributions. See footnote 2 in Appendix 
Table 1. 
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Georges Bank 

The 1986 Georges Bank survey catch per tow indices were among the 
highest in the survey time series indicating that the marked improvement in 
abundance that began in 1985 has continued. The survey results indicate that 
the strong 1982 year class has been followed by an even stronger 1983 
cohort. Abundance patterns and resource conditions within each of the three 
principal scallop regions on Georges Bank (South Channel; Southeast Part; USA 
Northern Edge and Peak) are described below. 

South Channel - In the South Channel region, all of the 1986 pre
recruit and total number and weight per tow survey indices were higher than in 
1985 (Table 2). Abundance and biomass values for pre-recruit scallops (94.7 
and 0.20, respectively) were the second highest in the 12-year time series and 
were triple the 1985 levels (Table 2; Figure 2). Record-high pre-recruit 
indices were obtained in two of the eight South Channel strata surveyed in 
1986 (Strata 46 and 53, Table 1); in three other strata (Strata 50, 51 and 
54), the 1986 pre-recruit values were near-record highs. Survey size 
frequency data (Figure 7) show that the marked increase in South Channel 
scallop abundance is due to an extremely strong 1983 year class. This cohort 
should provide outstanding recruitment to the South Channel fishery in 1ate-
1987 and during 1988 if it is not subjected to "mixing" or high fishing 
mortality before then. 

Catch per tow indices of commercial-sized scallops in the South 
Channel region declined in 1986 (Table 2). This decline was marked; the 
aggregate indices presented in Table 2 belie this reduction since survey 
coverage in 1986 focused principally on the most productive South Channel 
sampling strata (see METHODS section). Comparison of abundance and biomass 
values between 1985 and 1986 using only the strata sampled in 1986 indicates 
that a 40% decline in commercial-sized scallops occurred between years 
(Table 3). The anticipated large increase in 1986 harvestab1e biomass from 
the strong 1982 year class (1985 survey pre-recruit index of 30.1, one of the 
highest in the series) was not realized. In fact, harvestab1e biomass 
declined by 39% (778 g in 1985 vs 474 g in 1986) during the past year, with 
reductions evident in all meat count intervals below 80 count (Table 3). 
These results imply that significant fishing mortality occurred on the 1982 
cohort, presumably through "mixing" of these scallops in the commercial 
catch. A similar pattern of exploitation was observed in 1982 and 1983 on the 
outstanding 1979 year class (Serchuk 1984). For both cohorts, significant 
gains in yield per recruit and spawning potential seem to have been sacrificed 
for short-term yield despite the realization that intense harvesting of small 
scallops is inimical for attaining resource stability (Serchuk and Wigley 
1986). 

Meat count distributions of the South Channel scallop population 
derived from the 1986 survey (Tables 7-10) indicate that about 59% of the 
harvestab1e biomass (30% by number) is <30 count, the current management 
standard (Figure 4). However, since sci3110ps larger than 70 mm shell height 
only account for 24%, by number, of the South Channel resource, there is 
likely to be continued economic incentive to harvest the more abundant, 
smaller-sized scallops from the population. 
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Southeast Part - Abundance and biomass levels of scallops on the 
Southeast Part of Georges Bank sharply increased in 1986 (Table 2; Figure 
2). All of the survey catch per tow indices (pre-recruit, recruit, and total: 
numbers and weight) were higher than any during the past five years. Total 
abundance in 1986 was the second highest in the survey time series, while the 
1986 pre-recruit abundance and biomass values were the highest on record. 
Improved resource conditions occurred throughout the Southeast Part region. 
Increases in total number per tow values were observed in all four sampling 
strata comprising the region; the 1986 pre-recruit and total number per tow 
indices in Strata 58 and 60 represented new highs (Table 1). 

Growth of the 1982 year class during 1986 into the harvestable size 
range of the population resulted in a near-doubling of both the number and 
biomass per tow indices of commercial-sized compared with 1985 (Table 2). 
Increases were observed across virtually all meat count intervals (Tables 7 
and 9). The 1986 survey percent frequency distributions of harvestable 
scallops (Tables 8 and 10) indicate that large scallops «30 count) constitute 
72% of the commercial biomass available in the Southeast Flart region 
(Figure 4). In terms of numbers and weight, large scallops are presently more 
abundant than at any time since 1981. 

The prominent shell height frequency mode between 47-62 mm 
(Figure 8) indicates strong recruitment of the 1983 year class in ~he 
Southeast Part of Georges Bank. Compared with previous cohorts, the 1983 
cohort appears to be the strongest in the region since the 1977 year class. 
The 1986 survey size frequency data also suggest that the 1984 cohort may be 
strong as well although direct correspondence between survey age 2 catch per 
tow indices and subsequent year class strength is lacking. 

Given the improved status of the Southeast Part scallop resource, 
and the prospects for excellent recruitment to the fishery during the next 
year, the USA fleet will likely focus more of its future activity in this 
region of Georges Bank. 

USA Northern Edge and Peak - As in the Southeast Part of Georges 
Bank, all of the 1986 survey indices from the USA Northern Edge and Peak 
region increased from 1985 (Table 3). Although the abundance and biomass of 
commercial-sized scallops increased only modestly, the pre-recruit indices 
(both numbers and weight) doubled. Increases in pre-recruit values were 
recorded in nine of the ten sampling strata in the region indicating improved 
recruitment region-wide relative to 1985 (Table 1). Similar to the other two 
regions on Georges Bank, this improvement was due to the abundant 1983 year 
class (Figure 9). 

The slight increase in the overall abundance of commercial-sized 
scallops in the USA sector of the Northern Edge and Peak during 1986 was not 
uniformly reflected among all sampling areas. Commercial-size survey indices 
increased in only half of the sampling strata; in the others, the 1986 indices 
Were lower than in 1985. The largest declines occurred along the Northern 
Edge in Strata 651 and 661 (see Appendix Figure 3 for locations) where 
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abundance of commercial-sized scallops fell 73% and 39%, respectively. These 
areas were heavily fished by the USA fleet in both the latter half of 1985 and 
during 1986. 

It is difficult to assess the relative strength of the 1983 year 
class relative to previous cohorts in the USA portion of the Northern Edge and 
Peak since, prior to 1985, survey abundanc~ndices were calculated for the 
entirety of the Northern Edge and Peak region (i .e., Table 2 and Figures 2 
and 9). Since the ICJ boundary line announced in October 1984 effectively 
transected four of the survey sampling strata, new sub-strata (Strata 621, 
631, 651 and 661) were established in 1985 for evaluating trends in resource 
conditions in the USA sector of the region. The historic survey data 
(1975-1984), however, have not yet been reanalyzed relative to the ICJ line, 
and hence evaluation of current conditions in the USA portion relative to past 
status is problematic. 

The 1986 survey distributions of harvestable-sized scallops (Tables 
7-10) indicate that 62% of the harvestable biomass in the USA Northern Edge 
and Peak region is at or lower than 30 meat count in size (Table 8; 
Figure 4). The 1986 biomass is 17% larger than in 1985 due to growth in 
weight of larger-sized scallops «30 count: Table 3), presumably of the 1981 
year class (Figure 9). 

Since the density and biomass of scallops in several of the USA 
Northern Edge and Peak sampling strata were among the highest obtained in any 
of the areas sampled in the 1986 Georges Bank survey (Table 1), the Northern 
Edge and Peak resource will continue to attract significant fishing effort by 
the USA scallop fleet. 

Mid-Atlantic 

In the Mid-Atlantic area, the 1986 survey results indicate that 
scallop abundance is currently at a record-high level. The 1986 total number 
per tow and pre-recruit number per tow indices (57.6 and 31.5, respe'ctively) 
were the highest in the survey time series (Table 4; Figure 3), while the 1986 
survey index of commercial scallop biomass (0.33 kg of meats per tow) was the 
highest since 1979 (Table 2). A succession of good year classes (Figure 10) 
have increased Mid-Atlantic population size four-fold from the record-low 1983 
level and produced a doubling of stock biomass. Current resource conditions 
and survey results for the major Mid-Atlantic scallop regions (New York Bight; 
Delmarva; Virginia-North Carolina) are provided below. 

New York Bight - Almost all of the 1986 survey catch per tow indices 
for the New York Bight-region were record-setting values (Table 4). The 1986 
total number per tow index (71.5) was 27% greater than the previous high for 
the region, while the 1986 pre-recruit abundance value (37.0) was the highest 
ever (Figure 3). Population biomass increased 42% (0.38 to 0.54 kg/tow) 
between 1985 and 1986 approaching the historically-high levels observed during 
1975-1978. 
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Improvement in scallop abundance and biomass was widespread. 
Record-high pre-recruit values were recorded in six of the 16 sampling strata 
within the region (Table 1) reflecting significant recruitment across the 
entire expanse of the Bight. Relative to 1985, biomass indices in 1986 were 
higher in all but four strata. 

Survey size frequency data (Figure 11) and pre-recruit indices 
(Table 4) indicate that the 1981-1983 year classes have all been strong ones, 
with the 1982 and 1983 cohorts the best on record. The 1986 data further 
indicate that the 1984 year class (modal size between 12-22 mm: Figure 11) may 
also be good, since it is nearly as abundant at age 2 as the 1983 year class 
was in 1985. 

Due to the strong 1982 and 1983 cohorts, the New York Bight resource 
is currently dominated by small scallops; scallops less than 90 mm shell 
length (>40 meat count) constitute 82% of the population, by number, and 50% 
by weight. The 1982 year class (80-40 count scallops) presently dominates the 
harvestable stock accounting for 41% of the biomass (Tables 11 and 12; 
Figure 5) and 64% of the harvestable-sized individuals (Tables 13 and 14). As 
a consequence of this predominant cohort, larger scallops «30 count) comprise 
less than half (42%) of the harvestable biom'ass in the region (Figure 5). 
This situation is unlikely to change during 1987 when the outstanding 1983 
year class replaces the 1982 year class in the 80-40 count range. 

Delmarva -Survey results from the Delmarva region indicated 
significant improvement in resource abundance, sustaining the recovery that 
began in 1985. All of the 1986 Delmarva survey indices increased from 1985 
(Table 4). The 1986 total number per tow index (56.1), 58% higher than in 
1985, was the second highest in the survey time series (Figure 3). Pre
recruit abundance and biomass in 1986 attained record-high values, while total 
biomass reached its highest level since 1979. The abundance of commercial
sized scallops doubled from 1985 (22.1 vs 11.4: Table 4) increasing to near 
the record 1977-1979 levels. 

Large-scale increases in abundance appeared throughout the region. 
Record-high pre-recruit indices were obtained in four of the 12 Delmarva 
sampling strata (Table 1); two of these indices (Strata 10 and 11) were about 
an order of magnitude higher than in 1985. In three other strata (Strata 14, 
19, and 20), abundance of commercial-sized scallops increased to an all-time 
high. Record biomass levels were recorded in two sampling strata (Strata 14 
and 19) while in three others (Strata 10, 15, and 18), the 1986 biomass 
indices were three to four-fold higher than in 1985. As a result of these 
increases, present scallop densities in Delmarva are among the highest in the 
Mid-Atlantic. 

As in the New York Bight, recruitment of the 1982 and 1983 year 
classes in Delmarva has been excellent (Figure 12). While both cohorts 
appeared to be equal in strength in the Bight region, the 1983 year class is 
clearly the stronger of the two in Delmarva. The 1986 survey size frequency 
data also suggest that the 1984 year class may be an important one. 
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Even more than in the New York Bight, small scallops «90 mm shell 
height; >40 count) dominate the Delmarva resource, accounting for 87% of the 
population, by number, and 60%, by weight. The harvestable stock «80 count 
scallops) is presently predominated by 80-40 count scallops. This group 
(primarily individuals from the 1982 cohort) comprises 44% of the harvestable 
biomass (67%, by number) in the Delmarva area (Tables 12 and 14; Figure 5). 
Proportionally, this is the most dominant that 80-40 count scallops have been 
as judged from the 1975-1986 survey time series. 

Larger scallops «30 count) account for only 32% of the current 
harvestable biomass in Delmarva (Figure 5); in 1985, however, larger scallops 
comprised 70% of the commercially-available biomass (Table 12). While a 
reduction in the proportional importance of larger scallops in the resource 
was expected in 1986 due to recruitment of the strong 1982 cohort into the 
harvestable component of the population, the 1986 reduction was far greater 
than anticipated due to a significant decline in the abundance of the largest
sized scallops. Both abundance and biomass of scallops <25 count in size 
declined by 50% between 1985 and 1986 (Tables 11 and 13), with the 1986 values 
the lowest on record. Since abundance and biomass of scallops in all other 
meat count intervals increased in 1986 (Tables 11 and 13), it seems unlikely 
that the reduction in the largest-sized scallops was due to unusually-high 
natural mortality. Rather, the magnitude of the decline suggests the USA 
fleet concentrated on large scallops to maintain yields and to "mix" with 
small scallops in order to comply with the meat count regulation standard. 

Scallops in the 80-40 meat count interval are expected to again 
dominate the harvestable Delmarva resource in 1987 due to recruitment of the 
excellent 1983 year class into the harvestable size range. 

Virginia-North Carolina - Unlike survey results in the more 
northerly Mid-Atlantic regions, all of the survey indices from the Virginia
North Carolina region declined in 1986 (Table 4). Total abundance and biomass 
values were the lowest ever obtained. Scallops were virtually non-existent in 
the region (Figure 13). The few scallops that were caught (68 individuals) 
were taken in Strata 6 and 7 (Table 1), and were small in size (mostly between 
42-72 mm shell height). 

As previously noted (Serchuk and Wigley 1984), the Virginia-North 
Carolina region is at the southernmost extremity of the distributional range 
for sea scallops. Abundance of scallops in the region is transitory and 
erratic. The norm is for population levels to be low and not self
sustaining. Since recruitment of individuals into the area is rare, it is 
unlikely that resource levels will significantly improve in the near future. 

DISCUSSION 

Results of the 1986 USA sea scallop research vessel survey indicate that 
a significant improvement in sea scallop abundance has occurred in the USA 
portion of Georges Bank and throughout the Mid-Atlantic region. Resource 
recovery from the record-low 1983-1984 levels has rapidly ensued due to 
outstanding recruitment of the 1982 and 1983 year classes in almost all 
resource areas. On Georges Bank, the 1986 survey abundance indices were among 
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the highest in the 12-year survey time series, while in the Mid-Atlantic 
survey abundance values in 1986 attained record-high levels. In both resource 
areas, current abundance levels are 3-4 fold greater than during 1983/1984. 

Accompanying the improved recruitment has been a marked increase in 
resource biomass. Stock biomass doubled in the Mid-Atlantic between 1984 and 
1986. A similar increase occurred in the Southeast Part of Georges Bank 
between 1985 and 1986. Since almost all of these increases are due to the 
1982 and 1983 cohorts, rather than growth in weight of older scallops, biomass 
has recovered at a slower rate than abundance. Since scallops quadruple in 
meat weight between ages 3 and 5, resource biomass can often increase at a 
faster rate than abundance. This potential is sacrificed, however, when small 
scallops are caught before such gains in meat weight can be realized. In 
recent years, scallops too small to meet the prevailing fishery meat count 
standard have been "mixed" with larger-sized scallops in commercial catches to 
achieve an average meat count consistent with the regulatory standard. While 
this practice tends to maintain short-term yield, it hampers resource 
stability and increases dependence on incoming recruitment. The effects of 
"mixing" are subsequently seen in the resource surveys when expected increases 
in biomass due to recruitment are not observed. This was the case in the 
South Channel region of Georges Bank where the strong 1982 year class was 
expected in 1986 to generate a substantial increase in resource biomass from 
that-observed in 1985. The 1986 survey results revealed, however, t.hat 
biomass, rather than increasing, declined by 39%. Hence, the production of 
good recruitment, per se, does not insure that resource recovery will be 
sustai ned. 

Although current resource levels are statistically much improved compared 
with recent years (Tables 5 and 6), small scallops are dominant in virtually 
all resource areas. In the Mid-Atlantic region, scallops between 80-40 count 
comprise 42% of the harvestable biomass while in the USA portion of Georges 
Bank they comprise 22% (presumably a smaller percentage because of "mixing" 
practices). Conversely, large scallops «30 count) account for 40% of the 
harvestable biomass in the Mid-Atlantic and 63% on Georges Bank (Table 15). 
For both regions combined, 48% of the total harvestable biomass is accounted 
for <30 count scallops (Fi gure 6). 

Due to the widespread abundance of the 1983 year class across all 
resource areas, there will be a strong economic incentive to harvest (i .e., 
"mix") this cohort during 1987. Scallops from this year class, however, are 
not expected to attain a 30 count size until spring 1988. If exploitation on 
these small scallops is not effectively minimized until then, long-term 
benefits from management of the USA sea scallop resource will be dissipated. 

I .... 
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Summary of 1986 NMFS sea scallop research vessel survey data for sea scallops. by sampling stratum. 
Shell height data are in mm (25.4 mm = 1 inch); meat weight data are in grams (453.6 g = 1 pound); 
meat count refers to numbers of meats per pound. Area mean number and mean weight per tow values 
represent stratified means weighted by stratum area. 

Total 
All Sca 11 ops . Meat 

Weight 
(g) 

Per T 

Percent Distribution of 
Catch in Numbers 

>80 80-40 40-35 
Count Count nt 

65 69 70* 86.8 5.7 0.0 0.0 
90 29 46* 26.7 13.3 0.0 6.7 

15-60 28 0.3 0.1* 0.4* 69 56 3* 76.3 7.0 0.0 1.2 

15-25 4 5.8 2.0 7.8 65 68 52 74.2 12.9 6.5 3.2 

25-30 8 181.1 ** 47.0 228.1 ** 63 89 1167 79.4 11. 7 2.8 1.9 

30-40 8 225.7** 21.1 246.8** 58 127 883 91.4 5.2 0.7 0.3 

40-60 4 0.7 0.8 1.5 70 77 9 50.0 50.0 0.0 0.0 

15-25 4 0.3 0.0 0.3 57 168 1 100.0 0.0 0.0 0.0 

25-30 12 128.6 139.2** 267.8** 71 67 1824** 48.1 41.0 3.6 2.8 

30-40 12 101.4** 93.2 194.6** 71 64 1376 52.1 30.4 6.1 4.4 

40-60 8 1.1 3.9 5.0 75 59 38 22.5 67.5 5.0 2.5 

15-25 3 9.0** 2.7 11.7 42 113 47 77 .1 14.3 0.0 2.9 

25-30 10 61.7 65.5 127 .2** 73 59 980 48.5 32.4 4.0 5.8 

30-40 12 89.8 113.7** 203.5 73 62 1479** 44.1 36.2 7.4 5.9 

40-60 3 1.0 5.0** 6.0 78 57 48 16.6 66.7 11.1 5.6 

15-60 88 34.0** 22.1 56.1 68 73 350 60.8 26.2 4.3 3.4 

15-25 4 0.0 0.3 0.3* 132 11 10 0.0 0.0 0.0 0.0 

25-30 8 17 .1 ** 8.8 25.9 56 55 212 66.2 14.0 1.9 3,.9 

30-40 16 109.0** 76.6 185.6** 62 77 1100 58.7 31.2 4.3 2.4 

40-60 6 0.3* 1.0* 1.3* 75 64 9* 25.0 62.5 12.5 0.0 

15-25 4 4.8 10.0 14.8 97 21 324 32.2 5.1 3.4 3.4 

25-30 14 17.2 48.7 65.9 83 40 756 26.1 36.5 6.6 8.1 

30-40 20 124.6 141.4 266.0** 68 71 1705 46.9 42.7 5.6 2.6 

40-60 10 2.0 17.0 19.0 81 50 174 10.5 73.7 8.4 3.2 

15-25 6 33.0** 17.2 50.2** 71 48 473 65.8 7.0 1.3 2.0 

25-30 15 52.2** 31.9 84.1 71 59 652 62.0 18.5 2.6 2.4 

30-40 24 82.7 112.4** 195.1 73 59 1493 42.4 42.3 6.2 3.5 

40-60 4 0.0 2.3 2.3 89 31 33 0.0 77 .8 0.0 0.0 

15-25 7 21.2 35.4 56.6 81 43 595 37.4 27.5 5.0 6.1 

25-30 13 133.1 ** 72.4 205.5 69 65 1428 64.8 13.3 3.8 4.3 

30-40 9 54.4** 38.2 92.6 69 60 700 58.7 13.3 3.3 5.2 

40-60 2 0.0 0.0 0.0 

15-60 162 37.0** 34-.5 71.5** 70 60 544 51.7 30.7 4.6 3.3 

15-60 278 31.5** 26.1 57.6** 69 63 412 54.7 29.2 4.5 3.3 

<30 
Count 

7.5 
53.3 

15.5 

3.2 
4.2 
2.4 
0.0 
0.0 
4.5 
7.0 
2.S 
5.7 
9.3 
6.4 
0.0 

5.3 

100.0 
14.0 
3.4 
0.0 

55.9 
22.7 
2.2 
4.2 

23.9 
14.5 
5.6 

22.2 
24.0 
13.8 
15.5 

9.7 

8.3 
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Table 1 (continued) • 

Mean Number Per lOW All Sca 11 oes -
Stratum Depth Number Number lotal Average Calculated l Average Meat Percent Distribution of Catch in Numbe~ 

or Range No. of <70 mm >70 mm Number Shell Meat Weight (g) >80 80-40 40-35 35-30 <3"U 

Area (fm) Tows Per Tow Per Tow Per Tow Hei ht Count Per Tow Count Count Count Count COunt 

5 15-25 0.0 0.0 0.0 
46 25-30 6 20.2** 9.0 29.2 68 72 183 69.1 16.0 4.0 2.9 8.0 

47 30-40 NS -------Not Sampled------ NS NS NS --------------Not Sampled -- -------- ______ 

48 40-60 NS -------Not Sampled------ NS NS NS 
______________ Not 

Samp 1 ed ---------- ______ 

49 15-25 9 29.8 13.2 43.0 65 55 355 69.3 14.2 2.8 1.8 11.9 

50 25-30 15 721.1 149.0 870.1 54 133 2964 82.9 13.3 1.3 0.9 1.6 

51 30-40 12 417.1 64.2 481.3 51 152 1436 86.7 8.7 0.6 0.6 3.4 

i 52 40-60 12 13.5 29.9 43.4 87 32 614 31.1 23.4 11.3 5.6 28.6 

II 53 40-60 7 28.6** 29.1 57.7 83 32 821 49.5 9.4 4.0 3.7 33.4 

II 54 30-40 7 50.9 41.1 92.0 77 44 945 55.4 18.6 3.1 5.4 17.5 

55 30-40 NS -------Not Sampled------ NS NS NS 
________ ~ _____ Not 

Samp 1 ed ------------____ 

56 40-60 NS -------Not Sampled------ NS NS NS 
______________ Not 

Samp 1 ed------------ ____ 

South Channe~ 
(45-46, 49-54) 15-60 71 94.7 30.4 125.1 59 84 674 75.7 13.1 2.1 1.8 7.3 

57 30-40 3 0.7 2.3 3.0 103 19 71 22.2 22.2 0.0 0.0 55.6 

58 40-60 8 30.5** 4.8 35.3** 33 162 99 86.5 8.5 0.0 1.1 3.9 

59 30-40 12 20.6 19.9 40.5 80 30 616 50.9 14.4 1.2 1.4 32.1 

60 40-60 12 33.8** 26.8 60.6** 67 55 496 55.7 22.7 4.4 3.0 14.2 

So. East Part 
(57-60) 30-60 35 26.1** 18.7 44.8 66 48 424 58.1 18.7 3.0 2.3 17 .9 

61 30-40 8 17.9** 13.6 31.5** 81 35 406 56.7 13.5 0.4 2.0 27.4 

621 40-60 12 97.2 73.7 170.9 68 62 1257 56.8 22.4 6.6 4.9 9.3 

631 30-40 7 22.6 23.0 45.6 79 44 466 49.6 18.2 3.4 7.2 21.6 

651 30-40 12 259.8 50.0 309.8 65 86 1633 83.8 10.7 1.2 0.9 3.4 

661 40-60 12 133.8 60.9* 194.7 64 75 1183 68.7 17.3 1.8 2.1 10.1 

71 25-30 6 71.3 36.4 107.7 71 47 1030 66.3 10.1 2.6 2.9 18.1 

72 15-25 6 4.5 8.5 13.0 89 27 216 34.6 9.0 2.6 6.4 47.4 

73 15-25 6 0.7 0.3 1.0 59 112 4 66.7 33.3 0.0 0.0 0.0 

74 25-30 7 0.0 3.1 3.1 117 15 95 0.0 13.6 0.0 0.0 86.4 

USA No. Edge 
& Peak 

(61-661,71-74) 15-60 76 38.7 24.3 63.0 70 55 517 61.3 17.5 4.0 3.8 13.4 

USA Georges Bank 

:11 
(45-46, 49-54, 
57-661, 71-74) 15-60 182 52.4 24.7 77 .1 64 65 540 67.9 15.5 2.9 2.6 ILl 

I -"""lDeri ved by app lyi ng shell height-meat weight equations to shell eight frequency dlstrlbutions. 
*Lowest value obtained in 1975-1986 survey time series. 

**Highest value obtained in 1975-1986 survey time series. 

! I 
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USA sea scallop research survey relative abundance indices (standardized stratified mean number and 
mean weight per tow) (meats only, kg), mean shell height (mm), mean meat weight (g) per scallop, and 
average meat weight (number of scallop meats per pound) of sea scallops from NMFS surveys on Georges 
Bank, 1975, 1977-1986. Data are presented by principal scallop regions on Georges Bank. Survey indices 
are presented for pre-recruit «70 mm shell height), recruit (~70 mm shell height), and total scallops per tow1 

1977 3.9 53.0 56.9 0.01 1.15 1.16 101.1 22.2 
1978 5.2 33.2 38.4 0.02 0.76 0.78 101.2 22.2 
1979 4.5 56.5 61.0 0.01 0.98 0.99 93.1 28.0 
1980 51.2 19.3 70.5 0.08 0.35 0.43 58.2 74.6 
1981 9.9 24.0 33.9 0.02 0.43 0.45 81.2 34.0 
1982 139.3 41.9 181.2 0.32 0.60 0.92 60.7 89.4 
1983 15.2 37.0 52.2 0.04 0.52 0.56 79.6 42.3 
1984 10.2 17.9 28.1 0.02 0.35 0.37 81.2 34.1 
1985 30.1 33.1 63.2 0.08 0.53 0.61 74.2 47.1 
1986 94.7 30.4 125.1 0.20 0.47 0.67 59.5 84.2 

1975 1.8 38.4 40.2 <0.01 1.02 1.02 1l0.3 25.5 17.8 
1977 2.9 24.7 27 .6 0.01 0.62 0.63 103.9 22.8 19.9 
1978 2.1 24.8 26.9 0.01 0.86 0.87 ll7.5 32.2 14.1 
1979 6.9 19.2 26.1 0.01 0.64 0.65 99.4 24.9 18.2 
1980 19.4 37.4 56.8 0.03 0.63 0.66 78.2 11. 7 38.8 
1981 1.3 17.4 18.7 <0.01 0.42 0.42 102.5 22.2 20.5 
1982 0.7 8.8 9.5 <0.01 0.28 0.28 ll3.5 29.9 15.2 
1983 10.2 8.4 18.6 0.02 0.23' 0.25 78.7 13.7 33.2 
1984 4.2 12.1 16.3 0.01 0.22 0.23 86.6 14.4 31.4 
1985 8.2 10.9 19.1 0.02 0.21 0.23 76.0 11.8 38.4 
1986 26.1 18.7 44.8 0.05 0.37 0.42 66.4 9.5 48.0 

1975 86.8 120.6 207.4 0.23 1.81 2.04 77 .0 9.8 46.2 
1977 66.1 384.8 450.9 0.24 5.06 5.30 85.3 ll.8 38.6 
1978 178.6 372.0 550.6 0.31 7.56 7.87 84.9 14.3 31.7 
1979 64.3 234.9 299.2 0.18 4.03 4.21 87.2 14.1 32.2 
1980 598.6 129.3 727.9 0.82 1.85 2.67 52.4 3.7 123.9 
1981 277 .4 405.7 683.1 0.63 3.79 4.42 68.9 6.5 70.1 
1982 37.0 58.8 95.8 0.11 0.85 0.96 78.1 10.0 ,45.2 
1983 43.4 33.4 76.8 0.07 0.60 0.67 68.2 8.7 51.9 
1984 264.2 48.6 312.8 0.27 0.75 1.02 46.7 3.3 139.2 
1985

4 
76.1 173.2 249.3 0.23 1.67 1.90 73.9 7.6 59.4 

1986 38.7 24.3 63.0 O.ll 0.41 0.52 70.3 8.2 55.3 

1975 46.3 62.8 109.1 0.12 1.19 1.31 80.2 12.0 37.8 
1977 27.9 176.4 204.3 0.10 2.57 2.67 87.6 13.1 34.7 
1978 66.5 152.5 219.0 0.12 3.21 3.33 87.0 15.2 29.8 
1979 28.8 121.7 150.5 0.08 2.14 2.22 88.6 14.8 30.7 
1980 305.3 74.7 380.0 0.42 1.ll 1.53 53.5 4.0 112.6 
1981 76.4 120.1 196.5 0.17 1.29 1.46 70.7 7.4 61.2 
1982 73.2 43.9 ll7.1 0.18 0.66 0.84 67.5 7.1 63.5 
1983 26.5 30.9 57.4 0.05 0.51 0.56 73.0 9.7 46.6 
1984 ll8.6 30.1 148.7 0.13 0.50 0.63 50.1 4.2 107.2 
1985 46.4 89.9 136.3 0.13 0.97 1.10 74.0 8.1 56.0 
19864 52.4 24.t 77 .1 0.12 0.42 0.54 64.5 7.0 64.7 

abundance indices for the Northern Edge and Peak, 1978-1981, were derived from Canadian 
vessel survey data standardized to USA tow distance. 

weight derived by applying the 1978-1982 USA Georges Bank research survey sea 
Shell height-meat weight equation, 

ln Meat Weight (g) = -11.7656 + 3.1693 ln Shell Height (mm) (n = 5863, r = 0.98) 

shell height in the survey frequency distribution, multiplying by the frequency at height, 
the products, and dividing by the total number of scallops in the frequency distribution. 

meat count derived by dividing the calculated mean meat weight into 453.6 grams (1 pound). 

r only (west of ICJ boundary line). 
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Table 3. Comparison of USA sea scallop survey results for 1985 and 1986 for South Channel strata sampled in 1986 
(Strata 45-46, 49-54) and for the USA Northern Edge and Peak region (Strata 61, 621-661, and 71-74). 

Sfandaraized'Stratified Standardized Stratified 
Mean Number Per Tow Mean Weight (kg) Per Tow 1 Meat Weight(g, meat) Per Tow 

Number Number Total Weight Weight Total Harvestable 
<70 mm >70 mm Number <70 mm >70 mm Weight Biomass Meat Count Interva1 2 

Area Year Per Tow Fler Tow Per Tow Per Tow Fler Tow Per Tow Per Tow(g) 80-40 40-35 35-30 <30 

South Channel 1985 31.8 50.3 82.1 0.06 0.78 0.84 778 191 58 106 423 
1986 94.7 30.4 125.1 0.20 0.47 0.67 474 126 35 34 279 

USA Northern 
Edge and Peak 1985 18.5 23.2 41.7 0.05 0.35 0.40 348 106 26 22 194 

1986 38.7 ~4.3 63.0 0.11 0.41 0.52 408 87 33 36 252 

~Stratified mean weight (g, meat) per tow for scallops ~70 mm, <80 count. ~ 
Meat count is expressed as number of meats per pound. ~ 

I 

--.-~ ...• ~ -1 
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4. USA sea scallop research survey relative abundance indices (standardized stratified mean number 
and mean weight per tow), (meats only, kg), mean shell height (mm), mean meat weight (g) per 
scallop, and average meat count (number of scallop meats per pound) of sea scallops from NMFS 
surveys in the Mid-Atlantic, 1975, 1977-1986. 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 shell height) and total scallops per tow. 

1977 1.1 39.7 40.8 <0.01 0.72 0.72 98.5 17.7 
1978 2.5 36.7 39.2 0.01 0.80 0.81 102.6 20.6 
1979 3.9 13.7 17.6 0.01 0.35 0.36 95.3 20.2 
1980 10.7 10.8 21.5 0.02 0.25 0.27 75.7 12.4 
1981 13.1 13.5 26.6 0.02 0.21 0.23 68.2 8.6 
1982 7.9 15.1 23.0 0.02 0.24 0.26 78.5 11.1 
1983 8.0 9.9 17.9 0.02 0.20 0.22 80.6 12.5 
1984 13.0 13.9 26.9 0.02 0.23 0.25 70.3 9.4 
1985 34.0 22.1 56.1 0.07 0.31 0.38 65.7 6.8 
1986 37.0 34.5 71.5 0.08 0.46 0.54 69.9 7.6 

1975 25.2 16.1 41.3 0.09 0.24 0.33 72.1 7.9 
1977 2.9 24.2 27.1 0.01 0.60 0.62 103.9 22.7 
1978 8.3 26.2 34.5 0.03 0.62 0.65 95.7 18.9 
1979 30.8 39.3 70.1 0.05 0.60 0.65 73.7 9.3 
1980 23.4 13.3 36.7 0.04 0.27 0.31 66.8 8.4 
1981 2.8 5.9 8.7 0.01 0.15 0.16 90.1 18.0 
1982 5.5 8.0 13.5 0.02 0.18 0.20 85.2 14.5 
1983 7.8 5.4 13.2 0.03 0.13 0.16 78.7 1l.8 
1984 5.4 6.9 12.3 0.01 0.15 0.16 75.8 12.8 
1985 24.0 11.4 35.4 0.04 0.18 0.22 57.1 6.3 
1986 34.0 22.1 56.1 0.10 0.25 0.35 67.7 6.2 

1975 47.7 11.0 58.7 0.17 0.14 0.31 66.0 5.3 
1977 0.2 0.3 0.5 <0.01 0.01 0.01 88.7 14.2 
1978 15.7 7.3 23.0 0.06 0.09 0.15 68.7 6.4 
1979 4.6 6.5 11.1 0.01 0.10 0.11 75.3 9.9 
1980 0.8 4.6 5.4 <0.01 0.07 0.07 87.9 13.5 
1981 0.4 0.8 1.2 <0.01 0.02 0.02 95.2 18.5 
1982 1.0 0.3 1.3 <0.01 0.01 0.01 67.3 7.5 
1983 4.7 2.0 6.7 0.01 0.07 0.08 74.7 11.6 
1984 0.1 0.8 0.9 <0.01 0.02 0.02 95.3 17.4 
1985 2.9 2.3 5.2 0.01 0.03 0.04 70.8 7.5 
1986 0.3 0.1 0.4 <0.01 <0.01 <0.01 69.1 8.1 

1975 29.0 19.6 48.6 0.08 0.33 0.41 73.0 8.5 
1977 1.6 30.3 31.9 <0.01 0.61 0.61 100.0 19.0 
1978 6.0 29.7 35.7 0.02 0.66 0.68 97.8 18.9 
1979 13.9 22.9 36.8 0.02 0.43 0.45 79.9 12.4 
1980 14.8 11.3 26.1 0.02 0.25 0.27 71.3 10.4 
1981 8.6 10.0 18.6 0.01 0.18 0.19 72.0 10.3 
1982 6.2 10.9 17.1 0.01 0.19 0.20 80.2 12.0 
1983 7.6 _ 7.4 15.0 0.02 0.16 0.18 79.7 12.3 
1984 8.8 10.0 18.8 0.01 0.18 0.19 71.6 10.2 
1985 26.8 16.1 42.9 0.06 0.23 0.29 63.4 6.7 
1986 31.5 26.1 57.6 0.08 0.33 0.41 69.0 7.2 

meat weight derived by app lyi ng the 1977-1982 USA Mid-Atlantic research survey sea scallop 
height-meat weight equation. 

ln Meat Weight (g) = -12.1628 + 3.2539 ln Shell Height (mm) (n = 11943, r = 0.98) 

shell height in the survey frequency distribution, mUltiplying by the frequency at height, 
ng t~e products, and dividing by the total number of scallops in the frequency distribution. 

ge meat count derived by dividing the calculated mean meat weight into 453.6 grams (1 pound). 

25.7 
22.0 
22.4 
35.6 
52.5 
40.8 
36.2 
48.3 
66.5 
59.6 

57.7 
20.0 
24.1 
48.9 
54.3 
25.2 
31.3 
38.4 
35.5 
72.1 
72.7 

86.2 
31. 9 
71.2 
45.9 
33.7 
24.5 
60.2 
39.0 
26.1 
60.2 
55.9 

53.4 
23.8 
23.9 
36.6 
43.8 
44.2 
37.9 
37.0 
44.5 
67.8 
63.4 

.'. 
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Table 5. Standardized stratified mean catch (number) per tow of sea scallops from USA sea scallop research vessel surveys on 
Georges Bank, 1975, 1977-1986 1. Standard deviation of the mean (S.D.), coefficient of variation (C.V.: 100 S.D./Mean), 
and 95% confidence limits are provided as indices of variability. Data are summarized by the three principal sea scallop 
regions on Georges Bank and for the entire Georges Bank area. 

Linear LnCx+1l Re-transformed 
Confidence Confidence Confidence 

Re~ion Year Mean S.D. C.V. limits Mean S.D. C.V. limits Mean limits 

South Channel 1975 56.5 17.0 30.1 23.2 - 89.9 2.5674 0.2183 8.5 2.1398-2.9950 52.9 34.1 - 81.6 
1977 56.9 14.9 26.2 27.7 - 86.1 1. 5169 0.2555 16.8 1.0160-2.1078 32.9 19.6 - 55.0 
1978 38.4 7.8 20.4 23.0 - 53.8 1.4171 0.1689 11.9 1.0862-1. 7480 25.4 18.0 - 35.8 
1979 61. 0 37.6 61.6 -12.7 -134.8 1.5418 0.1857 12.0 1.1777-1.9059 21.5 14.6 - 31.3 
1980 70.5 29.9 42.4 12.0 -129.0 1. 5690 0.2096 13.4 1.1583-1.9797 25.7 16.7 - 39.3 
1981 33.9 10.0 29.4 14.3 - 53.5 1.6711 0.2366 14.2 1.2073-2.1349 26.5 16.3 - 42.8 
1982 181. 2 80.3 44.3 23.7 -338.6 1.9410 0.4140 21.3 1.1296-2.7524 78.9 34.5 -178.8 
1983 52.2 14.5 27.8 23.7 - 80.7 1. 9681 0.3038 15.4 1.3726-2.5636 40.2 21.7 - 73.7 
1984 28.1 8.7 30.9 11.1 - 45.1 1.8669 0.3126 16.7 1. 2543-2.4795 31.9 16.8 - 59.7 
1985 63.2 13.2 20.8 37.4 - 89.0 2.2143 0.2470 11.2 1. 7302-2.6984 80.2 49.0 -130.7 
1986 125.1 32.2 25.8 61.9 -188.2 2.4225 0.2167 8.9 1.9976-2.8474 118.1 76.9 -181.1 

Southeast Part 1975 40.2 9.4 23.4 21.7 - 58.6 2.9255 0.3011 10.3 2.3352-3.5158 53.2 29.0 - 96.8 
1'977 27.6 8.7 31.5 10.5 - 44.6 1.9997 0.3155 15.8 1. 3811-2.6183 35.4 18.6 - 66.6 
1978 26.9 4.5 16.9 18.0 - 35.8 2.7908 0.1762 6.3 2.4452-3.1364 29.1 20.3 - 41.5 
1979 26.1 6.7 25.6 13.0 - 39.2 2.4192 0.3009 12.4 1.8292-3.0092 34.3 18.6 - 62.7 
1980 56.8 21. 8 38.3 14.2 - 99.5 2.2990 0.4307 18.7 1.4548-3.1432 84.4 35.7 -197.7 
1981 18.7 4.1 22.0 10.6 - 26.8 2.2330 0.2278 10.2 1.7865-2.6795 23.6 14.8 - 37.5 
1982 9.5 2.6 27.4 4.4 - 14.6 1. 6546 0.2279 13.8 1. 2077 -2.1015 10.7 6.5 - 17.3 
1983 18.6 6.2 33.5 6.4 - 30.8 2.0634 0.2884 14.0 1. 4980-2.6288 19.8 10.8 - 35.6 
1984 16.3 6.2 38.4 4.0 - 28.5 1.6776 0.3210 19.1 1. 0486-2.3066 15.8 8.0 - 30.5 
1985 19.1 3.8 20.1 11.6 - 26.7 2.4347 0.2110 8.7 2.0212-2.8482 23.1 15.0 - 35.5 
1986 44.8 12.2 27.3 20.8 68.8 2.8469 0.2469 8.7 2.3628-3.3310 55.2 33.7 - 90.2 

Northern Edge 1975 207.4 70.7 34.1 68.9 -345.9 3.5373 0.3785 10.7 2.7956-4.2790 446.2 212.0 -937.8 
I 
I-' 

and Peak 1977 450.9 91.2 20.2 272.2 -629.7 3.8416 0.2272 5.9 3.3964-4.2868 1269.5 813.0-1982.1 en 
1978 1 550.6 64.5 11.7 424.0 -677.2 5.7736 0.1112 1.9 5.5553-5.9919 559.5 449.6 -696.2 I 

19791 299.2 27.6 9.2 245.0 -353.4 4.8503 0.1853 3.8 4.4873-5.2133 418.8 291.0 -602.5 
19801 727.9 119.2 16.4 494.2 -961.6 4.0011 0.1184 3.0 3.7692-4.2330 2201.5 1745.6-2776.4 
1981 1 683.1 116.5 17 .1 454.7 -911.5 4.7078 0.2198 4.7 4.2770-5.1386 1906.7 1239.0-2933.8 
1982 95.8 17.7 18.5 61.1 -130.5 2.7888 0.1900 6.8 2.4164-3.1612 141.5 97.2- 205.8 
1983 76.8 17.6 22.9 42.2 -111.3 2.4856 0.2026 8.2 2.0882-2.8830 105.9 70.9 -158.1 
1984 312.8 99.3 31. 8 118.1 -507.5 3.1559 0.2011 6.4 2.7619-3.5499 418.3 281.8 -620.7 
1985 249.3 45.6 18.3 160.0 -338.6 3.2053 0.1644 5.1 2.8832-3.5274 451.1 326.6 -622.8 
1986 2 63.0 17.1 10.8 41. 8 - 84.1 2.1288 0.2105 9.9 1. 7163-2.5413 93.4 61.5 -141.7 

Georges Bank 1975 109.1 27 .1 24.9 56.0 -162.3 2.9822 0.1796 6.0 2.6299-3.3345 124.3 87.1 -177.3 
(all areas) 1977 204.3 36.6 17.9 132.5 -276.1 2.5088 0.1518 6.1 2.2116-2.8060 243.5 180.6 -328.1 

1978 219.0 23.3 10.7 173.2 -264.7 3.2682 0.1113 3.4 3.0499-3.4865 626.9 503.8 -780.0 
1979 150.5 19.7 13.1 111.9 -189.1 3.0133 0.1211 4.0 2.7757-3.2509 248.3 195.6 -315.2 
1980 380.0 57.7 15.2 267.0 -493.0 2.8509 0.1194 4.2 2.6173-3.0845 487.0 385.4 -615.4 
1981 196.5 15.4 7.8 166.0 -266.7 2.5633 0.1467 5.7 2.2759-2.8507 175.0 131.0 -233.6 
1982 117.1 33.9 28.9 50.8 -183.5 2.2623 0.1925 8.5 1.8848-2.6398 80.8 55.1 -118.4 
1983 57.4 9.7 16.9 38.4 - 76.4 2.2059 0.1590 7.2 1.8941-2.5177 55.2 40.1 - 75.7 
1984 148.7 42.9 28.8 64.6 -232.8 2.3914 0.1630 6.8 2.0717 -2.7111 106.8 77.3 -147.5 
1985

2 
136.3 20.3 14.9 96.4 -176.1 2.6757 0.1282 4.8 2.4247-2.9267 153.1 118.9 -197.0 

1986 77 .1 11. 3 14 .6 55:0 - 99.1 2.3979 0.1303 5.4 2.1423-2.6535 90.2 69.6 -116.7 

1Stratified mean catch (number) per tow indices for the Northern Edge and Peak, 1978-1981, were derived from Canadian sea scallop 
research survey data post-stratified into USA sampling strata and standardized for differences in tow distance between USA and 
Canadian standard survey tows. 

20n1y USA sector (west of IC~ boundary line). _ 
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Linear Lri (x+ 1J Re-transformed 
Confidence Confidence Confidence 

Region Year Mean S.D. C.V. limits Mean S.D. C.V. limits Mean limits 

New York Bight 1975 51.1 10.0 19.5 31.6 - 70.7 2.1907 0.2197 10.0 1. 7599-2.6215 62.4 40.2 - 96.6 
1977 40.8 3.5 8.7 33.8 - 47.7 2.1368 0.1485 6.9 1.8461-2.4275 71.3 53.0 - 95.6 
1978 39.2 3.6 8.8 32.4 - 46.0 2.2003 0.1251 5.7 1. 9457 -2.4459 61.6 48.0 - 79.1 
1979 17.6 2.1 11.8 13.5 - 21.7 2.0713 0.1153 5.6 1. 8453-2.2973 19.5 15.4 - 24.7 
1980 21.5 2.6 11. 9 16.4 - 26.5 1.9366 0.1175 6.1 1. 7064-2 .1668 24.4 19.2 - 31.0 
1981 26.6 4.9 18.5 17.0 - 36.3 1. 8141 0.1197 6.6 1. 5797 -2.0485 22.5 17.6 - 28.7 
1982 23.0 2.8 12.3 17.4 - 28.5 1. 8876 0.1092 5.8 1. 6638-2.0914 20.3 16.2 - 25.4 
1983 17.9 1.8 10.2 14.3 - 21.5 1.6250 0.1029 6.3 1.4232-1.8268 17.1 13.8 - 21.2 
1984 26.9 3.3 12.3 20.4 - 33.4 2.1194 0.1771 8.4 1.7721-2.4667 34.1 23.8 - 48.7 
1985 56.1 7.0 12.5 42.3 - 64.9 2.5033 0.1654 6.6 2.1789-2.8277 72.3 52.0 -100.4 
1986, 71. 5 7.0 9.8 57.8 - 85.2 2.4547 0.1163 2.5 2.2270-2.6824 111.6 88.7 -140.4 

Delmarva 1975 41.3 11.0 26.6 19.7 - 62.9 2.7166 0.3022 11.1 2.1244-3.3088 50.2 27.3 - 91.6 
1977 27.1 3.6 13.4 20.0 - 34.2 2.6288 0.2540 9.7 2.1310-3.1266 39.9 23.8 - 66.2 
1978 34.5 3.4 9.9 27.8 - 41.2 2.0714 0.2233 10.9 1.6336-2.5092 50.1 32.0 - 78.2 
1979 70.1 26.1 37.2 19.0 -121.2 2.2576 0.2585 15.9 1. 5547 -2.9605 110.5 54.2 -224.1 
1980 36.7 7.0 19.0 23.1 - 50.4 2.0951 0.2377 11.3 1. 6292-2.5610 38.9 24.0 - 62.6 
1981 8.7 2.4 27.3 4.1 - 13.4 1.3413 0.2161 16.1 0.9177-1. 7649 8.5 5.2 - 13.5 
1982 13.5 2.8 20.7 8.0 - 19.0 1. 5072 0.1877 12.5 1.1395-1. 8749 12.1 8.0 - 17.9 
1983 13.2 2.3 17.1 8.8 - 17.7 1.3159 0.2095 15.9 0.9052-1.7266 11.1 7.0-17.2 I 

1984 12.3 2.3 18.8 7.7 - 16.8 1.3747 0.2149 15.6 0.9534-1. 7960 10.6 6.6 - 16.7 ...... 
1985 35.4 8.9 25.0 18.0 - 52.8 1. 8730 0.3616 19.3 1.1641-2.5819 33.9 16.2 - 69.9 

-....J 
I 

1986 56.1 6.4 11.3 43.6 - 68.5 1. 9519 0.3147 16.1 1.3349-2.5689 56.1 29.8 -104.9 

Virginia- 1975 58.7 0.7 1.2 57.3 - 60.1 0.5630 0.1004 17.8 0.3660-0.7600 6.8 5.4 - 8.4 

No. Carolina 1977 0.5 0.2 36.1 0.1 - 0.8 0.1935 0.0981 50.7 0.0015-0.3855 0.4 0.1 - 0.7 

1978 23.0 14.0 60.8 -4.4 - 50.3 1. 4280 0.5539 38.8 0.3424-2.5136 24.4 7.6 - 74.3 

1979 11.1 2.3 20.9 6.5 - 15.6 1. 2907 0.3482 27.0 0.6081-1.9733 11.0 5.1 - 22.7 
1980 5.4 0.4 7.5 4.6 - 6.2 0.5469 0.0810 14.8 0.3877-0.7061 2.6 2.0 - 3.2 

1981 1.2 0.4 36.4 0.4 - 2.1 0.3542 0.1167 32.9 0.1256-0.5828 0.9 0.5 - 1.4 
1982 1.3 0.7 53.2 -0.1 - 2.6 0.5249 0.3060 58.3 -0.0751-1.1249 - 1.3 0.2 - 3.1 

1983 6.7 2.4 35.9 2.0 - 11.4 0.7370 0.2274 30.9 0.2913-1.1827 4.5 2.5 - 7.6 

1984 0.9 0.1 16.1 0.6 - 1.2 0.2256 0.0298 13.2 0.1668-0.2844 0.5 0.4 - 0.6 

1985 5.2 4.6 87.4 -3.7 - 14.1 0.7886 0.5824 73.9 -0.3529-1.9301 4.9 0.9 - 17.5 
1986 0.4 0.2 44.7 0.1 - 0.7 0.0730 0.0192 26.3 0.0388-0.1122 0.2 0.1 - 0.2 

Mid-Atlantic 1975 48.6 6.6 13.5 35.8 - 61.5 2.1812 0.1580 7.2 1.8713-2.4911 54.5 39.7 - 74.6 

(all areas) 1977 31.9 2.3 7.3 27.3 - 36:4 2.0851 0.1184 5.7 1. 8532-2.3170 48.1 38.0 - 60.9 

1978 35.7 2.8 7.7 30.3 - 41.1 2.0661 0.1210 5.9 1.8293-2.3029 52.0 40.8 - 66.1 

1979 36.8 9.7 26.4 17.7 - 55.8 2.1101 0.1496 7.1 1.8168-2.4034 36.5 27.0 - 49.3 

1980 26.1 2.9 11.3 20.4 - 31.9 1. 9168 0.1101 5.7 1. 7012-2 .1324 27 .2 21.7 - 34.0 
1981 18.6 3.0 16.0 12.8 - 24.4 1.5529 0.1044 6.7 1. 3483-1. 7575 14.5 11.6 - 18.0 
1982 17.1 1.8 10.5 13.6 <'- 20.6 1. 5869 0.0943 5.9 1.4020-1.7718 13.9 11.4 - 16.9 

1983 15.0 1.3 8.6 12.5 - 17.5 1.4119 0.0941 6.7 1.2270-1.5968 13.1 10.7 - 16.0 
1984 18.8 3.8 10.4 15.0 - 22.6 1. 6363 0.0144 7.3 1.4011-1.8715 18.9 14.7 - 24.1 
1985 42.9 4.9 11. 4 33.4 - 52.4 2.0807 0.1672 8.0 1.7533-2.4081 46.3 33.1 - 64.7 

1986 57.6 4.3 7.5 49.1 - 66.1 1. 9934 0.1234 6.2 1. 7518-2.2350 66.1 51.7-84.5 
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Table 7 • Distribution of standardized stratified mean weight (g, meat) per tow among various 
meat count intervals for sea scallops from NMFS sea scallop research vessel surveys 

on Georges Bank, 1975, 1977-1986. 

Meat Weisht (S' meatj Per Tow 

Total Harvestable2 
Count Interva1 3 

Biomass Biomass Meat 
Area Year Per Tow(S) Per Tow(S) 80-40 40-35 35-30 30-25 <25 

South Channel 1975 839 766 28 17 25 33 663 

1977 1161 1149 94 61 129 130 735 

1978 785 769 34 30 50 79 576 

1979 989 982 304 91 29 24 534 

1980 428 354 82 9 8 14 241 

1981 452 436 106 25 20 18 267 

1982 919 595 197 42 43 36 277 

1983 560 522 204 44 35 34 205 

1984 374 353 54 31 32 23 213 

1985 609 529 121 38 68 81 221 

1986 674 474 126 35 34 31 248 

Southeast Part 1975 1023 1018 16 20 36 67 879 

1977 629 620 51 27 26 22 494 

1978 869 863 17 10 14 12 810 

1979 650 640 31 6 12 12 579 

1980 665 636 220 46 23 11 336 

1981 415 412 49 27 23 14 299 

1982 285 284 8 8 10 7 251 

1983 254 231 12 4 11 17 187 

1984 235 224 57 26 11 9 121 

1985 226 209 41 14 13 18 123 

1986 424 373 71 17 16 12 257 

Northern Edge 1975 2037 1812 471 247 180 142 772 

and Peak 1977 5299 5064 1826 522 621 531 1564 

1978 7875 7567 632 468 746 817 4904 

1979 4211 4028 934 233 206 229 2426 

1980 2665 1846 560 212 205 146 723 

1981 4417 3788 2565 244 221 157 601 

1982 961 855 265 85 88 93 324 

1983 671 601 115 51 59 58 318 

1984 1019 753 204 67 58 59 365 

1985 1902 1670 1157 118 93 84 218 

19864 517 408 87 33 36 28 224 

Georges Bank 1975 1307 1190 188 102 84 78 738 

(A 11 Areas) 1977 2667 2569 758 233 300 266 1012 

1978 3329 3211 245 182 291 330 2163 

1979 2222 2144 511 133 97 104 1299 

1980 1531 1111 333 112 104 76 486 

1981 1457 1287 722 81 72 53 359 

1982 836 657 196 55 57 56 293 

1983 559 510 135 40 42 42 251 

1984 629 505 119 46 40 36 264 

1985
4 

1105 969 555 68 70 72 204 

1986 540 419 94 29 31 25 240 

1Meat weight values derived from shell hei ght values using 1978-1982 USA research survey 

equation, 

ln Meat Weight(g) = -11.7656 + 3.1693 ln Shell Height (mm) (n = 5863, r = 0.98). 

2Stratified mean weight (g, meat) per tow for sea scallops ~70 mm, ~80 count. 

i !I 3Meat count is expressed as number of meats per pound. 
! 

4USA sector only (west of ICJ boundary line). 
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Table 8. Percentage distribution of harvestable biomass (meat weight) of Atlantic sea 
scallops on Georges Bank, within various meat count intervals. Harvestable 
biomass is defined as all sea scallops >70 mm shell height. Data derived from 
distribution of standardized stratified--mean meat weight per tow in NMFS sea 
scallop research vessel surveys on Georges Bank, 1975, 1977-1986. 

Percent of Harvestable Biomass 

Meat Count Interval 1 
Area Year 80-40 40-35 35-30 3U-25 <30 <25 

South Channel 1975 3.7 2.2 3.3 4.3 90.9 86.6 
1977 8.2 5.3 11.2 11.3 75.3 64.0 
1978 4.4 3,9 6.5 10.3 85.2 74.9 
1979 31.0 9.3 3.0 2.4 56.8 54.4 
1980 23.2 2.5 2.3 4.0 72.0 68.1 
1981 24.3 5.7 4.6 4.1 65.4 61.2 
1982 33.1 7.1 7.2 6.1 52.6 46.6 
1983 39.1 8.4 6.7 6.5 45.8 39.3 
1984 15.3 8.8 9.1 6.5 66.9 60.3 
1985 22.9 7.2 12.8 15.3 57.1 41.8 
1986 26.6 7.4 7.2 6.5 58.8 52.3 

Southeast Part 1975 1.6 2.0 3.5 6.6 92.9 86.3 
1977 8.2 4.4 4.2 3.5 83.2 79.7 
1978 2.0 1.2 1.6 1.4 95.2 93.9 
1979 4.8 0.9 1.9 1.9 92.3 90.5 
1980 34.6 7.2 3.6 1.7 54.6 52.8 
1981 11.9 6.6 5.6 3.4 76.0 72.6 
1982 2.8 2.8 3.5 2.5 90.8 88.4 
1983 5.2 1.7 4.8 7.4 88.3 81.0 
1984 25.4 11.6 4.9 4.0 58.0 54.0 
1985 19.6 6.7 6.2 8.6 67.5 58.9 
1986 19.0 4.6 4.3 3.2 72.1 68.9 

Northern Edge 1975 26.0 13.6 9.9 7.8 50.4 42.6 
and Peak 1977 36.1 10.3 12.3 10.5 41.4 30.9 

1978 8.4 6.2 9.9 10.8 75.6 64.8 
1979 23.2 5.8 5.1 5.7 65.9 60.2 
1980 30.3 11.5 11.1 7.9 47.1 39.2 
1981 67.7 6.4 5.8 4.1 20.0 15.9 
1982 31.0 9.9 10.3 10.9 48.8 37.9 
1983 19.1 8.5 9.8 9.7 62.6 52.9 
1984 27.1 8.9 7.7 7.8 56.3 48.5 
1985

2 
69.3 7.1 5.6 5.0 18.0 13.0 

1986 21.3 8.1 8.8 6.9 61.8 54.9 

Georges Bank 1975 15.8 8.6 7.1 6.6 68.6 62.0 
(All Areas) 1977 29.5 9.1 11. 7 10.4 49.7 39.4 

1978 7.6 5.7 9.1 10.3 77 .6 67.4 
1979 23.8 6.2 4.5 4.9 65.4 60.6 
1980 30.0 10.1 9.4 6.8 50.6 43.7 
1981 56.1 6.3 5.6 4.1 32.U 27.9 
1982 29.8 8.4 8.7 8.5 53.1 44.6 
1983 26.5 7.8 8.2 8.2 57.5 49.2 
1984 23.6 9.1 7.9 7.1 59.4 52.3 
1985

2 
_ 57.3 7.0 7.2 7.4 28.5 21.1 

1986 22.4 6.9 7.4 6.0 63.3 57.3 

1Meat count is expressed as number of meats per pound. 

20nly USA sector (west of ICJ boundary line). 
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Table 10. Percentage distribution of harvestable number of Atlantic sea 
scallops on Georges Bank, within various meat count intervals. 
Harvestable scallops are defined as all sea scallops >70 mm shell 
height. Data derived from distribution of standardizE!d stratified mean 
number per tow of scallops in NMFS sea scallop research vessel su rveys 
on Georges Bank, 1975, 1977-1986. 

Percent of Harvestable Scalloes 
Meat Count Interval 

Area Year 80-40 40-35 35-30 30-25 <30 <25 
South Channel 1975 12.6 4.9 6.5 6.8 76.0 69.2 

1977 21.1 8.9 15.8 13.6 54.2 40.6 
1978 10.9 6.9 9.6 13.3 72.6 59.3 
1979 54.2 12.4 3.4 2.3 30.0 27.7 
1980 52.9 3.6 2.6 4.1 40.9 36.8 
1981 50.8 7.9 5.4 4.2 35.9 31.7 
1982 62.5 7.6 6.7 4.8 23.2 18.4 
1983 63.8 9.2 6.2 5.1 20.8 15.7 
1984 34.1 13.4 11.7 7.3 40.8 33.5 
1985 45.0 8.8 13 .3 13 .6 32.9 19.3 
1986 54.0 8.9 7.2 5.6 29.9 24.3 

Southeast Part 1975 4.7 3.9 6.0 9.6 85.4 75.8 
1977 22.3 8.5 6.9 4.8 62.3 57.5 
1978 7.2 2.8 3.6 2.8 86.4 83.6 
1979 18.8 2.6 4.2 3.6 74.4 70.8 
1980 62.1 9.6 4.0 1.6 24.3 22.7 
1981 29.9 12.1 8.6 4.6 49.4 44.8 
1982 9.1 6.8 6.8 4.5 77 .3 72.7 
1983 16.7 3.6 8.3 11.9 71.4 59.5 
1984 48.3 16.7 5.8 4.2 29.2 25.0 
1985 44.0 10.1 7.3 9.2 38.6 29.4 
1986 44.9 7.0 5.3 3.8 42.8 39.0 

Northern Edge 1975 45.0 15.8 9.7 6.5 29.5 23.0 
and Peak 1977 57.3 10.4 10.5 7.7 21.8 14.1 

1978 19.1 9.7 13.0 12.2 58.2 46.0 
1979 48.3 7.6 5.7 5.4 38.4 33.0 
1980 52.4 12.6 10.3 6.3 24.7 18.4 
1981 84.6 4.6 3.6 2.1 7.2 5.1 
1982 52.2 11.1 9.7 8.8 27.0 18.2 
1983 37.7 11. 7 11.4 9.6 39.2 29.6 
1984 52.3 10.7 7.8 6.8 29.2 22.4 
1985 84.5 5.2 3.5 2.7 6.8 4.1 
19861 45.2 10.3 9.9 6.2 34.6 28.4 

Georges Bank 1975 34.6 12.4 8.6 7.0 44.4 37.4 
(A 11 Areas) 1977 51.8 10.1 11.1 8.3 27.0 18.7 

1978 17.9 9.2 12.4 12.0 60.5 48.5 
1979 48.7 8.4 5.2 4.8 37.7 32.9 
1980 53.3 11.5 9.1 5.6 26.1 20.5 
1981 79.3 5.2 3.9 2.4 11.6 9.2 
1982 54.9 9.6 8.4 7.1 27.1 20.0 
1983 49.8 10.0 8.7 7.5 31.5 24.0 
1984 47.7 11.6 8.6 6.6 32.1 25.5 
1985 77 .8 5.9 5.1 4.4 11.2 6.8 
19861 48.6 8.9 8.1 5.7 34.4 28.7 

10n1y USA sector (west of ICJ boundary 1 i ne). 
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Table 11. Distribution of standardized stratified mean weight (g, meat) per tow among various meat count 
intervals for sia scallops from NMFS sea scallop research vessel surveys in the Mid-Atlantic, 
1975, 1977-1986 • 

Meat Weight (g, meat) Per Tow == 

Bight 

Delmarva 

Vi rgi ni a
North Carolina 

Mid-Atlantic 
(All Areas) 

Year 
19 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

1975 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

1975 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

1975 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

Total 
Biomass 

Per Tow( 
9 

720 
808 
357 
266 
230 
255 
224 
253 
383 
544 

325 
614 
650 
650 
307 
158 
195 
157 
157 
223 
350 

309 
7 

146 
109 

73 
23 
10 
78 
16 
39 

3 

413 
607 
676 
456 
270 
191 
205 
184 
191 
287 
412 

80 - 40 
6 

717 115 
803 4U 
350 21 
251 24 
210 61 
239 67 
205 24 
234 63 
310 101 
457 187 

240 66 
606 43 
624 55 
597 192 
270 38 
152 15 
178 19 
130 13 
145 18 
182 44 
250 110 

141 47 
7 1 

92 36 
102 35 

72 22 
21 <1 

7 1 
64 4 
16 2 
29 11 

2 <1 

329 63 
6U3 79 
658 45 
432 85 
247 28 
178 41 
190 43 
163 18 
178 41 
232 71 
331 138 

Meat Count Interva1 3 
40 - 35 35 - 30 30 - 25 

48 
32 

6 
9 

II 
17 
13 
23 
29 
42 

13 
23 
21 
80 

6 
3 
7 
7 

13 
6 

31 

1 
2 
9 
3 
1 

<1 
3 
2 

<1 

24 
35 
25 
33 
7 
8 

11 
10 
17 
18 
33 

67 
64 
11 
11 
10 
16 
14 
14 
28 
35 

16 
21 
24 
54 
14 
4 

12 
4 

13 
5 

29 

<1 
2 

12 
3 
1 
1 
1 
3 
1 

<1 

29 
45 
43 
27 
12 

7 
13 
9 

12 
17 
29 

99 
99 
15 
11 
10 
17 
17 
11 
29 
30 

19 
24 
33 
34 
23 

4 
10 

3 
12 
14 
23 

3 
<1 

6 
4 
7 
2 

<1 
<1 
1 
1 

<1 

31 
63 
65 
22 
15 

7 
12 
10 
10 
20 
24 

388 
568 
297 
196 
118 
122 
137 
123 
123 
163 

126 
495 
491 
237 
189 
126 
130 
103 

89 
113 

57 

90 
4 

46 
42 
37 >11 

17 ;,,! 

5 ~I 
56 «i 
8 ~) 

16 ~::: 

2 l!~ii 
~i 

;~i;~i 
0:1 

480 ci 
265"i 
185;1 
115 
111 11 
19168 ~~I 

.:;0;1 

106 ;;1 
107 ~: 

- -------------------------------___ --~I /0, 

1Meat weight values derived from shell height values using 1977-1982 USA research survey equation, 

ln Meat Weight (g) = -12.1628 + 3.2539 ln Shell Height (mm) (n = 11943, r = 0.98) 

2Stratified mean weight (g, meat) per tow for sea scallops ~O mm; ~80 count. 

3Meat count is expressed as number of meats per pound. 

~,i 
~j 

~i 
1.1 
;1 
sl 
~! 
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Table 12. Percentage distribution of harvestable biomass (meat weight) of AtlaGtic sea scallops 
in the Mid-Atlantic region, within various meat count intervals. Harvestable biomass 
is defined as all sea scallops ~70 mm shell height. Data derived from distribution of 
standardized stratified mean meat weight per tow in NMFS sea scallop research vessel 
surveys in the Mid-Atlantic, 1975, 1977-1986. 

Percent of Harvestable Biomass 

Meat Count Interval 1 

Area Year BO - 4D 40 - ~5 ~5 - 30 30 - 25 <~O <25 

New York Bight 1975 15.3 8.5 10.3 10.3 66.0 55.6 
1977 16.0 6.7 9.3 13.8 67.9 54.1 
1978 5.0 4.0 8.0 12.3 83.1 70.7 
1979 6.0 1.7 3.1 4.3 89.1 84.9 
1980 9.6 3.6 4.4 4.4 82.5 78.1 
1981 29.0 5.2 4.8 4.8 61.0 56.2 
1982 28.0 7.1 6.7 7.1 58.2 51.0 
1983 11. 7 6.3 6.8 8.3 75.1 66.8 
1984 26.9 9.8 6.0 4.7 57.3 52.6 
1985 32.6 9.4 9.0 9.4 49.0 39.7 
1986 40.9 9.2 7.7 6.5 42.2 35.7 

Delmarva 1975 27.5 5.4 6.7 7.9 60.4 52.5 
1977 7.1 3.8 3.5 4.0 85.6 81.7 
1978 8.8 3.4 3.8 5.3 84.0 78.7 
1979 32.2 13.4 9.0 5.7 45.4 39.7 
1980 14.1 2.2 5.2 8.5 78.5 70.0 
1981 9.9 2.0 2.6 2.6 85.5 82.9 
1982 10.7 3.9 6.7 5.6 78.7 73.0 
1983 10.0 5.4 3.1 2.3 81.5 79.2 
1984 12.4 9.0 9.0 8.3 69.7 61.4 
1985 24.2 3.3 2.7 7.7 69.8 62.1 : ~ ~ ~: 
1986 44.0 12.4 11.6 9.2 32.0 22.8 

Vi rgi ni a- 1975 33.3 0.7 2.1 66.0 63.8 
North Ca ro 1 i na 1977 13.8 11.2 5.6 6.6 69.3 62.7 

1978 39.1 2.2 2.2 6.5 • 56.5 50.0 
1979 34.3 8.8 11.8 3.9 45.1 41.2 
1980 30.6 4.2 4.2 9.7 61.1 51.4 
1981 1.8 5.4 4.2 7.4 88.6 81.2 
1982 9.8 2.6 10.5 1.8 77 .1 75.3 
1983 5.5 5.4 2.1 0.3 87.0 86.7 
1984 12.5 12.5 18.8 6.3 56.3 50.0 
1985 37.1 0.8 1.9 3.0 60.2 57.2 
1986 9.1 0.0 3.0 6.9 87.9 81.0 

Mid-Atlantic 1975 19.1 7.3 8.8 9.4 64.7 55.3 
(All Areas) 1977 13.1 5.8 7.5 10.4 73.6 63.2 

1978 6.8 3.8 6.5 9.9 82.8 72.9 
1979 19.7 7.6 6.3 5.1 66.4 61.3 
1980 11.3 2.8 4.9 6.1 81.0 74.9 
1981 23.0 4.5 3.9 3.9 68.5 64.6 
1982 22.6 5.8 6.8 6.3 64.7 58.4 
1983 11.0 6.1 5.5 6.1 77 .3 71.2 
1984 23.0 9.6 6.7 5.6 60.7 55.1 
1985 30.6 7.8 7.3 8.6 54.3 45.7 
1986 - 41. 7 10.0 8.8 7.2 39.5 32.3 

IMeat count is expressed as number of meats per pound. 
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Table 13. Distribution of standardized mean number per tow among various 
meat count intervals for sea scallops from NMFS sea scallop 
research vessel surveys in the Mid-Atlantic, 1975, 1977-1986. 

Stratified Mean Number of Scallo~s Per Tow 
Tota 1 Harvestable Meat Count Interval 

Number Per Number 
Area Year Tow Per Tow 80-40 40-35 35-30 30-25 <25 

New York Bight 1975 51.1 23.B 7.4 2.8 2.9 2.5 8.2 
1977 40.8 39.7 12.2 3.8 4.4 5.5 13.8 
1978 39.2 36.7 4.7 2.5 4.2 5.5 19.8 
1979 17.6 13.7 2.7 0.5 0.7 0.8 9.0 
1980 21.5 10.7 2.8 0.7 0.7 0.6 5.9 
1981 26.6 13.6 8.0 0.8 0.7 0.5 3.6 
1982 23.0 15.1 8.1 1.3 1.0 0.9 3.B 
1983 17.9 9.9 2.9 1.0 0.9 0.9 4.2 
1984 26.9 13 .9 7.0 1.8 0.9 0.6 3.6 
1985 56.1 22.2 12.6 2.3 1.9 1.6 3.8 
1986 71.5 34.5 21.9 3.3 2.3 1.7 5.3 

Delmarva 1975 41.3 16.1 9.5 1.0 1.0 1.1 3.5 
1977 27.1 24.2 4.7 1.8 1.4 1.3 15.0 
1978 34.5 26.2 6.4 1.7 1.6 1.8 14.7 
1979 70.1 39.3 21.1 6.2 3.5 1.9 6.6 
1980 36.7 13.4 4.7 0.5 0.9 1.3 6.0 
1981 8.7 5.9 1.6 0.2 0.3 0.2 3.6 
1982 13.5 8.0 2.5 0.6 0.8 0.5 3.6 
1983 13.2 5.4 1.8 0.5 0.3 0.2 2.6 
1984 12.3 6.9 2.1 1.1 0.9 0.7 2.1 
1985 35.4 11.4 6.5 0.4 0.3 U.8 3.4 
1986 56.1 22.1 14.7 2.4 1.9 1.3 1.8 

Virginia- 1975 58.7 11.0 7.8 0.1 0.1 3.0 
North Ca ro 1 i na 1977 0.5 0.3 0.1 0.1 0.0 0.0 0.1 

1978 23.0 7.3 5.5 0.2 0.2 0.3 1.1 
1979 11.1 6.5 3.7 0.7 0.8 0.2 1.1 
198U 5.4 4.7 2.5 U.3 0.2 0.4 1.3 
1981 1.2 0.8 0.0 0.1 0.1 0.1 0.5 
1982 1.3 0.3 U.1 0.0 0.0 0.0 0.2 
1983 6.7 2.0 0.4 0.3 0.1 0.0 1.2 
1984 1.0 0.8 U.2 U.2 0.2 0.1 0.1 
1985 5.2 2.3 1.8 O.U 0.0 0.1 0.4 
1986 U.4 0.1 <0.1 0.0 <0.1 <0.1 <0.1 

Mid-Atlantic 1975 49.6 19.7 8.1 1.9 1.9 1.7 6.1 
! 

(A 11 Areas) 1977 31.9 30.3 8.4 2.7 2.9 3.5 12.8 
1978 35.7 29.7 5.4 1.9 2.9 3.7 15.8 
1979 36.8 22.9 9.5 2.6 1.7 1.2 7.9 
1980 26.1 11.4 3.5 0.6 0.8 0.8 5.7 
1981 18.6 10.0 5.2 0.6 0.5 0.4 3.3 
1982 17.1 10.9 5.2 0.9 0.8 0.7 3.3 
1983 15.0 7.4 2.2 0.7 0.6 0.6 3.3 
1984 18.8 10.0 4.5 1.4 0.8 0.6 2.7 
1985 42.9 16.1 9.2 1.4 1.1 1.1 3.3 
1986 57.6 26.1 16.8 2.6 1.9 1.3 3.5 
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Table 14. Percentage distribution of harvestable numbers of Atlantic sea 
scallops in the Mid-Atlantic region, within various meat count 
intervals. Harvestable scallops are defined as all sca 11 ops 
> 70 mm shell height. Data derived from distribution of 
standardized stratified mean number per tow of scallops in NMFS 
sea scallop research vessel surveys in the Mid-Atlantic, 1975, 
1977-1986. 

Percent of Harvestable Scalloes 
Meat Count Interval 

Area Year 80-40 40-35 35-30 30-25 <30 <25 
New York Bight 1975 31.0 11.8 12.2 10.5 45.0 34.5 

1977 30.7 9.6 11.1 13.8 48.6 34.8 
1978 12.8 6.8 11.4 15.0 68.9 54.0 
1979 19.7 3.7 5.1 5.8 71.5 65.7 
1980 26.2 6.5 6.5 5.6 60.7 55.2 
1981 58.8 5.9 5.1 3.7 30.1 26.5 
1982 53.6 8.6 6.6 6.0 31.1 25.2 
1983 29.3 10.1 9.1 9.1 51.5 42.4 
1984 50.4 12.9 6.5 4.3 30.2 25.9 
1985 56.7 lU.4 8.6 7.2 24.3 17.1 
1986 63.5 9.5 6.7 4.9 20.3 15.4 

Delmarva 1975 59.0 6.2 6.2 6.8 28.6 21.8 
1977 19.4 7.4 5.8 5.4 67.4 62.0 
1978 24.4 6.5 6.1 6.9 63.U 56.1 
1979 53.7 15.8 8.9 4.8 21.6 16.8 
1980 35.1 3.7 6.7 9.7 54.5 44.8 
1981 27.1 3.4 5.1 3.4 64.4 61.0 
1982 31.2 7.5 10.0 6.3 51.3 45.0 
1983 33.3 9.3 5.6 3.7 51.9 48.1 
1984 30.5 15.9 13.0 10.2 40.6 3U.4 
1985 57.0 3.5 2.6 7.0 36.9 29.9 
1986 66.5 10.9 8.6 5.9 14.0 8.1 

Vi rgi ni a- 1975 7U.9 0.9 0.9 28.2 27.3 
North Carolina 1977 33.4 33.3 0.0 0.0 33.3 33.3 

1978 75.4 2.7 2.7 4.1 19.2 15.1 
1979 56.9 10.8 12.3 3.1 20.0 16.9 
1980 53.2 6.4 4.2 8.5 36.2 27.2 
1981 0.0 12.5 12.5 12.5 75.0 62.5 
1982 33.3 0.0 U.O 0.0 66.7 66.7 
1983 20.0 15.0 5.0 0.0 60.0 60.0 
1984 25.0 25.0 25.0 12.5 25.0 12.5 
1985 78.3 0.0 0.0 4.3 21.7 17.4 
1986 29.6 0.0 4.9 9.8 65.5 55.7 

Mid-Atlantic 1975 41.1 9.7 9.6 8.6 39.6 31.0 
(All Areas) 1977 27.7 8.9 9.6 11.6 53.8 42.2 

1978 18.2 6.4 9.7 12.5 65.7 53.2 
1979 41.5 11.4 7.4 5.2 39.7 34.5 
1980 30.7 5.3 7.0 7.0 57.0 50.U 
1981 52.0 6.0 5.0 4.0 37.0 33.0 
1982 47.7 8.3 7.3 6.4 36.7 30.3 
1983 29.7 9.5 8.1 8.1 52.7 44.6 

-1984 45.0 14.0 8.0 6.0 33.0 27 .U 
1985 57.2 8.7 6.8 6.8 27.3 2U.5 
1986 64.4 9.9 7.3 5.0 18.4 13.4 
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Table 15. 1986 percentage distribution of harvestable biomass (meat 
weight)of Atlantic sea scallops in the USA Georges Bank 
and Mid-Atlantic regions, within various meat count 
intervals. Harvestable biomass is defined as all sea 
scallops >70 mm shell height «80 count). Data derived 
from distiribution of standardiz:ed stratified mean meat 
weight per tow in NMFS 1986 research vessel sea scallop 
survey. 

Area 

South Channel 
Southeast Part 
USA No. Edge & Peak 

USA GEORGES BANK 

New York Bight 
Delmarva 
Virginia-No. 

MID-ATLANTIC 

USA TOTAL 
GEORGES BANK 

AND 
MID-ATLANTIC 

AREAS 

Carolina 

80-40 

26.6 
19.0 
21.3 

22.4 

40.9 
44.0 

9.1 

41.7 

35.2 

Percent Harvestable Biomass 
Meat Count Interval 
40-35 35-30 <30 

7.4 7.2 58.8 
4.6 4.3 72 .1 
8.1 8.8 61.8 

6.9 7.4 63.3 

9.2 7.7 42.2 
12.4 11.6 32.0 

3.0 87.9 

10.0 8.8 39.5 

9.0 8.3 47.5 
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Figure 1. 
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24 DEPTH ZONES (fathams) 

15- 25 

26-30 

31- 40 

41 -60 58 

USA (Northeast Fisheries Center) sea scallop research vessel survey 
sampling strata in the Northwest Atlantic, Georges Bank to Cape 
Hatteras, used in annual surveys since 1979. For analytical purposes, 
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 Channel (Strata 
45-56); Southeast Part (Strata 57-60); and ~orthern Edge and Peak 
(Strata 61-66, 71-74). 
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USA SEA SCALLOP RELATIVE ABUNDANCE INDICES 
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Figure 2. 

SOUTHEAST PART 

NORTHERN EDGE AND PEAK 

GEORGES BANK - ALL AREAS 

75 76 77 78 79 80 81 82 83 84 85 86 

YEAR 

USA sea scallop relative abundance indices (standardized stratified mean number 
per tow). by principal scallop regions on Georges Bank from USA sea scallop 
research vessel surveys of Georges Bank conducted during 1975 and 1977-1986 ~ 
(Note: Unlike previous years the 1986 indices for the Northern Edge and pe~ 
and Georges Bank only refer to scallop abundance in the USA sector, west 0 lYe 
the ICJ boundary line). The shaded portion of each bar represents the rel at d 
abundance of pre-recruit scallops (<70 mm shell height); the upper, non-shad:1_ 
portion of each bar represents the relative abundance of recruit or commerc1 
size scallops (~70 mm shell height). 
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USA SEA SCALLOP RELATIVE ABUNDANCE INDICES 

80 NEW YORK BIGHT 

60 

40 

20 

80 DELMARVA 

60 

40 

20 

80 VIRGINIA-NORTH CAROLINA 

60 

40 

20 

80 MID-ATLANTIC - ALL AREAS 
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YEAR 
USA sea scallop relative abundance indices (standardized stratified mean 
number per tow). by principal scallop regions in the Middle Atlantic. 
from USA sea scallop research vessel surveys in the Middle Atlantic 
conducted during 1975 and 1977-1986. The shaded portion of each bar 
represents the relative abundance of pre-recruit scallops «70 mm shell. 
height)· the upper2 non-shaded gortion of each bar represents the relatlve 
abundance of recrult or commercial-size scallops (>70 mm shell height). 
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Figure 

FROM 1986 NMFS SEA SCALLOP SURVEY 

tAREA OF CIRCLES ARE PROPORTIONAL TO HARVESTABLE BIOMASS LEVaS) 

4. Percentage distribution of harvestable biomass (meat weight) of Atlantic sea 
scallops, within various meat count intervals (number of meats per pound), from 
the 1986 USA sea scallop research vessel survey in the USA portion of Georoes Bank. 
Harvestable biomass i~ defined as all sea scallops >70 mm shell height. Data 
derived from 1986 survey distributions of standardized stratified mean meat 
weight per tow. 
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Figure 5. 

FROM 1986 NMFS SEA SCALLOP SURVEY 

(AREA OF CIRCLES ARE PROPORTIONAL TO HARVESTABLE BIOMASS LEVELS) 

Percentage distribution of harvestable biomass (meat weight) of Atlantic sea scallops, 
within various meat count intervals (number of meats per pound), from the 1986 USA sea 
scallop research vessel survey in the Mid-Atlantic region. Harvestable biomass is defined 
as all sea scallops >70 mm shell height. Data derived from 1986 survey distributions of 
standardized stratifTed mean meat weight per tow values. 
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FROM 1986 NMFS SEA SCALLOP SURVEY 

(AREA OF CIRCLES ARE PROPORTIONAL TO HARVESTABLE BIOMASS LEVELS) 

Figure 6. Percentage distribution of harvestable biomass (meat weight) of Atlantic sea 
scallops, within various meat count intervals (number of meats per pound), 
from the 1986 USA sea scallop research vessel survey in the Mid-Atlantic region 
and in the USA portion of Georges Bank. Harvestable biomass is defined as all 
sea scallops >70 mm shell height. Data derived from 1986 survey distributions 
of standardized stratified mean meat weight per tow. 
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GEORGES BANK - SOUTH CHANNEL 
SEA SCALLOP SURVEY H8GHT FREQUENCY DATA 
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SHELL HEIGHT (MM) 

Figure 7. USA sea scallop research vessel survey shell height 
frequency distributions of sea scallops from the 
South Channel region (Strata 45-56) of Georges Bank, 
1975, 1977-1986. 
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GEORGES BANK - SOUTHEAST PART 
SEA SCALLOP SURVEY HEIGHT FREQUENCY DATA 

1980 YEAR CLASS --
1982 YEAR ClASS 

---
'" 1980 YEAR CLASS 
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Figure 8. USA sea scallop research vessel survey shell 
height frequency distributions of sea scallops 
from the Southeast Part region (Strata 57-60) 
of Georges Bank, 1975, 1977-1986. 
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GEORGES BANK - NORTHERN EDGE AND PEAK 
SEA SCALLOP SURVEY HEIGIfT FREOUENCY DATA 
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Figure 9. Sea scallop research vessel survey shell height frequency 
distributions of sea scallops from the Northern Edge and 
Peak region (Strata 61-66 and 71-74) of Georges Bank, 1975, 
1977-1986. Frequency distributions for 1975, 1977, and 
1982-1986 were derived from USA research vessel surveys. 
Frequency distributions for 1978-1981 were derived from 
Canadian research vessel surveys. (Note: Unlike previous 
years, the 1986 frequency distributions refer only to the 
USA sector of the Northern Edge and Peak region, west of 
the ICJ boundary line.) 
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MID ATLANTIC - ALL AREAS 
SEA SCALLOP HEIGHT FREQUENCY DATA 
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Figure 10. USA sea scallop research vessel survey shell height 
frequency distributions of sea scallops from the 
Mid-Atlantic area (Strata 1-36), 1975, 1977-1986. 
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MID ATLANTIC - NEW YORK BIGHT 
SEA SCALLOP SURVEY HEIGHT FREOUENCY DATA 
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Figure 11. USA sea scallop research vessel survey shell height 
frequency distributions of sea scallops from the New 
York Bight region (Strata 21-36) of the Middle 
Atlantic, 1975, 1977-1986. 



, , 
j i 

I 

, I 

i I 

I 

I 
, I 
I I 

l i 

I i I 
! ' 

; i : 
I ' 

I 

i! I 
I 

I: I 

r i 
, I 

! I 

': , I' 

, i 

8 
6 
4 

2 

4 

2 

4 

2 

12 
10 

3: 8 

f2 6 

a: 4 
UJ 2 0-
a: 
UJ 8 CO 
~ 6 
:::> 4 Z 
Z 2 

~ 
~ 4 

0 2 
UJ 
a: 
t;{ 4 

~ 
2 

0 
UJ 

4 

N 2 
0 a: 
<t: 4 
0 
Z 2 

~ 
(/) 

6 

4 

2 

8 
6 

2 

-38-

MID ATLANTIC - DELMARVA 
SEA SCALLOP SURVEY HEIGHT FREQUENCY DATA 
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Figure 12. USA sea scallop research vessel survey shell height 
frequency distributions of sea scallops from the 
Delmarva region (Strata 9-20) of the Middle Atlantic, 
1975, 1977-1986. 
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Figure 13. USA sea scallop research vessel survey shell height 
frequency distributions of sea scallops from the 
Virginia-North Carolina region (Strata 1-8) of the 
Middle Atlantic, 1975, 1977-1986. 
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1 • Summary of 1986 NMFS sea scallop research vessel sampling data from the Mid-Atlantic 
and Georges Bank, by individual tow. 

No. of Calcu- Meat % of Catch <40 Count 
Strata Sea lated Weight Loran C Bearings 

Tow 1 Sea 11 ops Meat 2 ( 9) By By Depth Start End 
Number Cau ht Count Per Tow Number Wei ht (fm) X y X Y Date 
Mid-Atlantic 

1-1 0 26 26850 40693 26849 40684 8/4 

1-2 D 16 26989 40928 26989 40938 8/5 
1-3 0 19 26870 40525 26871 40534 8/5 
2-1 0 22 26868 41011 26864 41014 8/4 

2-2 0 28 26825 40618 26828 40610 8/4 

2-3 0 25 26861 41074 26863 41065 8/4 

3-1 0 44 26838 40801 26836 40792 8/4 

3-2 0 36 26825 40793 26823 40785 8/4 

3-3 0 40 26837 40796 26836 40786 8/4 

4-1 0 46 26826 40759 26824 40750 8/4 

4-2 0 50 26827 40827 26826 40818 8/4 

4-3 0 48 26836 41010 26834 41002 8/4 

5-1 0 16 26993 41094 26995 41106 8/6 

5-2 0 24 26874 41193 26869 41191 8/4 

5-3 0 13 27021 41230 27023 41240 8/6 

6-1 0 28 26858 41247 26857 41237 8/4 

6-2 28 61 94 135 3.6 43.6 32 26849 41237 26849 41227 8/4 
I 

-Po 

6-3 3 80 29 46 33.3 89.8 27 26846 41182 26847 41171 8/4 I-' 

6-4 20 65 72 126 5.0 46.6 30 26847 41206 26852 41207 8/4 
I 

6-5 2 97 22 41 50.0 88.9 28 26856 41227 26854 41218 8/4 

7-1 0 42 26840 41178 26840 41189 8/4 

7-2 8 90 31 118 50.0 80.0 42 26841 41210 26841 41200 8/4 

7-3 2 47 302 3 0.0 0.0 38 26842 41163 26842 41154 8/4 

7-4 4 106 22 82 100.0 100.0 43 26841 41236 26841 41226 8/4 

7-5 1 117 16 28 100.0 100.0 44 26840 41200 26840 41210 8/4 

8-1 0 48 26835 41174 26834 41165 8/4 

8-2 0 49 26834 41231 26835 41220 8/4 

8-3 0 50 26834 41193 26833 41184 8/4 

9-1 0 15 27003 41620 27002 41631 8/6 

9-2 25 66 88 129 12.0 31.8 26 26918 41476 26916 41466 8/3 

9-3 0 16 27003 41743 26098 41747 8/6 

9-4 6 65 35 78 16.7 84.5 21 26892 41375 26889 41367 8/4 

10-1 186 64 92 917 3.8 29.0 3U 26888 41803 26893 41809 8/7 

10-2 157 65 89 796 5.1 22.9 30 26880 41390 26881 41399 8/4 

10-3 286 62 75 1729 23.4 62.3 25 26904 41896 269U5 41806 8/7 

10-4 164 61 110 675 2.4 19.0 26 26906 41481 26911 41479 8/3 

10-5 65 72 ~5 ~31 20.0 6U.5 28 26907 41830 26907 41840 8/7 

10-6 232 66 81 1304 9.1 37.2 28 26907 41925 26908 41934 8/7 

10-7 341 61 116 1337 2.6 19.5 34 26876 41631 26881 41635 8/3 

10-8 394 62 87 2U47 8.4 42.9 31 26875 41415 26874 41405 8/3 

j 



Appendix 

Table 1 . Summary of 1986 NMFS sea scallop research vessel sampling data from the 
Mid-Atlantic and Georges Bank, by individual tow. 

No. of Mean Calcu- Meat -- %Latch--<40 Count 
Strata Sea Shell lated Weight 

Tow Scallops Height Meat (g) By By Depth 
Number l Caught (mm) Count2 Per Tow Number Wei~ht (fm) 

11-1 1456 55 161 4089 l.5 15.3 34 
11-2 156 66 91 779 l.9 13.0 32 
11-3 10 78 35 130 30.0 85.7 35 
11-4 249 57 128 881 2.4 14.7 36 
11-5 21 82 35 268 28.6 72.2 37 
11-6 71 74 47 682 26.8 68.9 34 
11-7 2 115 16 57 100.0 100.0 37 
11-8 9 99 23 175 55.6 80.5 39 
12-1 0 52 
12-2 2 75 68 13 0.0 0.0 53 
12-3 0 66 
12-4 4 68 82 22 0.0 0.0 48 
13-1 0 18 
13-2 0 15 
13-3 1 57 168 3 0.0 0.0 19 
13-4 0 21 
14-1 311 69 84 1671 3.2 9.3 29 
14-2 328 67 63 2367 12.5 25.1 30 
14-3 875 70 77 5176 8.5 22.2 31 
14-4 81 80 50 736 9.9 28.5 21 
14-5 323 80 48 3037 19.2 39.7 31 
14-6 55 64 69 359 5.5 36.3 28 
14-7 160 75 51 1437 12.5 44.8 28 
14-8 88 74 63 633 12.5 32.2 27 
14-9 150 75 52 1304 12.7 41.2 28 
14-10 487 63 99 2242 4.3 23.8 30 
14-11 4 87 35 51 50.0 82.2 30 
14-12 352 76 56 2869 22.7 47.9 31 
15-1 10 99 22 209 70.0 93.2 39 
15-2 591 67 75 3552 16.4 44.1 32 
15-3 235 67 73 1461 15.3 38.9 38 
15-4 455 78 54 3851 23.3 44.9 34 
15-5 7 101 20 160 42.9 77 .6 39 
15-6 525 65 97 2461 4.6 19.7 32 
15-7 47 72 65 329 21.3 44.3 36 
15-8 253 76 59 1930 16.6 33.4 36 
15-9 51 92 29 798 56.9 80.8 40 
15-10 14 59 90 70 0.0 0,0 31 
15-11 72 83 38 868 45.8 77 .8 35 
15-12 75 84 41 827 28.0 56.0 30 

Loran C Bearin~s 
Start End 

X Y X 

26876 41714 26878 
26863 41777 26866 
26887 41540 26883 
26844 41808 26849 
26839 41863 26837 
26842 41892 26842 
26872 41497 26882 
26850 41324 26847 
26817 41817 26822 
26835 41597 26836 
26846 41549 26851 
26835 41293 26839 
26948 42488 26954 
26985 42144 26983 
26959 42262 26954 
26925 42072 26931 
26884 42022 26881 
26826 42290 26824 
26822 42347 26821 
26798 42240 26800 
26804 42374 26797 
26859 42119 26854 
26879 42059 26885 
26799 42291 26806 
26873 42090 26871 
26892 41948 26891 
26828 42159 26824 
26820 42366 26823 
26737 42325 26731 
26850 42001 26852 
26829 41991 26835 
26775 42349 26769 
26794 42132 26797 
26868 41942 26865 
26780 42296 26777 
26819 42043 26813 
26758 42218 26757 
26814 42158 26812 
26826 42064 26826 
26789 42227 26787 

--V 

41704 
41769 
41533 
41803 
41854 
41882 
41493 
41319 
41815 
41587 
41548 
41286 
42496 
42154 
42254 
42078 
42030 
42299 
42358 
42250 
42371 
42125 
42061 
42289 
42099 
41958 
42163 
42375 
42329 
41993 
41994 
42345 
42124 
41934 
42305 
42043 
42209 
42166 
42055 
42236 

Date 

8/3 
8/3 
8/3 
8/3 
8/3 
8/3 
8/3 
8/4 
8/3 
8/3 
8/3 
8/4 
8/8 
8/7 
8/7 
8/7 
8/7 
8/7 
8/7 
8/4 
8/7 
8/7 
8/7 
8/7 
8/7 
8/7 
8/7 
8/7 
8/2 
8/3 
8/3 
8/2 
8/3 
8/3 
8/7 
8/3 
8/3 
8/7 
8/3 
8/4 

I 
~ 
N 
I 

.. J ~ 



1. Summary of 1986 NMFS sea scallop research vessel sampling data from the 
Mid-Atlantic and Georges Bank, by individual tow. 

No. of Mean Calcu- Meat % Catch <40-Count 
Strata Sea Shell lated Weight Loran C Bearings 

Tow Scallops Height Meat (g) By By Depth Start trid 
Number 1 Caught (mm) Count 2 Per Tow Number Weight (fm) X Y X Y Date 

16-1 4 91 37 49 50.0 56.7 46 26796 41989 26796 41979 8/3 
16-2 0 57 26758 42107 26764 42110 8/3 
16-3 21 72 72 132 4.8 9.7 44 26716 42281 26715 42271 8/2 
16-4 0 47 26759 42181 26759 42171 8/3 
16-5 6 85 36 75 16.7 48.9 45 26789 42042 26790 42033 8/3 
16-6 9 70 83 49 0.0 0.0 56 26717 42250 26723 42245 8/2 
16-7 0 57 26782 41945 26782 41936 8/3 
16-8 0, 50 26797 41922 26802 41930 8/3 
17-1 29 34 257 51 3.4 29.8 22 26885 42672 26884 42683 8/8 
17-2 0 11 27022 42610 27016 42614 8/8 
17-3 6 82 30 89 33.3 82.4 25 26844 42535 26850 42531 8/8 
18-1 290 71 68 1921 8.3 28.4 29 26722 42497 26723 42491 8/2 
18-2 124 78 46 1226 43.5 72.2 31 26784 42506 26778 42511 8/8 
18-3 117 84 43 1245 30.8 51.9 31 26727 42536 26726 42532 8/8 
18-4 295 70 72 1847 13.9 40.8 30 26746 42460 26748 42450 8/2 
18-5 17 76 54 144 23.5 51.2 30 26780 42541 26786 42546 8/8 
18-6 58 66 58 454 10.3 50.7 28 26708 42593 26709 42584 8/8 
18-7 31 67 81 173 6.5 20.9 28 26802 42554 26809 42551 8/8 I 

18-8 169 74 61 1256 18.9 43.7 33 26780 42410 26777 42418 8/7' .j:::. 

18-9 58 72 59 445 25.9 59.6 31 26777 42459 26778 42468 8/8 w 
I 

18-10 113 78 47 1088 25.7 49.2 29 26796 42427 26798 42419 8/7 
19-1 236 73 63 1708 17.8 41.9 33 26661 42529 26663 42539 8/2 
19-2 168 81 47 1614 40.5 63.5 34 26689 42458 26692 42450 8/2 
19-3 69 84 43 726 43.5 65.9 36 26750 42373 26756 42369 8/2 
19-4 11 72 69 72 9.1 21.1 40 26632 42486 26628 42479 8/2 
19-5 23 93 29 355 60.9 78.6 37 26704 42394 26710 42392 8/2 
19-6 171 80 46 1678 34.5 63.2 32 26668 42552 26675 42549 8/2 
19-7 329 72 68 2184 14.3 29.5 37 26660 42497 26665 42503 8/2 
19-8 318 73 64 2237 19.2 42.3 34 26707 42438 26706 42446 8/2 
19-9 610 67 85 3245 9.2 27.2 32 26744 42435 26738 42436 8/2 
19-10 383 72 67 2608 16.4 40.5 32 26697 42537 26701 42530 8/2 
19-11 88 83 48 840 26.1 36.5 40 26702 42344 26696 42347 8/2 
19-12 36 90 34 483 47.2 68.2 37 26664 42459 26662 42469 8/2 
20-1 15 76 61 III 13.3 25.2 44 26590 42524 26597 42524 8/2 
20-2 0 65 26676 42337 26682 42333 8/2 
20-3 3 87 42 32 33.3 39.7 46 26628 42468 26635 42465 8/2 
21-1 0 17 26769 43244 26774 43252 8/10 
2l-2 1 132 11 41 100.0 100.0 23 26720 42762 26719 42753 8/8 
21-3 0 13 26853 42914 26846 42909 8/8 
21-4 0 14 26898 42811 26895 42818 8/8 

I. 



Appendix 

Table 1 • Summary of 1986 NMFS sea scallop research vessel sampling data from the 
Mid-Atlantic and Georges Bank, by individual tow. 

No. o-f-- Mean Calcu- Meat % Catch <40 Count 
Strata Sea Shell lated Weight Loran C Bearin9s 

Tow Scallops Height Meat (g) By By Depth Start End 
Number 1 Cau9ht (mm) Count2 Per Tow Number Wei9ht (fm) W Y W Y Date 

22-1 36 41 94 174 13.9 77 .1 30 X26564 42954 X26553 42959 8/9 
22-2 46 40 73 286 19.6 95.8 31 X26599 42875 X26591 42875 8/9 
22-3 3 119 11 119 66.7 95.1 25 X26667 42749 X26660 42752 8/8 
22-4 28 68 35 364 42.9 94.1 30 X26560 43032 X26552 43035 8/9 
22-5 5 48 77 29 20.0 95.0 26 X26626 42772 X26623 42780 8/8 
22-6 28 40 61 207 14.3 97.1 28 X26575 42922 X26575 42932 8/9 
22-7 40 72 70 261 7.5 20.1 27 X26684 42653 X26679 42659 8/8 
22-8 '21 81 37 259 23.8 71.3 30 X26643 42668 X26645 42677 8/8 
23-1 43 67 70 280 14.0 51.1 37 15345 42823 15350 42817 8/1 
23-2 415 71 60 3148 13.7 31.0 38 15262 42920 15260 42912 8/1 
23-3 286 63 103 1264 3.8 15.3 33 15385 42730 15388 42721 8/1 
23-4 184 64 97 860 3.3 17.6 37 15409 42652 15413 42646 8/1 
23-5 220 20 373 268 2.7 71.8 32 X26563 42875 X26569 42881 8/9 
23-6 15 61 107 63 6.7 24.0 40 15383 42663 15378 42665 8/2 
23-7 128 56 79 740 10.9 56.7 34 X26521 42926 X26529 42928 8/9 
23-8 15 102 15 441 46.7 92.7 31 15395 42766 15392 42758 8/1 
23-9 529 77 57 4224 11.5 20.2 40 X26593 42580 X26591 42572 8/2 
23-10 22 57 96 104 9.1 32.0 32 X26519 43045 X26522 43054 8/9 I 

.p. 23-11 269 60 95 1282 6.7 36.0 37 15323 42874 15327 42866 8/1 .p. 
23-12 323 66 67 2173 }0.8 45.7 34 15248 43023 15242 43024 8/1 I 

23-13 97 45 63 7ee 20.6 85.1 32 X26537 42976 X26539 42986 8/9 
23-14 36 86 42 388 27.8 41.7 41 15251 42899 15254 42891 8/1 
23-15 297 69 83 1625 5.1 13.6 38 15298 42875 15304 42874 8/1 
23-16 91 18 871 47 1.1 77 .2 32 X26550 42923 X26543 42926 8/9 
24-1 0 57 15357 42573 15359 42564 8/2 
24-2 1 92 35 13 100.0 100.0 43 15355 42630 15355 42621 8/2 
24-3 0 46 15250 42828 15250 42820 8/1 
24-4 4 67 97 19 0.0 0.0 45 15302 42803 15303 42812 8/1 
24-5 3 80 55 25 0.0 0.0 46 15199 42947 15205 42945 8/1 
24-6 0 46 15336 42659 15340 42652 8/2 
25-1 13 81 24 244 30.8 93.0 16 X26811 43413 X26814 43422 8/10 
25-2 7 82 28 115 28.6 86.3 21 X26750 43518 X26743 43510 8/10 
25-3 14 108 17 363 78.6 95.8 20 X26796 43474 X26783 43472 8/10 
25-4 25 102 18 574 80.0 96.1 25 X26549 43274 X26558 43276 8/9 



Summary of 1986 NMFS sea scallop research vessel sampling data from the 
Mid-Atlantic and Georges Bank, by individual tow. 

No. of Mean Calcu- Meat % Catch <40 Count 
Strata Sea Shell lated Weight Loran C Bearings 

Tow Scallops Height Meat (g) By By Depth Start [rid 
Number 1 Caught (mm) Count 2 Per Tow Number Weight (fm) X Y X Y Date 

26-1 65 88 31 937 44.6 79.3 28 26505 43270 26514 43271 8/9 
26-2 50 94 25 901 60.0 89.9 30 26586 43351 26593 43359 8/9 
26-3 49 98 24 931 77 .6 96.0 28 26489 43238 26494 43246 8/9 
26-4 51 92 28 841 51.0 80.9 29 26472 43239 26479 43237 8/9 
26-5 19 92 30 287 63.2 89.5 27 26472 43179 26472 43187 8/9 
26-6 85 83 37 1035 45.9 79.0 29 26624 43363 26631 43371 8/9 
26-7 130, 77 52 1134 27.7 49.3 26 26683 43424 26674 43418 8/10 
26-8 270 79 49 2510 26.7 53.0 28 26564 43331 26574 43334 8/9 
26-9 4 90 26 69 50.0 90.9 32 26472 43148 26464 43153 8/9 
26-10 176 81 46 1741 31.8 54.2 28 26520 43288 26515 43294 8/9 
26-11 0 28 26794 43514 26798 43523 8/10 
26-12 14 57 105 61 7.1 34.6 27 26467 43208 26460 43213 8/9 
26-13 10 78 33 137 40.0 91.8 28 26612 43418 26619 43426 8/10 
26-14 0 27 26829 43544 26821 43537 8/10 
27-1 3 70 80 17 0.0 0.0 40 26408 43239 26412 43247 8/9 
27-2 0 36 26689 43437 26697 43441 8/10 
27-3 298 70 71 1911 9.1 22.7 37 W15156 43172 W15155 43181 8/1 I 

27-4 364 77 57 2918 12.6 21.7 39 W15166 43074 W15168 43082 8/1 +:> 
U1 

27-5 2 100 27 33 100.0 100.0 37 26607 43392 26614 43401 8/9 I 

27-6 471 81 51 4174 8.5 14.3 40 W15181 43045 W15184 43036 8/1 
27-7 444 59 104 1940 7.2 23.6 35 W15196 43166 W15183 43160 8/1 
27-8 3 105 21 65 66.7 86.4 40 26412 43249 26419 43246 8/9 
27-9 508 61 94 2459 8.5 27.4 34 W15240 43043 W15244 43034 8/1 
27-10 451 75 61 3327 7.5 14.3 37 W15167 43136 W15164 43144 8/1 
27-11 24 73 60 183 12.5 39.9 37 26492 43315 26497 43324 8/9 
27-12 468 74 59 3601 24.8 51.9 36 W15187 43113 W15186 43104 8/1 
27-13 207 46 142 660 5.3 27.8 38 26457 43119 26461 43128 8/9 
27-14 558 79 53 4770 13.3 22.7 39 W15194 43065 W15199 43067 8/1 
27-15 590 78 56 4767 14.1 25.2 37 W15205 43044 W15199 43045 8/1 
27-16 255 55 104 1109 8.6 31.5 36 26440 43162 26448 43166 8/9 
27-17 610 48 144 1923 2.5 14.3 34 W15220 43084 W15224 43076 8/1 
27-18 1 87 42 11 0.0 0.0 30 26768 43501 26775 43503 8/10 
27-19 0 35 26558 43347 26564 43352 8/9 
27-20 62 57 122 230 6.5 29.1 38 W15168 43198 W15173 43192 8/1 

J 
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Appendix 

Table 1. Summary of 1986 NMFS sea scallop research vessel sampling data from the 
Mid-Atlantic and Georges Bank, by individual tow. 

No. of Mean Calcu- Meat % Catch <40 Count 
Strata Sea Shell lated Weight 

Tow 1 Sca 11 ops Hei ght Meat 2 (g) By By Depth 
Number Cau9ht (mm) Count Per Tow Number Wei9ht (fm) 

28-1 1 82 51 9 0.0 0.0 50 
28-2 0 52 
28-3 8 82 48 75 37.5 54.3 46 
28-4 3 80 54 25 0.0 0.0 45 
28-5 5 74 69 33 0.0 0.0 46 
28-6 124 83 46 1227 20.2 34.5 40 
28-7 13 80 54 109 7.7 11. 7 45 
28-8 ,2 77 63 14 0.0 0.0 50 
28-9 33 76 64 234 3.0 6.5 45 
28-10 1 87 42 11 0.0 0.0 51 
29-1 14 108 16 409 71.4 97.4 23 
29-2 190 65 65 1319 22.1 76.7 15 
29-3 15 105 18 382 80.0 99.0 22 
29-4 63 72 65 443 15.9 46.0 22 
29-5 18 87 29 283 44.4 85.9 21 
29-6 1 62 128 4 0.0 0.0 18 
30-1 47 70 53 400 21.3 71.1 30 
30-2 103 85 29 1591 47.6 90.2 31 
30-3 7 120 14 220 100.0 100.0 26 
30-4 180 71 66 1238 17.2 48.1 27 
30-5 148 62 101 663 7.4 32.2 30 
30-6 260 66 89 1331 5.0 20.0 30 
30-7 184 70 66 1273 19.6 57.1 26 
30-8 8 88 32 114 62.5 92.5 27 
30-9 66 65 79 377 16.7 51.5 30 
30-10 6 80 50 55 50.0 74.6 27 
30-11 14 118 15 419 100.0 100.0 26 
30-12 42 81 40 476 47.6 83.5 30 
30-13 161 68 73 1003 9.3 39.8 29 
30-14 20 77 38 241 35.0 85.7 28 
30-15 16 106 19 377 87.5 98.1 28 
31-1 9 84 22 188 44.4 91.6 38 
31-2 381 77 50 3423 15.2 38.0 34 
31-3 35 77 48 328 17.1 42.4 38 
31-4 42 77 50 381 31.0 54.4 39 
31-5 259 61 III 1057 7.3 31.5 33 
31-6 342 69 67 2304 27.2 60.8 32 
31-7 23 81 41 257 26.1 59.3 40 
31-8 8 111 15 243 62.5 92.6 39 
31-9 35 81 31 504 40.0 90.1 31 
31-10 239 74 63 1725 5.9 14.9 34 

Arll'~_n.d:i y 

Loran C Bearin9s 
Start 

W Y W 

15151 43025 15151 
15108 43089 15114 
15107 43128 15108 
15179 42993 15181 
15146 43063 15147 
15190 43014 15187 
15161' 43044 15162 
15183 42966 15180 
15133 43092 15138 
15179 42946 15185 

X26639 43466 X26648 
X26677 43650 X26679 
X26601 43501 X26595 
X26286 43646 X26297 
X26407 43706 X26406 
X26344 43738 X26333 
X26401 43385 X26406 
15099 43424 15101 

X26454 43470 X26446 
X26211 43635 X26205 
X26450 43332 X26441 
X26403 43332 X26410 
X26261 43613 X26264 
X26428 43520 X26419 
X26380 43511 X26371 
X26530 43393 X26521 
X26482 43425 X26479 
X26317 43544 X26311 
X26427 43352 X26436 
X26413 43394 X26417 
X26433 43422 X26442 
14935 43441 14942 
15035 43399 15036 
15028 43345 15023 
15113 43209 15120 
14899 43523 14907 

X26167 43593 X26158 
14905 43397 14912 
14999 43379 14993 
14970 43508 14979 
15068 43388 15075 

Eriil 
Y 

43028 
43089 
43119 
42985 
43053 
43001 
43052 
42959 
43084 
42944 
43472 
43658 
43493 
43651 
43714 
43737 
43392 
43432 
43472 
43628 
43325 
43338 
43622 
43519 
43512 
43387 
43432 
43549 
43359 
43402 
43422 
43443 
43390 
43351 
43211 
43523 
43595 
43400 
43375 
43506 
43388 

Date 

7/31 
7/31 
7/31 
8/1 
7/31 
8/1 
7/31 
8/1 
7/31 
8/1 
8/10 
8/10 
8/10 
8/11 
8/11 
8/11 
8/10 
7/31 
8/11 
8/11 
8/10 
8/10 
8/11 
8/11 
8/11 
8/10 
8/11 
8/11 
8/10 
8/11 
8/11 
7/30 
7/31 
7/31 
7/31 
7/30 
8/11 
7/30 
7/31 
7/30 
7/31 

I 
.+::0 
0) 
I 

',J 
_~~ ••• w.~ •••••• ---, 



Strata 
Tow 1 

Number 

31-11 
31-12 
31-13 
31-14 
31-15 
31-16 
31-17 
31-18 
31-19 
31-20 
31-21 
31-22 
31-23 
31-24 
32-1 
32-2 
32-3 
32-4 
33-1 
33-2 
33-4 
33-5 
33-6 
33-7 
33-9 
34-2 
34-3 
34-4 
34-5 
34-6 
34-7 
34-8 
34-9 
34-10 
34-11 
34-12 
34-13 
34-14 
3!J-2 
35-3 
35-4 
35-5 
35-6 
35-7 

No. of Mean Calcu- Meat % Catch <40 Count 
Sea Shell lated Weight Loran C Bearings _ 

Scallops Height Meat 2 (g) By By Depth Start End 
Caught (mm) Count Per Tow Number Weight (fin) W Y W Y Date 

93 
680 
403 

o 
195 
167 
649 

27 
75 
11 

293 
6 

267 
443 

2 
7 
o 
o 
o 

48 
55 
3 

105 
116 

69 
305 

94 
92 

132 
390 
480 
112 
491 

31 
58 
98 

150 
238 
244 

11 
113 

o 
107 

o 

77 
67 
80 

80 
71 
81 
77 
76 

118 
55 

105 
67 
73 

130 
78 

93 
80 
99 
77 
78 
82 
70 
84 
81 
77 
63 
64 
68 
61 
90 
90 
73 
75 
70 
68 
97 
85 

70 

46 
77 
49 

49 
66 
49 
37 
45 
12 
YO 
16 
73 
66 
11 
60 

30 
43 
28 
50 
48 
41 
64 
35 
44 
49 
94 
84 
62 
93 
26 
31 
51 
55 
60 
63 
28 
38 

53 

912 
4001 
3701 

1807 
1154 
6019 

334 
749 
402 

1469 
168 

1657 
3056 

81 
53 

731 
586 

49 
953 

1091 
755 

2177 
1215 

955 
1217 
1875 
2590 
824 

2402 
538 
853 
869 

1234 
1812 
1758 
176 

1360 

913 

22.6 
8.5 

16.4 

18.5 
11.4 
18.2 
33.3 
25.3 
72.7 
12.3 
50.0 
13 .1 
12.9 

100.0 
0.0 

58.3 
20.0 

100.0 
38.1 
28.4 
34.8 
24.3 
48.9 
38.0 
44.7 
9.7 

12.7 
18.8 
13.8 
41.9 
51.7 
29.6 
28.0 
29.4 
25.8 
81.8 
36.3 

28.0 

51. 7 
28.2 
27.3 

34.5 
32.5 
29.4 
82.2 
65.9 
96.0 
40.7 
88.8 
44.1 
28.1 

100.0 
C.O 

83.7 
56.8 

100.0 
70.3 
63.6 
70.1 
62.8 
86.2 
72.1 
77 .2 
40.3 
39.7 
66.9 
47.4 
83.6 
84.2 
76.8 
63.9 
71.0 
74.3 
93.0 
63.2 

73.5 

37 
32 
36 
39 
35 
33 
39 
33 
33 
37 
37 
38 
34 
37 
44 
48 
47 
50 
19 
24 
22 
21 
24 
24 
24 
28 
28 
26 
29 
26 
27 
28 
28 
27 
27 
29 
26 
27 
32 
32 
35 
39 
36 
40 

15045 
15093 
14869 
14980 
14908 
15020 
14856 

X26496 
15027 
14957 
15089 

X26437 
15019 
15053 
14960 
15075 
14954 
14876 

X26270 
X26089 
X26015 
X26090 
X26146 
X26209 
X26069 
X26092 
X25996 
X26052 
X26064 
X26173 
X26174 
X26031 
X26128 
X25972 
X26020 
X26004 
X26071 
X26145 
X26082 
X25932 

14846 
14657 
14815 
14619 

43340 
43384 
43454 
43382 
43482 
43442 
43427 
43350 
43432 
43465 
43250 
43297 
43469 
43285 
43352 
43144 
43397 
43314 
43745 
43743 
43735 
43784 
43732 
43700 
43724 
43677 
43670 
43709 
43676 
43691 
43649 
43672 
43661 
43706 
43791 
43662 
43699 
43665 
43600 
43663 
43498 
43624 
43524 
43555 

15039 
15088 
14862 
14977 
14903 
15018 
14863 

X26487 
15031 
14961 
15093 

X26429 
15019 
15058 
14954 
15081 
14960 
14884 

X26262 
X26093 
X26014 
X26084 
X26136 
X26199 
X26078 
X26084 
X25986 
X26057 
X26053 
X26168 
X26180 
X26021 
X26132 
X25980 
X26019 
X26002 
X26082 
X26136 
X26073 
X25936 
14850 
14665 
14821 
14617 

43335 
43380 
43450 
43375 
43477 
43451 
43421 
43348 
43425 
43471 
43242 
43292 
43460 
43289 
43349 
43149 
43393 
43321 
43739 
43750 
43742 
43788 
43733 
43698 
43723 
43680 
43669 
43704 
43673 
43683 
43656 
43673 
43655 
43702 
43798 
43668 
43701 
43664 
43602 
43671 
43504 
43622 
43519 
43554 

7/31 
7/31 
7/30 
7/31 
7/30 
7/31 
7/30 
8/10 
7/31 
7/30 
7/31 
8/10 
7/31 
7/31 
7/31 
7/31 
7/31 
7/31 
8/11 
8/12 
8/12 
8/12 
8/12 
8/11 
8/12 
8/11 
8/11 
8/12 
8/11 
8/11 
8/11 
8/11 
8/11 
8/12 
8/12 
8/11 
8/12 
8/11 
8111 
8/12 
7/30 
7/29 
7/30 
7/30 

I 
+:> 
-...J 
I 



Appendix 

Table 1. Summary of 1986 NMFS sea scallop research vessel sampling data from the 
Mid-Atlantic and Georges Bank, by individual tow. 

No. of Mean Calcu- Meat % Catch <40 Count 
Strata Sea Shell lated Weight Loran C 8earings 

Tow Sca 11 ops Height Meat (g) By By Depth Start trid 
Number! Caught (mm) Count2 Per Tow Numbe r Weight (fm) W Y W Y Date 

35-8 90 78 45 902 22.2 57.4 35 14859 43520 14866 43520 7/30 
35-9 0 41 14769 43522 14776 43523 7/30 
35-10 268 57 102 1189 13.8 55.2 30 X26149 43623 X26142 43616 8/11 
36-1 0 53 14678 43347 14685 43350 7/30 
36-2 0 45 14783 43397 14782 43404 7/30 

Georges Bank (Tows 45-1 to 74-8) 

45-1 0 24 13868 43615 13860 43617 8/20 
45-2 0 25 13911 43594 13906 43600 8/20 
45-3 0 23 14023 43583 14017 43583 8/19 
46-1 1 137 10 46 100.0 100.0 28 13964 43525 13958 43525 8/20 
46-2 0 27 13992 43553 13987 43549 8/20 
46-3 170 67 79 981 13.5 41.9 30 13803 43624 13803 43630 8/20 
46-4 1 67 95 5 0.0 0.0 28 14043 43862 14036 43862 8/19 
46-5 3 105 20 69 66.7 89.3 24 13865 43545 13861 43547 8/20 
46-6 0 28 13912 43732 13904 43733 8/20 
49-1 70 67 62 511 11.4 49.8 20 13756 43820 13765 43B19 8/21 I 

49-2 4 62 120 15 0.0 0.0 22 13755 44030 13752 44035 8/21 ~ 
00 

49-3 31 96 22 646 61.3 94.9 21 13769 43882 13765 43888 8/21 I 

49-4 63 59 B4 340 4.B 51.1 24 13803 43693 13796 43696 B/20 
49-5 4 50 231 8 0.0 0.0 21 13745 43853 13750 43857 8/21 
49-6 154 66 52 1355 20.1 71.0 21 13755 43881 l3754 43B86 8/21 
49-7 5 45 294 B 0.0 0.0 22 13739 43835 13736 43841 8/21 
49-8 21 45 45 212 14.3 94.4 18 l3796 43936 1379B 43941 8/21 
49-9 35 55 154 103 0.0 0.0 16 l3782 43831 13783 43836 8/21 
50-1 376 62 100 1711 3.7 14.0 30 13789 43656 l3794 43659 8/20 
50-2 41 80 46 408 19.5 42.8 30 l3750 43695 13750 43687 8/20 
50-3 0 2B 13732 43867 13731 43862 B/21 
50-4 511 53 186 1392 0.7 4.6 27 l3782 43707 13780 43713 8/20 
50-5 2740 45 173 7169 2.5 15.2 28 13769 43913 13773 43917 B/21 
50-7 279 74 49 2585 25.4 66.6 32 13751 43668 13753 43662 8/20 
50-8 2592 54 12B 9180 4.8 21.4 2B l3729 43794 13730 43791 8/22 
50-9 648 64 98 3006 0.6 5.3 22 l3787 43961 13784 43966 8/21 
50-10 610 72 60 4617 21.5 55.0 33 13775 43662 l3780 43654 8/20 
50-11 141 61 103 624 7.8 29.5 29 l3788 43676 l3787 43681 8/20 
50-12 94 14 6757 6 0.0 0.0 29 13740 44052 l3741 44057 8/21 
50-l3 6 37 626 4 0.0 0.0 26 13723 43848 13729 43843 8/21 
50-14 343 53 150 1041 3.5 23.3 27 l3758 43711 13761 43705 8/20 
50-15 4564 53 167 12387 1.1 7.2 28 13774 43724 13769 43729 8/20 
50-16 46 61 63 330 15.2 74.6 27 13775 43738 13776 43743 8/21 



1 . Summary of 1986 NMFS sea scallop research vessel sampling data from the 
Mid-Atlantic and Georges Bank, by individual tow. 

No. of Mean Calcu- Meat % Catch <40 Count 
Strata Sea Shell lated Weight Loran C Bearings 

Tow Sea 11 ops Height Meat (g) By By Depth Start End 
Number1 Caught (mm) Count2 Per Tow Number Weight (fm) W Y W Y Date 

51-1 158 104 22 3233 77 .0 90.0 39 13728 43778 13732 43773 8/22 
51-2 20 68 49 185 35.0 88.2 30 13756 43742 13760 43737 8/20 
51-3 2144 48 243 4003 0.3 4.0 33 13749 43897 13745 43893 8/21 
51-4 16 32 991 7 0.0 0.0 33 13709 43843 13710 43849 8/21 
51-5 1 32 991 1 0.0 0.0 31 13719 43867 13725 43869 8/21 
51-6 2 110 10 88 50.0 97.6 40 13760 43992 13764 43986 8/21 
51-7 1 117 16 28 100.0 100.0 37 13733 44034 13735 44028 8/21 
51-8 3228 48 200 7308 1.2 9.7 34 13712 43808 13716 43802 8/22 
51-9 158 87 35 2046 48.7 75.6 39 13738 43675 13737 43669 8/20 
51-10 4 47 288 6 0.0 0.0 34 13736 43713 13735 43717 8/20 
51-11 36 74 59 279 27.8 54.5 37 13754 43645 13751 43641 8/20 
51-12 7 66 65 48 14.3 65.6 32 13770 43936 13766 43932 8/21 
52-1 10 78 34 133 40.0 84.9 55 13711 43688 13705 43694 8/20 
52-2 0 52 13697 43891 13692 43887 8/21 
52-3 35 105 20 797 85.7 98.7 39 13745 43909 13742 43905 8/21 
52-4 13 119 12 476 76.9 95.4 44 13729 43642 13726 43638 8/20 
52-5 10 88 28 160 50.0 89.9 44 13729 43762 13727 43757 8/22 
52-6 10 95 27 165 70.0 92.6 50 13708 43792 13715 43787 8/22 
52-7 185 85 42 1995 38.4 52.1 57 13669 43698 13662 43699 8/22 

I 
..j::> 

52-8 3 37 600 2 0.0 0.0 60 13700 43700 13698 43695 8/22 \.0 

52-9 60 105 20 1336 81.7 94.9 50 13710 43739 13709 43734 8/22 
I 

52-10 22 82 30 333 50.0 87.3 45 13691 43820 13698 43815 8/22 
52-11 32 104 17 838 65.6 94.3 54 13706 43673 13704 43676 8/20 
52-12 141 72 56 1133 20.6 60.3 45 13685 43650 13687 43645 8/23 
53-1 4 82 21 88 50.0 98.7 42 13510 43729 13502 43732 8/23 
53-2 240 72 57 1923 21.7 61.1 43 13652 43663 13659 43659 8/22 
53-3 23 110 17 623 82.6 97.4 56 13639 43696 13637 43692 8/22 
53-4 17 83 27 280 41.2 86.5 54 13447 43777 13440 43781 8/23 
53-5 40 89 24 762 47.5 91.6 41 13410 43786 13406 43792 8/23 
53-6 28 115 14 939 78.6 97.5 54 13506 43755 13510 43749 8/23 
53-7 52 104 21 1132 86.5 98.2 55 13585 43721 13578 43725 8/23 
54-1 31 111 16 905 71.0 94.4 34 13466 43715 13458 43720 8/23 
54-2 51 102 19 1211 72.5 95.4 35 13554 43662 13561 43663 8/23 
54-3 71 67 91 355 1.4 7.8 36 13576 43686 13572 43692 8/23 
54-4 61 89 27 1029 41.0 81.8 34 13673 43637 13680 43636 8/23 
54-5 0 34 13411 43749 13415 43752 8/23 
54-6 430 72 63 3116 19.3 48.8 38 13623 43656 13615 43655 8/23 
54-7 0 34 13433 43423 13428 43429 8/23 
57-1 0 31 13529 43522 13536 43519 8/28 
57-2 8 98 22 162 50.0 83.1 40 13631 43466 13637 43467 8/28 
57-3 1 142 9 51 100.0 100.0 34 13489 43537 13483 43539 8/28 



~ 

Appendix 

Table 1. Summary of 19~6 NMFS sea scallop research vessel sampling data from the 
Mid-Atlantic and Georges Bank, by individual tow. 

No. of Mean Calcu- Meat % Catch <40 Count 
Strata Sea Shell lated Weight Loran C Bearin9s 

Tow Scallops Height Meat (g) By By Depth Start tria 
Number! Cau£!ht (mm) Count2 Per Tow Number Weight (fm) W Y W Y Date 

58-1 24 21 686 16 0.0 0.0 53 13646 43417 13643 43423 8/28 
58-2 19 29 88 98 15.8 99.7 41 13511 43577 13511 43481 8/28 
58-3 20 20 245 37 5.0 97.6 49 13627 43449 13625 43444 8/28 
58-4 88 43 184 218 2.3 14.1 51 13675 43421 13673 43427 8/29 
58-5 109 29 254 194 1.8 25.1 54 13555 43436 13558 4343~ 8/28 
58-6 6 48 37 73 33.3 99.9 46 13567 43468 13561 43472 8/28 
58-7 0 55 13632 43416 13626 43420 8/28 
58-8 16 48 47 154 25.0 90.3 43 13524 43486 13521 43483 8/28 
59-1 20 110 13 679 65.0 93.7 34 13259 43575 13252 43577 8/27 
59-2 7 131 11 293 100.0 100.0 33 13302 43581 13308 43579 8/26 
59-3 73 76 36 925 35.6 80.2 41 13277 43545 13282 43540 8/27 
59-4 36 127 12 1380 94.4 98.6 36 13329 43562 13335 43561 8/27 
59-5 27 125 12 1014 96.3 99.1 33 13365 43560 13371 43557 8/27 
59-6 27 111 16 789 74.1 94.5 40 13440 43477 13435 43476 8/28 
59-7 1 82 50 9 0.0 0.0 31 13248 43599 13255 43596 8/27 
59-8 4 150 7 246 100.0 100.0 33 13391 43548 13397 43544 8/27 
59-9 0 33 13216 43584 13220 43586 8/27 
59-10 13 114 16 363 92.3 98.7 37 13405 43519 13412 43517 8/27 I 
59-11 269 60 92 1321 6.7 31.7 42 13229 43541 13232 43536 8/27 U1 
59-12 9 128 11 369 100.0 100.0 39 13460 43512 13460 43509 8/28 0 

I 
60-1 15 39 225 30 0.0 0.0 54 13258 43468 13261 43470 8/27 
60-2 53 74 49 490 30.2 70.9 45 13264 43526 13268 43521 8/27 
60-3 2 87 42 22 0.0 0.0 53 13355 43433 13361 43431 8/28 
60-4 17 119 14 545 94.1 99.7 50 13287 43493 13281 43497 8/27 
60-5 136 74 52 1194 20.6 45.1 43 13468 43480 13465 43477 8/28 
60-6 4 55 182 10 0.0 0.0 54 13395 43430 13396 43434 8/28 
60-7 35 97 21 748 74.3 97.9 47 13247 43510 13240 43514 8/27 
60-8 60 20 583 47 1.7 52.0 56 13521 43416 13525 43419 8/28 
60-9 277 57 115 1095 3.2 18.4 51 13188 43486 13183 43490 8/27 
60-10 99 86 37 1228 46.5 69.2 42 13363 43504 13360 43501 8/28 
60-11 4 116 16 111 100.0 100.0 46 13375 43476 13372 43481 8/28 
60-12 25 90 26 430 44.0 81.6 49 13342 43476 13348 43473 8/28 
61-1 75 80 41 827 30.7 72.0 41 13168 43531 13174 43529 8/27 
61-2 0 34 13092 43647 13087 43646 8/26 
61-3 63 81 36 783 33.3 78.1 40 13086 43565 13085 43561 8/27 
61-4 0 34 13133 43616 13128 43620 8/26 
61-5 8 138 9 388 100.0 100.0 36 13145 43596 13139 43597 8/26 
61-6 16 122 12 616 81.3 97.7 41 13017 43654 13021 43650 8/26 
61-7 0 34 13068 43676 13065 43673 8/26 
61-8 90 70 64 643 11.1 46.0 39 13088 43586 13089 43581 8/27 
621-1 182 75 53 1570 26.4 52.8 49 13115 43519 13116 43514 8/27 
621-2 509 60 98 2351 9.0 37.6 51 12994 43585 12998 43581 8/26 
621-3 146 69 63 1059 17.8 58.1 43 13089 43554 13090 43550 8/27 
621-4 114 72 51 1012 35.1 72.4 49 13037 43563 13040 43565 8/26 



Table 1. Summary of 1986 NMFS sea scallop research vessel sampling data from the 
Mid-Atlantic and Georges Bank, by individual tow. 

No. of Mean Calcu- Meat % Catch <40 Count 
Strata Sea Shell 1 ated Weight Loran C Bearings 

Tow Scallops Height Meat (g) By By Depth Start tno 
Number l Caught (mm) Count2 Per Tow Number Weight (fm) W Y W Y Date 

621-5 73 72 54 616 19.2 62.8 41 13058 43578 13060 43581 8/26 
621-6 126 72 62 928 13.5 43.7 45 12959 43650 12963 43645 8/26 
621-7 158 62 96 748 1.3 4.2 51 13042 43543 13042 43547 8/26 
621-8 164 66 51 1463 38.4 84.1 51 12968 43606 12974 43602 8/26 
621-9 75 82 33 1022 28.0 77 .2 42 13035 43508 13030 43512 8/26 
621-10 169 78 44 1740 42.6 76.3 48 13168 4350~ 13174 43508 8/27 
621-11 112 57 103 493 4.5 18.0 53 l3154 43490 13153 43495 8/27 
621-12 223, 76 49 2085 32.3 62.4 48 13133 43516 13134 43511 8/27 
631-1 0 36 12986 43713 12992 43709 8/25 
631-2 1 62 122 4 0.0 0.0 33 12949 43739 12956 43737 8/25 
631-3 0 39 12949 43719 12955 43715 8/25 
631-4 263 78 48 2510 31.2 65.1 31 12890 43858 12896 43858 8/25 
631-5 8 76 55 66 12.5 31.8 34 12925 43803 12933 43800 8/25 
631-6 0 31 13037 43715 13041 43717 8/25 
631-7 47 87 31 680 42.6 81.9 36 12932 43767 12938 43766 8/25 
651-1 6 142 8 359 83.3 98.7 29 13065 43884 13063 43880 8/24 
651-2 12 122 12 462 75.0 95.8 35 13247 43851 13239 43851 8/23 
651-3 190 58 112 771 6.3 29.2 29 12955 43890 12961 43891 8/24 
651-4 2394 63 109 9955 2.3 9.2 28 12894 43878 12902 43876 8/25 I 

U1 
651-5 8 138 9 392 100.0 100.0 33 13171 43860 13164 43862 8/23 I-' 

651-6 548 69 78 3206 9.1 25.8 31 12889 43868 12896 43866 8/25 I 

651-7 132 53 178 336 0.0 0.0 30 12911 43890 12916 43891 8/25 
651-8 5 100 19 119 40.U 82.2 31 13292 43840 13285 43840 8/23 
651-9 33 68 53 284 15.2 69.0 40 13112 43879 13108 43885 8/24 
651-10 3 155 7 205 100.0 100.0 31 13205 43851 l3198 43854 8/23 
651-11 17 108 16 478 58.8 87.6 32 13138 43868 13145 43866 8/23 
651-12 370 71 55 3034 12.4 55.6 28 13003 43886 13002 43885 8/24 
661-1 35 90 29 541 42.9 76.8 48 13133 43881 13125 43879 8/23 
661-2 92 64 97 431 3.3 9.0 43 12889 43894 12894 43895 8/25 
661-3 46 90 26 814 54.3 90.7 39 13064 43892 13066 43887 8/24 
661-4 25 86 28 402 44.0 89.5 36 13016 43893 13U13 43890 8/24 
661-5 9 III 17 235 88.9 99.1 47 13232 43861 13239 43860 8/23 
661-6 27 101 22 565 74.1 94.U 48 13158 43874 13151 43876 8/23 
661-7 258 80 46 2542 32.6 58.1 45 12971 43899 12977 43898 8/24 
661-8 1408 56 127 5042 5.4 25.3 4U 12933 43897 12927 43895 8/25 
661-9 2 150 7 127 100.0 100.0 39 13321 43841 13313 43842 8/23 
661-1U 81 77 37 991 33.3 84.1 45 13202 43864 13195 43865 8/23 
661-11 78 81 35 999 34.6 78.1 46 13103 43886 13101 43883 8/24 
661-12 275 63 83 1505 1U.5 49.5 43 13035 43894 13028 43892 8/24 
71-1 32 102 23 635 81.3 92.3 23 12952 43865 12957 43866 8/24 
71-2 2 14U 9 97 lOU.O 100.0 30 1315U 43862 13154 43857 8/23 
71-3 279 64 59 2135 21.9 68.5 30 12948 43848 12955 43845 8/24 
71-4 9 lUI 21 195 55.6 83.4 26 12984 43854 12983 43858 8/24 
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Table l. Summary of 1986 NMFS sea scallop research vessel sampling data from the 
Mid-Atlantic and Georges Bank, by individual tow. 

No.or-- . Mean- Calcu- Meat % Catch <40 Count 
Strata Sea Shell 1 ated Weight Loran C Bearings 

Tow Sca 11 ops Height Meat (g) By By Depth Start tnd 
Number 1 Caught {mm) Count 2 Per Tow Number Weight {fm) W Y Vi Y Date 

71-5 6 81 33 83 16.7 69.5 24 13063 43877 13069 43877 8/24 
71-6 318 73 47 3037 18.2 65.8 27 12904 43862 12909 43862 8/25 
72-1 0 19 13121 43829 13121 43824 8/24 
72-2 0 18 13048 43841 13053 43843 8/24 
72-3 0 17 13178 43826 13170 43828 8/24 
72-4 0 16 13074 43813 13074 43818 8/24 
72-5 3 115 12 112 66.7 97.4 26 13095 43874 13094 43870 8/24 
72-6 75 88 29 1187 56.0 90.6 24 13018 43872 13017 43867 8/24 
73-1 0 21 13210 43692 13215 43689 8/26 
73-2 0 25 13122 43684 13123 43688 8/26 
73-3 0 19 13060 43810 13057 43806 8/24 
73-4 0 26 13154 43664 13155 43668 8/26 
73-5 0 24 13133 43720 13141 43716 8/26 
73-6 6 59 112 24 0.0 0.0 24 13083 43772 13078 43770 8/26 
74-2 9 119 14 286 88.9 97.4 29 13036 43801 13039 43804 8/24 
74-3 0 29 13146 43641 13149 43636 8/26 
74-4 13 115 16 377 84.6 95.5 26 12991 43822 12985 43826 8/24 
74-5 0 28 13078 43753 13071 43754 8/25 

I 
74-6 0 31 13106 43659 13104 43655 8/26 CJ1 
74-7 0 32 12966 43790 12972 43788 8/25 N 

74-8 0 30 12953 43772 12948 43770 8/25 I 

1See Appendix Figures 1-3 for tow locations. 

2Number of meats per pound. Calculated by applying shell height-meat weight equation to survey shell height 
frequencies to obtain average meat weight per scallop and dividing this value into 453.6 grams (1 pound). 
Shell height-meat weight equations utilized were: 

Mid-Atlantic: ln Meat Weight(g) = -12.1628 + 3.2539 ln Shell Height (mm) (n=11943, r=0.98) 

Georges Bank: ln Meat Weight(g) = -11.7656 + 3.1693 ln Shell Height (mm) (n=5863, r=O.98) 



,,-

- --- .. - ~ 

--:::-:-. --r ' I - t-_.-- : 
- _"'ot~ - .,;.--

- ! -

- . ~ 

--l 

-- .. ~ - ....... -. 

- I -.. .. - ... '- -----~. 
l I 

; - i-·~-
• ~ J 
t:- ,~" 

- i --' 
-- -: l . 

--. 

- f~ 
; 

, 1 

:.- f 

I 

- L 

~ 

-: . 



:.: c: 
:I 

C
 

c 
;.-

~ 
,. 

<
 

.. 
t:: " 
z 

:-;: 

, ' , 

! 
II' 

VI 
P! ;u! I!!i 
'J'IIP:'I'" 
"l 

i" 
II' 

, 
tr", 

I' 
II 

,,~ 
1,1 

", 
I! 

I 
I! 

,I
 

, \ , 
\ 

O
'l 

c
c
::( 

c 
-,...-

(/) er-
r
-

:::> 
0

.. 
~
 

E
~
 

(I) 
roC

O
 

>
 

c 
II)

 0'>
 

f-
0 

-
:::lo

r-
0

.. 
II)

 
O

'l 
0 

(I) 
(I) 

r
-
'
c
 r

-
f-

r
-

.j.J
 

(I) 
ro 

II)
 

U
 

U
 

O
'l 

II)
 o

r-
II)

 
C

 
(I).j.J

 
o

r-
>

 
C

 
ro 

f-
ro 

(I) 
:
:
:
I
'c

 r
-

(/) -
0

 
U

.j.J
 

f-c
::( 

-
0

 ro 
I 

. 
(I) 

(1
)-0

 
N

'r
-

II)
 o

r-
0

..(1
)::;: 

(I) 
:::I 

f-
f-

U
 

C
 

:::I 
U

 
o

..f-
O

'lO
 

0 
(I) 

o
r-

r
-

,c
 

I.L
 

II)
 r

-
.j.J

 
c 

ro 
f-

X
 

0 
U

 
0 

.,...-
-,.-

II)
 

C
 

-
0

 
~
 

c 
ro 

ro 
(I) 

(I).j.J
 
(
I
)
'c

 
0

.. 
II)

 
1

I).j.J
 

0
.. 

c::( 

tf' 
'f-'~l 

-
1

 
-:;1 

, 
I 

,/ 
... , , 

" 
i """7 

, 

f I, 
, ' 

I 
, , 

[ , , 
" I' I' i-

!f 

I' : 
I 

I .. 
--i 

,,' 



1:1:"'HII 

SHOALS 

i. : . : 1 

'~... , 

I 
(J1 
(J1 
I 

i:I,'1 I 

·:·.:,.j.'LJ f 

:.. .''''<.:. ::.::'.-:::,,':, ) . 
i' . =-= 

.... . -----. I 
.:. ! . -';::,~ .. " 

i . . '.';::~:-- ~,. ..' F'" }' . 
. . ,. 

t...::,.":. ~ 

~':;I i 
"'C,,:. I 

~~fj 
pc ; 

,-" ..... --+- - .. _- .... . .... -~':.;:: .. ::.::::;;.,:;;-::.: .• -..- SGUN{)INGS IN 1.011" 

'1".\\· "".,..,"'"" 
g~-~,~~-~~~'~~ HOMS i-~ ,' .. ; .. ;.~.:.~.:.;_:.:.:~.:.;_:~j ";""F' jt=~.".:..,.:: ... , .,~/ 

l 


