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SUMMARY

Seasonal variation in sea scallop condition (i.e., the relation
of meat weight to shell height) results from temporal changes in water
temperature, food supply, and reproductive processes. These variations
are reflected in seasonal differences in shell height-meat weight
relationships within various sea scallop populations. Patterns in
condition, however, may be highly variable both temporally and spatially
within and between populations.

Seasonal variability in scallop meat weight at shell height was
examined, as well as temporal patterns in USA commercial sea scallop
landings and size frequency distributions, to evaluate the probable
effects of seasonal adjustments to the sea scallop meat count management
measure. Adjustments between 30 and 35 count, whenever enacted, will
only alter the vulnerability on a single age group of scallops to
exploitation. However, any adjustments that permit greater exploitation
of this age group will reduce yield per recruit and decrease population -
spawning potential. ‘Any upward adjustments will alsc make mixing of
small scallops easier to accomplish in the commercial catch.

Marked seasonal differences in USA commercial catch composition
are not evident although a prominent seasonality exists in the commercial
landings with offshore catches peaking in spring-summer and territorial
landings in autumn-winter. Hence, depending on timing, meat count
adjustments may have a differential impact among fisheries and fleet
sectors.

The sea scallop meat count measure, as currently implemented under
the Fishery Management Plan for Atlantic Sea Scallops, allows for
extensive mixing of small scallops even at a 30-count standard. In the
absence of other conservation measures, high fishing mortalities can be
generated on both large (<30 count) and small scallops (>30 count) since
the standard refers to an average count. To the extent that the meat
count standard 'is unable, by itself, to effectively minimize the harvest
of small scallops, benefits from management will be dissipated.



INTRODUCTION

Seasonal variability in growth is characteristic of most aquatic organisms
inhabiting North Temperate waters (Ricker 1579). Generally, this variability
is a reflection of temporal changes in water temperature and seasonal
fluctutations in the abundance and quality of'foo& (Weatherley 1972). For
benthic shellfish species such as sea scallop, geographical variability in
growth is also evident resulting from fine-scale differences in hydrographic
and environmental conditions among habitats (Bourné 1964).

For stock zssessment and management purpeses, a statistical description
of growth is normally requisite for understanding the dynamics of exploited
rescurces and in formulating managemenﬁ measures. For USA offshore sea
scallop populatiomns, growth relationships have been developed relating shell
height and age (Serchuk et al. 1979, 1982) and shell height and meat
(adductor muscle) weight (Haynes 1966; Serchuk etkal, 1982; Serchuk and Rak
- 1983). Yield per recruit analyses, employing these relationships, were
used as a biological basis for selecting meat count and shell size management
measures tokenhance long-term yield in‘the Fishery Management Plan (FMP) for
Atlantic Seé Scallops (New England Fishery Management Council 1982;.Pierce
1583).

The growth rate and shell height-meat weight relationships derived
from the USA offshore scallop populatioms (i.e., Georges Bank, Mid-Atlantic,
*Bulf of Maine)must be considered as approximations since seasonal variations
in growth and condition (i.e., relation of meat weight t§ shell size) were not
incorporated as time-varying parameters in the equations. However, the |
specific long-term conclusions delineated in thg;Sea;Sca%}gpnFMQ;{NeWNEngland

Fishery Management Council 1982: Summary, Page 2) would not be altered by
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the inclusion‘of éeasonality coefficients in the yield per recruit models
since these amalyses were ;mediéated.bn.iong-term.equilibrium conditions.

Seasonal differences in condition oﬁ’sea scallopé can be of prime
importance under ahménégement'regimen in,whicﬁfintraeannual regulation
occurs.. Tﬁat seasonal,différences.iﬁ sea scallop shell height-meat weight
relations occur has been.dqéumeﬁted,(Hayne5»1966; Karlsson 1970) and related
to gpnadal matu:ation stateﬂcserchﬁk et al. 1982, Page 39).

Thisifeportnféﬁiewé thé avaiiable dataAOh,seasonality in sea scallop
sheiI.height—meat7weightfrelationships to further elucidate these seasonal
changesite-characterize the temporalvand.spatial variability of these
éatterns, énd.to identify probable implications of intfa-annual adjustments
of meat count management measures in the-éea.Scﬁllop FMP on fishery

performance and resource status.

GENERAL GROWTH AND CONDITION CYCLE

Although_méat'ﬁeight in sea scallops is proportional to-shell size,

(i.e., meat weight,increases with shell height; Figure 35, Serchuk et al.
1982), this proportionality can be highly variable within a year, or among

~ areas, depending upon season and growth conditioms. Regular»seésonal
variations are primarily due to fluctuations in food supply and the spawning
cycle (Mottet 1979). Metabolic growth studies of sea scﬁllops indicate

that adductor muscle energy reserves accumuldte during the months immediately
following spring phytoplankton blooms, but are subsequently transferred to
the. gonad during late spring and summer for gamete maturation {Thompson 1877;
Robinson et al. 1981; Gould 1983). Since the gonad is not an energy storage

organ, food reserves must be withdrawn from the adductor muscle to permit



gonadal growth. Resultingly, muscle energy levels decrease as gonad |
énlargementrproceeds. After spawning occurs in autumm (August-early
October), the gonad goes through a resting stage for several months duéing
which time ﬁeat weight recovers aé food.réseryés are again accumulated. These
seasonal changeS‘afe depicted for three sea scallop populations in Figure 1;
temporal pattérns are similar in all three populations although the months in.
which meat weight and gonad weight maxima and minimal occur differ. Within

a single population, both the magnitude of body weight changes as well as the
rate of cﬁange may vary annually (Figures 1B and 1C). Often, this range of
variation can be quite large as evident in monthly meat weight values from a-
population of seaz scallops off New Jersey sampled succeésively during 1981-
1983 (Figure 2). | '

The differential partitioning of energy reserves between meat (and
shell) growth processes and_gametogenic demands during the year results in
seasonal variation in the afenage meét weight obtained from a scallop of a
giveﬁ shell size. While on an annual basis; individual scallops increase
in both shell size and meat weight, meat weight for any particular sheli
height will tend to be highest in spring, lowest in laté"summer-early aufumn,
and intermediate in winter (Posgay and Haynes 1965; Haynes 1966; Karlsson

1970).
SEASONAL SHELL HEIGHT - MEAT WEIGHT RELATIONSHIPS

For USA scallop resources, seasonal shell height-meat weight relationships
are available for the Georges Bank and Cape Cod Bay populations (Haynes 1966)
and for an inshore population that was located south of Gould Island in the

eést passage of Narragansett Bay, Rhode Island (Karlsson 1870). These
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relationships‘were'de;i#e& for seasons cbfresponding-to the gonadal cycle:
ripening (Apr - Sep, Georges Bank; Apr - Jul, Narragansett Bay), spawning
(Oct, Georges Bank and Cape Cod Bay; Aug - Sep,,Narraganéett.Bay), and mature
(Nov — Mazr,, Geo:geszank{and Cape Cod Bay; ch*- Mar, NérragansettyBay)
(Table 1). | . |

Calculatedimeatzweights at variousishellﬁheights, by season and area,
indicate that scallop ﬁeatjyieldi for a given shell height is variable in
both,timefand;space:ETabiéglivFigure 3). For Georges Bank scallops, seasonal
meat weight values follow the expected general pattern, being highest during
Aprilv— September and ldwer at the other times. Contrariwise, calculated
meat weight values for Narragansett Bay seaﬁécallops are highest during
November - March but lower duriné April - July. In both the Georges Bank
gnd»Narragansett.populaticﬁﬁ;vthe~10west meat weight at shell height values
occur: during the spawning period. In the Cape Ccd Bay‘population, however,
October (spawning) meat weighté aré higher than those calculated for the
November - March periéd; While some of these seasonal differences_in
. condition pattern may>be~starisfical.artifaﬁts due to-small sample sizes
used. in derivingqseverai of‘the‘seasgnal shell height—ﬁeat weight relationships,
they do indica:e the range of teﬁpOIal variation in condition that can exist
~even among nearby geographical populations.

Cdmpari;on.of‘calculated.meat.weights at shell size émoﬁg,areas also
‘reveals differential relative growth rates between populations (Table 1).
During,the‘period.of’ripening gonads (Nov-Mar), meat weights frém Cape Cod
Bay are greater for the~sahe ;hell size scallop than those from Georges Bank.
or Narragansett Bay.  While the condition of Cape Cod scallbps is

uniformly higher than in the other areas during the two seasons for which



data are available, a similar consistency in condition is’not apparenf between
the Georges Bankrand,Narragansett Bay sea scallop populations. For a given
shell size, Georges Bank scallops poséésé higher meats than Narragansett Bay
scallops during April - September‘and_dufing ;he spawning period, but smaller
meats per. shell size afterwar&. Aithough the percentage differences in meat
yvield for a given-size shell are often slight among populations, the
differential pattern in séasonal condition between areas implies that the
timing of any inter-annual adjustments to management measures based on meat
comnt will not necessarily have a umiform impact across all populations

managed, or across the size range of individuals within a single population.
EVALUATION OF MEAT COUNT'ADJUSTME&TS'UNDER THE SEA SCALLOP FMP

The harvest of USA sea scallopvreséurces is regulated by a meat count
management standard. The target meat count is 30 per pound. During the
initial yeai of implementation of the EMP (May 1982 - M#y 1983), a 40 meat
count management measure was adopted. -An automatic reduction fo a 30 meaﬁ
count standard was scheduled to occur on May 15, 1983 but due to inconsistencies
. in msnagement measures between Canadian and USA fishermen harvesting joinﬁly
fished stocks on Georges Bank, a 35 meat count measure was imposed for the
period May 15 - December 31, 1983. Aithoﬁgh seasonal differences in sea
scallop condition were recognized.in the development of the FMP and in £he
analytical assessments provided during the development prbcess, adjustments'
in the meat count measure have not explicitly considered these seasonal
variations.

To assess the probable consequences of the timing of meat count

adjustments on the scallop resource and fishery, evaluations were performed
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using the available seasonal shell height-meat weight relations, and by examining
seasonal Iandingsfpatternsnandfcgmmercial.size-frequency~samples; Results of -

each of these anaiysesaaré'discussedAbeldw.

Seasonal Shell Height-Meat Weight Relations
N SeééonalvchangeS-in:taiculated'meat~weight and meat count at shell

height, derived fiomuthe emuatibnS'proﬁided;by'Haynes (1966) and Karlsson
(1970), are'preSented.inNngureFS; 'In all three of the populations depicted,
caiéﬁlate& mea£;weighf§ fﬁr'séallops-iess than 92 mm shell height are never
equivalent to 35 count, Irrespective of season. Accordingly, any seasonal
adjustments in the meat count standard ﬂetween 30 and 35 count would
miminally affect scallops of these sizes since their: meats reméin too small,
at any time during the year; to achieve the 35 meat count standard. Similarly,
scallops higher than 102 mm shell height would also be minimally impacted by
any seasonal adjustmenté‘befween 30- and 35 count since the meats of these
scallop5'aré below 30 coﬁnt (i.e., 29; 25, etc) éhroughouf the year. Hence,
although seasonal.chaﬁges in meat weight at shell size occur for all sized
scallops;-thesé changes are not great enough to make the small;st scallops
legal or the largestfscailops illegal during any season under the present
standards. Of course, since the FMP meat count measure refers to an average
count (i.e., not. to individual scallop meats), adjustments to the meat count
standard, whsnever*enécted, Qill affect the degreé of mixing possible in
attaining the standard count, thereby haying some impact on all sizes of
scallops in the population fished.

The largest potential'impact"of a seasonal adjustment in meat count
will be on scallops between 92-102 mm shell height since temporal changes in

condition occur which make these scallops legal during one season but illegal
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during another (assuming the present 35 count.standard). Scalleops in this

shell sige‘range nbrmally comprise a single ége group, being in the fifth year

of life on Georges Bank'and in the Mid—Atlantic (i.e., age 4 ). They are sexualiy
mature but generally have undergone only one productive spawning since prior

to age 4, scallops do not produce very many eggs (Posgay 1982). During their

fifth year, ovary weight doubles for both Georges Bénk and Mid-Atlantic

scallops (Serchuk et al. 1982), implying that any adjustments in the meat

count which permit gﬁeater'harvesting of these scallops will decrease

the short-term reproductive potential of the spawning population and reduce

the number of eggs per recruit.

The shell height-ﬁeat‘weight relationships used in the FMP and its
attendant regulations were not those presented by Haynes (1966) but were
independently derived from USA summer research vessel survey data collected
during 1977-1981 (Serchuk et al. 1982). Since the survey samples were
collected during one season of the year, ahalyses of seasonal differences in
condition of scallops could not be evaluated. However, the
seasonal differences in calculated meat weight at shell size from Haynes'
equations -(Tahle 1) éan be used to adjust the more recent survey relationships
to evaluate seasonality in meat yield for a given size shell. To accomplish
this, the percentage'differencesvin meat weight between April-September and
the October and November-March periods were calculated, by shell height, from
the Georges Bank data (Tables 1 and 2). For shell sizes between 92 and 107
mm, October meat weights averaged 20% less than in April-September; meat weights
.in November-March were about 12% smaller than April-September values (Table
2). Assuming that these percentage declines in meat weight were representative

of the seasonal patterns occurring in all of the major USA offshore sea scallop
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resources, the calculated meat weight at shell height values from the 1977-
1981 survey equations were decfemenﬁédfby.zo%,and 12% to estimate meat weights
in'Oéfober'anvacvemberaMarch,'respectiveiy (Table 3).

v For"bot&-GebrgeS'Bank and.MideAtlanfic scallops, the adjusted survey meat
weight:valueé‘exhibit‘the same pattern with respect to:a'36—35 meat count
standard as. Haynes' original GeorgeévBank data; That is, irrespective of
season, scallﬁps smaller than 92 mm shell height never average 35 count while
scailops l#rger“than 102 mm shell ﬁeight'always average le;s than 30 count
(Table 3). Accordingly, the same inférenﬁes rggarding potential impacts of
seasonal meat count adjustments are evident from these results as from the
data gf ﬁaynes:C1966) and Karlssonut1970).

The adjusted Gulf of Maine meat weight at height data show a.siightly
different trend relative to a 30-35 meat count standard than do the Georges
' Bank and;MidéAtlaﬁtic results‘(Table 3). At shell heights leés'thaﬁ 102 mm,
| calculatedtmeat,weighf values are never equivalent to 35 count duiing any
part of the year. It is ;ot until Gulf‘of’Maine scallops.aitain a shell
height ofvll4'mm-that'their'calculated\meat‘weights are below 30 count
during all seasons.. This differential in meat weight at size between Gulf
of Maine scallops and those frqm;Gedrges Bank and the Mid-Atlantic is
consistent with previous findings that, due to a lower relative growth rate,
Gulf of Maine scallops lag about 10 mm behind the more southerly populations
in attaining,g giveﬁ meat weight (Serchuk and Rak 1983). |

Typically, Gulf of Maine scallops ranging between 102 and 114 mm shell
height would be in their sixth year of life (i.e., age 5. ). They would be
sexually mature having probably spawned twice before (Welch 1950; Baird 1956).

Ovary=weight'increases-approximately 35% during the time required to grow



from 100 to 110 mm in shell height (Serchuk and Rak 1983) implying
that substantial gains in potential egg deposition may be attained
under a 30 meat count standard. Since the in;hore, territo:ial w#ter
Gulf of Maine seé,scallop fishery is limitéd to the period November 1
to April 15, the harvest of spawning scallops does not occur in this
fishery. However, any seasonal adjustments in the meat count staﬁdard
will affecf the inshore Gulf of Maine fishery td'the extent that the

timing of these adjustments coincide with the fishery season.

Seasonal Landings Patterns

The potential impacts of the timing and magnitude of seasonal
adjustments to the sea scallop‘meaﬁ count standard will be influenced
not only by the ﬁnderlying seasonality in scallop condition but also
by the seasonality of the fishery itsglf. To evaluate seasonality
in the fishery, USA commer;ial 1andings were tébulated, by érea, year,
and mbnth,,during the five-year éeriod 1978-1982 (Table 4). Within
“each major fishing area (Georges Bank, Mid-Atlantic, and Gulf of Maine),
monthly landings were subsequently expressed as a percentage of the |
annual totals (Table 5)..'Additibnally, percentage distributions, by
month, were derived fOr.the'total USA scallop catch in each year, and
five-yéar monthly‘meéns calculated for‘éach area and for all areas
combined.

In toto, the landings distributions indicate a pronounced seasonality.
. Approximately 50% of the total annual USA harvest is taken during the
" 4-month period, May-August (Table 5). Two-thirds of the annual landings are

harvested during the April-September period. This pattern is virtually
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identical im both"the>ée6rges‘ﬁank,and‘Mid~AtlantiC'fishe:ies-which,together‘
acéountedffbrggreaterithén;90%'of'the‘total USA scalIQP_léndings during 1978-
1982. This-seasénalitf.is presumabiy‘a fﬁnction,ofwboﬁh~increased~e£fort and
better flshlng'condltlons durlng'the warmer months of the year.

The seasonal landlngs‘pattern 1n.the Gulf of Maine flshery is nearly
the:lnverse:of that‘abserved.for~Georges\Bank and the Mid-Atlantic.. Less.
than ope;thifd ofvthé annual Gulf of?Méiné scallop landings'is #ormélly
taken &urihg-AQriiQSefteﬁber.' Tﬁe bu1k~df the landings octur‘during November-
.March (575%»in'mosf years) andAdirectly‘reercts the performance of the
» 1nshore, terrltorlal ‘1shery in Maine waters whlch,can;cnly be prosecuted,
bf statufe durlng November to mid-April. In those years in which an offshore
Gulf~of.Ma*ne fishery flourished (i.e., 1980 énd 1981), landings patterns
differed;from the tréditional dnelsince'ﬁo temporal restrictions on fishing
- activity exist in-the.FiShery"Conservation Zone (FCZ).

v‘Adjustments;in the meat count standard that are operational‘solely
during the late autumh-early winter period:will tend to have the least overall
impact on totalffishery'perfbrmance'and:aggregate resource. conditions since
total USA landings are much less during this period than at other times of
the year. Thié‘would,nét.hold.true, however, in the inshore Gulf of Maine
scallop fishery where impacts on fishery performance would likelf be large.
from a temporary winter adjustmént‘to the meat. count standard.

To the extent that seasonal patterns of fishing activity differ among
vessel clas;es, seasonal adjustments in meat count will impact some vessel
classes more than others. For example, in the Georges Bank and Mid-Atlantic
scallop fisheries, an upward adjustment of the prevailing meat count in winter

might be expected to benefit the larger vessels more than the smaller ones
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since winter weather conditions nermally constrain fishing activity of the
smaller vessels to a greater extent than they do for the largest-sized vessels.

USA Commercial Size Frequency Samples

Theoretically, seasonal changes in-sea scallop meat yield at shell height
should produce ;easohal patterns in commerciai meat. count distributions,
assuming cull size remains fairly constant during the yéar and fishing
practices do not markedly vary seasonally (i.ef, fishing on small scallops
during one season and larger scallops during another). Although neither of
these assuhptions are fully met in the conduct of the fishery, USA commercial
size frequency samples collected from Georges Bank and the Mid-Atlantic
during 1978-1983 were4analy;edvby cale@dar.quarter,,to evaluate any underlying
seasonality in éVerage shell height or meat count in the commerciai'landings
(Tables 6 and 7).

No obvious.seascnalndiffefences in either.the mean~or‘range of sampié
~ shell helgh ts and calculated meat counts are eyident in the commercial samples
from Georges Bank (Table 6) or the Mid-Atlantic (Table 7). Quarterly mean
shell heights &ur;ng 1978 1983 were never below 85 mm (Apr-Jun 1981) for
Georges Bank samples or less than 104 mm (Jan-Mar 1982) for Mid- Atlant1c4
samples Correspondingly, calculated quarterly meat counts never exceeded
39 count (Georges Bank: Apr-Jun 1981) in samples from elther reglon. Although
1ndlv1dual,samples exhibited more extreme shell height and calculated meat
weight yalues, the range in sam?lelvariability appears similar among calendar
quarters and generally among years. The reduétion.in;ave:age shell height
(an increase in meat count) in Georges. Bank samples collected during 1981 and
1982 reflects exploitation.on-émall scallops, located primarily in the Northern
Edge and Peai area (Serchuk et al. 1982), rather than pronoﬁnced seasonal

changes in scallop meat weight condition.
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To some degree, the~célcu1ated,ﬁeatAcounts of the commercial samples may
not reflect actual meat:counts;observedmdirectly in the fishery;g On a seasonzal
basis;ithé calcuiatedhmeaixcounts may~differ>f%om.empirical‘countS’in»the' |
fishery';incelthefcaiculated»values:were derifed by applyingjthe:shell height-
meat weigﬁt‘equationsfdevelopedffTomthé-summer’research_snzveyS'td commercial
shell,height.frequency'saﬁples obtained during all seasons. However, given
Haynés‘ (1966) feSults (IéﬁléfZ)«that scaliopwmeat.weight at height is abdutv
20%:1ess.ih10ctbber;and 12%»leésVduiing'November~Mar¢h thénvduring‘APril;
éeptember”(when\survey.samples were cqllected), adjusted,commercial meat
counts for the Octobei=Margh.Samples.wnuld-be no more than iS%Ahigher than
the‘values calculated.(i.ef, a 20% reduction in;ﬁeat weight implies a 25%
iﬁcreasekin’meat’count)“ Accordingly, thé;highest.adjusted‘indi&idual
sample meat.count froﬁ,the.MidrAtlantic would be 45 count (Jan-Mar 1982'samp1e
of 36icoun£);nwhilezthe kighest value'fiom-@eorges Bank ‘would be 44 count
(éxcluding 1981 and 1982 samples from exploitation on small scallops)

(Téblgg 7 and 8);.mThe'highest adjusted quérterly mean meat counts would be
: Soucoun;.fOr the first quarter 1982 Mid-Atlantic.samples and 40-ccunt for
Vthe»last.éuarter 1982 Georges Bank samples..

A disparity'betweén calculated.meat counts and fishery-observed
values might also exist if-the-commercial‘shell size frequency samples
provided by fishermen are biased. Although fishermen are briefed on the
-rationale and mechanics of-providing’a Trepresentative éize frequency sample
of their catch, there are various reasons. why they might do otherwise and
perhaps provide only 1arger+sized'shéllé; However, sample shell height

requency distributions and meat counts obtained during a sea sampling trip

aboard a commercial sea scallop vessel fishing on Georges Bank during July
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1983 (Table 8) indicate that there is no a priori reason to suspect that
sampleé comprised priﬁarily of largér-sized shells are per se, biased. Samples
with mean shell heights between 110 and 125 mm were common during the sea
sémpling trip. Equally, obseryved meat counts (from weights at sea of'freshly
shucked scallop meaté)”ﬁetwéen 12-25 count wefe characteristic of almost
all of the catch. The correspondence between the sea sampling measurements
"and those deriyed from the commercial port samples (Jul-Sept 1983; Table 6)
is striking; similar shell height and meat count patterns are evident in
both data sets. This congruence, ' as well as the close aéreement between
calculated meét and observed meat counts obtained during the sea
sampling trip (i.e., 85% of the samples had calculated meat counts within
5 counts of the observed values; Tahlé.S) suggests that the analyses based
on commercial samples cénnot.be presumptively dismissed as being biaéed.

.Since the time se:ies of commercial sampling data in&icate that the cull
- size has generally been-greazér fhan 90 mm shell height, except during periods
of good recruitment (such as 1981 and 1982 om the Northern Edge and Peak),
it is 1ike1y that any seasonal adjustments to the meat.coﬁnt standa?d will
have more of an effect on the 'mixing' rate of small scallops than anything
else. As previously noted, scallops iarger than 102 mm shell height will
average 30 céunt or less duiing ail seasons. ‘Accordingly, during periods
in which there is a dearth of small scallops (i.e., relativeiy low reciuitment)
or-relatively low abundance of small scallops compared with larger-sized ones,
attainment of 2 30 meat count~iﬁ the fishery would normally not prove
difficult. However, at times when abundance of larger scallops is low, or
relatively low compared with smaller-sized scallops, meat counts in the

fishery will increase (in the absence of restrictions) or mixing of small
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-scallops will becéﬁe more;widespreédf(in therresencelof:restrictions) in an
attempt to'maintain.yieldsw In the: latter case, fbr:exampie“ it is still
possible to achleve a 30-count average by m1x1ng,20 60—count,scallops with
only lo-ls-count»scallops (Table 9)- Under these condltlons though, the
effectiveness of theAmeat count standard in. enhanc1ng’y1e1d per recruit and
m1n1m121ng-exp101tatlon on newly recrulted,scallops is seriously compromlsed.
That theufishery is capab1e o£’ach;ev1ng a 30 count standard during
aﬁy:seasonjdffthe;yeér is:demonstrated By:meat”count;sampleS'recorded,by
NMFS- Enforcement Agents during 1982 and 1983 (Table 10). Although these data
need careful intezpietation since.the;agents often sampled trips in which‘
v101at10ns of the prevailing standa*ds were suspected and also beca.m.sn
fishlng;practlces responded to changes in the standard.ltself' it 1is ‘apparent
that conformance w1th< 30 count.measure is not biologically or operationally
" unattainable. None of the samp1¢~meatfcounts obtained during June-OctoberA
1983‘ekceéded 32 count. VIndividual meat.counté between 14-24 count were

frequently recdrded.during‘thé winter months of 1982 and 1983,
CONCLUSIONS

Sea scallops, like other temperate marine organisms, exhibit seasonality
in,growth: Additionally, the relationship between meat weight and shell size
maygvary seasonally due to enviionmental conditions and reproductive processes.
As a consequence, meat yield for a given shell height can be highly variable,
both temporally and spatially.

Tﬁe timing and. duration of adjuétments.in sea scallop meat count .
management. measures will have differential impacts on the resource and the

fishery. Based upon examination of seasonal changes in meat weight at height,
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commercial landings patterns, and commercial size frequency and meat éount
samples, seasonal adjustments in a meat count standard betweén 30 and 35 count
wiil alté?Athe vulnerabiiity of a single age group of scallops to expleitation,
but will have littlgieffect~en fishery pérformance other than fo influence the
mixing rate of small scallops. No seasonal differences in commercial ;atch
‘composition appear to exist other than those due to seasomal changes in

areas fished. There is a marked seasonality in sea scallop landings with
offshore FCZ catches peaking in spring and summer and territorial landings
during autumn and winter. Hence, short—term‘megt count adjustments, depending
on their timing, can have.a differential impact.aﬁongxflééf4sectors.

As ;urrentiy-implemented. the FMP meat count measure pefmits extensive
mixing of small scallops even at é 30;count standard, This practice, while
legal, can generate a high fiShing‘mortaiity.on young.scallops, sac:ificing
long-term reproductive'énd'yield,per-recruit benefits for short-term yield.
To the extent that the meat count standard is ﬁnable to constrain such

fishing mortality from occurring, management benefits will be dissipated.
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Table I. Calculated meat weight (g) at shell height (mm), by season, for Georges Bank,
- Cape Cod Bay, and Narragansett Bay sea scallops. Georges Bank and Cape Cod
Bay meat weight values calculated from shell height-meat weight equations
~given in Haynes 1966; Narragansett Bay meat weight values calculated from
shell height-meat weight equations given by Karlsson 1970.

Shell , GeorgeskBank_ Cape Cod Bay Narragansett Bay

Height  Apr-l QOctZz = Nov-3 ~ Qct® Nov-3 Apr-s Aug-7 Oct-8
. {mm) = Sep - _ Mar - | Mar Jul Sep Mar
72 6.15 5.25 5.17 668 6.22 5.5 4.61 5.8
77 7.52 6.38 6.38 8.6 7.65  6.63  5.54 7.13
82 9.08  7.55  7.77 9.5 '9.27  7.8% 6.59 8.58
&7 10.84 890 .35  I1L.7% 1.1l 9.30 7.5  10.21
92 12.81  10.40  11.14 13.89 - 13.19  10.85 9.04 12.03
97 1501 12.05 13.15 16.27 1551  12.56  10.45 14.05
102 17.45 13.85 15.39 18.91  18.08  14.44  12.00  16.29
107  20.14 15.84 17.88  21.81  20.94  16.48 13.69  18.75
 Georges Bank: ' 1Tn Meat Weight (g)= -10.9926 + 2.995 1n ShéTT Height (mm).

21n Meat Weight (g)=

§

10.2516 + 2.785 1n Shell Height (mm).

31n Meat Weight (g)= -11.7472 + 3.131 1n Shell Height (mm).

]

Cape Cod Bay: “In Meat Weight (g)= -10.8845 + 2.989 In Shell Height (mm).

51n Meat Weight (g)= -11.2666 + 3.062 In Shell Height (mm).
)

Narragansett Bay: 81n Meat Weight (g

10.1274 + 2.767 1n Shell Height (mm).

= (mm)
7In Meat Weight (g)= -10.2246 + 2.748 1n Shell Height (mm).
81n Meat Weight (g)= -10.8022 + 2.339 In Shell Height (mm).
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Table 2. Percentage differences in calculated meat weight (g) at shell height
(mm) for sea scallops from Georges Bank and Narragansett Bay between
the spring-summer season of gonad maturity (Apr-Sept: Georges Bank;
Apr-Jul: Narragansett Bay) and the spawning (S) and gonad ripening
(R) seasonal periocds. Percentages derived from values in Table 1.

Shell Georges Bank " Narragansett Bay

Height ~Oct Nov-Mar Aug-Sept Uct-Mar
(mm) (s) (R) (s) (R)
72 -14.6 -15.9 -16.3 +6.2
77 -15.8 -15.2 -16.4 +7.5
:% -16.9 ~14.4 -16.5 + 8.7
87 -17.5 -13.7 -16.7 +9.8
92 -18.8 . -13.0 -16.7 +10.9
97 -19.7 -12.4 -16.8 4119
102 206 -1L8  -16.9 +12.8
107 o -21.4 R ,-1509 +13.8




Table 3. Calculated meat weight (g) at shell height (wm), by season, for Georges Bank, Mid-Atlantic and

Gulf of Maine sea scallops. April-September meat weight values calculated from areal shell height-
meat weight equations given in Serchuk (1982) and used in Sea Scallop Fishery Management Plan
(NEFMC, 1982). October values ave 20% less than Apr-Sept values, and Nov-Mar values are 12%

less than Apr-Sept values based on percentage decreases in meat weight at height for 92-107 wm
scallops from data in Haypes (1966) and Table 2. Values in parentheses are meat counts,

Shell Georges Bank Mid-Atlantic Gulf of Maine

Height Apr-1 Nov- Apr-2 ‘ Nov- Apr-3 Nov-
(nm) Se Oct Mar Sey Oct Mar Se Oct May
(M (s) (R) (M () (R) (M ~(S) (R)

72 h.71 4.57 5.02 6.01 4.81 5.29 3.87 3.10 - 3.41
(79) (99)  (90) (75) (94) (86) - (117) (146) (133)

77 7.07 . b5.66 6.22 7.46 - 5,97 6.56 4.89 3.91 4.30
(64) (80) (73) (61) (76) (69) (93) (116) (105)

82 8.63 6.90 7.59 9.15 7.32 8.05 6.08 4,86 5.35
(53) (66) (60) (50) (62) (56) (75) - (93) (85)

87 10,42 8.34 9.17 11.08 8.86 9.75 7.48 5.98 6.58
(44) (54)  (49) (41) (51) (47) (61) (76)  (69)

92 12.44 9.95 10.95% 13.27 10.62 11.68 9,08 1.26 7.99

(36) (46)  (41) (34) - (43) (39) (50) - (62)  (57)

97 14.72 11.78 12.95 15.75 12.60 13.86 10.92 8.47 9.61
(31) (39)  (35) (29) (36) (33) (42) (52) (47)

102 17.26 13.81 15.19 18.53 14.82 16,31 13.00 10.40 11.44
, (26) (33) (30) (24) (31) - (28) (35) (44) (40)

107 20.10 16.08 17.69 21.63 17.30 19,03 - 156,36 12,29 13.52
(23) (28)  (26) (21) (26) (24) (30) (37) (34)

1Georges Bank: In Meat Weight (g)
2Mid-Atlantic: In Meat Weight (g)

u

-11.8347 + 3.1748 1n Shell Height (mm) (N =3036, r = 0,97).

1t

~12.0356 + 3.2335 1n Shell Height (mm) (N = 8992, v = 0,98).

3Gulf of Maine: Tn Meat Weight (g) = -13.5356 + 3.4813 Tn Shell Height (mm) (N = 1726, r = 0.94).

M_.

H

S...

¥

It

R

mature gonads
Spawning

ripening gonads



Table 41”‘USA commercial sea scallop landings (metric tons, meats) by avea, year, and month, 1978-1982.
that could not be associated with an area or a month {i.e., Mass. canvass data; North Carolina
in some years) have not been included.

Landings
landings

Area Mon th :
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Gearges Bank ‘
1978 - 253.1 521.7 "399.0 497.2 338.8 '190.} 535.7 818.5 627.7 531.2 540.3 315.6 5568.9
1979 é43.2 181.5 517.8 415.1 744.0 - 762.6 823.8 741.6 608.8 587.0 459.8 301.7 6386.9
1980 207.5 296.7 295.6 479.3 663.7 - 760.1 790.3 629.2 608. 4 389.5 251.6 183.0 5554.9
1981 131.4 299.9 377.0 605.4 1135.3 - 1474.3 1517.8 962.4 674.9 535.9 321.3 331.1 8366:7
1982 200.2 357.2 495.2 428.8 726.6 888.9 960,3 735.1 527.4 459.5 394.9 298.3 6472.4
Mid-Atlantic
1978 151.4 160.5 360.9 623.7 1289.4 1513.8 1452.7 1036.4 632.0 104.7 A 425.6 233.4 8584.5
1979 168.0 197.7 509.8 774.0 985.4 201.8 947.4 747.5 466.6 346.9 228.0 169.5 6442.6
1980 175.5 217.8 231.5 591.9 769.4 623.0 597.4 403.7 431.3 312.2 266.9 203.6 4824.2
1981 122.3 149.5 1 206.7 267.7 329.6 266.9 139.2 74.5 131.8 100.6 62.0 38.9 1889.7
1982 -20.8 75.5 92.3 172.0 218.8 258.0 161.56 157.3 158.1 119.1 145.5 122.6 1701.5
Gulf of Maine '
1978 40.2 40.4 - 48.6 19.4 2.4 2.5 2.5 1.7 1.2 0.6 34.6 48.4 242.5
1979 39.2 31.5 47.8 24.8 12.2 7.9 8.6 9.9 13.6 25.2 89.8 95.3 405.8
1980 103.3 198.3 248.3 263.0 . 197.2 150.3 70.1 76.6 59.4 29.8 93.9 130.1 1620.3
1981 193.1 140.6 144.2 80.1 . 45.3 37.3 115.7 104.2 109.2 96.1 . 136.7 92.0 1254.5
1982 63.6 45.5 57.8 17.1 24.6 32.9 15.6 31.5 33.5 63.7 110.3 167.8 663.9
So. New England '
1978 - - - - . 5.5 4.9 0.4 6.9 8.2 2.0 0.8 28.7
1979 0.3 0.3 3.3 16.8 1.7 3.9 9.3 16.9 6.3 9.3 12.4 11.8 92.3
1980 14.7 3.9 1.6 42.4 47.2 23.8 2.2 20.0 17.5 4.8 2.4 6.5 217.0
1981 6.0 7.2 8.4 1.6 0.3 14.0 15.7 4.7 12.8 26.3 16.7 12.0 126.7
1982 3.6 1.0 18.9 14.5 i.4 20.8 37.9 16.6 15.7 8.3 7.1 4.0 149.8
Al Areas ,
1978 444.7 722.6 808.5% 1140.3 1630.6 1711.9 1995.8 1857.0 1267.8 1244.7 1002.% 598.2 14424.6
1979 450.7 411.0 1078.7 1230.7 1743.3 1676.2 1789.1 1515.9 1095.3 968.4 790.0 578.3 13327.6
1980 501.0 716.7 777.0 1376.6 1677.5 1557.2 1490.0 1129.5 1116.6 736.3 614.8 - 523.2 12216.4
1981 412.8 597.2 736.3 954.8 1510.5 1792.5 1788.4 1145.8 928.7 758.9 536.7 474.0 11636.6
1982 288.2 419.2 664.2  632.4 971.4 1200.6 1175.3 940.5 734.7 650.6 657.8 592.7 8987.6




Table 5, Percentage distribution of annual USA commercial sea scallop landings (metric tons) from Georges Bank (Area 57e), the Mid-Atlantic (Area 6)
" and the Gulf of Maine (Area 5Y), by month, 1978-1982. ’

Mon th

Area : i
Year Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  MNov  Dec Total  Apr-Sept  Oct-Mar
Gearges Bank ) )
1978 4.5 9.4 7.2 8.9 6.1 34 9.6 14.7 113 9.5 9.7 5.7 1100.0 54.0 46.0
1879 3.8 2.9 8.1 6.5 11.7 1.9 12,9 11.6 9.5 9.2 7.2 4,7 100.0 64.1 35.9
1960 3.8 5.3 5.3 8.6 120 13.7 14.2 11.3 1.0 1.0 4.5 3.3 100.0  70.8. 29.2
1981 1.6 3.6 4.5 7.2 13.6 17.6 181 1L.5 8.1 6.4 3,8 4.0 100.0 6.1 23.9
1982 3.1 5.5 1.7 6.6 1.2 137 WM.8 1. 8.2 7.1 6.1 4.6 100.0 65.9 . 34
1978-1982} 3.4 5.3 6.6 7.6 109 12} 139 121 9.6 1.8 6.3 4.5 100.0 66.2 33.8
Mid-Atlantic ' A ' '
1978 1.8 1.9 4.2 7.3 15.0  17.6 16,9 12.} 7.4 §.2 4.9 2.7 100.0  76.3 23.7
1979 2.6 3.1 7.9 12,0 153 140 4.7 116 7.3 5.4 3.5 2.6 100.0 4.9 25,1
1980 3.6 4.5 4.8 12.3  16.0 12,9 12.4 8.4 8.9 6.5 5.6 4.2 100.0 70.9 29.1
1981 6.5 7.9 109 142  17.4  4.) 7.4 3.9 7.0 5.3 3.3 2.1 100.0 64.0 - 36.0
1982 1.2 4.4 54 101 12,9 15 9.5 9.2 9.3 7.0 8.6 7.2 100.0 66.2 33.8
1978-1982! 3.1 4.4 6.6 11.2 153 14.8 12,2 9.0 8.0 6.9 5.1 3.8 100.0 70.6 29.5
Gulf of Maine o
1978 16.6 16.7  20.0 8.0 1.0 1.0 1.0 0.7 0.5 6.2 14.3 20.0 100.0 12.2 81.8
1979 9.7 7.8 11.8 6.1 3.0 1.9 2.1 2.4 3.4 6.2 221 25 100.0 18:9 81.1
1980 6.4 - 12.2 153 16,2 2.2 9.3 4.3 4.7 3.7 1.9 5.8 8.0 100.0 50.4 - 49.6
1981 i2.2 11,2 115 6.4 3.6 3.0 9.2 8.3 8.7 7.7 10.9 7.3 100.0 39.2 60.8
1982 9.6 6.9 8.7 2.6 3.7 5.0 2.3 4.7 5.0 9.6 16.6  25.3 100.0 23.3 76.7
1978-1982} 10.9  11.0  13.5 7.9 4.7 40 3.8 4.1 4.3 51 13.9 16.8 100.0 28.8 71.2
All Areas?
1978 3.1 5.0 5.6 7.9 113 1.9 13,8 129 8.8 8.6 7.0 4.1 100.0 66.6 33.4
1979 3.4 3.1 8.1 9.2 13.1 12,6 13.4 11,4 8.2 7.3 5.9 4.3 100.0 67.9 3.1
1980 4.1 5.9 6.4 113 13.7 12.8 12.2 9.2 9.1 6.0 5.0 4.3 100.0 68.3 3.7
1981 3.6 5.1 6.3 8.2 13.0 154 154 9.8 8.0 6.5 4.6 4.1 100.0 69.8 30.2
1982 3.2 5.3 7.4 7.0 108  13.4 131 10:5 8.2 7.2 7.3 6.6 100.0 63.0 37.0
1978-1982! 3.5 4.9 6.7 8.7 124 13.2 136 107 8.5 7.1 6.0 4.7 100.0 - 67,1 2.9

IMean of percentages.

2Includes Southern New England (Area 5ZW) landings as Qell as Georges Bank, Mid-Atlantic, and Gulf of Maine.
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Table ©. Mean shell height (mm) and calculated meat count (number of meats
per pound) of USA commercial sea scazllop samples from Georges Bank
by calendar quarter, 1978-1983. Only samples taken by scallop
dredges are listed.

Year Shell Height (mm) Calculated Meat Count1

Mean Range of Mean Range of Number
Quarter of Sample of Sample of
Samples Means .Samples Counts Samples

1578
Jan-Mar 112 106-126 19 13-23 3
Apr-Jun 110 101-125 21 13-27 7
Jul-Sep 118 91-134 17 11-36 26
Oct-Dec 118 97-138 17 10-30 24
Total 117 91-138 18 10-36 60

1979
Jan-Mar 118 56-136 17 10-28 15
Apr-Jun 117 101-142 18 9-26 22
Jul-Sep 121 84-139 16 9-48 30
Oct-Dec 119 93-136 16 10-35 24
Total 119 84-142 17 9-35 91

1980
Jan-Mar 114 - 93-133 19 11-33 20
) Apr-Jun 118 S1-144 17 ©9-33 22
Jul-Sep 118 93-144 17 9-33 22
Oct-Dec 114 92-143 20 9-35 10
Total 116 91-144 18 9-35 74

1981 .

Jan-Mar 103 77-147 32 8-58 10
Apr-Jun 95 76-132 ki 11-64 28
Jul-Sep 99 75-141 33 9-67 16
Oct-Dec 97 80-122 33 13-69 14
Total £33 75-147 35 8-69 68
1982
Jan-Mar 105 77-145 28 7-60 18
Apr-Jun 107 73-131 25 10-74 28
Jul-Sep 111 94-147 20 8-33 19
Oct-Dec 97 79-115 32 16-56 ) 5
Total 107 73-147 25 7-60 70
1983
Jan-Mar 108 100-114 20 16-26 4
Apr-Jun 111 95-123 19 . 12-28 18
Jul-Sep 114 93-145 19 8-33 12
Oct-Dec i
Total

lCalculated meat count for each sample was derived by calculating the average meat
weight per scallop in each sample and dividing this value into 453.6 grams (i
pound). The average meat weight per scallop was obtained by applying the

1978-1981 USA Georges Bank research survey sea scallop shell height-meat weight
equation,

In Meat Weight(g) = -11.8347 + 3.1748 1n Shell Height (mm)
to each shell height in the sample frequency distribution, multiplying by the frequency
at each height, summing the products, and dividing by the total number of scallops
in the sample (for 1978-1982 samples). For 1983 samples, the 1978-1982 USA Georges
Bank shell height-meat weight equation was used

In Meat Weight(g) = -11.7656 + 3.1653 ln Shell Height(mm).
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Table - 7. Mean shell height (mm) and calculated meat count (number of meats .
=  per pound) of USA commercial sea scallop samples from the Mid-
Atlantic, by calendar quarter, 1978-1983. Only samples taken
by scallop dredges are listed.

o 1
Year Shell Height(mm) Calculated Meat Count
Mean Range of Mean Range of Number-
Quarter of Sample - of Sample: of
Sample Mean Samples Counts Samples
1978 ) . .
Jan-Mar 118 102-129 15 11-23 S
Apr-Jun - - 108 98-116. 20 16-27 - 15
Jul-Sep: 12% 106-144 13 8-21 16
Oct-Dec 115 108-123 16 13-19 . 6
Total 116 98-144 16 8-27 42
1979 :
Jan-Mar 105 101-108 22 20-24 2
Apr-Jun 112 96-138 18 9-29 14
Jul-Sep 116 - 59-144 17 827 5
Oct-Dec 124 119-131 13 i1-14 3
Total 113 96-144 18 8-29 24
1980
: Jan-Max 115 100-122 16 13-25 7
Apr-Jun 116 105-139 16 10-21 . 18
Jul-Sep- 117 96-141 15 8-27 30
Oct-Dec 119 94-132 15 9-30 16
Total 117 §4-141 16 8-30 71
1981 : Co
Jan-Mar 118 104-126 15 12-22. 4
Apr-Jur 114 93-120 17 13-2% 8
Jul-Sep 124~ 82-141 : 17 8-48 - 6
Oct-Dec. 1T 116-119 : 15 : 14-16. 2
Total 118 82-141 16 8-48 20
1982 .
Jan-Mar 104 88-120. 24 14-36 3
Apr-Jun 113 94-123 .18 13-30 8
Jul-Sep- 120 113-132 14 10-16 12
Oct-Dec 120- 113-131 14 10-17 9
Total 7 88-132 16 10-36 ) 32
1983
Jan-Mar 115 ©101-129 17 11-25 10
Apr-Jun 113 95-137 18 9-30 32
Jul-Sep 117 95-141 16 12-25 16
Oct-Dec
Total

[

Calculated meat count for each sample was derived by calculating the average
meat weight per scallop in each sample and dividing this value into 453.6 grams
(1 pound). The average meat weight per scallop was obtained by applying the
1977-1981 USA Mid-Atlantic research survey sea scallop shell height-meat weight
equation,

1n Meat Weight(g) = -12.0356 + 3.2335 1n Shell Height(mm)
to each shell height in the sample frequency distribution, multiplying by the
frequency at each height, summing the products and dividing by the total number
of scallops in the sample (for 1978-1982 samples). For 1983 samples, the 1977-
1982 USA Mid-Atlantic shell height-meat weight equation was used:

1n Meat Weight(g) = -12.1628 + 3.253% 1n Shell Height(m)‘.



Table 8. Comparison of calculated and observed sea scallop meat counts
(number of meats per pound) from samples collected and processed
at sea during 11-20 July 1983 on a sea sampling trip aboard a
commercial New Bedford sea scallop vessel fishing on Georges Bank.

Number of Shell Mean 1 " Difference in
Scallop Height Shell Calculated Observed? Calculated znd
Sample Shells Range Height Meat Meat Observed .
Number Measured (mm) (mm) Count Count Meat Counts
1 165 - 50-119 78 55 ° N/a3 N/A
2 218 55-114. 79 56 86 30
3 185 80-154 126 12 17 S
4 123 75-154 124 13 17 4
5 118 85-144 118 15 N/A N/A
6 85 90-149 127 12 N/& N/A
7 138 75-168 109 i8 N/A N/A
8 185 80-154 122 13 16 3
9 254 85-144 119 15 15 0
10 168 70-134 104 22 23 1
11 21% 70-154 107 21 23 2
12 203 806-132 107 21 27 &
13 184 70-144 106 21 30 9
RRE: I . 287 . 75-144 101 25 N/ A N/A
15 ) 204 85-134 104 23 25 2
16 174 85-144 10 18 ) N/A N/A
17 146 80-144 107 21 23 2
18 304 75-139 106 22 - 24 2
1 267 75-129 101 25 26 1
20 308 75-134 104 : 23 24 1
21 228 85-159 124 13 12 1
22 258 80-149 113 17 ‘ 17 0 -
23 256 75-144 - 109 19 24 5
24 368 80-139 11 i9 . 15 4
25 358 85-154 ) 114 17 18 i
25 256 85-154 122 . 14 13 1
27 270 75-149 110 - 19 20 1
28 368 - 85-144 110 i9 18 0
Total 6,277

A. 45% of samples had calculated meat counts within 1 count of observed
values (10 of 22)

B. 68% of samples had calculated meat counts within 3 counts of observed
values (15 of 22)

C. 86% of samples had calculated meat counts within 5 counts of observed
values (18 of 22)

1Mea.‘c count for each shell sample was derived by calculating the averzge meat weight
per scallop in the sample and dividing this value into 453.6 grams (1 pound). The
average meat weight per scallop was cbtazined by applying the 1978-1982 USA Georges
Bank research survey sea scallop shell height-meat weight equation,

in Meat Weight(g) = -11,7656 + 3.1683 in Shell Height (mm)

to each shell height in the sample frequency distribution, multiplying by the
frequency at each height, summing the products, and dividing by the total number
of scallops in the sample.

ZBased on weighing, at sea, 2 one-pound samples of shucked scallop meats on a scale
in the wheel house. Values listed are the average of the two sample counts.

3N/A - no weights were taken on scallop meats from this sample (i.e., not available).
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Table . Pcssz.b le m:.x:.ng combinations of sea scallops of different meat counts.
under an average 30 meat count standard.

Méa.t : ’ . . Meat Count _

Count - N 25 20 | 15 10
o w13 12 12/ s
75 - 7/23 . 13/17 1§/12 23/ 7
70 7/253 14/16 19/11 23/ T
65 8/22 14/16 19/11 23/ 7
60 §/22 15/15 ‘ 20/10 24/ 7
55 9/21 15/1s 20/10 24/ 6
50 10/20 16/14 21/ 9 25/ s
5 B TE I 1812 22/8 - 15/ s
40 117 20/10 BRI 26/ 4

35 17/13 23/ 7 .26/ 4 28/ 2




27—

Table 10. Summary of sea scallop meat counts from landings samples taken by NMFS
Enforcement Agents in New Bedford, Massachusetts, by month and area
fished, 1982-1983. :

Georges Bank Mid-Atlantic Gulf of Maine

Year Mean Range of Number Mean Range of Number Mean Range of Number
of Sample of of Sampie of of Sample of

Month Samples Means Samples Samples Means Samples Samples Means Samples

1982
Jul 27 26-27 2 - - - - - -
Aug 27 27 1 - - - - - -
Sep o 15-40 .8 - - - - - -
Oct 30 27-38 3 ‘ - - - - | - -
Nov 37 14-91 8 - - - V 33 33 1
Dec 31 24-41 6 - k - - - - ‘ -

1983
Jan 35 25-40 k4 - - - - ‘ - -
Eeb 32.‘ 18-38 24 28 23-33 3 24 20-32 3
Mar 31 » 19-37 is 34 20-38 16 - - -
Apr 32 26-35 15 34 28-39 5 - - .
May 30 28-36 10 27 23-30 7 - - -
Jun 24 14-31 15 27 25-29 2 - - -
Jul 29 27-31 4 - - . - - -
Aug 23 15-31 4 27 27 1 - - -
sep 25 18-32 15 21 19-23 2 - . .

Oct 25 23-28 3 27 27 1 29 28 . 1
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Figure 1.

Gulf of Maine sea scallops
Southeast Newfoundland sea
height (Thompson 1977).
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Seasonal changes in sea scallop meat (adductor muscle) weight:

(Robinson et al. 1981),
scallops, 140-190 mm shell

Northumberland Strait sea scallops (Jamxeson 1979),
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Figure 2, Seasonal changes in sea scallop meat (adductor muscle)

weight and associated meat count for a population off
Asbury Park, New Jersey (Mid-Atlantic), 1981-1983.
Samples were obtained monthly, when possible, and
consisted of approximately 10-12 individuals, ranging

between 100-110 mm shell height.

and Gould (pers. comm.).

Data from Gould (1983)
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Comparison of calculated meat weight(g) and meat count (number of

meats per pound) among seasons for 72-112 mm shell height sea scallops
from Georges Bank, Cape Cod Bay, and Narragansett Bay. For Georges

Bank and €ape Cod Bay, the seasonal shell height-meat weight equations

given by Haynes (1966) were used to derive meat weight and associated
meat count values. For Narragansett Bay, the seasonal equations given
by Karlsson (1970) were utilized.
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