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A PRELIMINARY COMPARATIVE ANALYSIS OP SBA SCALLOP HARVEST 
PATTBRIIS BBTWBBN DRBDGB AIID TRAWL VESSELS 

-1 Intr0duct1on 

The common property nature of marine fisheries ia 

theorized to cauae overfishing in biological and economic 

tel'IIS, The two fol'IIS of overfishing, while being differ­

ent, nevertheless result in higher production coete, lower 

net earnings, and misallocation of society's resources. 

The entry of additional veaaels in a fully exploited fish­

ery further exacerbates the problem. 

The scallop (Placopecten magellanicus) fishery of 

the Northwest Atlantic is believed to be overfished, In a 

table prepared by ths National Marine Pisheries Service, 

the stock condition for sea scallops was assessed aa being 

depleted in 198,. The management councils for the Hew 

England, Mid-Atlantic, and South-Atlantic regions offered, 

that in 1982, over-explo.itation of the resource was a dan­

ger. Purtheraore, the world Court ruling in 198' in which 

Georges Bank waa divided between Canada and the United 

States reduced the size of the sea scallop resource avail­

able for harvest by U.S. fishermen. 

concurrently, imports of all scallope, which compete .. 
with domestic scallops, are increasing, A record high 

c,2,035,000 pounds-meat weight) was reported by the Rational 

Marine fisheries Service for 1985. These conditions all 

contribute to a depressed domestic scallop industry. 

In 1960, total domestic landings of sea scallop 



meats were 26,599,000 pounds. Landings in 1985 were 

• 15,829,000 pounds; this represents a reduction of 40-par­

cent in landings.1 During the period 1978-1984, the gross 

stock or revenue per scallop dredge vessel, without consid­

ering the effects of inflation, declined approximately 

18-parcent (table 1). Landings per vessel declined approx­

imately 62-percent. During this saae period, the number of 

veaaela 5 gross registered tone and over increased by 

approximately 65-percent. During the period 1968-1984, it 

has required more vessels, trips, and days at sea to harv­

est less .scallops. 

The 1985 "Status of the Fishery Resources Off the 

Northeastern United States (Northeast Fisheries Center, 

1985) indicates that the scallop resource during 1984 was 

either depressed, overfished, or dependent on one age class 

(pp. 132-136). The resource for the Gulf of Maine was 

believed to be comprised of aostly small scallops (greater 

than a 35-meat count per pound). The Georges Bank resource 

waa suaaarized as being depreesed (p. 135). The Mid­

Atlantic population was assessed as being at historically 

low levels (p. 136). The status report offers the follow­

ing (p. 136): 

"The USA scallop fleet is expected to continue 
concentrating much of its activity in the Mid-

1For additional information, see Kirkley (1985), "A 
Description and Characterization of the Northwest Atlantic 
Pisheriea", National Marine l'isheriea Service, Northeast 
Fisheries Center, Wood's Hole, Massachusetts, 025,3. 
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Atlantic region during 1985 and 1986 due to exclusion 
of USA fishermen from the Northeast Peak of Georges 
Bank and low abundance of scallops in most other off­
shore grounds. However, the absence of significant 
recruitment throughout the Mid-Atlantic, coupled with 
high fishing mortality levels, will impede resource 
recovery. Unless restrictions in fishing effort 
occur, sea scallop abundance and landings are 
expected to decline in the near future." 

Proposed Study 

The East Coast Fishermen's Association is particu­

larly concerned with the potential ramifications of 

increasing levels of effort and mortality. In particular, 

the possible increased mortality on smaller scallops which 

might occur from the practices of scallop trawling and 

shell stocking. The association otters that this might 

occur if the southern Calico and shrimp trawlers migrate 

north to harvest sea scallops in response to depressed con­

ditions in their respective fisheries. 

In order to examine the possibility that trawling or 

netting scallops might inflict higher mortality on scal­

lops, particularly smaller scallops, the East Coast Asso­

ciation proposed a joint study with the Virginia Institute 

of Marine Science, College of William and Mary.2 The 

purpose of the study is to specifically evaluate the dif­

ference in fishing mortality on different sized scallops 

caused by two types of scallop gear--dredge and trawl. 

2see attachment 1 for review of proposed study. 
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Table 1. Indices of activity and perforunc, by scallop 
dred9e ... ,.1,. 1968 • 100 

v .. , HuNer Avwr191 
of tonnqe 

Llndinp 
Pl<' 

Vfllll 

Revonuo 
Pl<' 

..... 1 

Dlys 1bnnt 
Pit' 

..... 1 

Total Total Total 
landfnos days abnnt trips 

vessels 

1968 100 100 100 100 100 100 100 

1969 87 93 13 12 16 67 85 

1970 65 88 81 102 73 53 66 

1971 64 83 79 105 58 45 62 

1972 62 79 11 121 64 51 64 

1973 64 86 63 101 63 46 51 

1974 46 98 116 160 92 47 47 

1915 62 81 111 188 83 73 54 

1976 122 11 109 183 13 144 85 

1971 223 71 90 134 61 187 124 

1978 181 88 110 251 89 224 133 

1919 290 106 61 206 91 228 115 

1980 391 115 50 113 91 208 244 

1981 423 125 54 194 101 219 264 

1982 191 132 68 221 113 154 226 

1983 320 114 51 253 91 148 255 

1984 313 124 41 206 113 133 25,.._ 

Source, National lllrino Fisho..1• S..Vice, Nort1-t F11ho..1• S..Vico ind Kirkley, J. E. 
'A Descripti111 Ind Cher1Cterizati111 of the Northwest Atlantic F1sho..1os'. 

100 

112 

91 

106 

100 

82 

51 

66 

116 

203 

149 

186 

268 

245 

199 

210 

222 



., Method of Study 

, Two vessels were made available--the Richard Wayne 

(a double rigged trawler) and the Margaret Rose (a double 

rigged dredge vessel). The vessel specifications are not 

yet available; however, the Margaret Rose was a substan­

tially larger vessel. Four personnel from the Institute 

were assigned to the Richard Wayne and three to the Mar­

garet Roae.3 The trawl vessel had a crew of three. How­

ever, the crew of the trawl vessel were not familiar with 

trawling for scallops, and it was necessary to obtain the 

services of a captain familiar with this type of fishing. 

Mr. Frank Peabody, a recognized highliner, supervised fish­

ing operations aboard the Richard Wayne. The Margaret Rose 

had a crew of approximately 15 individuals with another 

recognized highliner, Mr. Rodney , serving ae cap-

tain. The captains of both vessels were informed to oper­

ate in accordance with traditional commercial fishing prac­

tices. 

It was deter11ined that the two vessels were to 

depart from cape May, Hew 3eraey on Monday, 3une 30, 1986. 

The Budaon Canyon area was selected as the fishing grounds; 

this area is currently being heavily exploited. The"vea­

aela were requested to remain within visual distance of 

each other during the experiment. Fishing was to commence 

3Peraonnel were aa follows: Richard Wayne-era. DuPaul and 
Kirkley, Mr. Phil Cahill, and Mr. 3oaeph Choromanaki; Mar­
garet Rose-Mr. s. Smith, Mr. B. Blaylock, and Mr. D. Boyd. 



, 

' 

at approximately the same time and last for a duration of 

twelve hours. Information was to be obtained on catch, 

size distribution, mortality, effort, course headings, tow 

speed, depth fished, and time the gear was engaged in fish­

ing. 

Information necessary tor designing the sample was 

not available. It was, thus, decided that given the lim­

ited resources, two baskets (approximately 1.5 bushels per 

basket) should be sampled from each gear per tow for a 

total sample of four baskets per tow. The shell height of 

the scallops were to be measured and recorded in millime­

ters. It was determined that total landings per tow would 

have to be estimated by the captain and crew of each ves­

sel. Total weight was to be estimated by using the average 

weight per basket ot six basket• of scallops. 

Two forms of mortality were of concern to the exper­

iment. The first fol"III was that ot commercial mortality or 

the harvest ot scallops to be shucked. The second form was 

immediate mortality on the scallops Which were to be dis­

carded; this latter form was restricted only to damaged 

scallops (e.g., crushed shells or separated hinges). 

A final part of the experi-nt was to obtain qta 

for examining the relationship between meat weight and 

shell height. A sample of scallops were to be measured 

(shell height), shucked, and placed in individual plastic 

bags during on-board operations. These samples are to be 

weighed and examined for water loss at the Virginia 
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Institute of Marine Science. The relationship between meat 

weight and shell height will be determined by regression 

analysis. 

Preliminary Results 

Piahing operations commenced at approximately 2320 

hours, June 30, 1986, and ended at approximately at 0800, 

July 1, 1986. Veesel operations, excluding course head­

ings, are summarized in table 2.• Three tows were made by 

the Richard Wayne (trawl vessel) and seven were made by the 

Margaret Rose (dredge vessel). However, it was only pos­

sible to sample three tows (twelve baskets) from each ves­

sel. This was due to the volume of scallops which could be 

sampled given liaited resources and gear damage on the 

Richard Kayne (both extensions of the trawl were dallaged). 

Unfortunately, it has not been possible to process and ana­

lyze all data. Additional processing and analyzing of data 

will be completed at a future date. 

The estimated number of baskets and weight of the 

total catch of each tow are summarized in table 3. As 

indicated, the trawl gear harvested substantially more per 

tow. Excluding the third tow in which the Richard Kayne .. 
experienced gear damage, catch per minute that the gear was 

in the water for the trawler was greater than that for the 

•specific course headings of each vessel during the exper­
iaent should be requested from the East Coast Pisheraen's 
Association. 



0 dredge vessel (approximately 55 pounds per minute vs. 24 

pounds per minute). Total harvest levels, however, are not 

coaparable since the catch over all seven tows made by the 

Margaret Rose is not available. 

More importantly, though, was the observed volume of 

scallops on-board the trawler due to shell stocking. The 

dredge vessel sorted and discarded scallops deemed to be 

too saall for shucking. The trawler retained all scallops 

aa in customary tor shell stocking. Total on-board harvsst 

for the three tows for the trawl vessels and dredge boat 

were, respectively, 8,100 pounds and 1,293 pounds. The 

dredge veasel would have had to harvest in excess ot 6,800 

pounds over the next tour towa to equal the total taken by 

the trawl vessel. 

A visual examination of harvesting mortality or 

scallops damaged by the gear indicated that neither gear 

inflicted much mortality or daeege.5 However, a visual 

exaaination of the scallops stocked on the trawl vessel at 

the end of the experiment (0800, July 1, 1986) indicated 

substantial damage to the scallops resulting from crew 

aeabers walking through the pile of scallops and subsequent 

eaptying of the scallops from each tow. These two sour~es 

of mortality would normally occur on a trawl vessel that 

shell stocked scallops. 

Sstaff have not had adequate time to correctly analyze this 
issue. Additional analysis of this issue will be completed 
in the future. 
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The relative distribution of scallops based on ten 

millimeter intervals is presented in table 4 and depicted 

in figure 1. As indicated, the trawler has a higher per-

centage of smaller acallopa.6 Approximately 38-percent of 

the scallops in the trawl sample were leas than 80 millime­

ters (3.15 inches) in size: twenty-five percent were leas 

than 80 millimeters for the dredge sample. 

The difference in the size distribution between the 

harvests of the two vessels is more pronounced when 

examined with respect to a cull size of 3.25 inches (82.5 

millimeters) which is equal to the minimum cull size 

required for a 40 meat count. This is shown in figure 2. 

Approximately 52-percent of the scallops in the trawl 

sample were smaller than 3.25 inches. In comparison, less 

than 35-percent of the scallops in the dredge sample were 

less than 3.25 inches. 

Unfortunately, it.has not been possible to conduct a 

more rigorous statistical analysis of the data. Addi­

tional processing and analyses are required to examine the 

difference in mortality inflicted by the two gear types. 

However, the preliminary results, thus far, indicate that 

trawl vessels have a higher harvest than dredge vessels, .. 
shell stock inflicts greater mortality, and the trawl has a 

tendency to harvest a higher percentage of small scallops. 

&statistical analysis of the distributions by size will be 
completed at a later date. 
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Table 2. SU-ry of ,....1 op1rot1D1111 

Tow 1 

11• on 
bottoe 2320 

11•-
retumod 0020 

length of 
t-1- 60 

lllptl,-fott- 36 

Richard Wayne 

Tow 2 

0110 

0210 

60 

38 

Venal 

Tow 3 

0231 

0'31 

120 

38 

'Md1t1onal 1nf0Nllt1<11 should be requested froe the Ent Coat 
f1•-·· -1at1<11. 

Tow 1 

2325 

2355 

30 

36 

Morgaret Roe, 

Tow 2 

0005 

0055 

so 

38 

Tow 3 

0105 

0155 

50 

38 



Table 3. Esti•tod ....i,.,, of bl11at1 end •i1ht of total catch, by tow 

Vnul 

Tow Richard Weynoo Mlrgeret Ro1H 

Baskets BIii.ts 

-- -pounds- -nuobor- -pounds-

50 3000 9 

2 60 3600 23 

3 25b 1500b 18.5 

'Nuobo, of blolats NtiMtod by Clptlin of NCh -1. A- NOi9ht per blolat 
of six blolats oqu11lod 60 pounds. Thero .... no di_.. for tho Richard Weyno; 
di1e1rds per tow for tho 1111'91Nt - ..,.., roopoct1 .. ly, 6 blllats (289 pounds), 
14 bubtl (614 pounds), end 13 bulats (114 pounds). 

bext-1ons torn out of both trawls an third tow. 

540 

1380 

1110 

.. 



T1bl1 ,. - shill hlt9ht, porcent, and cua,l1t1 pel'Clllt of 11opl1, ton of111Ntlf' tntlf'Vlls 

' 
R1chlrd W.ine Mar91rtt Ran 

Sholl Plf'cent C..,l1tfve i'ffl:ont C..,J1tfvo 
hlf9ht of percw,t of porcent - - of IIHn nuaber of 

shill hlf9ht 11oplod - shl 11 hotght SHt>lld -uoplld SNplld 

31-10 31.43 • 16 • 16 38.10 .36 .36 

11-50 '6.92 .86 1.02 '6.IO 1.2, 1.60 

51-60 51.20 3.11 1.66 56.06 3.91 5.51 

11-10 66.32 6.18 11.U 65.28 5.10 10.91 
. 

11-IO 11.01 21.90 39.3' 77 .93 11.26 25.20 

81-90 85.3' 51 .01 90.35 85.78 56.77 11.97 

91-100 93.31 8.91 99.32 93.91 16. 16 91.13 

101-110 103.11 .63 11.15 103.11 1.61 99.11 

111-120 112.33 .05 100.80 115.50 .01 99.8' 

.. 
>121 121.00 .16 100.00 

Total 81.15 13.U 



• 

: 

Figure 1. Comparative relative frequency distributione, 
ten millimeter intervals 
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Figure 2. Comparative relative frequency distributions 
tor minimum cull size required tor 40 meat. count 
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DPBRIMIIIT FOR DE'l'ERMill'IIIG DIPPEREIICI Ill' MORTALITY BITIIUII 
SCALLOP DREDGE AIID MODIPIID CALICO TRAWL GEAR Ill' TRI 

MID-ATLAIITIC REGIOII' 

The East coast Pisheraen'• Association has prapaeed 

a joint-study an aartality with the Virginia Institute of 

Marine Science, College of IUlliaa and Mary. The purpose 

of the study is ta evaluate the difference in fishing mor­

tality an adults and various size cl••••• of sea ecallape 

(Placapecten magellanicue) caused by two types of scallop 

gear--scallap dredge and a modified calico trawl. 

The specific hypothesis ta be exaained is as fal­

lows: 

HO: PMD - PMT • 0, and 
Bl: PMD - PMT ~ O, 

wbere Pia, and PMT represent fishing aortality caused by 

dredge (D) and trawl (Tl, respectively. Another hypothesis 

ta be exaained is 

HO: C.JD - CJT • O, and 
Bl: C.JD - CJT ~ O, 

wbere C.JD.and CJT are the catch of scallope by various size 

claeeee far the two gear types. The classes to be -ined 

are determined by a review of the scallop plan.I Six size 

lThe Fishery Management Plan, Pinal Bnviranaental Iapact 
Statement, Regulatory Impact Review for Atlantic Sea scal­
lape, (1982, p. 112) providea the following shell haight­
maat count equivalents: (1) 3.2&"-40 aeat count, (2) 
3.&0"-30 aeat count, and (3) 3.7&"-2& meat count. 
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cl-•- are to be axaained (Table 1). The final hypotha•i• 

to be exaained 1• that there 1• no difference in mortality 

caueed by dredge and trawl for the eix aeat-count per pound 

eize clauee. 

Methodology 

The Baet Coaet Pieheraen•e Aeaociation ie to provide 

two veeeele--a dredge and aodified calico trawl veeeel. 

The two are to comaence operatione at the aaae tiae and in 

the eaae area. They are to be within visual distance of 

one another. l!'iehing 1• to be done in accordance with com­

aercial fishing practices for a duration of approxiaately 

twelve hours. 

In addition to the veaeel er.,.., the Virginia Ineti­

tute of Narine Science will provide three individual• tor 

each veeeel. An atteapt will be aade to randomly eaaple 

ten, one-two (1.11), .bushel baaket• of ecallopa per tow for 

each ve ... 1. Thia 1• neceeeary eince a sample design can"'." 

not be -certained with data available. Length-frequency 

will be recorded. ll'ail or .. t1 .. ted total and coaaercial 

harveet will be uaed to incUcate total catch. Mortality in 

accordance with the eix aaat-count cl .. •ea will be deter­

ained daring tha recording of length by visual obaerfttion. 

The reeulte will be analyzed to assess the pr­

viouely etated hypotheses. Additional anelyeia, if tiaa 

peraita, will be to aodel 'the relat1oneh1pe between catch, 

aorqality, and effort for the two vessels. This will 



l1bl1 1, IM19ht, L1119th, end --t llll1tian1h1PA 

Sholl He19ht 

o1111ooters Inches 

101.27 3.99 11. 1' ·" 25 

95.72 3.77 15.12 .53 30 

91.27 3.59 12.16 ... 35 

17.57 i.,5 11.3' .,o '° 
71.25 3.04 7.56 .27 60 

70.61 2.18 5.67 .20 IO 

'Eat1- bHod CII -1CII C11 - 21 
of F1st.y .,.,g ot Pl., for SN SclllCIIII, .llnul,y, 1112. 

•. s.m x 1Hu.211 

... 
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perait aore rigouroure statistical testing of the differ­

ence• in catch and mortality between the two gear types. A 

report, aubject to review by Institute personnel, will be 

aade available to the gast Coaat Association. 

Materials Required 

The following aaterials are necessary: 

(1) two veeael•--eiailar size and deeign 

(a) modified calico trawl 
(b) scallop dredge 

(2) two - four scales 

(3) twenty 1-2 (1.5) bushel baskets 

(4) length-frequency recording sheets 

(Ii) two to four measuring boards 

(6) video and/or photography equipment 

(a) camcorder for calico trawl 

(bl 35 .. for dredge vessel 

(7) six to ten ehucking knivea 

(8) plastic bags 

(9) two-dozen pencil• 

(10) foul-tteather gear for six 

.. 
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Tentative Schedule 

Depart Glouceater Point, 6/69, by van, at 06:00 AM 

Arrive Cape May, 6/29, by 4:00 PM 

Depart cape May, 6/29-6/30, according to diecretion 
of veaael captaina 

Colllae11ee experiment approximately 6:00 AM, 6/30 

Complete operationa approximately 6:00 PM, 6/30 

Return to cape May, 6/30 

Depart cape May, 7/1, by van, to retu,;-n to 
Glouceater Point, Virginia 

.. 




