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INTRODUCTION 

Unless there is some easy and foolproof method of 
estimating meat counts at sea, there is considerable justifica­
tion on the part of the skippers for claiming that they had 
no precise kno~ledge of the exact meat count in their catch. 
Obviously, fishermen could be advised as to the shell size 
of scallop which gives on average a given number of meats per 
lb. ~ut there is some variation in meat weight for a given 
shell size across the bank. Preferably the skippers shbuld 

. have access to the same device that is used by fishery officers 
ashore in examining the catch. Sinteweighing 1 Ib of meats 
at sea is impractical, a volume measure has some obvious 
advantages. Scallop meats have a specific gravity (sp. g.) 
just heavier than water and year-round stu~ies on inshor~ 
scallops revealed no evidence that sp.g. changes at the time 
of capture on a seasonal basis. There is still the poSsibility 
that meats left on ice for 2 weeks will take up enough water 
t~ reduce their sp.g. and increase their volume. ThiS increase 
would reduce the apparent count on the \'/ h a r fb e low that 
measured at the time of fishing and might provide an 
~cceptable safety margin acting in favour of the fisherman. 

. . . .. , 

This report describes a simple vol~metric device 
which can be used to estimate meat counts rapidly and easily, 
and r~ports on its accuracy and method of use .. It is suggested 
that this device be issued to each of the offshore vessels with 
instructi~ns for its use, and the suggestion that counts be l 
made of the catth while filling the 40 Ib cloth bags, thus . . 
ensuring that their contents do not exceed the prescribed couht. 

f1ETHODS 

Specific gravity determination 

i1eat specific gravity I-las determined by suspending 
samples of 3 to 5 freshly ~utscallop meats by a cotton thr~ad 
from a balance arm. and weighing them both in air and whe~ . 
suspended in fresh water. (Negligible water uptake occurred 
during the 10-20 sec spent weighing the meats in fresh \flater.) 
Nine duplicate samples \flere \'/eiqhed~· The specific 
gravity of the meats was then obtained by: 

s p ; g • A = A-B where A - weight in air 
B = weight in water 

the mean sp.g. for all freshly shucked meat samples was 1.064. 
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Desiqn and construction of the sampling device 

One pound of water has . a volume of 454 ml, so that 
1 pound of scallop meats (assuming perfect packing) would have · 

a volume of ,:6ri m1 = 428 m1. Initial tests with fresh 
scallop meats indicated that this was a good approximation to 
the volume of 1 lb of meats. 

The sampler (Fig. 1) consists of a cylinder of 1/8 
inc~ (3 mm) thick perspex, 9 inches (23 cm) high with an 
internal diameter of 6.9 cm (external diameter of 3"). A 
qraduation at 11.5 cm from the base, corresponds to a volume 
of 428 ml; and weiqht of 454 g (=1 lb) of scallop meats. 
The cylinder is mounted on a 10 cm square perspex base, which 
is p~rforated by twenty 3 mm holes inside the cylinder.*A 
perspex disc, 6.8 cm in diameter slides easily inside the 
cylinder, and is kept horizontal by 2 vanes of perspex glued 
on th~ upper surface. Four weights were placed on the disc 
t6 bring its weight up to 1 1/2 1b (681 gm): it having been 
established during the early trials that scallop meats were 

. effectively incompressible when subject to more than 1 Ib 
compression. 

(H.B. In the final version of the sampler, for ease of c1ean~ 
ing and ~se,the lid should be constructed of solid perspex 
with embedded shot weights, and a length of nylon monOfilament 
should attach it to the base of the cylinder to prevent loss.) 

Use of the sampling cylinder 

Scallop meats were poured into the sampler until 
the upper surface of the meats was just below the graduation. 
The lid was then dropped onto the meats, and the position of 
its lower edge checked in reference to the 428ml mark 
scratched on the cylinder. The lid was removed and individual 
meats added until the bdttom of the lid Came up to the ~ark 
when in place . . The number of meats in the sample were counted 
as they were poured out 6fthe cy1inder~(N.B. The practice 
of counting the meats into the cyl~ndershou1d be strongly 
dis C 0 u rag ed, . as· i tis Tlkel y to ·· 1 e ad to an u p war db; a sin 
the meat sizes selected.} 

With a little practice. it became possible to pour 
in tliecorrect amount of meats the firsttime, with little 

* See 1st page of discus~ion 
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need for subsequent correction; the whole process taking no 
more than 30 seconds. 

At~seatesting of the sampling cylinder 

Scallops were fished at intervals during an a-day 
trip to Georges Bank on the IIE.E. Prince", arid the meats 
shucked out and washed for about one minute in sea water, 
duplicating normal commercial practice. Two 428 mlsamples 
of drained meats in approximately the same size range, were 
measured out, one ~ample being placed in a plastic bag arid 
frozen at-20°C; the other placed into a cotton bag~ .such as 
is used commercially, and covered with chipped ice in a 
2 x 1 x 1 ft insulated container, stored on deck at ambient 
temperatures of about 10-15°C. Forty duplicate samples were 
taken in this way at intervals throughout the trip(Table l).Chipped 
ice in the container waS topped up each day, and melted 
water in the bottom of the container poured off. 

On return to the laboratory, scallop m~ats were 
kept in the same container at room temperature ~ntil 14 days 
after the start of the trip (22 June); (14 days is the normal 
duration of a commercial trip). Volumes of the meat samples 
were measured, using a graduated version of the sampling 
cylinder, and samples weighed to the nearest gram and 
indivi~ual meats counted. . 

RESULTS 

Accuracy of volumetric estimation of the count per pbUrid : 

It is . assumed that the frozen samples did not lose 
~eight betweenfreezinq on boa~d ship and thawing and weighing 
two weeks later in the laboratory. This assumption is prob~bly 
torr~ct. since no substantiala~ount of freewater~~s obServed 
on thawing the sampl~s. The mean weight of theffozeh samples 
on thawing was 450.l±9.4 g; 3.9 g below the lb mark, but well 
within one standard deviation of 454 g.The meanvolume ~/as 
42S±3.5ml; almost ex~ctly the predicted volume f6r 1 lb of 
meats. The slight discrepancy between the weight and volume 
measure was probably caused bya slight difference in the 
estimate of meat density from that obtained before the cruise. 
The sample specific gravity of th~ frozen and thawed meats 

· 450.1 1050·· ThO 1 0 lO · ht1 · 1 ·· h th · · . . was~28.5= . . 1S va ue 1S S19 Y ower t an e sp.g. 
obtained from weighings of individualme~ts. and may result 
from imperfect packing of the meats (the small spaces left 
between individual meats observed when uSing the cylinder was 
fil1~d up with either air or water, depending on the dryness 
of the meats). If an allowance is to be made for this less 
than perfect packing of the meats, probably the vOlume of the . 

I 
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graduated cylinder up to the calibration should be 432 ml. 
However, it may be concluded that the volumetric method 
provides a close approximation to a 1 lb sample of meats 
for rapid and easy use in situations where balances are 
notavailable or functional, e.g. at sea or on the deck of 
a vessel being unloaded. 

Effect of freezing and icin90n the meat count 

It has already been stated that freezingthem~at 
samples had a negligible effect on their volume after thawing. 
The meat count per ~ound estimated from the vol~metric samples 
measured at sea were co~pared with the count per pound 
calculated after weighing the 428 ml samples. The true cbunt 
per pound was obtained as follows: 

. number of meats in the 423 mlsample x 454. 
True count per 1 b = - . sampl e wei ght (9) . 

Observed and calculated counts were identical for most samples, 
as indicated ·by the regression equation: 

True count per 1 b = O. 1 5 + 1. a O{ mea t count per 423 m 1 ) . 

Tile comoari son of observed · and ca 1 cul a ted counts obta i ned in 
the sam~ way for samples held 6n ice yielded the following 
regression: .. ... 

True count per lb = -1.15 + 0~89 (meat tount per 428ml). 

Both re~ressi6ns showed a high correlatioh between 
calculated and observed counts (R = O.9~), but the number of 
meats per lb in the iced samples were all belo"J the counts/428 
mlm~dc at sea. No appreciable change in packing density with 
size was noted for either frozen or iced samples by comparing 
the observed and calculated meat counts. . 

Change in meat count following icin[ 

A plot of the ··difference between · count per pound 
before and after holding on ice (Fig. 2), is useful in 
predictinq what effect ~olding in this way may have on the 
meat count on landing, if water absorption occurs to the 
same extent in the holds of commercial . scallopers . . The 
regression of the decline in the number of meats per pound 
after icing on the initial meat count was: 

Drop in count per lb = -0.262 + O~154 (initial count) (R ~ 0.90) 

This .suqqests that under theSe conditions, a meat 
count of 40 toth~pound on deck would have dropped to 34 ' pcrlb 
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on landing, while an (illegal) count of 47 meats per 1b would 
pass inspection at 40 meats per lb on landing. 

Althouqh no attempt was made to follow the rate of 
uptake of water with time, no appreciable change in uptake 
was noted between the first and last samples taken, which 
spent 9 and 14 days respectively on ice, although further 
studies on this effect are needed. The average uptake of 
water during the 9 to 14 days on ice was 17%; the sp.q. of 
the meats having declined from · 1.060 to 1.015 in the period. 

DISCUSSION 

The volumetric sampling device provides a simple 
and reliable method of determining average meat count under 
conditions when accurate weighing is impossible. To allow 
for imperfect packing of the meats, the tylinder calibration 
sho~ld be set at 432 mI. 

Th~ holes in the b~ttom of the cylinder became 
plugged by meats and were ineffective for drainage, and 
probably should be omitted in the next model. The 1 m1 
clea~ance betwee~the cap and th~ inside of th~ cylinder. 
allowed some displacement ofwate~, and within a wide tol~ranc~, 
the degree of ~etness of the meats was not found to siqnificantly 
affect the estimate of meat volume • 

Storage conditions for the iced samples were 
deliberately maintained at a less than optimal level~ The ' 
one Ib samples of meats were kept on thawing ice, and in 
contact with melt water from the ice. The small volumes (1 Ib) 
in each bag must also have facilitiatedwateruptake,compar~d 
with the 40 lb ba~s used commercially. At .the end of th~ 14th 
day, meat samples,although edible,hada fairly strong odb~ 
and it seems unlikely that any but subst~ndard co~m~rcia1 
landings'tJould shO\'1 a similar \'Iater uptake. HO\-/ever,the 
actual "extent 6f wate~ uptake in ~ommercial catches should be 
monitored by specific gravity determinations of the landed 
meats. Presumably it would be . possible to allow for water 
uptake by decreasing the volume of thecy1indets issued to 
fishermen, but sinc~ it is unlikely th~t water uptake always 
occurs to the same extent, it is probably more satisfactory 
to retain the 432 ml volume, and allow the water lJptake to " 
provide a safety margin in favour ofthefi5herme~. . 
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Table l. Changes in weight, volume and meat count of 40 pairs 

• of 1 1 b scallop meat samples after being kept on ice 
and frozen for periods of liP to 2 weeks (measurements 
made ashore on the 22 Ju ne ) . . .. 

FROZEN MEAT SArWL ES 

Da te Thawed Countll b 
Sa mp 1 e fished Weight ~ q } vo lume {m 1 } at sea on thawing 

1 8 June 444 416 26 27 
2 II II 442 423 64 65 
3 " II 452 428 . 31 · 31 
4 " " 447 428 78 · 79 
5 " " 444 423 24 ··. 24 
6 " " 462 435 30 29 
7 " 460 432 34 33 
8 II 452 428 28 28 
9 II 452 . 428 34 34 

10 II 459 · 428 20 20 
11 II 4.43 424 24 24 
12 . " 444 428 18 18 
1 3 II 448 428 26 26 

. 14 II 449 428 28 · 28 
1 5 9 . I 454 428 30 30 . 
16 " " 455 428 30 30 . 

• 17 " II 457 435 29 29 
18 " II 443 423 42 43 
1 9 II II 453 . 428 36 36 
20 " II 404 428 27 29 
21 " " 449 428 33 33 
22 . II " 442 424 .30 31 
23 " " 454 428 35 35 
24 " II 448 428 25 25 . 
25 II II 442 424 32 33 
26 II II 457 428 25 25 
27 " " 440 424 39 ... 40 
28 12 Ii 458 435 34 34 
29 " " 454 428 21 21 
30 " " 453 432 20 20 
31 " " 452 428 33 33 
32 " " 452 428 47 47 
33 " " 456 428 22 22 
34 " " 459 435 75 74 
35 " II 456 428 36 36 
36 II " 451 428 68 68 
37 " " 454 435 81 81 . 
38 1 3 " 454 428 18 18 
39 " " 447 428 25 25 
40 " " 452 423 . 32 32 

(sma 11 8 " 450 432 . 183 183) • 
, + . 

~~e a n - S .0 .. 450.1±9.4g 428.S±3.5m1 
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'0 Tab1 e 1 ( Con tin ue d) ICED MEAT SMIPLE 

Volume 
• after Count/l b 

Samele Date . Weight { 9 ) icing{ml ) at sea on landinq 

1 8 June 574 565 22 1 7 
2 .. 539 569 62 52 
3 .. 567 565 20 16 
4 .. 533 524 73 62 
5 .. 550 539 20 16 
6 ... 545 .. 550 26 22 
7 1\ 506 499 28 25 
8 1\ 487 480 24 22 
9 II' 530 517 34 29 

10 .. 525 514 34 29 
1 1 II 543 532 29 . 24 
12 . 1\ 525 517 23 . 20 
1 3 1\ II 474 465 26 25 
14 II II 528 514 26 22 
15 9 .. 54.4 532 25 21 
16 II If 504 491 28 25 
17 II 520 506 . 36 31 .. 18 " 535 ' 517 37 31 
1 9 ." 562 550 40 32 . 
20 01 532 524 26 22 

• 21 II 508 499 30 27 
22 " 500 488 23 21 
23 II 485 480 32 30 
24 II ' 537 532 2', 18 
25 II 565 554 24 1 9 
26 II . 524 517 27 23 
27 II 527 . 521 40 34 . 
28 . , 2 II 515 502 40 35 
29 II II 533 517 .36 31 
30 II II 556 550 20 16 
31 II II 537 532 34 29 
32 II /I 503 491 43 39 
33 II . II ' 553 547 17 14 
34 . " II 554 . 547 27 22 
35 " " 517 506 67 58 
36 .. " 536 524 . . 70 59 
37 " " 545 536 70 58 
38 13 " 509 502 15 1 3 
39 " " 536 . 524 23 19 
40 II " 507 499 26 23 '. 

(s rna 1 1 8 II 504 502 180 ' .62 ) 
!;J 

r~ e a n ± S • 0 . : 5 2 8 . 5 ±2 3 . 0 9 520.5±24.9rn1 

() 
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Fig. 1. Volumetric sampler containing 1 1b of scallop 
meats. The 1 1b graduation corresponds to a 
volume of 428 m1. The perspex lid and makeshift 
weights together weigh 1 1/2 1b (681 g). 
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