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fisheries investigations, and reprints of articles which have appeared in
scientific journals or in magazines. The reprints form an un-numbered series.

Exchange of publications is solicited with organizations conducting re-
search in aquatic biology, particularly as related to fish and fisheries.

ALBERT S. HAZZARD, Director
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FILLET WEIGHTS AND LOSS ON FILLETING OF YELLOW
PIKEPERCH, Stizostedion v. vitreum (Mitchill),
FROM SAGINAW BAY

by
Lows A. Krumholz!

Introduction

During past years officers of the Michigan Department of Conservation
had difficulty in the enforcement of minimum size regulations established by
law for the taking of yellow pikeperch (walleyed pike, yellow pickerel) for
commercial purposes. The practice of filleting undersized fish of this species,
in order to avoid detection, was apparently growing, and a regulation to
provide for a minimum size of yellow pikeperch fillets became necessary.
That such a regulation would prove effective was indicated by the fact that
the adoption of a law specifying the minimum legal size of fillets of yellow
perch, Perca flavescens (Mitchill), (Public Act 339, 1939) practically elimin-
ated a similar problem which existed when only the minimum legal total
length of the fish was specified. The present investigation was carried out in
order to secure information on which to base recommendations to the Mich-
ifgz;n Legislature as to the proper minimum legal weight for yellow pikeperch
illets.

Saginaw Bay was chosen as the site for this study since it yields the princi-
pal production of yellow pikeperch in Michigan. The main “‘run” of yellow
pikeperch in Saginaw Bay is in the spring (April, May, and June, with the
bulk of the catch taken in April) but there is another, though relatively
light run in the fall (September. October, and November). In addition to
these runs some yellow pikeperch are taken at othcr times of the year. Statis-
tical records of the commercial fisheries of Saginaw Bay? show that during
the past 11 years 85.3 par cent of the total yearly catch of yellow pikeperch
has been taken during the spring as compared with 10.9 per cent during the
fall. The actual production and percentage of the annual catch taken in the
spring and fall for each year of the 11-year pericd 1933-1943 are shown in
Table 1. The occurrence of these two distinct runs of yellow pikeperch in
Saginaw Bay, one normally including most of the spawning season, made it
necessary to obtain data in both fall and spring in order to detect possible
seasonal differences in the weights of fillets and in the percentage of loss due
to filleting.

With the assistance of Conservation Officer A. J. Neering, fish were obtained
from the Bay Port Fish Company and the R. L. Gillingham Fishing Company
at Bay Port and from the Geo. Loeffler Fish Company at Sebewaing in
November 1942, and from the Bay Port Fish Company and the R. L. Gilling-
ham Fishing Company at Bay Port in May 1943, April 1944, and May 1945.
The cooperation of Mr. Neering and of these firms in saving undersized fish
and in permitting the use of their facilities for the work is greatly appreciated.

1The writer is indebted to Dr. Ralph Hile of the U. S. Fish and Wildlife Service for assistance in
gathering data and for a critical examination of the manuscript.

*These records are on file in the Great Lakes laboratories of the Fish and Wildlife Service, U. S.
Department of the Interior, Ann Arbor, Michigan.
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Table 1.—Total annual production (pounds) of yellow pikeperch in Saginaw Bay, 1933-
1943, and production (in pounds and percentage of total annual catch) in the spring and

fall seasons.

Production in April, Production in September,
Production May, and June October, and November
Year in entire -

year ercentage Percentage

Poundage of totalg Poundage of totalg
1933............. 1,454,772 1,192,579 82.0 153,125 10.5
1934............. 1,349, 354 1,162,494 86.2 96,300 7.1
1935. . ... .. ... 1,292,679 1,161,997 89.9 82,369 6.4
1936, ........... 1,400,852 1,231,672 87.9 126,140 9.0
1937............. 1,528,938 1,380,804 90.3 102,223 6.7
1938............. 1,179,325 1,048,654 88.9 81,823 6.9
1939, ............ 1,492,244 1,290,525 86.5 158,101 10.6
1940............. 1,443,374 1,151,805 79.8 211,969 14.7
1941, ............ 1,462,587 1,124,415 76.9 290,381 19.9
1942, . ........... 2,050,332 1,680,553 82.0 347,269 16.9
1943............. 1,558,534 1,403,146 90.0 116,666 7.5
Average........ 1,473,908 1,257,149 85.3 160,579 10.9

The minimum total length provided by law for yellow pikeperch taken
commercially is 1514 inches in State of Michigan waters of the Great Lakes
other than Lake Erie. To secure a series of weights on either side of this
minimum length, fish of from 13 to 17 inches total length were used. These
fish were measured to the nearest quarter-inch and each quarter-inch group
was handled separately. Messrs. Fred and Floyd Herman of Bay Port were
engaged to do the filleting during each of the periods of investigation. These
men, both of whom are commercial fishermen, have had considerable experi-
ence in dressing and filleting fish.

The numbers of fish employed in this investigation were 239 in the fall
(November 12-16) of 1942, 257 in the spring (May 3-4) of 1943, 181 in the
spring (April 13) of 1944, and 255 in the spring (April 16, 24) of 1945.

Relationship Between Total Length and Fillet Weight

The present section will be concerned chiefly with the problem of the
proper minimum legal weight for yellow pikeperch fillets sold commercially.
The subject of the loss of weight in filleting will be treated in the next section.

The number of specimens, the average round weight, and the average fillet
weight of fish in each quarter-inch length group in each collection, together
with the average round weights and fillet weights for the combined collections
are given in Table 2. The minimum, average, and maximum round and fillet
weights for fish in each length group in the combined collections are shown in
Table 3. A comparison of the round weights and fillet weights according to the
total lengths of all fish studied during the investigation is graphically pre-
sented in Figure 1. The circles indicate the weighted averages of the round
weights and fillet weights, and the vertical lines the extreme ranges of the
round and fillet weights of the individuals of each length group for the com-
bined collections. The smooth curves (upper, round weights; lower, fillet
weights), fitted to the empirical data by inspection, indicate the general
trend of the data.



Table 2.—Round weights (ounces) and fillet weights (ounces) of yellow pikeperch {rom Saginaw Bay according to length, for each of the four

collections and weighted averages for the combined collections.
separates the legal- and illegal-sized fish.

The horizontal ruling in the body of the table

Total Weight of fish in round (ounces) Weight of fillet (ounces)
length : e
(inches) Nov.12-16,| May 3-4, | April 13, | April 16, i Nov. 12-16, May 3-4, | April 13, | April 16, rare
1942 1943 1944 | 24, 1945 | Average 1942 1943 1944 211945 Average
I 12.0 12.0 11.0 13.1 12.9 5.7 5.7 4.5 5,() 5.0
(2) (2) (1) (30) (35)
130 ... o 11.8 12.0 12.2 13.3 12.9 6.2 5.8 5.3 5.7 5.7
(5) 4) (3) (30) (42) )
13bg. .0 o 13.9 12.7 13.7 14.0 13.7 6.8 6.4 6.0 6.2 6.2
(6) (8) (19) (30) (63)
1334, ... i 13.7 13.8 14.3 15.0 14.5 7.1 6.7 6.4 6.4 6.5
(7) (12) (21) (30) (70) ,
] 13.4 13.9 15.0 15.8 14.9 7.0 6.9 6.7 0.9 6.8
(11) (16) (36) (30) (93)
MU 15.0 14.7 15.4 16.3 15.5 7.4 7.3 6.9 7.2 7.2
(17 (18) (32) (30) (97)
O 15.5 15.9 16.3 17.6 16.3 7.8 7.6 7.3 7.8 7.6
(22) (26) (38) (24) (110)
1434, . ... ... .. 16.9 16.3 17.1 18.3 16.9 8.6 8.0 7.6 8.0 8.1
(21) (24) (14) (10) (69)
15 17.6 17.3 17.9 19.7 17.7 8.6 8.2 7.9 8.6 8.3
(19) (27) (13) (6) (65)
5. oo 18.8 17.7 18.8 |.......... 18.3 9.3 8.6 8.4 ... ... 8.9
(19) (19) (G 75 P 41) .
I5Yg. 20.3 19.3 19.0 22.3 20.0 10.3 9.3 8.4 9.7 9.7
B (16) (18) 1) (3) (38)
134, .o 21.7 198 .......... 22.9 21.4 10.8 9.7 ... 10.3 10.4
v ("0) (o) 1. 6) (36)
6., ... ............ 22.5 21.2 .. .. L. 23.2 22.1 11.5 106 {.......... 10.2 11.0
amn 3y i 6) (36)
1604, ... 23.0 21.8 ... ... 23.3 22.6 11.4 109 |.......... 10.2 11.0
an as) f.......... 6) (38)
16V ... . L 24.8 23.1 ..., .. 24.7 24.1 12.7 11.5 .......... 10.9 12.0
] (18) as) {.......... 6) (39)
1684, .............. 25.9 24.5 ... .. 27.2 25.4 13.1 11.9.......... 12.1 12.4
1n) as) |.......... (5) 31
17 26.5 24.8 [.......... 27.5 25.7 13.2 12.5 |t 12.7 12.8
(1) @Asy |.......... 3) (29) s o




Table 3.—Numbers of yellow pikeperch from Saginaw Bay in each quarter-inch length
group and minimum, average, and maximum round weights and fillet weights
in the combined collections, 1942-45. The horizontal ruling in the
body of the table separates the legal- and illegal-sized fish.

Total Number Weight of fish in round (ounces) Weight of fillet (ounces)
length | of
(inches) . fish [ Minimum

Average ! Manmum; Minimum Average i Maximum

13...... ; 35 11.

; 0, 12.9 | 14.5 4.5 ‘ 5.6 i 6.7
134, .. . 42 | 10.5 ! 12.9 14.5 4.8 | 5.7 | 7.1
13%. .. .1 63 | 11.5 | 13.7 | 18.0 ! 4.6 ! 6.2 7.7
13%. ... 70 | 12.0 | 14.5 | 17.0 | 5.3 | 6.5 7.7
4. ‘ 93 ! 11.5 14.9 17.0 5.3 6.8 8.3
143, .. .| 97 ! 12.8 | 15.5 | 18.5 | 6.1 | 7.2 | 8.5
g 110 12.5 16.3 | 19.5 | 6.3 | 7.6 | 8.9
1434, ... 69 ! 14.8 | 16.9 ! 20.0 | 6.6 8.1 9.7
15... ... 65 | 15.0 | 17.7 | 21.5 | 6.5 | 8.3 9.6
15%. ... 41 | 16.0 | 18.3 | 24.5 | 7.3 | 8.9 11.7
15%. .. | 38 | 17.0 20.0 | 25.0 | g.2! 9.7 12.2
15%....| 36 | 17.0 . 21.4 | 24.0 | 8.4 | 10.4 12.2
16... ... 36 18.0 22.1 - 25.0 9.4 11.0 13.6
16%. .. .| 38 | 18.5 | 22.6 | 26.8 | 8.9 | 11.0 13.0
1635 .. .1 39 21.0 | 24.1 | 27.5 | 9.2 | 12.0 14.1
1630 31! 225 9540 315t 104l 124 14.3
17, ‘ 201 225|257 ; 28.0] 15| 128 14.1

\ ] .

Two features of the data of Tables 2 and 3 have important bearing on the
problem of the proper minimum legal weight for yellow pikeperch fillets.
The first is the substantially greater weight of fillets from fish captured in the
fall as compared with those from fish taken in the spring. The average fillet
from a yellow pikeperch of minimum legal length (1534 inches) with an
average round weight of 20.3 ounces, taken during the fall of 1942 weighed 10.3
ounces. The average fillet from a 1514-inch yellow pikeperch, with an average
round weight of 19.7 ounces, taken during the spring run (combined collections
1943-45) weighed 9.3 ounces. The difference between these two weights is
sufficiently great to suggest the possible desirability of separate weight limits
for different seasons. From the enforcement standpoint, however, different
limits in different seasons would be impractical because of the difficulty in
establishing the time of capture of fish from which frozen fillets were prepared
once those fillets were removed from storage. Since a single minimum legal
weight for fillets must be recommended. greater consideration should be
given to the data collected in the spring than in the fall as the bulk of the
annual yield from Saginaw Bay (85.3 per cent) is produced in the former
period and only a relatively small part (10.9 per cent) of the annual catch is
taken during the fall. The average of the two fillet weights mentioned above,
with each weighted according to the percentage of the total annual yield in
the season for which the weight was determined, is 9.4 ounces.

The second feature of the data of Tables 2 and 3 pertinent to the problem of
the proper legal weight for yellow pikeperch fillets is the variation of the fillet
weight for fish of the same length group. The difference in weight between the
heaviest and lightest fillet from fish in any one length group ranged from 2.2
ounces (13 inches) to 4.4 ounces (1514 inches). Similar variations occurred in
the round weights of yellow pikeperch?. Beeause of the variability of the weight

sThe heaviest fillets did not necessarily come from the heaviest fish of a length group nor the

lightest fillet from the lightest fish. In the field procedure the individual fillets were not identified
with the individual fish.
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of fillets from fish of the same length group, it is obvious that with any mini-
mum legal weight of fillet that reasonably could be considered some yellow
pikeperch below legal lenglh will produce legal-sized fillets and some fish at
or above legal length will yield undersized fillets. Assuming the average fillet
weight of 9.4 ounces for fish 1514 inches in length to be proper, it may be seen
from the data in Table 3 that no fish of a lesser total length than 1434 inches
furnished fillets of this size and that no fish of a greater total length than 1614
inches yielded undersized fillets. The percentage of undersized fish (1434-1514
inches inclusive) producing legal-sized fillets and the percentage of legal-sized
fish (1514-1614 inches inclusive) producing undersized fillets at various
assumed fillet weights in each of the four collections and for the combined
collections are given in Table 4. The figures in parentheses indicate for under-
sized fish the total number of each length at which some individuals produced
legal-sized fillets and the number of fish in that group which yielded such
fillets; for the legal-size fish the figures in parentheses show total number of
each length at which some individuals provided undersized fillets and the
number which yielded those fillets.

The data from the combined spring and fall collections would indicate that
a fillet weight of 9.25 ounces would be suitable inasmuch as it would allow the
filleting of approximately 11 per cent of the undersized fish whereas the same
percentage of legal-sized fish would yield undersized fillets. However, data
from preceding years gathered by the U. S. Fish and Wildlife Service showed
that the yellow pikeperch taken during the springs of 1943-1945 were some-
what heavier than were fish of similar lengths taken from Saginaw Bay in the
spring of either 1929 or 1930; and presumably these latter fish would yield
lighter fillets. Thus a lesser fillet weight than 9.25 ounces would seem more
suitable. Furthermore, the weighted averages of the numbers of undersized
fish providing legal-sized fillets and legal-sized fish yielding undersized fillets,
obtained by considering the spring-run fish as 85.3 per cent of the total annual
production and the fish caught in the fall as 10.9 per cent of that figure,
suggest that a weight of 9.0 ounces is a more suitable fillet weight than that
of 9.25 ounces. When all pertinent information is considered the samples
employed in this investigation indicate that a fillet weight of 9.0 ounces is
reasonable.

A minimum fillet weight of 9.0 ounces would be more practical than one
involving a fraction of an ounce. A further argument for the 9-ounce as against
a higher weight limit for yellow pikeperch fillets lies in the fact that processors
may find it necessary to provide a margin to cover possible loss of weight of
fillets after dressing, particularly for those processed for freezing and storage.
Inasmuch as the weight limit, to be effective, has to be specified as applicable
to fillets at the time of any inspection regardless of their previous history,
some leeway must be given to cover these losses of weight after filleting. The
9-ounce limit should provide a fully adequate allowance for these losses.

Loss of Weight Due to Filleting

The percentage loss of weight of yellow pikeperch from Saginaw Bay at
filleting did not vary widely either with season or size of fish (Table 5). Such
variations as did occur were consistent in that the percentage loss in weight
was higher for undersized than for legal-sized fish in all collections where
adequate samples were taken and was greater in spring-caught fish (April,
May) than in fish taken during the fall (November). Furthermore, fish caught
in April suffer a greater loss at filleting than those taken in May. From the

8



Table 4.—Percentages of undersized yellow pikeperch providing legal-sized fillels and percentages of legal-sized fish producing undersized fillets,
at various fillet weights, Saginaw Bay. Data arc given for the individual collections and for all collections combined. The

figures in parentheses indicate the number of fish handled in each group (at left) and those fish
which provided either legal-sized or undersized fillets (at right).

Assumed November May April April Combined Weighted
fillet weight, Ttem 1942 1943 1944 1945 collections average*
(ounces)
Percentage of undersized fish producing
legal-sized fillets 39.7 10.0 3.3 0.0 17.8 10.6
9.0 (58-23) (70-7) (30-1) (16-0) (174-31)
Percentage of legal-sized {ish producing 3.4 14.1 100.0 0.0 7.5 10.2
undersized ftillets (88-3) (71-10) (1-1) (27-0) (187-14)
Percentage of undersized fish producing
legal-sized fillets 22 .4 7.1 3.3 0.0 10.9 7.1
9.25 (58-13) (70-5) (30-1) (16-0) (174-19)
Percentage of legal-sized fish producing
undersized fillets 5.7 16.9 100.0 7.4 10.7 4.1
(88-5) (71-12) (1-1) (27-2) (187-20)
Percentage of undersized fish producing
legal-sized fillets 17.2 5.7 3.3 0.0 8.6 5.8
9.4 (58-10) (70-4) (30-1) (16-0) (174-15)
Percentage of legal-sized fish producing
undersized fillets 6.8 21.1 100.0 11.1 13.4 17.8
(88-6) (71-15) a-1) (27-3) (187-25)
Percentage of undersized fish producing
legal-sized fillets 17.2 4.3 3.3 0.0 8.0 5.0
9.5 (58-10) (70-3) (30-1) (16-0) (174-14)
Percentage of legal-sized fish producing
undersized fillets 6.8 23.9 100.0 11.1 14.4 19.6
(88-6) (71-17) (1-1) (27-3) (187-27)

*See toxt for method of weighting in determining these averages.




data given in Table 5 it may be stated that in filleting yellow pikeperch from
Saginaw Bay there is a 50-55 per cent loss in weight at filleting.

No records are available of other experimental studies on the filleting of
yellow pikeperch. Statements, not accompanied by data, in the typewritten
report of the Red Lakes Fisheries Association (Minnesota) for 1938 and in the
Great Lakes Fishermen for April 1937 gave the loss of weight of yellow pike-
perch due to filleting as 58 and 60 per cent respectively (the latter figure
referred to spring-run fish from Saginaw Bay). Both of these percentages are
above those determined in the present study.

Table 5.—Percentage loss in weight on filleting yellow pikeperch according to length for
each of four collections and weighted averages for the combined collections and for
all illegal- and legal-sized fish, Saginaw Bay, November 1942, May 1943,
April 1944, and April 1945. The horizontal ruling in the body
of the table separates the legal- and illegal-sized fish.

Total length Nov. 12-16, | May 3-4, April 13, | April 16, 24, | Weighed
(inches) 1942 1943 1944 1945 average
13............... 52.5 52.5 59.1 57.3 56.8
(2) (2) (1) (30) (35)
13%............. 47.5 51.7 56.6 57.1 55.4
(5) (4) (3) (30) (42)
134, ... .. 51.1 49.6 56.2 55.7 54.6
(6) (8) (19) (30) (63)
133, ... .. 48 .2 51.4 55.2 57.3 54.7
(7 (12) (21) (30) (70)
14............... 47.8 50.4 55.3 56.3 53.9
(11) (16) (36) (30) (93)
1434, . ........... 50.7 50.3 55.2 55.8 53.7
(17) (18) (32) (30) (97)
144, ... ... ..., 49 .7 52.2 55.2 55.7 53.5
(22) (26) (38) (24) (110)
1434, . ........... 49.1 50.9 55.6 56.3 52.1
(21) (24) (14) (10) (69)
15 ... e 51.1 52.6 55.9 56.3 53.2
(19) (27) (13) (6) (65)
15, ............ 50.5 51.4 55.3 | ... 51.3
(19) (19) B) Lo (41)
1534 ... ... .. 49.3 51.8 55.8 56.5 51.2
(16) (18) (1) (3) (38)
1534 . ... ......... 50.2 51.0 |............ 55.0 51.2
(20) oy |............ (6) (36)
16............... 48.9 50.0 I............ 36.0 50.5
17) (05 ) I P, (6) (36)
16Y4............. 50.4 500 ... 56.2 51.2
a7 as)y ... (6) (38)
164, ... ......... 48.8 50.2 |............ 55.9 50.4
(18) asy | (6) (39)
16%. ............ 49 .4 3 I T N 55.5 51.4
11) as) (............ (5) (31)
17... ... ... ... 50.2 49.6 |............ 53.8 50.3
(11) QAasy ... 3) (29)
Tllegal 49.8 51.4 55.5 56.5 53.8
Average (129) (156) (180) (220) (685)
Legal 49.6 50.6 55.8 55.6 50.9
(110) (101) (1) (35) (247)
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Figure 2. Percentage loss in weight due to filleting of Saginaw Bay vellow pikeperch over the
length range 13-17 inches. The curve was fitted by inspection to the averages (shown by the circles)
for fia,ch ?lugrltier«inch length group. The vertical ruling at 1515 inches separates the undersized and
legal-sized fish.
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Commercial fishermen interviewed at Bay Port during this investigation
believe that yellow pikeperch from Saginaw Bay lose approximately 50 per
cent, of the round weight in filleting in the fall and 60 per cent in the spring.
The former estimate agrees closely with the findings in this study, but the
latter estimate is higher. The greatest loss on filleting may be expected among
ripe females, and yellow pikeperch of that sex are seldom mature at lengths
(17 inches or less) employed in this study.

As a result of this investigation the commercial fishing law of 1929 (P. A. 84,
1929) was amended in 1945 to prohibit the possession or marketing of yellow
pikeperch fillets of a less weight than 9 ounces.
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FILLET WEIGHTS AND LOSS ON FILLETING OF YELLOW PIKEPERCH,
Stisostedion v, vitreum (Mitohill), FROM SAGINAN BAY

by
louis A. xrmhols\l/

Introduction

During past years officers of the Miohigan Department of Conservation
had difficulty in the enforeement of minimum size regulations established
ty law for the taking of yellow pikeperch (walleyed pike, yellow pickerel)
for oommercial purposes. The practice of filleting undersized fish of this
species, in order to avoid detection, was apparently gzrowing, and a
regulation to provide for a minimum size of yellow pikepersh fillets be~
came necessarye. That such a regulation would prove effective was indicated
by the faot that the adoption of e law speeifying the minimm legal size

of fillets of yellow perch, Perca flavescens (Mitchill), (Public Aot 339,

1939) praetically eliminated a similar problem which existed when only the
minisum legal total length of the fish was specified. The present investiga-
tion was carried out in order to seoure informationm on which to base

recomendations to the Michigan Leglslature as to the proper minimum legal

PS > The writer is indebted to Dr. Ralph Hile of the U. S. Fish and Wildlife
Service for assistance in gethering data and for a oritical examinatiom

of the manuseripte.



«2e
weight for yellow pikeperch fillets.

Saginaw Bay wes chosen as the site for this study since it yields the
prinecipal production of yellow pikeperch in Michigan. The main "run® of
yellow pikeperch in Saginaw Bay is in the spring (April, May, and June,
with the bulk of the oatch taken in April) but there is another, though
relatively light run in the fall (September, October, and Hovember). In
addition to these runs some yellow pikeperch are taken at other times of
the year. Statistical rooord? of the commercial ﬁshorioﬁ of Saginaw B&y\e/
show that during the past 11 years 85.3 per sent of the total yearly §atch
of yellow pikeperch has been taken during the spring as omniarod with 10.9
per oent during the fall. The sotual production and perecentage of the
snmual catoh taken in the spring and fall for each year of the ll-year
period 1933-1943 are shown in Table 1. The occurrence of these two distinect

o runs of yellow pikeperch in Saginew Bay, one normally including most of
the spawning season, made it necessary to obtain data irn both fall and
spring in order to detect possible seasonal differences in the weights of
fillets and in the percentage of loss due to filleting,.

With the assistance of Comservation Officer A, J. Neering, fish were
obtained from the Bay Port Fish Company and the R« L, Gillinghem Pishing
Company at Bay Port and from the Geoc. Loeffler Fish Campany at Sebewaing
in November 1942, and from the Bay Port Fish Company and the R. L. Gillinghsm
Fishing Company at Bay Port in May 1943, April 19Ll, and May 1945. The
sooperation of Mr. Neering and of these firms in seving undersiszed fish
and in permitting the use of their facilities for the work is gresatly

appreciated.

® 2 fhese records are on file in the Grest Lakes laborateries of the
Fish and Wildlife Service, U. S. Department of the Interior, Ann Arbor,
Michigane.
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Table l.,-=Total anmual production (pounds) of yellow pikoporok_
in Saginaw Bay, _1933-_191;3, and production (in pounds and
pereentage of total anmisl catoh) in the spring and full seasons
i Produetion in April, May, Produetion in September, Ootober,
Produotion fm | _ ___and Juns _ snd Nevember
Year entire year | Poundage | Percentage of total | Foundage ~
19gi 1,L8L, 772 1,192, 82,0 153,125 10,5
19 1,349,385, - ] 1,162 oL 86,2 96,300 T
1938 170292'679‘ o 1.1613,997 39‘9 82,369 6
| e m | =k i
1938 LS 88.9 81,823 6.9
1940 1,1 79,8 211,969 a7
1911 1,1 76+9 290,381 19.9
1942 1, 82,0 3L7,269 16,9
1 g0 | meecs 1.5
1 85.3 160,579 10,9
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The minimum total length provided by law for yellow pikeperch takem
commercially is 15 L/? inches in State of Michigan waters of the Great lLakes
other than Leake Erie. To sesure a series of welghts on either side of
this minimum length, tiih of from 13 to 17 ineches total length were used.
These fish were measured to the nearest quarter inch and esoh quarter-inch
group was handled separately. Messrs. Fred and Floyd Herman of Bay Port
ibro engaged to do the filleting during each of the pericds or.involtisgn
tion. These men, both of whom are commercial fishermen, have had considersble
oxpérioneo in dressing and filleting fish,

The nﬁmberu of fish empleyed in this investigation were 239 in the
fall (November 12-16) of 19h2, 257 in the spring (May 3-L) of 19l3, 181
in the spring (April 13) of 19hL, and 255 in the spring (4pril 16, 2L) ef
1545,

Relatienship Between Total Length and Fillet Weight

The present seotion will be conocerned ochiefly with the problem of
the proper minimum legal weight for yellow pikeperch fillets sold com=
mercislly. The subject of the loss of weight in filleting will be treated
in the next seotion.

The number of specimens; the average round weight, and the average
fillet weight of fish in eamch quarter«insh length group in each collestion,
together with the aversge round weights and fillet weights for the com=
bined oollections are given in Table 2. The minimm, average, and maximm
round and fillet weights for fish in each length group in the combined
collections are shown in Table 3. A c¢omparisen of the round weights and
fillet weights according to the total lengths of all fish studied during

the investigation is graphically presented in Figure 1. The circies



Table 2.=~Round weights (cunces) and fillet weights (cunces) of yellow pikeperch

from Saginiw Bay secording to length, for emch of the four eollections and
welghted everages for the combined colleetions. The horisontal ruling in
the body of the tsble separates the legale and 1llegal-siszed fish.

" “Totel | T Welght of Tish in round (OURGeR) | Welght of fillet {ounce
length | Wov. 12=15,] My 3%, ‘ Yov. Ty 1 April 13, ; A {"IZEL,
inches 12)_.% ' ¥ lﬁ lﬁ% 1 Average
-1% . L (2; '8 . - * 5065-—-
2
13 /4 12,0 6.2 8 5.3 5.7 5e7
(L) :
13 1/2 ?3.37 648 [ 640 6.2 6e2
13 3/4 (’ﬁ;a 7.1 6e7 6y 6ely 648
1 (112.;9 7.0 6.9 6.7 649 6.8
T W/ (i%i’ 7.4 Te3 6.9 Te2 7.2
1 1/2 %9 Te8 7.6 743 7.8 7.6
i 3/L (1633 8.6 8.0 7eb 8.0 8.1
(2k)
15 1743 8,6 8.2 79 8.6 8.3
(27
15 /4 17.7 9.3 8.6 8t .o 8.9
) 1
1Yz (f)}%} ~10.3 5e3 i 9ol 9ol
15 3/L 19.8 10,8 97 seo 10,3 10.4
10
16 (21'32 11.5 10.6 R 10.2 11.0
(13)
16 Vh 21,8 1y 10,9 oo 1042 11.0
(15)
16 1/2 23.1 ‘127 11.5 see 10.9 12.0
(15)
16 3/ (m.s 13.1 119 .ee 12.1 12.44
3
17 .8 1342 12,5 sse 12.7 12.8
(15)




. Table 3Je==Numbers of yellow pikeperch from Saginaw Bay
in each quarter~ineh length group and minimum,
average, and maximum round welghts and fillet
" weights in the combined eollestions, 19li2eli5.
' fhe horizontal ruling in the bedy of the
 ‘table separates the legal=
and 1illegal=sised fishe
Total ¥omber |  Weight of fish in rmmt | ‘Weight of fillet j
%1 hos) gsh “Hniwee T e ¥ hdwmam {(Sunses) Tximm
(inches) | A Avors -
X} 35’ 15,0 ~ Les | %ﬁl &
1314 - 10.5 b8 5.7 T}
13 /2 63 1.5 Lie6 Tel
13 3/4 70 12.& 53 6.5. » 741 -
1 93 11.5 'Da3 6.8 8.3
i V4 97 - 12.8 6.1 Te2 8.5
1 1/2 110 125 643 T4 | 89
qu 3/h €9 et 6.5 8.1 | 947
i 65 | e | 648 By | 9
— 17T S
15 3/4 36 170 8as 10644 12.2
16 36 18,0 9ls 11.0 13.6
16 14 38 18.5 8e9 11.0 13.0
16 1/2 39 21,0 962 12.0 Hia
36 34 31 22.5 1.4 12,4 143
17 29 22,5 11,5 12,8 1.1




Figure 1. Round weight ‘(uppor cum_) and fillet woight (lower curve)
of Saginaw Bay yellow pikeperch over the lemgth range 1317 inchese The
curves were fitted by inspection to the averages (shown by the oi_rn_iu)
for the 'Wmnmm. of length. The vertical lines passing
through the aﬁ-u;u indioate the ranges of weight. The heavy vertioal

ruling et 15 1/2 inches separates undersized and legal-sized fish.
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indicate the weighted averages off the round weights and fillet weights,
and the vertical lines the extreme ranges of the round and fillet weights
of the individuals of eash length group for the combined collectionse The
smooth curves (upper, round weightsj lower, fillet weights), fitted to
the empirical date by inspection, indicate the general trend of the data.

Two features of the data of Tables 2 and 3 have important bmingv
on the problem of the proper minimum legal weight for yellow pikeperch
fillets. The first is the substantially greater weight of fillets frem
figh captured in the fall as compared with those froem fish taken in the
spring. The average fillet from a yellew pikepereh of minfmum legel length
(15 I/Zﬂ.nchss) with an average round weighi of 20.3 ounces, taken during
the fall of 1942 weighed 10,3 ounces. The averags fillet froui a 15 1/2-1noh
yellow pikeperah, with an aversge round weight of 19.7 ocunces, taken during
the spring rua (combined collestions 19L,3«L5) weighed 9.3 cunces. The
difference betwsen these two welghts is suffloiently great to suggest the
poasible desirability of separate weight 1limits for different seasons.
From the enforosment stendpoint, however, different limits in different
seasons would be impractical beceuse of the diffloulty in establishlng
the time of oapture of fish from which frogen fillets were prepared once
those fillets were removed from storage. Since a single minimm legul.
weight for fillets must be recommended, greater consideration should be
given to the data collected in the spring than in the fall as the bulk of
the annual yleld from Saginew Bay (S5.3 per cent) is produced in the former
period and only a relatively small pert (10,9 per cent) of the annual
catch is taken during the fall., The average of the two fillet weights
mentioned above, with each weighted according to the pereentage of the
total enmial yield in the season for which the weight was determined, is

90‘4 ouncese



9=

The second feature of the data of Tables 2 and 3 pertinent te the
‘ problem of the proper legal welght for yellow pikeperch fillets is the
variation of the fillet weight for fish of the same length groups The
difference in weight between the heaviest and lightest fillet from fish
in any one length group renged from 2,2 ounces (13 inches) to li.l; ounces
(15 l/h inches). Similer variations oceurred in the round weights of yele
low pikeperchs®’ Becsuse of the variability of the weight of fillets frem
fish of the ssme length group, it is obviocus that with any minimm legal
welght of fillet that reasonably could be sonsidered some yellow pikew
perch below legal length will produce legal-sized fillets and some fish
ufb or above legal length will yield undersirced fillets. Assuming the
average ﬂllot weight of 9.l cunses for ﬁsh,iS 1/2 inches in lengbh to
be proper, it may bs seen fram the data in Table 3 that no fish of a
lesser total 1§ng'sh than 1 3/l; inches furnished fillets of this size and
that no fish of & greater total length than 16 1/2 inches yielded undere
sized fillete. The peroentage of undersized fish (1L 3/L = 15 1/l inches
inclusive) producing légalngizod fillets and the percentsge of legale~
sized fish (15 1/2 ~ 16 1/2 inches inclusive) producing undersized fillets
at various assumed fillet welighta in each of the four collections end for
the combined eollestions are given in Table L. The figures in parentheses
indioate for undersised fish the totsl number of esch length at which some
individuals produced legalwsiszed fillets and the number of fish in that
group which yielded such fillets; for the legal~-size fish the figures in
parentheses show total mmber of esch length at which some individuals

provided undersized fillets and the number whioh yielded those fillets.

‘ 3/ The heaviest i‘illets did not necessarily come from the heaviest fish
of & length group nor the lightest fillet from the lightest fishe In the

field procedure the individusl fillets were not identified with the
individual fishe. '



Table Li.e=Peroentages of undornisod yellow pikepemh providing legal-sized fillets

and porconhgos of lmbﬁnd fish produsing undersued ﬁllets, at various fillet

weights N Saginaw Bay.e

Dats are given for the imdividual collections wnd for all

eollentions combined. 'rhe figures :!.n parenthesn indicatt the mumber of

fish handlod 1n each group (at Iott) and those fish which provided

o:ltho_r legalesized or undersized fillets (at right).

Assumed o ‘ ‘
fillet weight , " Hove i April April Combined Weighted
{ounoces) Item i9k2 1;_&‘ m h 1 sollections | aversge &
Parconhgu otr umlaraim ﬁsh produoing Togd- - M —&
sized fillsts , 39.7 10,0 343 0.0 17.8 10.6
9.0 (58-23) | (70-T) (30-1) (15-0) (17l=32)
Percentage of lagal-:ind fish produoing ’
undersized fillets 3eks 1l | 100.0 0.0 Te5 10.2
- | (88=3)] (-10) | (1-2) } (27-0) | (287-1)
| Percentage of 1 undaraiaod f‘ish producing iegai- ’ 1 :
sized fillets 22.1 Tel . 3¢3 | 0.0 10,9 7«1
9425 | (ss13)| (108} | (30-2) | (26-0) | (17U-19)
- Percentage of legalwsiszed fish produeing , R
undersized ﬁlleta o 5.7 T 1649 1000 Toy | 10,7 1)
(88=5) | (71~12) { 1~l)' (27=2) (187=20)
Percentage of undoraln& ﬂfﬂi pro&uo!’.ng 1@3:1* |
sized fillets 1?.2 ' 5.7 33 049 . 86 5e8
9ol (58=-20¥ { (70-b) | (30-2) | (26~0) | (A7L=15)
Peroentage of logﬂ.ﬂind ﬂlh produsing A
undersiszed fillets 6.8 2.1 | 100,09 1.1 A3k 17.8
| | (88-6) | (11-15) | (a-1) | (27-3) | (287-25)
roentage ol undersized 118h producing loZai= ‘
sized fillots 17'2 1&03 303 0.0 800 500
9.5 (58=20) § (70-3) 30-1) (16~0) | (17h=14)
Peroentage of legal~sigzed fish preducing .
undersised fillets 6,8 23.9 100.0 1l.1 ekt 19.6
(88-6) | (T1-17) | (1-1) | (27-3) | (187-27)

¥ See text for method of weighting in determing these averages.

-01~
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The datas from the combined spring and fall collections would indicate
that a fillet weight of 9.25 ounces would be suitable inasmuoh as it would
allow the filleting of approximately 11 peroent of the undersized fish
whereas the same percentage of legal-siszed fish would yleld undersiszed
filleta., However, date from preceding years gathered by the U, S. Fish
and Wildiife Service showed that the yellow pikeperch taken during the
springs of 1943«1945 were somewhat heavier than were fish of similar lengths
taken from Saginaw Bay in the spring of either 1929 or 1930; and presumably
these latter fish would yleld lighter fillets. Thus a lesser fillet weight
than 9.25 ounces would seem more siltables, Furthermore, the weighted
averagos of the numbers of undersized fish providing legal-sized fillets
and legalesised fish ylelding urdersized fillets, obteined by eonsidering
the spring=run fish as 85.3 per cent of the total annual production and
the fish caught in the full as 10.9 per cent of that figure, suggest that
a weight of 9.0 cunces is & more suitable fillet weight than that of 9.25
ounoces. When all pertinent information is considered the pamples employed
in this investigation indicate that a fillet weight of 9.0 cunces is
reasonables |

A minimm f£illet weight of 9.0 cunces would be more prastical than
one involving a fraction of an cunce., A further argument for the S=ocunce
as against a higher weight limit for yellow pikeperch fillets lies in the
faot that proocessors may find it necesssry to provide & margin to cover
poasible loss of weight of fillets after dressing, particularly for those
processed for freesing and storage. Inasmuch as the weight limit, to be
effective, has to be specified as applieable to fillets at the time of any
inspection regardless of their previous history, some lesway must be given
to cover these losses of weight after filleting, The 9=cunce limit should

provide & fully adequate allowanoce for these losces.
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Loss of Weight Due to Filleting

The percentage loss of welght of yellow pikepersh fr;an Saginaw Bay
at filleting did not vary widely either with g eason or size of fish
(Table 5). Such veristions as did oocur were consistent in that the
percentage loss in weight was higher for undersized than for legal-siged
fish in all eollections where adequate samples were takem and was greater
in spring=caught fish (April, May) than in fish taken during the I'l.l‘l.
(November) . rurthemorﬁ, fish ecaught in April suffer a greater loss at
filleting than those teken in May. From the data given in Teble 5 it may
be stated that in filleting yellow pikeperch frem Sagimiw Bay there 1s a
5055 per cent loss in welght at filleting. |

Fo rénards are available of other experimental studies on the filletw
ing of yellow pikeperch. Statements, not aecompanied by data, in the
typewriﬁtsn ropbrt of the Red Lakes Fisheries Association (Minnesota)
for 1938 and in the Grea.'& Lakes Fishermen for April 1937 gave the loss
weight of yellow pikeperch due to filleting as 58 and 60 per oent respeotive-
ly (the latter figure referred to springerun fish from Saginaw Bay). Both
of these percentages are above those determined in the present study.

»Comeroial fishermen interviewed at Bay Port during this investige=
tion believe that yellow pikeperch from Ssginaw Bay lose approximately 50
per cent of the round weight in filleting in the fall and 60 per sent in
the spring. The former estimate agrees eclosely with the findings in this
study, but the latter estimate is higher. The greatest loss on filleting
may be expested among ripe females, and yellow pikeperoh of that sex are

seldom mature at lengths (17 inches or less) employed in this study,
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Teable S.==Percentage loss in weight on filleting yellow pikeperch
‘ acoording to length for sach of four collestions and weighted
averages for the combined collections and for all illegsle~
and legalesiszed fish, Saginaw Bay, November 1942,

May 1913, April 9Lk, and April 1945,
The horizontal ruling in the bedy of
the table separates the legalr and

illegal-gized f{ish.

~ Total . ' ,
length) Nov. 12-156, ¥ay 3-L, _Aprizau, April 13;6, 2k, | Weighted
(inehes 1 1%!% 194 1; ; | average
| {33% KRS g | 68
il S A A AR
B2 o &° a5 oy’ @
13 3/ LB.2 Slahy 55e2 57+3 e 7
Q (1) (a2) ' (a) (30} (10)
4748 ; Lo 5543 583 539
(11) (16) (36) | (30) (93)
IO V/ T 5047 5043 55¢2 558 5307
(an (18) (32) (30) (97)
we gy o & & | aw
1 3/4 L9»1 5049 5546 5643 52.1
(a1) (2ly) () - {(10) (69)
15 51,1 52,6 559 563 53.2
(19) (21} (13) (6) (65)
15 /L (ﬁf (gl_.h 55¢3 (51-3
ig 1/ 5 o L9e3 “ 5l . !
(16) (18) (1) (3) (38)
15 3/L 502 510 ore 5540 51.2
- (20) (10) (6) (36)
16 1,849 5040 s 5640 50,5
(A7) (13) s (6) (36)
16 /4 504, 5040 ves 562 o2
(17) (15) (6) (38)
16 1/2 L8.8 5042 55.9 ol
(18) (15) (6) (39)
16 3/ L9l 51 eoe 5545
(13) (15) see (5) (31)
‘7 f;)-i’ _(’;9.6 e [ (5003
T8 " o e :
Average (129) (156) (180) (220) (685)
Legal k946 5046 55.8 55.6 50.9
1 (110 (101) (1) (35) (247)




Figure 2, Peurcentage loss in waight due to f1lleting of Saginaw Bay
yollow pikeperch over the length range 13-17 inches. The ourve was
fitted by mﬁn to the averages (shown by the cireles) fer uch |
qunrtcr-iueh lmgth groupe The vertieal ruling et 15 1/2 inches separates
the undersized and legulesized fishe
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As & result of this investigation the eémmercial fishing law of 1929

(Pe A+ 8L, 1929) was smended in 1945 te prohidit the possession or market-
ing of yellow pikepersh fillots of a less weight than 9 cumeess
INBTITUTE POR FISHERIES RESEARCH

By Louis A, Krumhols
Midrvwﬁiﬂ Biologist

i!or.i_ori -:pprmdby A. 8. Hasard
port """_,'53'"01-‘ itres
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