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ANNOUNCEMENT 

The Institute for Fisheries Research is the research branch of the Fish 
Division of the Michigan Department of Conservation established at the 
University of Michigan in 1930. The University cooperates with the De­
partment by furnishing office and laboratory facilities and through its faculty 
by supplying advice and assistance in research on many specialized problems. 

Available publications of the Institute consist of Bulletins (of which two 
have appeared to date) which present the results of long-time fisheries in­
vestigations and suggest management procedures, l\1iscellaneous Publications 
designed to make available compilations of data or the results of technical 
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. 

ALBERTS. HAZZARD, Director 
Institute for Fisheries Research of the 
Michigan Department of Conservation 
University Museums Annex 
Ann Arbor, Michigan 



FILLET "WEIGHTS AND LOSS ON FILLETING OF YELLOW 
PIKEPERCH, Stizostedion v. vitreum (Mitchill), 

FROM SAGINAW BAY 

by 

Louis A. Krumholz1 

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, Perea flavescens (Mitchill), (Public Act 339, 1939) practically elimin­
ated a similar problem which existed when only the minimum legal total 
length of lhe fish was specified. The present investigation was carried out in 
order to secure information on which to base recommendations to the Mich­
igan Legislature as to the proper minimum legal weight for yellow pikeperch 
fillets. 

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 other times of the year. Statis­
tical records of the commercial fisheries of Saginaw Bay2 show that during 
the p:ist 11 years 85.3 p~r 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 period 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 weight.; 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. Loefller Fish Company at Sebewaing in 
~ovember 1942, and from the Bay Port Fish Company and the R. L. Gilling­
ham Fishing Company at Bay Port in May 1943, April 19--14, and May 1945. 
The cooperation of l\fr. i\eering 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 Ser.ice, C 8. 
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 Poundage Percentage Poundage Percentage 

of total of total 

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 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 15½ inches in State of Michigan waters of the Great Lakes 
other than Lake Erie. To secure a series of weights on either side of Lhis 
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] 945. 

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 I. 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 c01i1-
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. 
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Table 2.--llonncl weights (ounces) 11ncl fillet weights (ounces) of yellow pikeperch from Saginaw Bay according to length, for Pach nf tl1t• four 
collections and weighted averages for the combined collections. The horizontal ruling in the body of tl1t~ table 

separates the legal- and illegal-sized Jish. 
-· -- - ---------------- -- - - -------- - ---

Total Weight of fish in round (ounces) 
length -

(inches) Nov.12-16, May 3-4, April B, April l6, Average NoL 12-16, 
1942 1943 19,14 21,, 1945 l9•t2 

~~---

13, '' ............... 12.0 12.0 ll. 0 I :l. l 12.9 S.7 
(2) (2) (1) (30) (35) 

13}4 ................ 11. 8 12.0 12.2 13.3 12.9 6.2 
(5) (1,) (3) (30) (42) 

13).,i ................ 13.9 12.7 13.7 l-1.0 13.7 6.8 
(6) (8) (19) (30) (63) 

l:l¾ ................ B.7 13.8 14.3 15.0 14.5 7. l 
(7) (12) (21) (30) (70) 

1,1, .................. 13 .4 13.9 15.0 15.8 14.9 7.0 
(ll) (]6) (36) (30) (93) 

B¼ ................ 15.0 14.7 15.4 16.3 15.5 7.4 
(l 7) (18) (32) (30) (97) 

14; 2· ............... 15.5 15.9 16.3 17.6 16.3 7.8 
(22) (26) (38) (24) (] 10) 

14¾ ................ 16.9 16.3 17.1 18.3 16.9 8.6 
(21) (24) (14) (10) (69) 

15 .................. 17.6 17.3 17.9 19.7 17.7 8.6 
(L9) (27) (13) (6) (65) 

15¼ ................ 18.8 17.7 18.8 . . . . . . . . . . 18.3 9.3 
(19) (19) (3) ..... ' .... (41) 

15) 2 .. .............. 20.3 19.3 19.0 22.3 20.0 10.3 
(16) (18) (1) (3) (38) 

15¾ ................ 21. 7 19.8 . . . . . . . . . . 22.9 21.4 10.8 
(20) (10) .......... (6) (36) 

16 .................. 22.5 21.2 .......... 23.2 22.1 11.5 
(17) (13) .......... (6) (36) 

16¼ ................ 23.0 21.8 .......... 23.3 22.6 ll .4 
(17) (15) .......... (6) (38) 

16}~-- .............. 24.8 23.1 ... ' ...... 24.7 24.1 12.7 
(18) (15) .......... (6) (39) 

16¾ ................ 25.9 24.5 .......... 27.2 25.4 13.1 
(11) (15) .......... (5) (31) 

17 .................. 26.5 24.8 . . . . . . . . . . 27.5 25.7 13.2 
(11) (15) .......... (3) (29) 

- - ---- ------- -

Weight of fillet (ounces) 
--- _, ---- --~ --- - -- -- ~--

May 3--1,, April l:l , II April 16, AverngP 
1913 J<J,1-1 

------ ---· ----

S.7 -t' 

5.8 :;. 

6.4 6. 

6.7 6. 

6.9 6. 

7.3 6, 

7.6 7. 

8,0 7. 

8.2 7. 

8.6 8 . 

9.3 ll. 

9.7 ........ 
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10.9 . ....... 
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Table 3.-Numbers of yellow pik.eperch from Saginaw Bay in each quarter-inch length 
group and minimum, average, and maximum round weights and fillet weights 

in the combined collections, 1942--1,5. The horizontal ruling in the 
body of the table separates the legal- and illegal-sized fish. 

i I 

Total I Numbe/ Weight of fish in round (ounces) Weight of fillet (ounces) 
length I of !----,-------------------------

(inches) : fish Minimum Average j l\Iaximum I Minimu~j Average I Maximum 

13. . . · 1 

13¼ .... 
13½. .. 
13¾ ... 
14. 
14!,-.i' .. . 
14½ ... . 
14¾ ... . 
15 ..... . 
15¼ .. . 

15½ .. . 
15¾ ... . 
16. , 
16¼ -1 

16½ ... -I 

17 ..... . 16¾ ... ·1' 

35 
42 
63 
70 
93 . 
97 ! 

llO I 
69 
65 
41 

38 
36 
36 
38 
39 
31 
29 

11.0 
10.5 
11.5 I 

12.0 
11.5 
12.8 
12.5 
14.8 
15.0 
16.0 

17.0 
17.0 
18.0 
]8.5 
21. 0 
22.5 
22.5 

12.9 I 

12.9 
13. 7 I 
14.5 I 
14.9 
15 . .5 
16.3 
16.9 
17.7 
18.3 

20.0 
21.4 
22. l 
22.6 I 
24.1 I 
25.4 
25.7 I 

14.S 
14.5 
18.0 ! 
17. 0 I 
17 .0 · 
18.5 
19. 5 j 

20.0 I 
21.5 
24.5 

25.0 
24.0 
25.0 
26.8 ' 
21. s I 
31. 5 
28.0 ! 

4 'j 

4.8 
4.6 
5.3 
S.3 
6.1 
6.3 
6.6 
6.5 
7.3 

8.2 
8.4 
9.4 
8.9 
9.2 

10.4 
11.5 

5.6 
5.7 
6.2 
6.5 
6.8 
7.2 
7.6 
8.1 
8.3 1 

8.9 

9.7 
10.4 
11.0 
I I. 0 
12.0 
12.4 
12.8 

6.7 
7.1 
7.7 
7.7 
8.3 
8.5 
8.9 
9.7 
9.6 

11. 7 

12.2 
12.2 
13.6 
13.0 
14.1 
14.3 
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 fiilets. 
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 (15½ 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 15½-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 enforcemenl 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 l'ingle minimum legal 
weight for fillets must be recommended. greater comideration 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 re1atively 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 (15¼ inches). Similar variations occurred in 
the round weights of yellow pikeperch3• Beeause of the variability of the weight 

•The 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 identifiecl 
with the indiviclual 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 15½ 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 14¾ inches 
furnished fillets of this size and that no fish of a greater total length than 16½ 
inches yielded undersized fillets. The percentage of undersized fish (14¾-15¼ 
inches inclusive) producing legal-sized fillets and the percentage of legal-sized 
fish (15½-16½ 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 l -. 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 19;}0; and presumably these latter fish woulct 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 irn:peclion 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 
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Table 4.- -Percentages of undersized yellow pikepereh providing legal-sized fillets 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 

Assmned 
fillet. weight. 

(ounces) 

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

--- ---- ---- -

November 
Item 1942 

May 
194:1 

April 
1944 

April 
1945 

Combined 
collections 

Weighted 
average• 

------- ---·---- ---- --- --~----------,-- ------ --------- ------~--

9.0 

Percent.age of undersized !is 
legal-sized fillets 

Percen l age of legal-sized fis 
tmdcrnized Jillcts 

-------- --------

9.2S 

9.4-

Percentage of undersized tis 
legal-si:r.cd fillets 

Percentage of lcgal-sizccl fis 
undersized fillets 

Perccn Lage of undersized fis 
legal-sized fillets 

Percentage of legal-sized fis 
undersized fillets 

---~---------~-------

9.5 

Pcrcent.nge of undersized fis 
legnl-simd fillets 

l'crccutage of legal-si,,cd fis 
undersized fillets 

h producing 

h producing 

--

It producing 

h producing 

h producing 

h producing 

h producing 

h producing 

*Reo text for 111cthocl of weighting in clct,ern1ining those averages. 

39.7 10.0 
(58-23) (70-7) 

3 .4 14.1 
(B8-3) (71-10) 

22.4 7.1 
(58-13) (70-5) 

5.7 16.9 
(88-5) (71-12) 

L7.2 5.7 
(58-10) (70-4) 

6.8 21.1 
(88-6) (71-15) 

17.2 4.3 
(58-10) (70-3) 

6.ll 23.9 
(88-6) (71-17) 

3.3 0.0 17.8 ]O.(i 
(:30-1) (16-0) (174-31) 
100 0 0.0 7.5 I0.2 
(1-1) (27-0) (187-11) 

------- ------.-

3.3 0.0 10.9 7. L 
(30-l) (]6-0) (174-19) 

100.0 7.4 J0.7 1,t.. I 
(1-1) (27-2) (187-20) 

----------- - -~----·-- --

3.3 0.0 8.6 5.H 
(30-1) (16-0) (174-15) 

100.0 Ll.l BA 17.H 
(l-1) (27-3) (187-25) 

-----

3. :J 0.0 ll.0 5.0 
(30-1) ( l 6-0) (174-11) 

100.0 11. J M.4 19.<i 
(1-1) (27-3) ( I 117-27) 

--- - --------··-



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, 
I 

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) 

13¼ ....... ..... 47.5 51. 7 56.6 57.1 55.4 
(5) (4) (3) (30) (42) 

13½ ............. 51.1 49.6 56.2 55.7 54.6 
(6) (8) (19) (30) (63) 

13¾ ............ 4,8.2 51.4 55.2 57.3 54.7 
(7) (12) (21) (30) (70) 

14 ............... 47.8 50.4 55.3 56.3 53.9 
(ll) (16) (36) (30) (93) 

14¼ ............. 50.7 50.3 55.2 55.8 53.7 
(17) (18) (32) (30) (97) 

14½ ..... ........ 49.7 52.2 55.2 55.7 53.5 
(22) (26) (38) (24) (llO) 

14¾ ... .......... 49.1 50.9 55.6 56.3 52.1 
(21) (24) I (14) (10) (69) 

I 

15 ..... .......... 51.1 52.6 I 55.9 .56 .3 53.2 
(19) (27) I (13) (6) (65) 

15¼ ............ 50.5 51.4 55.3 ........... 51.3 
(19) (19) (3) ......... . . . (41) 

15½ ........... .. 49.3 51. 8 55.8 56.5 51.2 
(16) (18) (1) (3) (38) 

15¾ . . . . . . . . . . . . 50.2 51.0 .... ' ....... 55.0 51.2 
(20) (10) . . . . . . . . . . . . (6) (36) 

16 ... . . . . . . . . . . . . 18.9 50.0 ............ 56.0 50.5 
(17) (13) ............ (6) (36) 

16¼ ............. .50.4 50.0 . . . . . . . . . . . . 56.2 51.2 
(17) (15) .... . . . . . . . (6) (38) 

16½ .... ......... 48.8 50.2 . . . . . . . . . . . . 55.9 50.4 
(18) (15) ............ (6) (39) 

16¾ ............. 49.4 51.4 . . . . . . . . . . . . 55.5 51.4 
(ll) (15) . . . . . . . . . . . . (5) (31) 

17 ............... 50.2 49.6 . ........... 53.8 50.3 
(11) (15) . . . . . . . . . . . . (3) (29) 

Illegal 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 yellow pikeperch over the 
length range 13-17 inches. The curve was fitted by inspection to the a,·crages !shown by the circles1 
for each quarter-inch length group. The Yertical ruling at 15}2 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, 
] 929) was amended in 1945 to prohibit the possession or marketing of yellow 
pikeperch fillets of a less weight than 9 ounces. 

12 
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Dr. Xrahola 

July 23, 1945 

REPOH 10. 1013 

FILLBr RIGHTS AlfD LOSS OB J'ILLE!ING Of nu.ow PIDPERcm_ 

hlsoat.uon .!:. _v1_tr_•-• ... (Kitohlll) • FROM SAGIUf IS 

During put years ottioere of th• Michigan Department ot Oonaerw.idoa 

had clitfioulty in the entoroement of min:bnu:n ei1e regulations ••tablishe4 

by law for the taking of yellow pikeperoh (walleyed pike, yellow pickerel) 

for commercial purposes. The practice of filleting underaiaecl fish of thia 

species, 1n order to avoid detection, was apparently growing, and a 

regulation to provide for a minimum size ot yellow p1kepereh tilleta be• 

came necessary. That suoh a regulation would prove effective was indicated 

by the t&ot that the adoption ot a law speoitying the minimm legal ei•• 

ot t1lle1ia of yellow peroh, Perea tlave1cena (Mi tohill), (Pu.blio An 339 • 

1939) praetioally eliminated a da1lar problem which existed when onl7 ti. 

minbmm legal total length of the ftah ne apeo1.t'ie4. Th• prHent imeatig,.­

tioa was oarriecl out in order 'to eeoure information on which to baa• 

reoomenda-tiom to the Jliohigan Legislature u to the proper ndn1:mm legal 

~ The writer ia indebted to Dr. Ralph Hile of the u. s. Fish and Wildlife 
Senice for aaaistanoe in gathering data and for a critical examination 

ot the manuscript. 
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weight for yellow pikeperch fillets. 

Saginaw Bay was ohosen as the site for this atudy since it yielct1 the 

principal produation ot yellow pikeperoh in Michigan. The main "run" ot 

7ellow pikeperoh 1n Saginaw Bay ia in the spring (April• May• and Jun•• 
w:l:th the bulk ot the oatoh taken in April) but there 1• another. though 

relatiTely' light run 1n the fall (September, October• and. JfOTaiber). In 

addition to thee• l'Wl8 aoae ~llow pikeperoh ve tabm at other time• o~ 

the year. Stati-stio&l record• of the cCIBlllereial t'iaheriea of SagiDaw Bay-.!, 
ahow that during the pa1t 11 year■ 85.3 per eat ot the total yearq oawh 

of 7ellow pik•peroh bu been take cluring the spring u oom.pared With 10.9 

per oat during the f'all. The ao1Nal produo'tion and peroentage ot the 

amm•l oawh taken in the apring and tall tor eaoh year ot the ll•yea.r 

period 193.;3•19!,J a.re ahown in 'fable le The occurrence ot these two diatinot 

runa of yellow pikeparoh in Saginaw Bq, ou normally including moat ot 

the spawning eeaeon. mad.• it necessary to obtain data in both fall and 

apring in order to deteo-t possible seasonal difference• in the weights ot 

t1lleta and in the percentage of lose due to filleting. 

With the aeaiatanoe o:t Ccm.terntion Officer A. J. leering, fish were 

obtained from the~ Port Fish Compan;y and the R• L. Gillingham. Fishing 

COl'Jll)aD1' at Bay Port ad from the Geo. Loet.f'ler F1ah Company at sebening 

in Jfovember 1942. am from. the Bay Port Pi•h Oom.p&l'O' and th• R. L. Gillingham 

Fishing Compu;r at Eay Pon in May- 1943, .April 1944. and Jfay- 1945. !he 

oooperation ot Jfr. lJ"ring and of these tint.a in saving underaiaed ftsh 

and in ~rmitting the use of their taoilitiea tor the work is greatly 

appreo1a1iM. 

- l theae record• are on file in · th• Great Lakes l&boratoriea of the 

Fish and. Wildlife Service. u. s. Department of the Interior_. Arm .Arbor, 

Michigan. 
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Year 

19~ 
19. 
193S 
1936 
19)7 
1938 1,3, 
1,i.o 1,u 1,u 

-

--► 

Table 1,.-Total •mm•l production ( pounda) or yellow pikeperek 

u Saginaw Ba¥, 19.33 .. 191&.3., and produotioll (in poun4a u4 

,-rffn1ia&• ot total amm•l eatoh) in the 1pl'ing n4 tall aeuona 

Pr&iu~ion in .Aprll, May• 
Produo-tion :la aad June 
entire y-.r Pounda • Peroen 

1,1.,.s-4.772 1_.192~ 82,.9 1,3,12s 
1,349,)5'4 1162 86,2 96,,300 ' .. 1,292,679·- 1~161.997 69~, 82,369 
1,lt00,8$2 1~2)1116?1 81., 126,140 
1,528,938 1,J8o,80k ,O~l 102~13 1,11,.~az -1.0qS.6!14. 88., 81,813 
1,ie1, 1,a,o,g:; -~, lS8;.10! 
J.,J.ald ,'14 J,-igi, . ..,,_ . 211.,'6, 
J,Jpa,sa,. 1121- lit.$ 1,lt, 290Jl1 ._,_ •-~ . 

a.oSo,JJI 1,~o, _ aa.e )47,,;16p 
l 1 •• U.6"' 

•-·• 160' 

10.s 
7,1 
6-4 ,.o 
6.7 ,., 

lQ,6 
14.7 1,., 
16,9 
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The 11,1.ininm total length provided by law tor yellow pikepe!'oh taken 

commeroialq i• 15 1/2 inohe1 in State ot Michigan waters ot the Great Lale•• 
other than Lake Eri.e. To ••our• a aerie• ot weights on either side ot 

thi• minhma length. t'1ah ot fr• 13 to 17 ineh•• total leng\11 nre used.. 

Th .. • ftah 1"tl"e JdUVM to the neare■t quarter inch and -.oh quarter•inoh 

group was hamlle4 aepara,ely-. lfeaara. Fred and Floyd B8l"Mll of Bay Port 

were engagecl to do the filleting during eaoh ot the penocl• ot in-Yeatiga­

tion. !heae lHD, both or whoa are eOJ11Urcial fishermen, haTe had ooutdenble 

ezperienoe 1n cireasing and filleting fi•h• 

Th• nwnbera of fish employed. in this inveatigatioa were 239 1n the 

tall (Novsab•r 12•16) of 1942. 2S't in the tpring (May .3•4) of 191.,J. 181 

in the spring (April 13) of 19h4, and 25$ in the spring (April 16, 24) ot 

1945. 

Relatitmahip Betwe•n Total Length and Fillet Weight 

The PJ'•••nt aeotion will be oonoer.ne4 cbief'ly with the problem ot 

the proper lainl•• legal weight tor yellow pikeperoh filleta aold •-­

m.eroiall7. The aubjeot ot the loH ot weight 1n filleting will be trea'be4 

ln the next aecrtion. 

'fhe llUllbel" et speoimeu. the a-.vege round weight• and the anrage 

ftllet we1gh1; of fish in each quarter•ineh l•~h group in Moh oolleotion• 

tognher w1 th the &"Nrage round weigh-ta and fillet weight• tor the ooa­

bined oolleotiona ar• giffll in Table 2. Tht :minimml, aTerage, and. ma:x.tnm 

round and fillet weights for fish in eaeh length group 1n the oombined 

oolleetiona are ah.own in Table 3• A comparison of the round weight■ an4 

fillet weights according to the total lengths ot all f'ieh studied during 

the investigation is graphically presented in Figure l. the cirelea 



- -Table 2 .• -Round weight• (ounoea) and fillet weighta (ounoea) of yellow pikeperoh 
troa SaginD' lay- aeoonling to length. for eaoh ot the tour oolleotiona ancl 
••ightN aTerag" for the oombinetl oolleotiona• Th• horiaontal ruling 1a 

the body ot the table aeparat• the legal• and. 1llegal-Bi&e4 ftah. 

To 
length. 
inehea Ave • 1 • • • ,,._ . -•· • 

13 1/4 
(2) (2) (1) (30) (3S) 
11.8 12..0 12.2 ll•l ia., 6.2 s.a S•l 5.7 5.7 

1.3 1/2 
(S) (4) (.3) (30) .•(42) 
1.3.9 12..T 13.-7 14.0 l,3,itT 6.8 6-4 6.0 6.2 6.2 

l) 3/4 
(6) (8) c1,> (30) (63) 
13.7 13.8 14.3 1s.o ll»S 7.1 6.7 6.4 6-4 6.5 
(7) (12) (21) (JO) . (70) 

14 13-4 l.} .• , lS.O l.,5 .• & 14.9 1.0 6.9 6.1 6.9 6.8 

14 1/4 
{11) . (16) (~) (JO) (93) · 
15.0 14.1 1s .• 4 1&.J 15., 7.4 7.3 69 1.a 7.2 • 

141/2 
(17) (18) (.32) (.30) (97) 
15.5 15.9 16 .• 3 17.6 16.3 7.8 7.6 1.3 7.8 7.6 

14 3/4 
(22) (26) (38) (24) (110) 
16.9 16 • .3 17_.1 18.3 16_.9 8.6 s.o 7.6 a.o 8.1 

(21) (24) (14) {10) (69) 
15 17.6 11 .• 3 17..9 19.•7 17.7 B.6 8.2 1.9 8.6 a.3 
151/4 

(19) (27) (13) (6) (65) 
18.8 17.•7 18.8 •··•-• 18 .• 3 9.3 8.6 a.4 ••• 8.9 
l 1 

• . , .. •· . .. • • 
15 3/4 

(16) (18) (J) (J8) 
l0-4 21.7 1, .• a ..... 22.-t 21-4 ·l().8 9•1 ••• 10., 

(20) (J.G) ..... • ... clf)f; ..• (36) 
16 22.s 21.a ····• 

-,_.2 21.1 11.; 10.6 ••-• 10.2 11.0 

16 l/4 
(17) (13) .•. ,. (6) (36) 
23.0 a.a ....... o., •. , Ut4 10., • •• 10 .• 2 11.0 

(17) (15) ...... , (6) (38) 
16 l/2 24-8 2,3..1 .... 24.7 21t.1 -12.1 11.s ••• 10.9 12.0 

(18) (lS) .... (6) {.39) 
16 3/4 25., 24.s •••• 27.2 2S.4 13.1 11.., • •• 12.1 12.4 

(11) Cf .... (5) (31) 
17 26.S • s •••• 27..5 2s.1 13.2 12.s ••• 12.7 12.8 

11 l ···•-• 
I 

'f 
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0 

lapb. d 
lnchea. fttll 

~¼ 
l 
hi 

1) "i/.2 ,, 
JJ 3/4 10 
14 93 
141/.4 91 
~ l/2 110 

tt'A 69 
6.$ 

l 

15 3/4 
3 
36 

16 36 
16¼ 38 
16 i/_2 39 
16 3/4 31 
1 

Table J.--llu:m.bera or yellow pikeperoh t"rOlll Sagbaw B&y 

in each quarter-inch length group en4 ml n1:mu-. 

average,. · and l'll&ld.m.um round · weight• ancl f'illn 

weights in the combine4 eolleoti ons1 1942-45. 

·fhe horisontal rulng b the 'body ot th4J 

table ae,-.ratn -~ ·1.gal• 

and llleg&l-alsei tlall. 

· Weight ot ftllei 

lt.O • 
10..$ ·14.s !+,.8 S•T 
11-.5. ·ia.e ~ 6.2 
12.e .11.:e SJ '•f. 
1i.s -17-.0 s.3 6J· 
12-.8 .1a.s 6.1 1 • .a 
1a., .1,..s ,.., 7.6 
14.8 ~· 6d 1.1 

.:15+8 21♦,$ 6& 8..) 
·.··. :J.6..(:) J a. 

.. o 2 • • 
17 .. 0 21.4 24.:0 &.ll 10-.4 
18..0 22.l 25.0 9-4 11.0 
1a.5 U..6 26.8 8.9 11.0 
n.o 24~1 21:., ,.,. 1.2.e> n.s 2>-4 31.S lo.!,. 12.4 
22. 2 28,.0 11. 12.8 

• ,., 
1•1 
7•T 
8.-3 
80.S a., 
,.1 ,., 

u., 
• 

12.a 
13.6 
13.0 
l:4.1 
14.3 
14.1 
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·n.pn 1. ·Boun4 we1gh1; (•ner oun.) &ad ft.Un wight (1_..r CVYe) 

of s.g1naw Bay ,-.11• pibpenla ffff ~ leagth ruge 13•11 taeh ... Th• 

ourffa wer• fii.W 'b)' iupeotion to tlw awrag• (ahown by the ouol••> 
tor the qu~Wh ·1ntenal• or length.. fM ftl't1oal lin." pueiJJg 

through the t.'Nl"-CN lndioate the rangN .ofwigJn. The hea'f7 ffrtiaal 

ruling at lS 1/2 uobu aeparate• unders1se4 aml legal•ai&M fish • 
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11ldica1ie the 'Righted. anrage■ ot the :zoound weights and tillet weight•• 

and. the Tertieal linea the extreme rangea of the round and tillet weighta 

ot the individuals of eaoh length group tor tluJ combined oolleotiona. The 

amooth CUl"Vea (upper. round weightaJ lower, fillet weighta}, fitted to 

the empirical data by inspeotion, indioate the general trend of the data. 

Two features of' the data ot 'l'ablea 2 and 3 have important beari.Dg 

on the problem ot the proper minimum. legal weight for yellow pikepereh 

tilleta. 'fh• tirn is th• su'betantlally grea'ter weight ot fillet• b• 

tiah oapturecl in the fall aa oom.pared 111,h those hoa tiah taken in the 

apring. 'fhe anl"agtt fillet tram a yelln pikeperoh of minhm,111 legal length 

(15 1/an.-..a) with an anrage :round weight of 20.3 ounoea, taken dur111g 

tu tall of 1941 nighed 10.3 ou.neea. The e.wn.ge f111eii trom a 15 l/2•1.Jloh 

yellow pikeperoh• with an aTeNge round. weight of 19.7 oun.o .. , talteJl during 

the eprillg nm ( c~ined oolleotiona 191'3•1.S) weighed 9 • .3 <Nncea. The 

di.tferenoe between theee wo weights ia sutf'1cien1;ly great to suggest th• 

poesible desirability of aepal'11,te weight limite tor different seaaona. 

From the eaterceiuent standpoint. bowner. different limit• in ditteJ"e~ 

seasons would bf, impractie&l because of the ditfioulty in establishillg 

the time of capture of .fish trom whioh trosen fillet• wer• prepared once 

those fillets were removed f'rom storage. Sinoe a single minimum legal 

weight tor tilleta must be reoommended, greater consideration should be 

gi-nn to the data oolleote4 in the spring than in the tall as the bulk ot 

the ammal yield from Saginaw Bay- (35•.3 per cent) 111 produced in the fonur 

period. and only a relatiTely amall pan (10.9 per oent) of thtt annual 

oatoh is taken during the tall. 'l'he &Terage of the two fillet weighta 

men1sione4 above• with eaehweighted. aoeording to the penentage of 1m• 

total IUID.ll&l yield in the aeaaon for whioh the weight•• d.etermine4. 1a 

9•4 ounou. 
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The second feature of the data of Table• 2 and 3 pertinent to tu 

problem of the proper legal weight for yellow pikeperoh fillets iB the 

variation of' the fillet weight for fish of the aame length p-oup. The 

difference in weight between the heaviest and lightest .fillet frOlll fish 

in any one length group ranged f'rom 2.2 ounce• {13 inohe1) to l~.4 ouru,e• 

(lS 1/4 ii,.ches). Similar variations oceurNK\ in the round weights of yel• 

low pib,-,oa.i- Beoause ot the variability of 'the weight or t1lleu tr• 

fish ot the nae length group. it is ob'rl.0111 that with M1 min1.-a legal 

weight of tille\ that reasonably could °N oonaid,ered some yell• pik.,_ 

perch below legal length will produoe legal•ai&ed. t'illeta and aome fish 

at or above legal length will yield undeniaecl fillet■• Assumillg the 

awrage fillet w•ight of 9.4 ounoea tor t18h 15 l/2 inohea tn length to 

be proper1 it •Y 1- aeu. f'rca the d.ata in Table) tlw.1; no tiah ot a 

leaser total length than 14 .3/4 inchea turnishe4 ftlleiJ, ot th1a sise ant 

that no fiah ot a gr-eater 'hotal leugth than 16 1/2 1nohea yielded. tmder­

si-led fillet•• The pero•ntage of undersiaed fish (14 3/4 • 15 1/4 inchff 

inclusive) producing legal-sized tilleta and tne pereentage of legal• 

sized fish (15 1/2 • 16 l/2 inches inclusive) producing undersized fillet• 

at various assumed 1'1llet weights in each ot the four collections and for 

the combined eolleotiona are g1Ten in Table 4. The figures in parentheses 

indioate tor undersized fish the total number of eaoh lqth at which aome 

tncli'fidual• producecl legal•aiaed filleta and the muaber of tieh in that 

group which yield-4 such tilletaJ tor the legal•11•• tiah the figures in. 

parentheaea ahow tetal uwnber ot •oh length at wh1oh some individual• 

provided. undersized. ftlleta and the number which yielded those tilleta. 

-} The hea'Yieet fillets did not neceaaal1.ly come from the hea'rieat tS.ah 
of a length group nor the lightest tillet f'rom the lightea-t t:l.ah. l'll the 

field proeedure the individual t1llet1 were not identified 1l'i th the 

individual fish. 
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am percentages ot legti1.,,.a1•ed .fiah pro4uoin,; uadersiffd till.ta,. a"l ftl"ioua t.lllet 

Aaawaecl 
fillet weight 
ounoea 

9.0 

9.25 

,..ta. 

9♦S 

wighte,. $agin&W Bq.- kt& ai-• giY& tor the ,indiT1dual oollM~ione and fW all 

oolleotiona oombtn.(. ·The tigur•• h ~•nth••• indieat• the number or 
f':l.ah handled in •oh group (at left) and those Uahwhich provid1Nl 

either lepl~aiffd or Wld.-is:M tillna (at righ-t). 

~----~--.... ~ . ....,.. 
· Percentage o 

•iced fillet. 39.7 10.0 3,J o .. o 
(58-23) (70-T) (J0-1) (1'-4>) 

Pereentag• ot" l•g•;L-..ai,ae4 fieh prodlao1:og ... · 
undersised f'1lleu J-4 14-1 100.0 0.0 

(88-J) (71-10) (l~l) (27-0) 

22-4 7.1 3.3 ·o.o 
{SS-13) (70 .. ;) ()<kl) (16-0) 

Percentage · of logal•sise(l ~.ah producing 
16.9 1.h underaiaed fiUete 5.7 100.0 

(86-S) (11•12) (1•1} {27•2) 

11.2 $•1 l•l 0-0 
(S8-lf)J (7()-4) (.30-1) ' (16-0) 

Pffaen1.age of l•P-1 .. l•..t f11h ~be 
".ID.deretze4 tlllet■ ,.a 21.1 100.0 11.1 

(88-6) (71-lS) (1-1) (21•3) 

11.2 4-l 3.3 G.O 
(58-10) (70-3) (30-1) (16-0) 

Pvoezrtage ot legal-a1Nd. fi•h prGduoiug 
unde.raiaecl ftllna 6.8 23.9 100.0 11.1 

(88-6) (71•17) (1-1) (27•3) 

-,t, See text for method of weighting tu detend.Dg theae a_,.agN• 

Combined. 
eolleotiou 

17.8 
(17i.,.31) 

1•> 
(187-14> 

10., 
(174•19) 

10.7 
(187-20) 

8.6 
(174-lS) 

~,.4 
(187-2S) 

s.o 
(174-JJ.t.) 

J.4.4 
(187-27) 

Weight.4 
.... .-e--

10.6 

10.1 

7.1 

J.q..1 

.,.a 
17.8 

.5.0 

19.6 

• f 
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The data from the combined spring and tall colleotiona would indicate 

that a fillet weight of 9a2$ ounoee would be suitable inumuoh aa it woul4 

allow the fill.tine ot approrilllately 11 peroeat ot the wutenised tlllh 

whereas the aam.e percentage of legal-sisecl tiah would yield undersized. 

fill.-ta. Hown-er. data fl'om preoecling yea.rs gathered by the 11. s. fl.ah 

and Wildlife Senioe ahond that the y-ellaw pikeperoh taken during the 

springa ot 1943•1945 were aomewh&t hea'rler than were tbh ot similar lengtu 

taken from Saginaw Bay in the 1prillg of either 1929 or 19)0J and presumably' 

theae latter tiah would yield lighter filleta. fhua a leaee.r fillri weight 

than 9.25 ounaea would seem more Bclitable. Furthe:nno:re, the weighted. · 

aTerages of the numbers or undersized t1ah providing legal-sieed. tilleta 

and legal•siaed fish yielding undersized fillets. obtained by considering 

the apring•run fiah u 85.3 per cent of the total annual production and. 

the fish oaught in the tall aa 10.9 per oent ot that tigur•• augge1t that 

a weight ot 9.0 ouno•• 1• a more •ui table f'lllet weight than 'that of 9•2S 

oun.oH. When all pertinent intonnation ia considere4 the aamplee em.ployed 

in this 1nTeat1gation indioa,e that & fillet w.S.ght o~ 9.0 ounc" la 

reasonable. 

A :mi.rd.mum fillet weight ot 9.0 ounoee would be more praotioal than 

one in"f'olTing a traction of an ounce. A 1\u'ther argument for the 9•0'UJ:l0e 

aa a.gainat a higher weight limit fer yellow pikeperch fillet• liee 1n th4, 

fa.ct that prooetsora may find it neoeesary t<> provide a margin. to co'M!' 

possible loss of weight of fillet, after dressing. pa.rtioula.rly for thoee 

proceaaed. for treesing and stor&g•• Inasmuch aa the weight limit, to be 

ef£ective, has to ba specified as applicable to fillet• at the time of &Jl1' 

inspection regardless of their preTious history• som.e leeway must be given 

to cover theae losaea o~weight attar filleting. The 9•ounoe limit ehoul4 

prOTide a fully adequate allon.noe ror theae loH••• 
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Loa• ot Weight IAle to Filleting 

The peroentage loss ot weight ot yellow pikeperch i'rom Saginaw Bay 

at filleting did not 'ftry widely either with 8 ,a.son or lite of fiah 

(Table 5) • SU.oh wriations u did oocur were conaistent 1n that the 

percentage loss in weight waa higher for undersized than for legal-siied 

t1ah in all oolleotiona where adequate sample• were ta.km and. waa greaur 

in 1pring-oaught tiah (April. 11&7) than in fiah taken during the tall 

(IJO'nmber) • Pul"thermor•• tiah caught 1n Apr:11 suffer a greater lo•• a'\ 

filleting than those taken in May. F.rOJ.11 -the da1Ja gi Ten in Table 5 it ma.y 

be stated. that 1n filleting yellow p1keporoh frem S&giJ.JAW Bay there 1• a 

SO-~S per eent loea 1n weight at tilleting. 

lfo r.oorda are anilable ot other experimental aw.die• on the fillet­

ing or yellow plkeperob. Statements, not ~ooompanied by data, in the 

typewritten report of the Red Lakes Fisheri .. Alsociation (Minnesota) 

for 1938 and in the Great Lakes Fishermen. tor April 1937 g&Te the loaa ~· 

weight ot yellow pikeperoh due to filleti.tig as $8 and 6o per oent respeoti.,._ 

17 (the latter figure referred. to apring•:run :f.'1.sh from Saginaw Bay). Both 

of these percentages are above those de~rmined in the present study. 

Commercial fishermen interviewed at Bay Port during this inveetiga• 

tion believe th.at yellow pikeperoh from Saginaw Bay loae approximately So 

per oent of the round weight in filleting in the fall and 60 1)4tr oent 1a 

the spring. The former estimate agrees closely with the finding■ 1a thia 

etuq, but the latter estbnat• is higher. the greatut loss on f:llleting 

ay be ezpeeted among ripe temalea, and yellow pikeperoh ot that aex are 

seldom :mature a.t lengths (17 inches or le-■) employed in thia stuq. 
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Tot 
length 
inehes 

1J 1/4 
13 l/2 

lJ 3/4 

' 14 1/4 
14 l/2 

14 J/4 

15 

15 l/4 
l 

15 .3/4 

16 

16 1/4 
16 1/2 
16 3/4 

Anrage 
Legal 

Table $.-Peroentage lo■■ in weight on filleting yellow pikeperoh 

acoording 'to length tor each of tour oolleotiona and w•ightecl 

antragea for the combined collectiona and tor all illegal• 

and legal .. ■ise4 f1ah, Saginaw Bay, Bovamber 1942. 

Nov~ 12-16, 
l 

9.3 
(16) 
50_.2 

(20) 
48 .• 9 

(17) 
SOJ.i. 

(17) 
48.8 

(18) 
49.-4 

(11) 
.,0.2 
11 

~ 1943, April 19~• and April 194.>• 

the horbontal ruling in the boq ot 

the table separatea the legal• a.ml 

.• 
(2) 
S]._.1 
(4) . 
49~ 
(8) 
Sl~ ·r12>··· . so~. 

(-1') 
so .• 3 

(-18} 
s2~2 

(26) 
50_.9 

(24) 
,2~6 

(27) 
SJ._.4 
l 

. ,. 
(18) 
,1_.o 

(10) 
50_,o 

(13) 
50.0 

(15) 
50.2 

(15) 
Sl-4 

{lS) 
49.6 
l 

• 
(1$6) 

50.6 
101 

-· (l) 

··•-• ... ~ 
.. •.•-· 
••• 
••• 
••• 
••• 
••• 
••• 
••• 
••• 

• 
(180) 

,s.s 
1 

•. 
(30) 
57.1 

(30) 
ss.1 

(30) 
S7.3 

(30) 
56.3 ·c,e> 
5f.8 

(JO} 
5,.1 

(24) 
S6-3 

(10) 
56.3 
(6) 
••• 
••• 

• 
(J) 
ss.o 
(6) 
56.0 
(6) 
,$6.2 
(6) ,s., 
(6) 
55.5 
(5) g.a 

• 
(220) 

ss., 

Weightecl 
ave • 

(38) 
s1.2 

(36) 
50.5 

(.36) 
51.2 

(38) 
50.4 

(39) 
~.b. 

(31) 
50 • .3 

• 
(68S) so_., 
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ncv-·1. IWNnwge lo■■ f.a·wigll~ ••·t•·t111etiag ot Sag1..,.·111r 

yellow pib,-oll ........ the lqgth rue• U-17 inoh••~ The ftl"ft wu 

ftt-4 \f lnapeo1dea to the anrac•• (IMlln bt the oiJ'el••> tor ea9ll 

quarkr•laoh la,gim croup. the 'Nl"ttoal 1'Uling .,._ lS l/2 WMI .. ,...., .. 
. ' 

the. wu:i.aued u4·1egal•a1a-4 ti.ah. . . 
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.u a renltot Wt luutigaUta '1le ~ ftahiltg 1mr •~ 192' 

(P.A. 84. i,a,) N ... Ufl la 1945 w proldl>it tae· pue .. ale or.....,. 

1ng ot p;ll• plkeperoh till.ta ot· a 1•••· wt.pt · . .._. J ....... 

R:epol1l appt-..... by·:a.. a. Bt.1aara· 

..,_. ~ lt7 •• 14 AnV~ 

D1Sflffll 10R ramm us&UtCa 

.17 ~- ... ~1• 
Jwuor~file liolog1•t 
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