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- Abstract
The fastors for aanw;im betwesn standerd and total lengths are
prosented for the following Michigan fishes: bluegill (Lepomis m, mecroshirus),
yellew perch (?g_gg fisveseens), pmgkim«é (-ng,eais ;hmu). smallmouth

black bass (Micropterus 4, dolemieun), largemouth black bass (Hure salmoides),

roak bass rs ru 'gt,rig}* and the northerh pike (Em luoins),

Ambloplites
The ratie af mnéar& to total length was found %o inereauss prngruagivoiy in
8ll species (that is, the relative length of the tail decreases) as the
length of the fish increases. The valuea of n in the length.weight equatien,
¥# oL, which was derived for each of the species listed above, ranged from
2.969 for the rook bass to 3.199 fa;c. the pumpkinseed, When the numbers of
fish were large the actual we_igh'si sgreed well with those computed from the
equation, |

The methoda followed in the compilstion and analysis of the data are
deseribed in order that workers may know exactly the provsdure ana}.eyed’ and

thus be able to compare these data with their own,

Introduction
The Michigan Institute for Fisheries Research has been collesting
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information on the game fighes of Michigan sinse 1951, Thess data include
the large numbers of weights snd messurements of the State's most important
warnswater sport fishes, that serve as the basis of the present report,
Comprehensive data on conversion fasctors and the lengtheweight relationship
are not plantiful in the literature and yet this information has mumerons
practicel applicetiona in fishery work. With the general trend towsrd the
‘English system in weights and measurements, and toward the measurement of
taﬁl rather than standard lengths, the table of conversion factors should
prove useful in the interpretation of past date where steandard length in
millimeters and weight in grame were chiefly used. Lengthwweight date are
useful ia attempts to evaluate the condition of fish in pertioculsr waters,

In the presentation of the dats, the mpthods used in deriving the
formalue and in somputing the factors will be presented in order tﬁar’b other
workers in the field may know the mwt procedure by whie&‘ esoh set of dats
es mm&,, end thus more sccurately and eamily compare the information :
with their own figures.

The apecimens were sollected for the most part by lake-inventory
parties of the Institute., Various types of gear were useds expsrimental
gill nets, 5 by 125 feet, with five sestions of different sized mesh
(ranging from 1 1/2 te L, inches, stretohed measure, as manufactured);
gill nets of single mesh size, 5 by 125 feet (meshes from 1 1/2 %o L inches,
stretched measure); fyke and trap nets of verious dimensions and mesh
l;,iun bag seines, 30 to 125 foot iang; strajght and "eommonesense” seines,
6 to 50 feet long; and rod and line, Sm gapples were taken from sporis.
men's ¢atches by oreelecensus clerks. The specimens employed in this
mag csme from over 500 lakes loecated in all parts of the State of Michigan,
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Conversion factors for changing standard to total length, ebe.

In tha origioal compilstion of the date on standard and total lengths,
sach millimeter of total length was made & eclumn heading (on ap&eiﬂ solumn
: yapcr) and vach standard length was raéorm in the appropriate colum,
Aversge standard lengtha and total lemgths were computed for Semillimeter
intervals of tett.l length {except for the northern pike where sontimeter
Jntervals were used), The ratilo, amm to total length, was &etamm
for each of these intervals by dividing the average standard length by the
average total length, For example, in the bluegill, fish in the 120.
te 12lmillimeter group of total length, averaged 122 n&lz;mtnn in total
length and 96 millineters in standard length. The valus 96/122 =0.786 is
ﬂm ratie for thab group. ‘

Study of the behavior of the fra’;tiga with increase in length formed the
basis for further ecmbination into twe or thres larger intervals. The
mﬁ:ﬁim fastors recorded in Table 1 are the woeighted nosns of the faotors
for the Hemillimeter intervals over the imiium range,

The exemination of the factors will show that ss the fish ineressed in
length the tail became relatively slgar‘ia&. This change has been observed
frequently by others for s variety of species (see Carlander and Smith, 1945),
snd is probably a characteristic of most or all species,

For the conmme of those who mmy have use for thase conversion
data, factors were determined to make possible ready sonversions between

standard snd $otal lengths, with and without changes in units of measurement,

~ Lengbh-weight relatiemship
The srrangement inm the originel compilation was similar to that followed
in the tebulation of data on the standard and total lemgth; that is, the

total lengths headed the columms and ¢sch welght wes recorded under the
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proper length of fish, The sverage weight was then determised by Semillimeter
groups {exeept Por the northern plke where sgain cenbimeter intervals were
used), The standard length aafr&agsn&ing’ to the aversge total lsngth for

sach S-millimeter group was couputed by use of the appropriate sonversion
factor, and the length.weight equation was fitted to the means of standard
length {mllm#aw) and weight (grams} for iutervals represented by 10 or
nore fish.

_ The equabion used throughout was that of the gemeral parsbola, W= ol%/
where ¥ » welight in grems, L = standard length in millimeters, snd g and
1 sre constants, Aceording to Hile \(19%} this generel eguation grdinsrily
gives & botter result in the expression of the lengtheweight relatienship
. than does the oubie parabols; g»ﬁ_&/ where W = welght in grems, L = standerd
length in millimeters, and C is s constants |

The equation, § = oL¥/ expressed in logarithmic form becomes & straight
liner log N =logo+nlogl.

The values of log o and n are seaily determined by fitting a line to
the logerithms of L and W, The values of log ¢ and 1 are computed from the
following formulas whish are siwply solutions of normal equetionss

£ log ’B’ * =(log L}ﬁ -f 21&3 L ’Zf_}&t L ° hﬂﬂ

1@5 am :
X - Z(log L) . (Ziag L}

poloeE-N:leg,
log L
As an illusmtian of the method that was found most eonvenient in

wmpiling the length~weight date Table 2 is presented. This table is an

morp'b from the eriginﬂ.l tabulation for the bluagill.
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The values for 1og g sud n for the spesies studied in this werk are
resorded in Table 5. By substitubing these values in the logarithuie ferm
of the equation ¥ " &Igﬁé the caloulated weights ere derived. ”

Tables L to 10 contain the lengtheweight dats as determined for the

' seven species, In compiling these tables total lemgth in inches, standard
length in millimeters, caleulated welght in grams, pounds, snd cunses, and
empirieal weight in ounses are given ss & conveniense to the worker in
eomparing these date with other information. This information also has been
put in graphical form (Pigares le7), In general, the curves fit the data
very well, The diserepancies thet do occour can be attributed to the aemll
mmbers of fish st some intervals, to the fact that fish from zmeny looslities
wers combined, and to the olroumstance that m; geparation was nede of the

date sccording to maturity, sex, or season or yesr of capbure,

Literature Cited

Carlander, Kemneth D., and Lloyd L. Smith, Jr.
10L5, Some feoters to consider in the cheice between standard, fork, and
total lengths in fishery investlgations, Copels, 19h5, Hoe ls pp. T=12,
Hile, Ralph.
1936, Age snd growth of the oisco, Loucichthys srtedi (le Sweur), in the
| lakes of the northesstern highlands, Wisconsin. Bull. U. 8. Bur.
Pigha; Vole 48, pps 2114317,
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Table 2,««Bxoorpt from data on the blwag,ill te illuﬂrniw the metho& m@lmé fnr ’bhﬁ ampilwicm of information

on the lengtheweight relationship, The w&-al and mama lmgﬁht u"u t%m amagn fw Mnmm in*bmu a&‘
the former messurement. « ‘ S :

e iﬂmy P 'fwfem'ix;t

Total 1@3& Standard of weight logk  leg ¥ | (hs w@/ Caleulated  Galoulated
. lemgth ~ fish (grame) = _j 1@;’& 1@# » . mﬁ.ghﬁ ,

187 9 13 35 mssé Ll ' 3.am | 15550 @
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S Table3
Values of log ¢ and n in the length.weight equetions for

the several species of Michigan game fishes

Species : log &

e

Bluegill - ;&.653;3&& 3411037

Yellow perch =l 854310

Prughinaned 319857
- Smalimouth black bass »l14 725066 %,05150
Largemcuth blsck bass wlis 625223 g.%m »
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Relationship betwsen the length and wight of the Binagin m?mchi
See Tutle 3 for vilues of the sonstant in the lengbheweight tqmtzfm m&
Figars 1 for a graphical rapronentation of the 1aag®§du&igh$ ralatiunship.
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FPigure 1l,--Length-weight relationship of the bluegill, The curve is the
graph of the length-weight equation, and the dots reprsssnt the empirical

data .
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~ Table 5

m&atimm&p betwoen the length and weight of the Yellew Perch in miahig&n.
See Table 3 for valuss of the oonstent in the lengthewsight equation end
?ignm ﬁz fw & graphieal myrasenta%an of the lmgtmwhﬁ r«la%iomhim
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Pigure 2,=-Length-weight relationship of the yellow perch. The curve is
the graph of the length-weight equation, and the dots represent the

empirical data.
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o ~ Table 6

Rnlntiaﬁahip Yetween tb! igagth.aﬁé vvight of the ?um§k§a;a¢é in giehigan
Bee Table B for values of the constant in the lengtheweight equation and
Figara 3fore grayhieal.raprawantatien of the laugthawuigh& rslatianah&g. -
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Figure 3.--length-weight relationship of the pumpkinseed. The curve is
the graph of the length-weight equation, and the dots represent the

empirical data.
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Teble 7
Relationship betwesen the length and weight of the Smallmouth Black Bass in

Michigan, See Table 3 for values of the aonstant in the length-welght equation
and Figure L for a graphical representation of the length-weight relationship,

Tuxber  Total Btandard Welgh
of length length Caloulated Caloulated aloulate rios.

£ish (inohes) (millimeters) {zramg) {pounds) (ounces) {ounces)

b 2.0 I 2 0,004 0407 0,07
2 2,2 16 2 0.004 0,07 0407
1 2.6 sl L 0.009 0.1 0.11
1 2 0,009 0.1l 0.1l
1 0.013 0.21 0,17
1 6 0,013 0,21 0.21
2 7 0.835 0.25 0425
L 1s» 0,020 0.32 0.35
1 1 0. 0.39 0.39 -
1 13 o.ﬁ o.ﬁb o.uz
3 15 0.033 0.53 0.53
5 18 0. 0463 0.78
ﬁ 19 0.042 0.67 0.7k
23 0,051 0.81 0.85
2 26 o.gzﬁ 0.92 0,81
L 29 0. 1,02 1,09
(15 315; 04075 1.16 1,09
3 0.075 1.20 1.27
L 39 0.086 1,38 1,30
3 Ll 04097 1,59 1.52
1 L9 0.108 1,73 1.59
2 50 0.110 1,76 1,83
2 58 0.128 2,05 1.90
L 63 0.139 2,22 2.15
5 68 0.150 2.0 2.47
76 0,167 2.68 2.68
ﬁ 8l 0,185 2,96 2.5,
L 89 0.196 1 3,
1 99 0.218 3.9 3.6
6 10 0.251 i.7o 3.7
5 1 0,251 .02 3,88
: TR B G o
L 1 0.290 L.66 h.zg
7 0.321 5.15 -
i RS S
12 187 o.iu 6,60 6.9
27 193 0,425 6.81 6.77
L9 208 0.458 7o34 T+51
Eﬂ 22 0.491 7.87 776
2 0.515 8.25 B.36
B 251
265
1.’:_; 25
R 308.
1 o
20 . Eg#
13, L
.6 Lsa’
:
8 g2
2 o7
6 2
12
7 é57
9 677
5 720
3 7
5 802
11 833 2833 29,38 30.23
1 915 2.013 32.27 30.97
6 923 2,031 52,55 32,70
3 1,058 2,328 37.32 35.62
8 o9l 2,187 35¢ 10
7 1,003 2, aﬁl 35438 8.
i 1,020 2, 35, 0,49
3 1,13h 2.195 Lo.oo .52
10 1.{17? g.gg ﬁ.a,} £.9
5 1. ! ] . .
2 1,:3 2.8, hz.ﬁ; Lo.o3
ﬁ 1, 2,693 i3a7 La.7
1,330 2,926 L5.91 Ls.50
2 1.22 2,856 5478 L5.00
1 1,3 2,950 L7.30 53496
2 1,68, 5.2?3 59439 56,01
2 1,658 3, 58, 60,
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Figure li,--Length-weight releticnship of the smallmouth black bass. The
curve is the graph of the length-weight ecuation, and the dots represent

the eupirical deta.
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Table 8

Relationship between the length and weight of the Largemouth Bleck Bass in
Michigan., See Table 3 for values of the oconstant in the lengthewelght equation
and Figure 5 for a graphioal ropresentation of the lengtheweight relationship.

Tumber Total Btandard Weight "
of length dongth Oaleulated Caloulated Caloulated Empiriosal
fish (inohes)  (millimeters) {grema) {pounds) (ouncen) {ounoes)

7 2.1 Ll 2 0,00l 0.07 0.07
1 2.2 L8 3 . 0.007 0,11 0.12 »
12 o2 51 ﬁ 0.007 0,11 0.1 '
7 2.6 56 0,009 0.1l 0.14 i
8 2,8 59 2 0,012 0,18 0,18 ;
1 3,1 é3 0.013 0.21 0.21
10 3.2 & 7 0.015 0.5 0,25
17 3.0 72 9 0,020 0,32 0,28
19 3.6 76 10 0.022 o.?z o.ig

9 8 82 13 0.029 0O 0,

7 0 86 i5 0,033 0.5 0.49

10 he2 89 16 o.gig 0.5 0.26

8 iy 9% 18 O 0.63 0.63

8 L6 9% 20 0.0l 0,71 0471

15 L8 102 2h 0.053 0.85 0.8%

10 5.0 106 2T 0.059 095 0495

13 5.2 109 30 0,066 1,06 0.92

11 5.2 nz 32 0.B70 1,13 1.06

12 5. 117 ﬁg 0.051 1.30 1,16

12 5.8 120 0,088 L3 1.ﬁg

T 6,0 125 k% 0,099 1.59 1.

10 6.2 129 Lo 0.108 1.73 1.76

6 6, 132 55 0.117 1.87 1.80

8 6, Rg 61 o.ﬁl}. 2.15 1.94

9 6.8 65 0. 2,29 2.19

14386 - 19408
-9 13.8 292 567 1.2y 20,00 20,03
8 1 297 14318 21,06 19,
9 o3 3o 615 . 1355 23469 %-R
? 308 1,185 23,19 22,89
3 1h,7 3 ér2 1,478 23,70 h.65
8 1.8 %iﬂ 698 1,536 el 62
8 15.1 705 1,551 24,87 26,49
3 15, 301 753 1»6ﬁ6 26, 29,73
6 15 795 147 28,0l 30,61
6 157 329 811 Ly 28,60 35,45
1 15,8 337 871 1.916 30.72 31,99
5 16,1 9 £2.110 33,82 35.98
ﬁ 16,2 315 9 2,0 52,94 37467
» 351 98l 2,165 3471 37.88
L 16, 350 976 z:'anlg Bt .
1 16,8 566 1,112 2 39.22 0L
N 170 - 362 1,108 2.038 39.08 41,83
2 17.2 363 1,109 2,440 59.11 8.7
5 17, gg 1,118 2. 39. Ls.81
1 17, 1,106 2,133 ig.oz 29.49
b4 17.8 383 1,877 : 2.809 ¥ lﬁ-w
5 18,0 390 3,358 2,966 L7854 2&.61
2 182 392 1.3 5,012 Lb,e8 0!
X 18.h 392 1,369 3}012 . Lg.28 sl T




Fipure S.=-leagth-weight relationship of the largemouth black bass, The
curve is the graph of the length-welght eguation, and the dots represent

the empirical data.
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| Table 9
%hﬁm}x&;ﬁ between the I&gﬁs and weight of the Rook Bass in Michigen,

See Table 3 for valuss of the sonstant in the lengtheweight eguation and
Figare & for a gm@hieai uprnsemtian of the XWMMEM wiatieashi@.
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Figure 6.--Length-weight relationship of the rock bass. The curve is the
graph of the length-weight eguation, and the dots represent the empiriesal

data,
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Table 10

Relationship between the lenzth and weight of the northern pike in Miohigen,
See Table 3 for values of the sonstant in the lengthewelght egquation amd
Figure 7 for a graphioml representation of the hn;thﬂms:lght relationship,

Tamber - Total Btandard Welght
of length longth Caloulated Caloulated CUaloulated Empirical
figh  (inches) (millimeters) {grais) (pounds) {ounoes) (opnoes)
10 2.6 56 1 0,002 " 0.0l 0.0l
6 2, 6l 2 0.004 0.07 0.04
8 3, s 0,007 0.11 0.07
1 8 82 é 0.009 0.34 0.28
2 2 90 0.013 0.21 0432
3 L6 100 8 0,018 0.28 o:ia2
2 4.8 106 10 o.022 0,35 0
3 - 5¢3 115 13 0.029 0.L46 0.56
1 5.8 126 17 o.gﬁl 0,60 0467
1 6,1 132 - 20 0. 0.71 0.71
g2 6.3 iﬁg 22 0.0l8 0,78 0.99
2 6,8 27 0.059 0.95 1.16
8 T3 159 3k 0.075 1.20 1,25
7 7.6 167 zg 0.086 1,38 1.52
8 8.0 175 o.ogz 1.59 1.69
8 8. 183 52 0.1 1,83 1.98
13 8.8 192 60 0.132 2.12 2,01
19 9.2 200 68 04150 2:40 2.8
;ﬁ 9.6 210 9 0.174 2,79 2,36
9.9 217 87 0.191 3.07 2.79
9 10.3 225 98 o.:;(; '152 3.10
7 10.8 257 1 Oe X
5 11.2 1& 0.277 Lelids iﬁ
8 1.7 2 w5 0.319 5.11 L.gl
13 12,0 156 0.3L3 550 5.50
10 12.% 273 77 0.3189 o2l 5.85
26 12,8 a9 . 189 0.116 6.67 «li5
16 13.2 289 210 0.62 Tsl 6.98
3 13.6 897 228 0.502 8.0l 7479
ﬁ .0 306 250 04550 8.82 8.
sals L 271 Onzzg 9e56 25
k2 1.7 322 293 Ol 10,33 10409
0 15,2 33 319 0,702 11.25 10.76
3 15.6 339 3k3 0,759 12,10 11,36
ﬂg 16,0 29 375 0.825 13.83 12,38
16,3 355 3195 0.869 ﬁ. ] 13.68
21 16.5 361 6 0.915 7 15.45
23 | 17.0 372 Lss 1,001 16,05 16,26
23 17.6 383 Ligs 1,096 17.56 18.L5
23 i7.8 388 518 1.0 18.27 19,19
5l 13.2 58 561 1.234 19.79 20,00
29 13,6 601 1.I’§2 21,20 21,87
30 19.1 I8 6z pAT-S 22,64 22.57
27 19.5 Les €86 15509 el.20 25,29
27 19.8 ﬁ? 732 1.610 25.82 26.?3
0 20,2 790 1,738 27.86 27.
ix 2045 L2 828 1,822 29,20 30423
8. 21.0 Léa 886 3549 5125 31492
,*g‘;;,* N gl'% . hé,z{ N6 2,015 ﬁf‘; 33.93
1.7 I ‘ 2. ' "3l Lb
2l 22,2 Lgo x.gg a.ﬁ 37.k2 37.00
Rost = bR o opp e
5 1787 ST Re5YR =l 430
15 el 516 1,243 24735 «B-Bﬁ ‘ hh.'zh-.
L8l 2B O s 8L B
? o ;. ? . + »
2 2l % ' 1.& 3.120 50,3 ;502
13 2k 5 1,196 34291 52,7 53,12
12 25 560 1,598 34516 56436 55451
7 £5:9 572 1,705 Z.751 60410 5%.72
8 26,1 76 1,742 2,832 61,4L 23.;7
6 26,3 579 .7752 E.e 62,13 00
5 26,9 591 1,8 19 66,52 61,86
7. 27.3 601 1,985 hozzz 70,01 69-
E‘ 2746 61l 2,120, L Tha77 78,30
28,0 616 2,11 ka710 75651 75436
5 28,7 633 2,327 54119 82,07 81,30
3 29,3 637 2,372 5,218 83,66 82,32
3 30,3 €58 2,620 576k $2.ln 78.83
n 30,6 666 2.@2 5498 95493 90,26
3. 31.2 67 2, 6533? 101,79 92420
5 3.5 6 2,958 6.9l 10l.12 ohl
5 3149 710 3,310 7.262 116,74 117.70
- A A A
. » . Be 1
3 340 760 Z.gzﬁ 84967 13,76 127,66
1 3lé 770 b, 94337 v69 150,00
3 - 3.8 715 k,329 o524 152,68 151,03
1 2 807 b, 10,76l 178389, 167,99
LB 3 o P By =2
. 5. 2765 2.683 203.33 €30,10
2 -zo.; 697 6,711 U909

237493
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Figure 7.=--Length-weight relationship of the northern pike., The curve is
the greph of the length-weight equation, and the dots represent the

[}

empirical data.
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Standard and Total Lengths for Seven Hichigem Game Fishes
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Coeffisients of Conditicn
Sinee Heport nusber 1065 was submitted it was decided to incarporate
the data on seelfficients of condition, This supplement will also be
included in the published paper.
The coefficient of condition, X, has been debterninsd for the seven

aspesies. In ths determination of the cosfficisnts the following formuls

s unseds
300,000 ¥
E = . ’
3
where B » welght in grems
and L = standerd length in millinmeters.

The cosfficient of condition determined for a species from ae§m1
average weights and lengihs is subject to fluctuatiom particularly et
lengihs represented by small numberz of specimens. In order to smooth
out these fluotustions the coefficients of condition, as presented in
thins paper, were caloulated from the lengtheweight deta, YThe eguation
used wass

log £ = & & mclogk
where a= loge +3,

- and no* N e3,
£}



2w

Leg 8 snd ¥ were oblained frem the previcus caleulstions of the
lengthewoi bt relatienship.

fecense of the trend towsrd the use of the Fnglish systen of weighte
and mensurss, the wetric ccefficient of condition hes bheen comverted inko
en fnglish soefficient, €, {based on %ml length in inches and weizht in
pounds ), by use of the following aqamimgx

¢ = 361 3\5/ E A ’
whers r = pratlio of standard to total length
snd K /{3\- epefficlent of conditicn in wetric system,

Tableg 11« 17 contain the deta on the coefficients of conditiom,

Thie equation was presented by Ur. Reloh Hile at the Tri-Stute Fisherise
Confercnes, beld at Higgine Lake, Hichigan, on Febs Liwl5, 19L6. It wes
published in the mimeopraphed minutes of the weeling which were distributed
gnly to these present at the cunferenee. The suthor extends his spprecistion
to Tns Hile for permission to use his data, and for the meny supgostions

affered in the presentation of this papers
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Table 12
Cosfficient of Condition for the Yellow Perchk in Hichiges

Standerd K ¢
length (metric) {¥ngiish)
{(millimeters)

h’i’ 1.70 35
1.70 35
171 55
1.72 36
1.72 gg
laﬁ P
Wit %
1.7k 36
1.75 58
175 28
1.76 39
1.76 39
1.76 29
108 1,77 50
e .77 39
116 177 39
120 1.78 39
1&5 ' ia?@ 39
129 1.78 39
133 1,79 39
157 1,79 39
Ll ' 1.79 39
s » L9 39
150 Lot
15l 1,80 39
158 1,80 39
163 1,80
167 .81
172 1.81
176 1,01
1681 1.81
185 1.62
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Table 13

Soefficient of Condidion for the Smallwouth Black Bass in Michigmn

31 2,53
363 2455
573 253
370 2,53
37l 2,53
03 2,5k
401 2a5k
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Table 1

Coeffieient of Condltion feor ths Largesouth Black Dass in Hiohigsn

length K g length %
Ledilimeters) — (setric)  (Fnplish) ~ (sillimeters) (me
LB 2428
5 2,28
56 228
8¢ 2,28
63 Be27
&5 287
T2 2,87
7 227
82 2«87
86 2.27
%
g6

EEEEEEEE

o
ke
268
270
280
2687
292

.87
2487
B.26
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o Table 15 -
Soefficient of ﬂmﬁiﬁwm for the Rook Bess in Bishizan

Ttanderd
longth E
(millimetors) 7 gmgtgio}
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Table 16
Gosfficient of Condition for the Yoerthers Pike in Hiehigan

' Stanasrd ' '

4 g lengih K ¢
{metrie} {(Emslish {%&1%%&@%&?;} {ﬁﬁﬁrﬁe} {w.;aiah}

Os 12 B2 L

D53 i2 456

0.5% i2 507

C.5R 12 516

8,52 12 52%

0,52 18 ggg

D452 b5 576

051 ig 579

G551 12 591

DB ig £01

2,51 12 61k

OeB1 12 613

D51 ie 63%

0.51 ig 637

051 e &8

Gu51 2 658

3,51 i2 666

f}.ﬁi 12 éﬁiﬂ-

GeB1 ig 730

0451 12 726

0:50 1l 728

0,590 11 760

050 b4 3 775

050 i} ao7

0450 11 838

.50 11 851

0.50 1} B8gt

0.50 i1

0.50 11

C. 50 1

G450 1n

050 11

50 i1

0450 11

8450 11

0+50 31

0.50 i1

2+50 11

0,50 11

0.50 12

0.:50 i2

0.50 12

0.50 e

.50 iz
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Table 17

Coefficient of Condition for the Pumpkinseed inm ¥ichijen

:%.zh}
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L6l
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lie63
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