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REFORT NO. 419
A TABLE FOR THE CALCULATION OF GRCWTH OF THE

PULPEINSEED SUNFISH (Bupomotis gibbosus)

The accompanying table of scale radius length and standard body length for the
Pumpkinseed Sunfish is derived from the data given in Creasser's paper (Creaser, C.We
1926, The Structure and Growth of the Scales of Fishes in Relation to the Inter-
pretation of their Life-History, with Special Reference to the Sunfish Eupomotis
gibbosus, Univ. of Mich. Muse of Zool, Misc.,Pubs Nos 17)s The figures of scale
radius end standard length given in this paper were averaged by millimeters of body
length and then plotted on a large scale on coordinate papers. Through these points
an empirical curve wes drawn so as to give as good a fit as possible, From this
curve the appended table was read off in terms of body length per millimeter of scale
radius,

To use the table the following procedure is followed:

1, The scales of the fish are read in the usual manner at any convenient
magnification and recordeds

2, The table is entered under the heading "Standerd Length" and the
tabular scale radius corresponding to the length of the fish under
consideration is determineds

3s The actual scale radius is divided into the tabular redius giving a
factor F.

4, The length of the radius at each annulus is then multiplied by the

factor F to give the corrected annulus measuremente



5. The teble is then entered under the head "Scale Radius" using the
corrected value for each amnuluse. The length corresponding to this
corrected value of the annulus is then recorded as the calculated
length,

2 numsrical example may make this clearere. The scale readings of a pumpkinseed
with a stendard length of 77 mme were as follows:

Scale radius 83 mm,

Length of radius at 1lst annulus 28 mm.

Length of radius et 24 ennulus 61 mm,

By reference to the table, it will be seen that the tabular scale radius cor-
responding to a standard length of 77 mm. is 103 rm,
The tabulsar radius is divided by the actual radius:

103 g 1,240

The length of the radius at each annulus is multiplied by this factor:
1,24 x 28 = 34,7 (round off to the nearest integer) = 35
le%4 x 61 ® 7546 =76
The teble is now entered under the heading "Scale Radius" using the corrected
value of the first ammulus of 35 mm, Corrsesponding to this value & standard length
of 3645 is found, This is recorded as the calculated length at the end of the
first yeare Similarly for the second which gives a calculated length of 62,0 mm,
It is irteresting to compare the calculated growth obtained in this manner
with those obtalned by the more common method of direct proportions
In three fish the following values were calculated for the length at the end

of the first year:

] raiculated Length
Standard . —B‘.—D'g"e'ur— % B is
Length Method Proportion of A
73 rmm, 4145 mm, 3341 mme 7947
77 mme 3645 mme 3042 1m, 8247
60 IMe 35.2 Tle 27.5 i ¢ 78.1

Average % 8042




0

-c)em

It will be noted that the values calculated by the direct provortion give

values which are on the average only about 803, of what they should be,
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Sunfish (Fupomotis gibbosus)

Houghton Lake, Kichigan
Body-scale values read from curve

Scale value = length of enterior radius x 50

Scale Standard Scals Standard Scale Standard
Redius Length Radius Length Radius Length
5 1 16,0 mme 54 mm, 47,5 1, 102 mm, 765 1M,
6 17,0 55 48,0 103 770
7 8.0 56 49,0 jca TTe5
8 1845 57 4945 105 7840
9 19,0 58 50,0 1ce 7865
10 20,0 52 51,0 107 7940
11 21,0 60 51,5 108 7945
12 2240 61 52,0 109 80,0
13 2340 62 52,7 110 8045
14 24,0 63 5345 111 8067
15 24,5 64 54,0 112 812
1€ 25,40 68 5445 13 81,7
17 2565 66 5545 114 8240
18 2845 67 5E40 115 82463
19 27,0 68 5645 118 82,7
20 2745 65 5745 117 8360
21 28,0 70 58,0 118 8340
22 28.5 71 5347 119 8362
2 29,0 72 59,2 120 8367
24 29,7 73 60,0 121 84,0
25 3042 74 61,0 122 8442
26 3160 75 61,5 123 8445
27 3145 76 62,0 12 84,7
28 32,0 77 62,7 125 85,0
29 3340 78 6345 126 8565
z0 Zel 7% 64,0 127 8567
z] 3347 80 64,5 128 86,0
z 3445 8l 65,0 12¢ 8645
33 3560 g2 6545 130 8760
34 3545 83 6642 131 8745
25 36,5 84 6647 132 8747
56 3740 8¢ 6762 133 88,2
37 37 b 86 677 134 8865
38 38.0 g7 6842 135 8960
39 39,0 es 69,40 136 8945
40 3965 89 6945 137 9040
41 40,0 20 70,0 138 90,5
42 40,45 91 7065 139 91,0
43 41,0 o2 71,0 140 91,7
4 41,5 93 71,5 141 9242
45 42,0 94 72,40 142 9360
46 42,7 o5 7245 143 93,5
47 4342 96 7340 144 94,0
48 44,0 97 7345 145 0447
49 4445 o8 7440 146 9545
50 45,0 99 7445 147 9660
L 4547 100
s 262 101 32.3 148 965

53 4647
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Scale Stendard Scale Stardard Scale Standard

Redius Length Radius Length Radius Length
149 mm, 9760 1, 202 rm, 12940 rme 255 mn, 1732 1,
15C 9840 203 1350,0 286 174,40
151 5940 204 13065 257 174,7

52 99,45 205 13145 258 176845
153 1C060 2086 13260 259 17640
154 101.0 207 132,47 260 17740
155 108,7 208 133,7 261 17C 40
156 102,45 209 134,45 262 17845
157 103,40 210 125.0 263 179 40
158 103,7 211 13640 264 18040
159 104,40 212 12740 265 18140
1¢0 104,47 213 13747 266 181,.7
161 108,42 214 1358,5 267 182,2
162 10547 215 15945 268 183,0
163 106,2 216 14040 269 183.7
164 106,47 217 141,0 270 154,40
166 10742 218 141,7 271 18540
16¢ 10747 21 14245 272 1857
167 108,0 220 1450 273 18645
168 10845 221 144 ,0 274 187,0
1e9 109,40 222 145,0 275 18840
170 10942 223 146,0 276

171 109.7 224 147,0 277

172 11040 22¢& 143,0 278

173 110,5 226 149,40 279

174 111,40 227 14945 280

175 111,2 228 15045 281

176 111,7 229 15145 282

177 112,0 230 15240 283

178 11245 231 15340

17¢ 11340 232 15440

180 113,85 233 5540

181 11440 234 156,40

lg2 11445 235 157,0

183 11540 236 158,0

184 11547 237 15847

185 11645 238 159.5

186 117.0 239 16045
187 11745 240 16145

188 11845 241 162,40

189 11940 242 163,0

190 12040 2473 164,0

191 12140 244 16445

192 12145 245 : 16545

193 122,2 246 166,2

194 12340 247 167.0

195 12347 248 16840

1¢6 124,45 249 168,5

197 125,45 250 16945

1cg 12645 251 17040

1c¢ 127,0 252 171,0

200 128,0 253 172,0

201 12845 284 17245
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