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Morphological Studies on the Loach, Misguraus anguillicaudatus (CANTOR)
2. Changes of Shape with Advance of Growth.
By
Zenziro KUBOTA and Isab MATSUI

1) Coefficient values of frontal edge of eye-ball, back end of opercle,
respective insertions of dorsal fin,-ventral fin, anal fin, and anus are smaller
in adult than in fry. Coefficients are here understood to denote quotients
obtained by dividing respective distances from snont by body length.

2 ) Proportion of snout length to head length is larger in adult than in
fry.

33 Coefficients of the base of anal fin and caudal peduncle do not change
in process of growth.

45 Coefficients of fin length are larger in fry than in adult, and the
largest value is obtained when 1.0~2.9¢cm in body length. But the coeffecient
of length of ventral fin increases till body length grows to 3~4cm, no
decrease being observable as in those of other fins.

5) Coefficient of body height is somewhat larger in adult than in fry and
the coefficient of body width increases till body length grows to about 5¢m,
it decreases until 7~8cm in body length, and it again increases afterward.

6 ) Of the values of Fo in homogeneity tests for averages of several
coefficients on the body the one for the position of the pectoral fin is the
largest. It becomes smaller as the part shifts toward head and back ends.

75 Of the averaged coefficients of several positions on the body no
difference between corresponding ones of adult and {ry obtains at the latest
on the position of the posterior part of opercle and on the position of pectoral
fin. Earlier gain is observable as the location approaches. both ends.

8 ) The difference between adult and fry in relation to the coefficients in
general is nullified when the fish is over 7¢m in body length. This stage
corresponds to time of appearance of sexual characters.

9) In the male the averaged coefficients show no difference between adult
and fry when the fish measures above 9cm in length.

10) The coefficients behave differently before and after the appearance of
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sexual characters. Before that period they decrease in areas anterad from
posterior margin of opercle, but they decrease or stay the same in areas
posterad from the mark. Afer sexual characters have appeared, the coefficient
of the distance from insertion of ventral to anus decrease whereas that of the
distance from insertion of anal to anus increases.

‘112 All the coefficients of respective distances of bodily parts do not
differ from those of adult when the fish attains a length of 8cm.

i2) It seems that the period when the coefficients cease to differ from

those of adult stands in close relation to maturity of gonad and general

activities.
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Table 1. Averages of several coefficients corresponding to each interval of body-length.
Sex Unkrown
Number of fish 10 10 10 10 10 9
Range of body length 10*419’2()“29 30~39/40~ 4950~ 59|60~ &9
“ijefffL'EEtW '7”\””“_ 15.6| 23.6| 35.1 44.2 54.5 05.0
Length of head (HL/L) % 100 26.1 23.0, 20.5 19.0] 19.2| 18.2
Length of snout (S/HL) x 100 31,5 39.0f 38.2| 39.8 39.3] 41.9
Height of body (BH/L)x 100 12.6| 13.1] 14.1 14.3; 13.8| 13.3
VWidth of body (Bw/L)x 100 9.4 9.0 10.0{ 11.1] 10.4] 10.9
Position of dorsal fin (DF/L) % 100 63.9) 61.7) 61.5 0.1 59.7| 57.6
Position of pectoral fin (PT/L) » 100 26,8 24.3F 2i.2] 20.0/ 19.2| 18.8
Position of ventral fin (VF/L) x 100 ©5.4| 63.6] 63.3] 62.4] 62.3 60.5
Position of anal fin (AF/L) % 100 78.7] 76.5] 75.5] 75.2| 75.3] 74.1
Position of anus (A/L) x 100 76.7 74.2| 73.1 72.8] 72.7 70.3
Length of dorsal fin (DL/L) > 100 12.4| 12.5| 11.9| 11.8) 10.7] 9.7
Length of pectoral fin (PL/L) % 100 14.4| 13.7| 12.5 11.9] 12.4] 1Z.5
Length of ventral Fin (VL/L) %100 5.0 6.8 7.6 7.6 7.8 7.6
Length of anal fin (AL/L) %100 10.5] 11.1 10.6] 9.9 9.7] 9.4
Length of caudal fin (CL/L) x 100 19.6] 16.8| 16.6| 16.7] 15.4] 14.4
Length of base of dorsal fin (DB/L) x 100 8.8 9.3 8.0 .1 8.7 7.6
Length of base of anal fin (AB/L) x 100 7.9 7.7 7.7 .5 .2l 7.3
Hight of caudal peduncle (CP/L) %100 11.2] 10.6] 10.7] 1i0.8] 10.5 10.3
Female Male
5 4 5 5 5 8 o 6 5 & 7 5 2 1
70~79/80~89|90-~99 IOO;‘EQ 1 ]O;‘Ig 120;;9 ]30;‘59 7079 80~ 89,90~ 99 100;69 1 l’x);‘]’(} ]20']‘;9 150;9
74.8) 85.5| 97.3| 105.4| 113.2! 125.6] 132.8 75.6 85.6l 95.3! 104.2 112.9| 125.0} 152.0
17.8; 17.5 17.5 15.7| 16.7| 14.9| 16.6
40.2) 40.4) 40.9 37.7) 39.1 37.8 4:i.8
13.3] 13.4| 13.8] 14.4| 15.2] 14.2) 14.0
g.5 9.6/ 10.3/ 10.4| 11.3] 11.1: 1.3
56.9 57.6| 56.9| 56.1 56.7| 57.2| 56.5
17.4) 17.2) 16.7| 16.2] 16.8] 15.3] 16.6
61.1 61.7 60.5 60.7| 60.3] 58.8 59.1
74.8| 75.5 74.4| 75.0] 74.7| 74.9| 73.5
71.4) 7i.70 71.2| 71.7) 70.5 71.3] 71.9
9.0 8.9 9.2 9.1 8.9 9.0 8.1 10.2 9.9 10.6] 10.1| 10.5 11.2} 11.2
1.1 11.4) 11.2] 11.0| 10.8 10.5 9.6f 15.5 14.9| 15. 16.4| 16.8| 16.2 7.1
7.9 7.7 7.6 7.7 .3 7.6 7.4 8.0 8.3 9.6 9.4 9.7/ 10.4 12.5
8.6 8.2 8.8 7.9 .1 8.1 7.6 9.9 8.6 9.7 9.7} 10.5] 10.2 9.9
15,3 1%.9 13.8] 15.5| 14.2) 14.0| 13.7
7.6 8.3 7.2 8.1 .2 8.3 7.9
7.5 7.7 7.3 7.3 7.6 7.7 7.4 .1 7 8.2 8.4 8. .2 9.2
10.1 9.5 10.4 9.9; 10.7{ 10.8] 10.4; 10.5 9 11.6| 11.2) 12.2] 12.0| 12.5
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Table 2. Homogeneity tests on averages of several coefficients from females and unknown

sex
ltems Factors Variation Degree of Unbiased Fo F o on
| wde | | mh | R | mes em
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DLIL o (JJ ) 23322:6’ ok 18%0-71% 19.907  1.874
iy || By | R s e
Vit 2 (JJ) s ES bes-ll 6.355 | 1.874
AL/L Rg’w 12048 S 1028.53 13.698 1.874
cLit RES) Sl | S sy | vws 1874
be/L R (JJ) Ceerd 13 PP 3.473 1 1.874
ABIL Q(J J) 1285712 915 s o1 0006 1.874
ceriL R(JJ) 'ﬁgé:g 3?9}:113 12138:?} 1.244 1.874
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Table 3. Homogeneity tests on averages of several coefficients from male.

ltems Factors Variation Dfi’:deorip i ijar'rt;?nsceed Fa oo
DL/L R(\JJ) o 6 05 0.692 2.59
PLIL | o)y 2.9 B .55 2748 | 2.59
e | oy | oBS | sl am | em | e
ALt | R 166 S0 Ore | e | 2
cLit REY) 1098 S PR 0.3 | 2.59
AB/L RCJD 1?:28 o é:igg 4.072 2.59
o | oty | ZE | AT 3B | e | s
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Table 4. Comparison between population variances of adult in Female (B.L.=130~139 mm)

and of classes, those body-length of which are below 130 mm.

Sex UnkﬂO’Nn Fema]e
\\Eﬁ)i{le;ﬁ»g}ti@ jo~ 1920~ 29[30~s9‘4o~49;50~59 60~ 69 70~ 19’80~ 59 90~ 99 10059 Ho~ 120~
|emS Fowon | 4.78 | 4.78 | 4.78 | a.78  4.78 | 4.82 | 5.19 | 5.41 | 5.19 | 5.19 | 5.19 | 4.88
Foros s ‘ 519

HL/L 1.591| 4.569| 1.806| 0.722 1.913 1.228 1.422) 0.110] 0.522| 0.246| 0.335 0.652
SIHL 1.906] 0.816) 0.474 0 3831 443] 1.377 0.379] 1.056 2.489 2.507 b.491 1.337
BH/L 1.151) 0.737| 0.613] 0.328 3.502 1.533 0.392) 0.834 0.548 3.000| 3.520| 0.640

RV L 0.699) 0.657 0.795/ 1.853 2.419| 3.424| 0.969| 3.184 1.078 3.087 1.£08| 1.917
DFE/L 0.654) 0.528) 0.661| 0.426! 0.143 0.528 0.275 0.157 0.669] 0.192 0.147! 0.500
PE/L 3.033) 4.693] 3.072| 0.591; 3.220| 2.410| 5.013| 2.517| 1.275 1.972 0.809, 1.422
VE/L 2.221) 2.510) 1.098| 1.019) 3.971] 2.427 2.099) 2.868) 1.857| 1.078 5,459 2.622
AE/L 4,437 1.372] 2.387 1,152 5.827 4.452 2.218 2.783 1.700| 0.376l 0.997] 1.085
AL 2.494) 2.758 2.501| 1.677| 1.946) 5.922 1.115| 3.555) 3.046) 0.51130.934] 2.355
cL/L 1.597| 0.607] 0.556] 1.205] 1.341| 1.824| 2.832| 0.887| 2.346| 2.556| 2.286] 0.751
PL/L 2.579) 1.535 0.881| 0.943 1.215( 5.408| 3.656 1.354) 0.978] 1.335 1.197] 0.210
VL/IL 5.860] 1.978] 1.054| O ”ZI% 1.737] 1.296| 3.016{ 0.024| 1.043] 1.569! 0.415] 0.667
AL/L 6.789| 1.157 0.865| 0.419| 3.176| 2.349| 1.507| 2.421| 2.875| 1.189; 0.5571 0.405
cLiL 0.850| 2.243 2.587| 0.763 0.521| 2.156| 1.557] 2.394] 0.817] 0.461] 0.857 1.521
DB/ L 2.825‘ 4.044| 0.316 0.8‘/'/:' 2.384] 1.450| 1.521} 1.715| 1.609] 0.444| 1.754] 0.€51

Table 5. Comparison bstwesn population variances of adult in female (B.L.=110—119mm)
and of classes, those body-length of which are beloy 110 mm or above 120 mm.

Sex Unknown Female
\kﬁff;Engm(mmJ10A49éoﬂi930~39Mo~4950~59ooAb97oAJ9%o~8950«99}COA‘P2O:fWSOi
NG 109 129 139
[t;;;\\\\;Fu-qiﬂi 5.00 | 5.00 | 6.00 | 5.00 | 5.00 | 6.04 | 6.39 | 6.59 | 6.59 | 5.39 | 6.09 ih.za
HL/L 4.739113.604] 5.379) 2.151 5.098 3.055| 4.234] 0.328 1.588 0.734 1.862 2.977
SIHL 0.293 0.125 0.073 0.089 0.222 0.211| 6.088] 0.157 0.383 0.2806] 0.206 0, 154
BH/L 0.302 0.193] 0.161] 0.085| 0.917 0.428 0.102) 0.218| 0. 148! 0.786] 0.167 0,262
BW/ L 0.387 0.354! 0.440 1.027] 1.241) 1.719 0.537] 1.765| 0.597 1.711] 1.062 0.554
DE/L 4.421] 3.572] 4.479] 2.883 0.907 3.571) 1.801| 1.003] 4.522 1.301 3.380| 6.75¢
PRE/L 3.489] 5.629 3.534] 0.080| 3.708 2.773 5.768 2.666] 1.467 2.269| 1.036 1.120
VE/L 0.635 0.719] 0.314 0.292 1.137] 0.695| 0.584] 0.821| 0.552] 0.5¢9 0.808| 0.28¢
AF/L 4.4460 1.377) 2.3%2] 1.154| 5.839! 4.401| 2.222| 2,769 1,704’ 0 358‘ 1.087| 1.002
AL 0.228 0.252 0.228| 0.153| 0.178] 0.543| 0.102| 0.325| 0.278| 0.04s] 0.215| 0.091
DL/L 0.698] 0.265| 0.243( 0.527) 0.586| 0.797| 1.238] 0.588| 1.0ze| 1.117} 0.528| 0.437
PL/L 1.935| 1.281] 0.734) 0.787| 1.013] 4.510] 3.053! 1.130| 0.817] 1.115f 0.018| 0.535
VLiL 14.098| 4.758| 2.535 0.774 4.179, 3.119] 7.256 0.058| 2.509] 3.775| 1.c08| 2.408
ALiL 12.169] 2.075| 1.580] 0.752] 0.569 4.210| 2.344| 4.340| 5.153 2.152 0.727 1.752
cLiL 0.958) 2.528 2.910) 0.560| 0.588| 2.430) 1.755| 2.698) 0.921) 0,523 1489 1. 1%
DB/L 1609 2,504 0.180 0.500| 1.358) 0.628 0.867| 0.977| 0.917, 0.253 0.371| 0.569

—_— 3h —
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Table 6. Comparison between population variances of adult in male (B.L.=110—119mm) and
of classes, with body-length below 110mm or above 120mm.

Sex Unknown Male: .-
\\ . N . T . " R
\._Body length (mm)| 50~59 60~-69 70~-79 80~89 90~99 | 100~109 | 120~152
N\, — . . S N
ltems ~ - Fo-05 | 6.00 6.04 6.26 6.39 | 6.26 6.16 6.94
pPL/L 2.098 9.340 3.051 1.514 3.911 3.437 2.159
VL/L 4.405 3.285 0.492 2.352 4,328 5.135 7.149
AL/L 10.681 7.893 6.460 1.194 17.477 4.778 0.353
AB/L 1.922 11.720 4.922 0.813 3.647 1.243 0.466
cP/L 11.230 3.645 1.128 0.667 65.703 4.241 1.267

Table 7. Test of difference between average cosfficient of each class and that of adult in
female (B.L.=130—139mm).

Sex Urknown Female
N ‘ o A o RPN ! [100~ 110~ {120~
\\?inkﬁiimch(ng 30—~39'40~49 55) 7§?c0 69[70--79 80~8990~99 " oo 119 129
lteme . F0-05 4.60, 4.60 4.60| 4.67| 5.12; 5.32| 5.12 5.12] 5.12° 4.75
205 o e ‘
HL/L 341.84° 67.47 51.59} 38.00] 23.64 9.51] 4.73| 3.75| 4.17] 4.83 0.00| 15.48
SIHL 35.2¢ 4.67| 10.38 3.49] 2.83 0.01] 1.36] 0.06| 0.18 3.85 | 6.24
BH/L 706 4.38 0.04] 0.76] 0.08 1.83 2.45 1.29| 1.28 0.19 2.22 0.28
BV// L 18.37 18.98| 15.17] 1.03 3.48| 1.15 10.04] 4.68 5.28 2.40! O sh‘ 0.53
DF/L 7.520 5.64 5.05/ 4.53] 5.88 0.99 410 1.19] 0.29] 0.34] O 25! 0.70
PE/L 329.44. 88.75114.50| 20.38| 16.69| 1.22 1.02] 0.08, 0.60] 2 04} 8.41
VE/L 52.90 43.25| 39.51] 42.00| 8.37| 2.12] 4.73| 5.43] 2.46] 4.28 1 18§ 0.08
|

AF/L 17.97) 17.72] 4.800 6.51 0.22| 2.08| 4.01] 0.95 9.38 3.22! 3.88
ATL 30.58 6.41) 1.90. 1.51 1.08 0.53] ©0.03/ 0.51] 0.13 | 0.54
DL/L 76.56|155.16121.30) 70.05| 31.44| 9.59| 1.88] 2.47| 3.21] 2.50| 1.73 4.67
PL/L 76.90. 77.15!0 56.18! 33.79| 42.48 4.630 11.61| 11.59| 7.65 8 O7i 9.44
vViL/L 1.55| 0.51) 0.84] 0.95 0.44| 0.52] 1.10| 0.39| 0.41] 0.08 0.84
AL/L 109.74| 97.23} 81.80| 17.45| 16.25| 6.57] 1.29| 7.84| 0.68 2 001 2.80
cL/L 67.51] 9.88 7.07 18.17) 7.01 0.42] 2.46/ 1.71] 0.01] 5.52( O 29l 0. 14
DB/L 3.24 5.86 o.xo‘ 0.48 2.85| 0.62] 0.55/ 0.80] 2.85 0.23] O 92} 1.28

Table 8. Test of difference between average value of coefficient of each class and that of
adult in female (B.L.=110-—119mm).

Sex Uskrown Female

\Qsﬁy length (mm) | 10~19{20~29,30~59 40~ 49)50~ 59/50~ 69{70~79/80~ 89,90~ 99| 00 107 130~
lomr_ Faros | 4.67 4.67] 4.67] 4.67] 4.67 4.75 5.32 5.99) 5.32 5.3 4.84 5.12
HL/L 406.277 45.84] 39.61! 18.81 9.27| 4.59| 5.09f 4.97| 10.99| 20.80| 0.06
S/HL 8.09, 0.01 0.16f 0.10 0.01 1.17 0.12] 0.13] 0.25 0.15 0.22] 0.80
BH/L 13.75 10.831 3.35 :2.441 2.32| 6.09 5.563 3.73 3.50| 0.48] 1.98 2.23

BW/ L 25.83 36.15; 11.80F 0.29; 2.71 0.51 ]2.26i ©.11] 3.85] 1.70, 0.13] 0.03
DF/L 68. 10| 36.43] 29.84| 21.48] 39.73] 0.86 0.093 1.930 0.31 1.14] 0.30] 0O.o606l

— 37 —
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PFR/L 274.34l113.22 52.63| 98.08) 15.01] 12.07| 0.60 0.41] 0.08 .1.24/10.17 | 0.23

/L 21.15 8.39] 10.52] 4.99 2.11] 0.02] 0.37] 0.78 0.02] 0.11] 1.35 | 1.18
AF/L 8.35 4.58 0.58 0.40| 0.15| 0.17 0.01] 0.43 0.16 0.1810.05 3.22
AlL 16.14 5.56| 2.84/ 2.50, 2.20| 0.01 0.22] 0.26| 0.11] 0.40 0.24 | 0.66
DL/L 4.66| 55.88 40.00) 26.48| 8.89) 1.54 0.01 10.0| 0.14] 0.0¢ 0.03 | -1.73
PL/L 35.97| 32.19 16.19] 6.47] 11.59] 3.95] 0.15 0.96] 0.60 - 0.13) 0.89 | 5.93
VL/L 0.98 0.95] 2.07 1.34] 0.76 2.820 0.85 0.772.59 | 0.08
ALJL 82.17 72.25| 61.36| 9.24 8.10 2.08 0.04 3.00] 0.19| 0.02 | 2:06
cL/L 53.41 6.09! 4.31) 12.27 3.54) 0.03| 1.13 0.76] 0.20 3.16 0.0z | 0.29
DB/L 0.950 2.62 0.72] 0.10] ©0.65 2.06| 1.61 ©0.01 3.95 0.18 0.001] 0.57

Teble 9. Test of difference bstween average coefficient of each class and that of adults in
male (B.L.—110—119 mm).

Sex Unknown Male
\ Body length (mm)| 50~59 |- 60~69 70~79 80~89 90~99 1‘ 100~109 | 120~152
| ]
ltems\\& 4.67 4.75 B 512 | 5.32 5.12 | 4.96 5.99
PL/L 102.72 5.65 19.13 4.70 | 0.41 0.30
i ViL/iL 17.13 26.12 22.60 13.33 0.03 0.39
AL/L 69.75 4.56 2.76
AB/L 2.74 2.00 30.45 1.49 1.26 2.50
CP/L 15.18 29.43 83.69 3.51 0.01

BSBME—TH B =30 BN A0t e, RYTHED a=0.05 ORFHER
7{‘}\&) THE L7720
R, o= (gt xy z )/ N

ford
I
I
12
N
S
AN

t AR X b n=N-—1, a=0.05 w475t OEEHAEL

T — ty l/uN <m<x+ta;/

y_ta/—vﬁ<n<§+ta 1?*1’\7[’

RO TEOERY WU (851058),
LLEDOR R R B ER T %b%@m&mm 2R T+, RERORD b b0Vl
—, BCESHcERORD LN ST ¢ @)uaf?ifia<3ﬁiééﬁ:ﬁ<1,‘ 1B U AT e
éﬁ?i%ﬁ&b‘ FESRLO Ho J/\‘f T3, HEI130~10mmE T 110~119mmOMf &2, 3%
Cdéi& LRDHEDLNG LT, 2nFOHR, Ah—7F L ORI RS EALT 5T,
X ‘%/J\,mwm EQVaE:=-3 J»Eénma Am Bo MOTINBEOWHAITT L THELNRD S
DB EBEEDHDHEOE L (811, 8125,

=
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Table 10. 95% confidence limit of average value of coefficient.
Sex Unknown
e Body Iength
ltems '\1,‘\\(‘\m‘n\1) 10~19 20~29 50~59 60~69
H L/ Lx100 22.9841.32
S/H L x100
P F/Lx100 24.3141.13
AF /L x100 75.524:0.75
A /L x100 70.3342.34
P L/Lx100 18.774.1.39
V L/ L x100 4.97+1.25
AL/L %100 10.534-:1.15 9.66-+0.79] 9.39+0.72
CL/L %100 14.37+1.64
A B/ L x100 7.33+1.16
CP/Lx*x100 10.4941.24
Female Mele
70~79 110~119 130~139 70~79 90~99 110~119 120~152
16.684-0.62
39.124-8.49| 41.78+2.81
16.604-0.75
73.514-1.43
70.52:4:5.13) 71.93+£1.31}
16.6040.82 16.784:0.73
7.7841.56 7.3640.76 10.4640.57| 10.104:-3.03
8.08-:0.57 7.6040.65 9.47+0.89] 9.72:1.48| 10.4640.42
8.744-0.55
11.58-1.10) 12.204-0.65

Table 11. Comparison between average coefficient of each class and that of adult in female

(B.L.=130—139 mm, 110—119 mm).

Sex Unknown Female

~ i

f:;:\'?\ﬁf‘;? 10~ 191202930~ 39!40~49 50~ 59l60~69[70~79/80~89/90~99 |00 1O 120 130T
HLiL |+ |+ |+ |+ [+ + | = = =1 =1-1-1=
SIHL | + | — | = | = =« = = | = | = | == = | -
BH/IL | + | — | = L = = — | = | =] =] =] -]-1-
BW/L | + 1+ |+~ = =+ == === -
DFIL | + | + [+ = | + |~ =] -]|-]=-1-1]-1-=
PRIL | + | + |+ + |+ |+ | | =1 =-1-1-1-1-
VEIL | + | + | + | + e e e e
= A e R T e e T A O i I
P IR R [ L e e e
DLIL | — | + | + |+ | + | = =] =]=1=1=1=1-
PLIL | + | + L+ |+ |+ == =] =] =+ -]+
VA A e T e e T T e S S S
ALIL | () + |+ |+ |+ o+ == = == =] =
cLiL R e e e T B B I
pBIL | = | — | — | ~ T T e B

Note. -+, Significant,

i

39 —

not significant, ( ), significant in homogeneity test of population variances.
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Table 12. Comparison between average coefficient of each class and that of adult in imale
(B.L. 110—119mm) : signs in the table are the same as shown in Table 17.

Sex Urnknown Male
\ — —
. Body length (mm)| 59 | to~o9 | 70~79 | so~go | 90~99 | 1907 120
ltems e 109 152
PL/L + (—) + + -~ - -
VLt + + + + — - (=)
ALIL (= (=) (= + (=) — -
AB/L - (- —~ + - - -
cP/L (—) = + + (- - -

B 7w s BERED (51,

FFED L EEMNLDRECEFHE NN, B v
2 gl ’\J:K F /’J‘i B RTINS RO ICHIE T B AN OZM A%, BEETOmm, %)
E/UEE, 20 mm (HLWE//EED 50 mm), #6E, Ok, [H6E, BELUIMoEmE R
W, R®x60, 70, 50, 20, 30 mmOWEORF TS 5o B bERE R L IO IE TR b &
{, TOWET HLE LT OB o RM%»%%czmMTMd,WE@ﬁﬂ

{THE 20 mm, HHET40mm TH b HEOEI TIBE RS E CTHRET70 mm, ##
N PREE, BETHK 2 60 mm, BIETS0 mm, FLTEETIRIRET20mm TH Do F
ERERE T AR E L OB ERASED BN,

PLE DS LT &REIALC AT, BRE S OMIT R TFHEOZRSRES b R HHE
Z, 70mml ETHOT, CORBET Y s vOMBORERNE —T 5o BIhHEEEHID
FEEROWM I T, MWERR I R Y AT AT RE L, RS 50 mm, R CEEERIRE,
60 mm, OFK, EWER U Lamina circularis 78K« 70 mm, JEEOE 275 mm, #HEE
OREXI0 mm TH % & L. HOTZNHEOREOM B m@h&%%ﬁw%f@ﬁﬁ&
B L Twitve

WO R AOREESE - 480 20 O (#1258 T, %453, WE 90~%9 mm
Y0 ERRED LN, TORECOREIIEEORER L BRI TINTH A D,

2) BEHERE o ZE L
EtkORETFHE (%) ERELOBEREE 3R, ZL{Q Zelif R B 10 mmO

’E"JJ& LT, ZOHBMICET D HEDORBEIBE L RO THIZRIOR L

PO HBHBETH HEE 70 mm X /3 WW@H‘\E&»‘C{E\’I, a (HEEs KR T
HBE20~29 mm TR LAx {, TN I IMET HCHEOT, BFHMPOHEB Y RT. bTX
HEI0~19 mm THESAE {, ZNUBEBMICIORE (P32 ¢ TFa L ZScKE
10~19 mmTHEL /2, ZR 3 DEET 2T TEFL AN bo T AIEEOME & D
b, WS REOMEREAICAE {BETLARICHR L Twnhe dRTU e TE, AIEERENIT
WO L EE TS MOER Y ~T,  THHRE 10~19mm TR /N2, ZoEEmLT
Whoe MEUHEBFEE T, REESEERE S D EETEHS L, cOM L b EFOS %,mﬁﬂ
T, WCEINg a0, 2 %JL LAEWE ¥ 5o

HET0 mm DL TS, AEELE DeELE AR vyss, ddlnl, —FHeld
d&ﬁ%%tﬁ&@@ﬁ&mfo

i) BRECPHEOL—EOBRE

/1}

— 40 —
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Fig. 3. Relation between body length and the coefficient which means relative length
HL—S VFE-—HL A—VF
of bodily part in respect to body length : A, E‘ s B, B T C, C : D, —T s E,
/f_:A, - E L;E
L Lo

1D ©i) LFEEREFRC IOTRERITOR (145, TRMEH F, okz23, b
TRVAE, vnTa, ¢, d, { ZLTe DIEATT, e OFERELTH 243, bl
L CHROEROERME F, O3NS ve CNEQAERP CRERZORTIT 20D, e ®
BT, ﬁ@t"ﬂﬁm,%’ga TP bo

i) AAORETEE L EEEOF N O
LREOH BRSO EE D B BHIC BT, GRORMTIAE -5 e T i 2 500
BN BEE 130~139 mm BT 110~119 mm CHEERO G THEIE - Oy 7707 SRS
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Table 13. Averages of several coefficients corresponding to each interval of body-length.

Sex Unknown Female
N
“mé’i‘:l: of 1 1o 10 " 10 10 10 9 5 4 5 5 5 8 6

\Body length
lw 15.6| 23.6! 35.1 44.2| 54.5 65.0] 74.8] 86.5 97.3| 106.4| 113.2| 125.6| 132.8
tems E

a /L %100 8.

20 8.9 7.8 7.6 7.8 7.6/ 7.2y 7.1 7.20 6.0 6.6 5.7 7.0
b/Lx100| 17.90 13.9] 12.6] 11.4] 11.6| 10.6| 10.6/ 10.4/ 10.3] 9.8 10.1 9.5 9.7
cf L x100| 39.2| 40.7] 42.9| 43.3] 43.1] 42.2| 483.3] 44.2| 43.0] 44.9 43.6| 43.9 42.5
d/ L =100 11.20 10.7 8| 10.4| 10.4/ 9.9] 10.2| 10.1 10.6| 10.9 11.7] 12.5 12.9
e/ L x100 2.1 2.3 5 2.4/ 2.7' 3.4 3.5] 3.6 3.0 3.3 2.7 2.6 1.6
/LU =x100 | 21.3] 23.4] 23.8 24.9] 24.6| 26.2| 25.1| 24.6 25.6 25.0 25.31 25.1 26.5

Table 14. Homogeneity tests on average of several coefficient from female and unknowns in

Sex.
e | e | veiion | RIS [ VIR | R0 | o
e RC4) 36,44 S7—15 o i 13.797 1674
bt RED) %159 §r— i3 i 43.593 874
ot R (JJ) 2% St 'S 0 4.823 1.874
dI R() Gaar | or—is | ess B.954 | 1874
e/L R(JJ) lgijéé ‘193:113 g;g? 0.993 1.874
G R(JJ) et 31 5298 3.016 1.874

HOE— OB FTOw (815, #163), +OEEES I E— LD b ZERICHE
T, PHECEOREL T, LESENCEROWD N EECH T, fRE5 %20
SEEOEBIRA LR, MEMOEROEMRLE Lz (17, 8518, #19%F). 1)0ii)
OTE T~z MG, HREIZ0~139 mmA110~119 mmOUERORETHECE LT, %
O HECEELRD LNLLBCORERLAD LN L O LT+, ZLTEO—F, B

Table 15. Comparison between population variances of adult in female (B.L.=130—139 mm)
and that of each class.

Sex Unknown Female

[ i 110~ 120~
\\Body length (mm)| 10~19]20~ 29130~ 3940~ 49|50~ 59606970~ 7980~ 89P0 ~99|1 00 10~ 1120

_onem 7 S 109 119 129
lte;n\s\\\f”\'““ 4.78 1 4.78 | 4.78 | 4.78 | 4.78 | 4.82 | 5.19 | 5.41 | 5.19 | 5.19 | 5.19 | 4.88
a/L 5.416| 1.524) 0.845| 0.955 3.274] 2.243 1.982 1.031| 2.412| 3.333/10.11¢| 1.889
b/L 3.492] 4.787) 2.108 0.667 2.004j 1.521] 0.595 0.286| 2.140] 0.045 1.637 0.875
ol L 1.285 3.165| 1.011} 0.460 2.282; 1.058 1.464 3.779| 0.934 0.782| 2,291 2.874
diL 3.982) 1.528 4.367| 3.401] 4.203| 3.169| 0.429| 1.921| 3.045| 0.959| 2.674] 3.187
FIL 12.673 3.857/11.811| 3.170[17.040|11.958 6.448 7.554) 5.174 0.916; 3.389| 4.618
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Table 16. Comparison between population variance of adult in female (B.L.=110—119 mm)

and. that of each class.

Sex Unknown Female
Body O o A0 4Ok ROl el e rolon, oo 100~ [120~ [130~
\%&lengfh(ﬂrjm) 1_0_1_9;0 29[30 39?40 4950~ 59(60~69| 70~ 79|30~ 69,90~59| - o [T IR
ltoms ~—F0w05 | 6.00 | 6.00 | 6.00 ‘ 6.00 | 6.00 | 6.04 | 6.39 | 6.59 | 6.39 | 6.39 | 6.09 | 6.26
a/L 0.535 0.150 0.0SSi 0.094] 0.323] 0.221) 0.195 0.102 0.238 0.329 0.186] 0.099
b/ L 2.133[ 2.924 1.286! 0.408| 1.223| 0.929| 0.384] 0. 175 1.307| 0.394| 0.534! 0.610
cfL 0.561| 1.3811 0.441: 0.201] 0.995| 0.461] 0.639| 1.649 0.407! 0.341| 1.254| 0.436
diL 1.489] 0.571 1.033; 1.271 1.571] 1.185] 0.160 718 1.174] 0.3588 1.191] 0.374
F/L 3.739| 1.138 3.484% 0.935] 5.029, 3.528 1.902] 2.228| 1.526| 0.270| 1.362] 0.295

Table 17. Tests of difference between average value of coefficient of each class and that of
adults in Female (B.L.=130—~139 mm).

|

Sex Unknown Female
N\ Body length(mm)|10~ 1980~ 29]30~ 39040~ 4950~ 5660~ 6970~ 79|80~ 9/g0~ 99|10~ [110~ [120~
;. 2ody Tengthimm) w9 1190 129
ltoms ~——F0-05 | 4.60 4.60| 4.60 4.60] 4.60 4.67 5.1z 5.32 5.12 5.12 5.12l 4.75
a/l 65.41] 18.83 .54 2,93 5.28 .42 0,18/ 0.37) 8.38 22.30
b/L 194,73 38.78) 30.23] 17.91] 4.73 e.27) 0.40, 1.73} 0.11] 0.94 0.30
/L 14.89 2.19] 0.19| i.43 0.32 0.18 0.62 1.38 0.26 7.38 0.87 1.29
d/iL 6.511 22.87| 19.811 15,131 13.20] 22,47 44.96| 24.50| 11.9¢| 17.74] 3.75 0.32‘
FiL 18.89 0.62 1.22) 8.95] 2.611 3.01
Table 18. Tests of difference between average value of coefficient of each class and that of
adlts in female (B.L.=110—119 mm).
Sex Unknown | Female :
\
N o o0l ﬂ N o ( 100~ [120~ |130~
\\P\,ijyi b:gth(mm) 10~19120~ 29 30"—0? 40~ 49|50~ 59,60~ 69|70~ 7980~8990~ 99 109 129 ]39‘
[tems\\\\F().()'ﬁ 4.67) 4.67) 4.67| 4.67| 4.67| 4.75 5.32| 5.59] 5.32| 5.32| 4.84 5.]2‘!
a/l 8.32] 27.34| 8.93] 5.53] 3.58| 4.55 0.91] 0.59] 0.88 .82| 2.80 0.56
b/ L 136.96] 25.52 22.99| 11.87| ©.05| 0.87 1.12| 0.40, 0.13 51| 2.40 0.9]‘
c/L 17.27, 4.15) 0.85] 0.14] 0.14] 1.91 0.04| 0.10] 0.25 1.19] 0.04 0.87?
dfL 0.46| 3.041 5.60| 2.87 2.68! 5.67 6.18] 4.40| 1.63 1.32| 1.21, 3.75
F/L 8.44| 5.06| 1.27| 0.35] 0.22| 0.43 0.05/ 0.38] 0.04| 0.23] 0.05 2.61
Table 19. 95% confidence limit of average value of coefficient.
|
Sex Unknown Female !
T Body length ] o i .
10~19 | 20~29 | 30~39 J 50~59 | 60~69 | 70~79 | 80~89 [110~119|130~139
Items (mm) !
8.23 ‘ 6.56 6.97
2/ Lx100 40.67 | | £1.60] 4:0.42
13.94 9.65
b/ L <100 i0 ' i 10.74
£/ L %100 21.33 23,83 24.60 26.23 ;25.08 24.58 26.47
+2.04 ’ H1.97) £2.37 £2.14 £2.85 £3.07 40.84)
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T EOWMA T L TREFEE AR T ARIC —ORB T D TFEIC R L (BB205 )
Table 20. Comparison between average coefficient of each class and that of adult in female

(8. L.=130—139 mm, 110—119mm) : —+, significant, —, rot significant.

l Sex Unknown ’ Female
Body length | ‘ ~ ~ 1120~ [130~
k\ (mm) 1016120~ 29050~ 3940~ 49150~ 59]50~ 69,70~ 79/80~ 89)90~ 99 N B o
ltems ™~ _ \ ‘ : 3 12 ,u,
aflL + i + + + - - ! - - - - - -
b/L S R e S T S T S R ‘ e e e -
e/l + ‘ - - - - - ! - - - - - -
dit - - + - - + ‘ - - - - - —-
FiL + |+ - - - - | - - - - - -

FIRREOEMA T RTHEED, a, b, ¢, RUFTEXA50, 60, 10, 30 mmT, d Tk
I 30~79 mm Tyl T, BRI AR A & ORIT 2R AT f
A ED TG O ERNRS bR B EER, 80 mmblET, &«

T, W0 AT OREICET %o

iii) A R E R &%

HUXLEY (1932)% RO #OHo4 O s g, oL, Li3#Estae X1,
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Table 21. Showing the values of the relative growth gradient (@) and the initial growth
index (B

BOd)’ below 80 mm above 80 mm
length
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| | —
e 1 ! \ v
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| |
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