0000000t dodd,Osmerus eperlanus
mordax, 1 0000000000000 MN

0o dooooooooooon
ISSN 00183458
ooad oo,d
go,00d
aooad goooooooad
0/0 3801 10
Ooooo
ooooo p.50-59
oooo 19870 2[]
Jodobobbooooboooobbooooboboooo OAO :
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council @ Yt INNnow |e(]9b'

Secretariat



AEBEICEBITDE X2 D, Osmerus eperlanus mordax,
DEHIE OHIBNERICO>WT

b /I T e

Geographical Variations of Numerical Characters of Smelt,
Osmerus eperlanus mordax, in Hokkaido

Wataru Horikawa®* and Kenichiro KyusHin®

Abstract

Eleven samples of smelt, Osmerus eperlunus mordax, were collected from four coastal
localities in Holdkaido, and eight numerical characters were examined to elucidate geographi-
eal variations and to identify the local populations.

With regard to the number of rays in dorsal and pectoral fins, the sample means of
Monbetsu were significantly smaller than those of the other localities. The mean number of
gill-rakers on the upper limb was the only character by which the areal difference between
Mori and Hidaka was detected. The mean number of vertebrae displayed remarkable
geographical variation, with the largest difference between localities being 1.6
Mahalanobis's generalized distance and percent overlap were computed by the use of lour
typical characters and the morphological similarity of fishes among localities was examined.
The results obtained in the present study suggest that the smelt population in Holkaido may
be divided into some Jocal populations on the basis of the morphological analysis.
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Fig. 1. Map showing sampling localities.
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Table 1. Locality, sampling date and range of body length for each sample,

Locality Date of sampling NumI)e(i;‘;)(il'smnplos Bod(};n}ﬁx;gbh
Mori Apr. 23-26, 1981 3(1,2, ) 155-260
Hidaka May 8-16, 1981 2 {4,D) 155-299
Akkeshi May 16-22, 1981 3(6,7.8) 141-219
Monbetsu Jun. 5-10, 1981 39,10, 11) 109-231

] R

HEGBH OB R A W5k s, B o iR THIRE Lens, #
oy SE LRI ST i o T, BT 0)593;1“\«‘1ﬂtf *"-'JY L 7o ks e

v,

3

S oo 10~12 :;/;) D, & Pl hob i, R 1076~ 11.10 O fEhH
B, B UM SN BRI T, J)Lv’)xur’l“f LATI RS B st Lin L, i
THARS 12‘/}’1@};4 \;3(U@‘3"Lf:.ut DA (P<0.01) W& <, Fh, Wd A AR
L7t (2) MLEE O 2 MK &R 25K (7, 8) & oBicH g (P <001 %k 001<P<

0.05) //\“}Ju) V)/Hf‘. (fj

N
2]




L= ORI A H . e PR A Ek &Y
- 13 o e, SRS 1207~ 12.56 o i G FLW T IJLQ,u w(m

O SR i o Bl ['n’} o
S5 AT o, B (2) EHOLo 2Bk D ig /f" (P <001 N}\&g

((;) {

<L B (8) & 9 LA (P<00D) im/phash SEMSE T
; Sl BSOS (P <001) X e 2 (~{'~']‘;}él ii, 1;252)0

o
b i,

Fl~19 oS o, '.-& FE e 16 :;‘ I,!;—’if;';'»':
V*Iv'ijz’:,i{ Hen 16.30~16.95 o Qg 9, PENL N
INE L, RSO S 2 uh o 2 R A 3%5 o &;9'&"(;-~

&=
A M{
—_—
-1

IRV - %
F52 -1, B 2),

e

LY b e R I R

AR RR R o T D OB T, el o e By
,TLr"(/)ILJ“‘U’” A Tk, R /xwi‘;im ’wd AHifowin, #HE

Ao, [ R (A !

S N o

(Hy: g=0) Zffotcb o />, S P IRY N b
Qfe it (P>0.50), Lichs- wc. (45 109 ~299 mm O REERO 84 2 HIUs 7 TF
. “'}\u?i’: 5 R oD i\ LTl s 2 s,

P

Al LV R SO AN

(P()Ol) /in.‘i( &y Py ln./’)‘.

e o, iR (D) é:j:‘:- (2) Dlhic
{ b 3Rk B,
o, T VRO 2 & OV e 2 BT T >0 )
~dh ‘/‘:.0 SEHaf e 20,22 ~21.21 uvxm,li}hwé) B, R L0 o
e LR RO ‘_‘)\J <

MRS BN LB NS st

J)ii'ff EN{HAES

I 0
3 28~35 -

T 3L dh - f2, FIILE 28.97 ~30.90 w?f}:”u'
i (2) (IJHJ,\.«J'z:.vf (P<0.01) #

: a)‘wln!//mmo),_m
o A 3R T

; 3 /B(T{)I
{(fF# 1-iv~vi, IKI‘))

P

),~ a”zi‘/

SRS -, K

BTk 64 & 65 0o
)

HL61~68 o
By kO

B,

i j/]ﬁH,'“‘ 63.74 ~65.39
FOMHGL0 LUF o« B, Y (;‘1.:) ORI L O 85.3

g
VO e FLTS

0 3 »',’? R E (’[J"'C 1-vii,

B VAR D 2 T, e 10 BEACTHE 6 indh P,
K wkf% . ";.‘}‘ s sy i il Aon
;..mﬂn & fLi mﬂﬁ & i (~F

S

:i’J"’\'\’C fi’f'!'%k R 113

8



Bt Ao

Dorsal Pectoral

fin rays fin rays Pyloric caeca Vertebrae
10.5 11.0 12.0 12,5 6.0 6.5 64 65
T Y T Y T T LA J A B
Mori 1 - - s -
2 o —r— e s
3 o - R o
Hidaka 4 o o —— -
5 —o —om e <
Akkeshi 6 o . —o— -+
7 - o e o
8 o e B o
Monmbetsu 9 - - —e— -
10 —— o e o
11 o o e -
Upper Lower Total Anal
gill rakers gill rakers gill rakers fin rays
8.5 9.0 9.5 20.0 21.0 29 30 31 16,5 17.0
T T T T T T T T T T T T
Mori 1 o - —o— -
2 —o e e -t
3 e P o —_—
Hidaka 4 e e he -
5 - g . o
Akkeshi 6 —~- - - -
7 gy - B -
8 g - — e
Monbetsu 9 o o had o
10 . - — .
11 g - e o

Fig. 2. Geographical variations of numerical characters. Solid circles and horizontal lines
represent a mean and 93%, confidence interval.
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Table 2. Mahalanobis-D? (above diagonal line) and percent overlap (below diagonal line) by
the use of four numerical characters : vertebrae, pectoral fin rays, gill-rakers on upper
and lower limbs.

Locality ~ Stmple 9 3 1 5 06 7 s |9 1w n
v code
| 0.315 0.038 | 0.520 0.699 | 4.998 5.464 5212 | 2590 3.146 2.617
Mori 2 78 0117 | 0.050 0.041 | 4.090 3.987 4414 2.333 2660 2.430
3 9 86 0.378 0468 | 5.543 5.925 5553 | 2782 3407 2.872
‘ 29 6 0016 | 5.055 5321
Hidaka
5 68 92 73 | 95 5323 5501
6 26 31 24 | 26 2 0003 0004 1402 1318 1.267
Alleshi 7 24 82 92 | 25 24 | 08 0.008 | 2458 2192 1.972
8 9% 29 24 | 25 24 | 98 96 2599 2496 2.225
9 2 45 40 | 45 42 | s 43 42 0.049 0031
Monbetsu 10 38 42 36 41 38 | 57 46 43 | 91 0.019
1 12 44 40 | 44 41 | B8 48 46 | 93 95
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Fig. 3. Dendrogram from furthest neighbor method cluster analysis on Mahalanobis-1)¥
computed from four numerical characters,
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Appendix table 1. Mean, variance and 95%, confidence interval of numerical characters in
each sample from four localities in Hokkaido.

i). Dorsal fin rays

Number of dorsal fin rays

Locality Sample Number of
Locality ) * e

' code fishes Mean Variance 95%, Cl
Mori I 200 11.020 0.2308 +-0.067
2 200 11.100 0.2513 +0.069
3 200 11.050 0.1985 +0.062
Hidaka i 200 10.995 0.2094 +0.063
5 200 10.945 0.2633 +0.071
Akkeshi G 199 10.965 0.2361 +0.067
7 200 11.005 0.1658 +0.056
8 200 11.015 0.17567 +0.058
Monbetsu 9 200 10.760 0.2235 -+ (1,066
10 200 10.760 0.2537 +0.070
11 200 10.845 0.1517 +0.054

i), Pectoral fin rays

Number of pectoral fin rays

Locality Sample Number of
socality N
' code fishes Mean Variance 95%, CI
Mori 1 200 0.2412 +0.068
2 200 0.2707 +0.072
3 200 0.3009 +0.076
Hidaka { 200 0.2443 -+ 0.068
5 199 0.2496 +0.068
Alkeshi 6 200 0.2583 +0.070
7 200 0.2604 +0.071
8 199 0.2675 +0.072
Monbetsu 9 200 0.1515 40,054
10 200 0.1686 +0.057
1 200 0.1849 +0.060
i), Anal fin rays
Locality Sample Number of Number of anal fin rays
socality N
: code fishes Mean Variance 85%, Cl
Mori I 200 16.335 0.4752 +0.096
2 200 16.390 0.3697 +0.084
3 200 16.390 0.4301 +0.091
Hidaka ! 199 16.317 0.4700 +0.092
b} 199 16,302 (0.3834 +0.086
Akkeshi 6 200 16.940 0.4486 +0.093
7 200 16.945 0.4944 +0.097
8 199 16.899 0.4343 +0.092
Monbetsu 9 200 16.790 0.4481 -+ 0.093
10 200 16.790 0.3878 4-0.086
11 200 16.920 0.4358 +0.092
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vy, Upper gill-rakers

38(1), 1987,

Number of upper gill rakers

Locality Sample Nmpbm‘ of
’ code fishes Mean Variance 95%, Cl
Mori | 200 8.750 0.6106 +0.108
2 200 8.940 0.4285 +0.091
3 189 8.809 0.4785 +0.086
Hidaka 4 200 3.190 0.3889 +0.085
5 200 9.215 0.3606 +0.083
Alkkeshi 6 200 9,645 0.4613 +0.094
T 200 9.690 0.4160 +0.089
8 200 9.625 0.3964 +-0.087
Monbetsu 9 200 9.565 0.3978 +0.087
10 200 9.680 0.3795 +0.085
1l 200 9.625 0.4366 +0.092
v}, Lower gill-takers

Losalite Sample Number of Number of lower gill rakers
. code fishes Mean Variance 95, Cl
Mori 1 200 20.220 0.6850 +0.115
2 200 20.445 0.6703 +0.113
3 200 20.320 0.9021 +0.132
Hidaka ! 200 20,380 0.7594 +0.121
] 200 20,410 0.5547 +0.103
Aklkeshi 6 200 20.970 0.5921 +0.107
7 200 20,950 07412 +0.119
8 200 20.850 0.7915 +0.123
Monbetsu E} 200 21,140 0.7034 4+0.116
10 200 21.205 0.5960 +0.107
11 200 21.155 0.8050 +0.124

vi). Total gill-rakers

Localivy Sample Number of Number of total gill rakers
code fishes Mean Variance 959, €1
Mori 1 200 28.970 17579 0,184
2 200 29.385 1.4842 +0.160
3 199 29.141 1.6468 +0.178
Hiduaka 1 200 29.585 1.5103 +0.170
5 200 28.630 1.0383 +0.141
Alkkeshi 6 200 30.615 1.3837 +0.163
7 200 30.640 1.5180 +0.171
8 200 30.475 1.5672 +0.173
Monbetsu g 200 30.705 1.2844 40,157
10 200 30,865 12703 +0.156
11 200 30.780 L7604 +0.184
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vil). Vertebrae
Localite Sample Number of Number of vertebrae
Locality o
’ code fishes Mean Variance 95%, C1
Mori | 199 63,980 0.5349 + (1102
2 200 63.820 0.5805 +0.106
3 186 63.934 0.6058 +0.109
Hidaka 4 200 63.810 0.5064 40,089
5 200 63,735 0.5174 +0.100
Akkeshi 6 198 65,389 0.6246 +0.110
) 7 193 65.389 0.6043 +0.108
3 198 65.374 0.5703 +0.105
Monbetsu 9 198 64.500 0.5558 +0.104
10 200 64.540 0.4808 +0.096
11 200 64.580 0.4760 +0.096
vitl.  Pyloric cacea
! o Sample Number of Number of pyloric caeca
Locality o

’ code fishes Mean Variance 95%, C1
Mori 1 199 6.633 1.1728 +0.150
2 199 6.693 0.9207 +0.133
3 198 6.529 1.0120 +0.140
Hidaka 4 200 6.500 0.6734 40114
3 200 6.355 0.6422 4+0.111
Akkeshi 4] 200 6.610 0.5808 +0.106
7 200 6.530 0.6219 +0.123
8 200 6.525 0.6456 4-0.121
Monbetsu 9 200 6.240 0.6456 +0.111
10 199 6,322 0.6536 +0.112
11 198 6.328 0.5973 +0.108
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