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The Comparisons of External Morphometric Characters of Golden Thread, Nemipterus
virgatus (HOUTTUYN), from the East and the South China Seas*

. Chien-Chung Hsu** and Hsi-Chiang LIU***

(Received Aug. 10, 1977) -

This comparison is dealed with the external morphometric characters of Golden
Thread, Nemipterus virgatus (HOUTTUYN), from the southein area of the East China
Sea (R1), Taiwan Strait (R2), the northern area of the South China Sea (R3), the Gulf" of
Tonkin (R4), and the Northern Sunda Shelf (R5). The measurements used are fork length,
head length, upper jaw length, snout length, length of dorsal fin base and anal fin base

and the distances from the tip of snout to insertion of dorsal fin, to pectoral fin, to ventral
fin and to hard margin of preopercle. -

First, each morphomeiric character is related to fork length by linear regression
analysis and each relationship is considered as a unit character. Then, comparisons are
made by covariance analysis on each character individually by sexes and regions; and then
a multiple characters comparison is made by canonical multivariate analysis.

The results reveal that: (1) There are significant differences between male and female
fish from the same area. (2) The sample from the Northern Sunda Shelf is significantly
different from any other area mentioned above, the samples from the southern area of the
East China Sea are seemly not significantly different from those of the Taiwan Strait, and
the samples from the northern area of the South China Sea and the Gulf of Tonkin are
possibly the same one.
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&#5#8 (Golden thread, Nemipterus spp.) REBEHHBEEERENZ—  EERTHEER
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Li (1960)#-® T Bggleston (1968) L& iEailLifeE SIRITIG RN R I ERE WS ERVEE
&t o Lin and Su (1972)® > Kao and Liu (1974) @4 ~ HEEZSHNIGEREEINTR
ZeJig LA FTER o ERE M BEREBEZH » MIRARN o RRENRMIFR BT E 2 sk
A Y ~ HIRESRAL R RERE o

* ENIEETS R BB BT S AT TR ZE 48 115 5% (Contribution No. 115, Institute of Oceanography, National
Taiwan University).

ok A EEREBRETE NS FT (Tungkang Marine Laboratory, Taiwan Fisheries Research Institute,
Tungkang, Pintung, Taiwan).

kBT B R B RO B I A B B g Hts (Dermersal Fish Research Center, Institute of Ocean-
ography, National Taiwan University, Taipei).




Vol. 6, No. 1, 1977 13

MoE®RAE R

AETRAZIA - FREERFBHERTHREEIARE R 2EREK R2) L
Y (R3) ~ JOR0E (RY) LURIEIRMEEN (RS) S 53 (Fo. 1) ZEHH AR 19705 9
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Fig. 1. Map of sampling grounds of the samples in present study,

Table 1. The specimens of golden thread, Nemipterus vzrgatus (HOUTTUYN),
used in present study.

Sample STYRIN : Range of fork | Mean of fork
number _ Fishing date Sex Sample size length (cm) length (cm)
R1 Nov. 1970~ M 141 14,0-31.0 . 20.61

Jan, 1971 F 266 11,0-30.0 20.23

R2 Nov. 1970- M 122 13.0-32.0 22.61
Feb. 1971 F 115 11.0—29:0 20.05

R3 Nov. 1970~ M 148 13.0-32.0 22.98
‘ Mar. 1971 F 218 13.0-30.0 21.83

R4 Nov. 1970~ M 220 13.0-29.0 22.65
_ Mar. 1971 F 215 13.0-29.0 21.80
‘RS Sept. 1970~ M 112 12.0-27.0 20.32
Apr. 1971 F 131 12.0-27.0 19.09

M: Male specimen.
F: Female specimen. -

WREZREREA » MERMRE > DABNERNERXR (Fork length) % 1 mm , Hexp
EHDERRREE 0.1 mm o RFEFITRAZYERANEHLTM Fig. 20
£WHALRHRREEREHAINRE » USSR {RY (Coeflicient of Variation, CV)®
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Fig. 2. Body parts measured in present study
FL: ‘Fork length
HL: Head length
¢ SP: Distance from snout to the margin of preopercle
UL: Upper jaw length
SL: Snout length
ED: Eye diameter
SD: Distance from snout to the insertion of dorsal fin

- DB: Length of the dorsal fin base
SV: Distance from snout to the insertion of ventral fin

SA: Distance from snout to'the insertion of anal fin
AB: Length of anal fin base

WEWENREZFHRE o BRARERR CV=S5,./¥x100% S,.. REEFERERZE ¥ BR
REZTHE o

H&K » BUBRES T (Analy51s of Covariance)” HRILEARRY REFERMZER o
ERLEFRRSREA R ZRA » jﬁ%ﬁu@‘?mﬁé}ﬁ(ﬁiﬁﬁﬂﬁ VG e e 2 | PR TR B 4 B B
B o HRBRFHRIRRIEAZ R o

R PR BB 2 R T4 - %%%ﬂ%%’ﬂ%ﬂizzﬁéﬁ%ﬂ? » BIEZ 1 1ERE 220k » DR
KL BEMFTS PR (Canonical multivariate analysis)®*> ey fi & BEARTEZE M BTG E 2 AR AL
ZEE - REMBACEARMZHGNE » BREEERE LR E2 S RRGATARRERE .

k. S

%%5%‘%?%2%%@%%55%@%#%% REEREME o« MATLE 2B RN » 7Rz E
HEA  BWHRAEEZ AU AR (AppendlceS la, 1b)o
— ~ i~ BRIz s

A ~ A RSN B T R 2 SR Table 2 » JUBEHRMESET S
#E p>0.05 THZERAER | Rl EAF 4 @PE» 81 SP, ED, SV, & SA; R2 4K 9 BEYE »
gj HL, SP, UL, ED, SD, DB, SV, SA J: AB; R3 A4 9 {HE » g7 HL, SP, UL, SL, ED,
" SD, DB, SV % SA; R4 @44 9 [EKE » & HL, SP, UL, SL, ED, SD, SV, SA % AB; R5
4% 8 {EHE » &) HL, SP, SL, ED, SD, DB, SA % ABo

frer B A EEARHE ~ HERI AR 0 R R EARS C'ﬁ“@%ﬁ%ﬁ%%ﬂ Hofth 4 MEREER
8 AL L WEAREEER « BEETFIESHIE » M ~ B BIRHT o

=~ EREKEENTREARRZILE -
MNREIR R 5 ER4 - MmENLE - i > B8RS 10 0 » SEHE 10 ﬂﬁ%ﬁ ’
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Table. 2. Results of regression analysis obtained from between sexes comparison
of each sample by character.

Character HL Sp UL SL "ED SD DB SV SA AB
Sample | Fb | Fa|Fb|Fa|Fb| Fa|Tb| Fa|Fb|Fa|Fb| Fa Fb | Fa | Fb | Fa Fb | Fa|Fb | Fa
R1 sk | okek ' ok | kek * B3 ’ )
R2 I T R I I O e * ok |
R3 | % | sk * ek | ot | ek e — * ) Py
R4 $ok *ok ¥ | ok gk | ok | wk | dede | ks | ok | sk *
RS ok st | ok w0 |k | e | ok | x| e | ok P R e T o
|

Fb and Fa are the variance ratios to test the significance of regression coefficient and adjusted
mean respectively. ' '
*: significant at 59 level.
**: significant at 195 level.

e > MR 100 JRIBERTELAR o

L HEREG 1 R 100 EEE R 2 4 T B AR LSRR Table 3 » 72 p>0.05 F »
HEGHRERETETSELE 2 AAEEE2E  Hb » R AR R2 BAZLEE 44 (HL,
ED, SD #1 SA) S#4 5 HAKFS @ RL EAM R3 GAZIEG 5@ (SP, SL, ED, SD #
SA); R1 AR R4 EALK R2 EAM R3 EAZ AW 6% 458 (HL, SP, UL, SL,
ED 1 DB) % (HL, SP, SL, ED, BD 1 SA) ;' R3 #ARf1 R4 EALE R4 #EAM RS EEAL
{574 5495 (HL, SP, UL, SL, DB, SV f1 SA) X (SP, SL, ED, SD, DB, SV Fn AB) 3
R2 AR R4 A R1EAM RS EALT R2 @Af RS EA4059 8 H%4R4 1B
BREE > 445 ABs SA & SP T R3 EAM RS EAZIE » MAEERESER

2. WEREA ¢ HEf 100 MM & T EEAR RS RARFR Table 35 72 p>0.05 F >
HO AR ET B ATTHABEEER ; 3rb » R3 EAR R4 A2 ks 4 # (SP, ED,
SD R SA) B 5 HAAFR : R1BAM R2 AR R4 AN RS BAZIEL TR 5
oIy (HL SP, UL, SL ED, SD ﬂSA) % (HL, UL, ED, SD, DB, SV F1 AB) ; Rl #&%1 R3
Bk > RLEAM R4 Bk » RI AR RS 7 5 R2 B4R R3 AR R2 #AR R4 2
445 8 48 Fi4 R 2 TEE » 491 SD f1 AB; SL 1 AB; SL fi DB; DB f1 AB J}
% DB # AB; R4 BAR RS EAZWE(E9 48 » R SA Z—ERE% ; T R2 EAM RS
A2 Wi o B 10 S HEEER o

A L B s - mﬁzRIF*ﬁR2@$&%ﬁ2R3ﬁ$ﬁR4ﬁ$@%mﬁ g
e~ HefalE > RS AT MA EEASEEEER
=~ EHESBERE ST S

WAV ~ Hefast 10 MREEA » FRELUER S BES TR » JUSMEIR (cigen values) Btk
B2 kHIELRE (Chi square approach) #E74n Table 45 8419 AR @>k—11 0 &
WEEY > b BRRERE > SEEERE -1, Kk p—(—1) EBRIR - Table 4 25 1008
RENBTIR) » 876 EEHERFEE » O TRIHER S 4 BEAY FUESE (canonical
variates) FrHEpZ 2 0m » A& (EEEA 2 3 6 [HIE S BHAEFTHER 2 28 2 ARSI ALE » F2 41 BUEAR
ZRA BEER RBE—RETHEERERL &u%~&%#ﬁﬁéﬁﬁﬁﬁzwﬁﬁﬁ E
BAEBREZHT

4 B R 2 S — TR SR » 5 RS ERGER » Fra2RREL o Bl 90%E
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TRIRRAE (1.645) BRDIA BEEARERESTR /N, £=1,2,3,, 10) ZRERR » BRE RN
Hefe 10 AEAARZ RS i BIE K HE BB Fig. 3 o h Fig. 3 2 AREAZEMZ A ERET
B4 Q) AR AR R R » QR » R1 A R2 K, R3 ERE R4 Ei
WERN » R, R2 5k R3, R4 BRRAIBHERAE » X RS SRIEE A HIER EHEBERE » 3) M
fBIG » R3 SR R4 BIREEEE » RL BUK ~» R2EIARTR RS ERFHM £ HERH SRR
B o . :

RA BB MAERL SMES T2 FER » R1 AR R2 SAMK R3 EAR R4 EAH

Table 3. Covariance analysis for pairs of samples by sex.

. R1.. . - MALE R . . _RI : .
{* : HL i FEMALE
: Sp **
UL *k
. SL *
ETHED R2 ED * * %
; R2
*¥ sh *
BD
: _sv
*% w SA | TR
: %‘g AB
w2 1 *x | % T (:'é
* | we *% z [T xR )
2 * *% 9
* * %) hx L34
=, — %
S o, R3 Ps] ) I EIIET R3 Z
* ¥ . ET ?}‘
* »
* *®
PR * *
%% | W TR : Xt kA | wk
TRED) %% * : : * . xk | xx *
PO TV I ) *4 Xk *% ]
* | %% *% *% *
R e | N Ax  |kx |xx |wn R
- R4 R4
| sen k% k% [xEk | ® %%
* ITEE: *
» *3% * * LT IEL
*% | * *¥* ) ) T R
- % A REIRE:] R *k - . X k| ok
*% ' *% L2 - EE % & x% | %
o Lo | own | oww *% k% * £ % BT
) *% | # | % [ #x * | % : ) ® i * *%
N | KK * EZ 3N 2 * ¥ RS BT EREY ) kx Jxx | K% &% (3]
PR T T I I e N ) . N * sk | wx | B0
£ *% | * *% % * R *
X (%% | % [ e [ [aex | *k lxx xx [ [aw TR EDE
] * | %% *% x#x |- %
* * | x| wew * k% | ®E Tak | ax [ ww | oaw | x| wR
Fb |Fa | Fo | Fa |Fb |[Fa | Fb {Fa | Fb |Fa {¥b {Fa | Fb { Fa [ Fb) Fa

Fa and Fb are the ‘variance ratios to test the significance of the regression coefficient and adjusted
mean respectively. ' o
*: significant at 5% level.
¥y significant at 19 level.
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Table 4. The examination of the eigen values, 4, and the Chi square approach
‘of both sexes samples in the canonical multlvanate analysis of the
present study.

J Aj a(14-25) Chi square Df?géggn?f
1 0.3530 2.1012 1,240.15 ‘ 99 .
2 0.2026 1.5530 735.11 80
3 0.1781 1.2914 426.87 . 63
4 0.0416 1.0962 153.13 48
5 0.0225 1.0524 85.06 35
6 0.0171 1.0292 47.91 24
7 0.0059 1.0119 19.63 15
¥ 0.0039 1.0060 9.88
9 0.0021 1.0021 3.45.
10 0.0000 1.0000 | 0.00 0,
08 AR
ady 4R2 QR dRr3
04 0’
0.2k . FIRST CANONICAL VARIATES

56 58 60 62 64 66 68 70 72 74 76 78 80

0 pr— T T T T T T T T T T
AN CRENGO

SECOND CANONICAL VARIATES

04k L FR2 $R3I $R4
S8R5

-0.6 |

~07r "~ __%RS

.- —0.8 - r‘_. @
w2l

LI

Fig. 3. Canonical variates chart shéwing the mutual relations of the male and
the female samples based on 11 morphometric characters. The circle -
represents its 909 confidence limits.

RPN PATREAR—RE 5 RS EARKMAAMEREREEXR  WRAEIZ—E » KEW5S
REEEEE (R EARM R2 #F) » BEdEE RS BANRERREZ R4 2R Ribsefl
Bedl (Northern Sunda Shelf) 2 (R5 #24) ¥=%# o ﬁﬁ%ﬁ@lﬂﬁiﬁﬁ(ﬁ%ﬁﬂ%ﬂ—wugﬁiﬁ
(Formosa Bank) ﬁ,ﬁ}ﬁ.@g °

i} W

A2 RIS B K A AT 2 SRR A - A SR B B LR R R
KT LES REEEIRE » MBI BERLRMENEE=S o
FEFVSIRME MR LB R R o EATRRME ~ MERERR R EH%E’TTI‘JET;@&ZB‘J ’



18 Journal of the Fisheries Society of Taiwan-

Eggleston (1968)¢? s Liu and Su (1972)® #1 Kao and Liu (1974)0 & HE3hh At ~ ﬁﬁgﬁljﬁjz{;
ZFRE > BN (Sex ratio) HRERX B ZHAMBIRATES o IR (1975)° WRE » i -
HERAERUR I ERRBENER » BAZERBRIEBMRERLA > RIS « #AERER
AT LEEERAE o

REREER R, REERK R2) 28R LMY RBYVEEREUD » B EREREEE
» Kao and Liu (19745 G5B 15 2 B VR AT IS MEE LR o MEATRT R4) Rl
JE#E (R3) 55 » #& Liu and Su (1972)® #1 Kao and Liu (1974)> HEIIREIZFIE » JRlkEzE
B MR N BN » AT R AL E - MEMBUENREILTE  EREFE L
#i Lin (1973)® 2@ » iR N R ; EREMENE » Kao and Lin (1974)®
EF (1975)9 2547 » REREEINER » 2B RRE LEREREER » STEWEE ) WBRAR
TERERE  SUERERZAAE » EBRTRZRE o

LB S 2 SRR A AT RIE e S AL TSR > HERZ RS EUREE R4 B OB B » WA RA
3 TR RLBUREL R2 Bk B 22 R » DIERSBES 1T » BN RERE o KIRE
L BESTRER » fHIEXE (canonical axes) SIE#E{RIN (Appedix 2) WIFEH » ERERBIERER
RZWEIGHBERE » LERRERIEESBES T » MV E R ERBE L BEE nE P
s B EZ 2 REH MM EETVER o R RI BN R4 EAERESNZ g » 5
P EIEETEE RIS ERRER S ED BEREE » SAEEES BES e ERET -
Tz R1 BERE R2 gk EEATZ BT » BHPEZHBEERER » SR L
» RUPEEREHE B » TR EEM S 2 hrE &EQ&&ﬁEE@%@@%%*Z‘
BokER o TMMAZ Rl FERR R2 BARBTTRA—RE » HEHRRER L 2RNHMERR
BBz Wﬁﬁ%@*ﬁiﬂﬂo

1 "B

ASCBRRIS I ~ BRI ~ BT ~ RO R AL SR i) SR BT 5 ML ARATI
B DUV E Z 0 - RIS IR R o (LPTARN G I 2SR AR | R
RE~ BR~ EHR Uk -~ RE - THEEERR %@%EEM&%%%W%%M&% BERE
JEfERER ~ BERRSIERE o

B uﬁ~#%€%ﬁﬁ%ﬂﬁﬁkﬁﬂ% HK uﬁﬁﬁﬁ&%ﬁ%ﬁﬁﬁﬁﬂﬁ TERE
HEP B A ISR B2 R o AR S 2 SR 5 HT 2ok A% (BB » 28R4 M5 L BTt e
- BE  DAERFARE o fi /MR R E LS R © OFRIRE - MRS RV ER RS E
R QRIS AR E ST R R - R/ R RAWEY » WHERBRES
kR > ML RIS » THEREEERR » DRALRMENE » BACER—F

.l B

A PR EABRISERE » 1017 BBk R o T T S RO ZER BT L B L 2 W S B
BTV » IR » HUE/ M LR K FE BRI 5 BT 67 AR N0 UK » 50
B o |
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Appendix Ia. The male samples regression statistics of various characters on
' fork length for 5 samples. ' . .

N%I.]i,r;r(r:lfélss Region a b ro. [ Sy.x t .
R1 0.398 0.237 - 0.977 3.228 0.171 53.801%*
R2 0.077 0.253 0.981 2.522 0.146 55.373%*¢
HL R3 0.546 0.231 0.978 | . 2.817 0.165 56.574%*
R4 ~0.123 0.264" ~0.974 3.081 0.180 63.572%*
R5 —~0.299 0.272 o 0.990 . 3.080 0.161 72.109%*
R1 0.336 0.172 0.977 3.146 0.122 54.517%%*
R2 . 0.225 0.178 0.982 . 2.386 ©0.101  56.180**
SP R3 0.166 0.182 - 0.974 3.237 0.141 52.22] %
R4 0.097 0.187 0.966 3.394 0.147 55.247%*
RS 0.022 0.186 0.988 3.157 0.120 66.178%*
R1 0.057 0.091 0.944 5.412 0.104 ' 33.677%*
R2 0.063 0.091 0.950 4.121 0.087 33.335%*
‘UL | R3 —0.035 0.095 - - 0:949 4.926 - 0.106 | 36.263**
R4 —0.095 0.100 0.937 5.056 0.109 39.601%%
R5 —0.115 0.101 0.982 4.043 0.078 55.044**
R1 —~0.218 0.097 0.904 8.465 0.150 24.917*+*
R2 —0,386 0.105 0.908 7.118 0.142 23.731%%k
SL R3 —0.560 0.111 0.915 8.203 0.164 27.449%*
R4 —0.437 0.110 0.890 8.078 0.165 28.810%*
R5 —0.237 0.095 0.954 7.151 0.121 33.490**
R1 0.745 0.039 0.875 4.569 0.071 21.327%*
R2 0.553 0.049 0.881 4.643 0.077 20.347+*
ED R3 0.727 0.044 0.773 6.931 0.120 14.740%*
R4 0.883 0.037 0.708 6.283 0.108 14.820%*
RS 0.468 0.055 0.968 3.661 0.058 40.491%*
R1 0.478 0.270 0.971 3.597 0.218 48.078%*
R2 0.150 0.280 0.980 2.591 . 0.168 53.371%*
SD R3 0.081 0.286 0.971 3.525 0.235 49,259%*
R4 0.209 0.282 0.959 3.701 0.244 50. 187+
RS —0.352 0.301 0.985 3.708. 0.214 60.121+*
R1 —0.777 0.515 0.987 2.817 0.277 71.946%*
R2’ —0.711 0.512 0.987 2.251 0.245 67.006%*
DB . R3 —1.154 0.529 0.979 3.342 0.367 58.116%*
R4 —0.544 0.501 0.974 3.184 0.344 63.283%*
RS —0.640 0.515 0.992 2.727 0.268 82.075%*
R1 —0.075 0.302 0.973 3.835 0.236 49.568%*
. R2 —0.011 0.298 0.973 3.061 0.206 46.320%*
SV R3 —~0.273 0.288 0.962 3.938 0.271 42, 864%*
R4 —0.437 0.318 0.954 4.352 0.295 46.922%%
R5 —0.621 0.319 0.981 4.390 { 0.258 52.919%*
R1 0.469 0.539 0.982 2.916 0.337 61.794%*
R2 —0.258 0.575 0.985 2,272 0.289 63.564"*
SA R3 0.595 0.539 0.982 2.703 0.351 62.048%*
R4 0.551 0.535 0.976 2.781 | 0.352 65.964**
RS 0.215 0.548 0.992 2.448 | 0.278 84.181%*
R1 —0.472 - 0,221 0.969 4.544 0.186 46.102%*
R2 —0.746 0.234 0.978 3.240 0.147 50.868**
AB R3 —0.636 0.228 0.964 4.595 0.211 43, 547%*
R4 —0.528 0.224 0.957 4.413 0.200 . 48.633**
RS —0.216 0.207 0.978 4.485 0.179 49.371%%*
a: intercept. b: regression coefficient.
r: correlation coefficient. ev: coefficient of variation.
sy.z¢ standard deviation. t: ¢ value to test the significance.

**k; significant at 195 level.
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Appendix 1b. The female samples regression statistics of various characters on
fork length for 5 samples. ‘
N(:’)I?asr}‘,ﬁféfs Region a b r ey Sy.x t,
‘ R1 0.304 0.241 0.979 3.870 0.200 78.961%*
R2 0.511 0.237 0.958 3.355 0.190 48,497+
HL R3 —0.037 0.259 0.968 3.359 0.189 56.881+*
R4 —0.159 0.266 0.983 3.388 0.175 57.790%*
R5 —0.604 0.288 0.986 3.657 0.179 67.311%¢
R1 0.150 0.183 0.980 3.878 0.149 80.444+*
: ’ R2 0.331 0.180 0.961 3.249 0.138 50.751%*
SP R3 0.059 0.189 0.969 2.233 - 0.135 57.896%*
. R4 —0.045 0.193 0.988 2.883 . 0.110 66.658%*
RS —0.183 0.198 0.987 3.239 0.117 71.084*%*
R1 0.071 0.900 0.961 5.519 0.105 56.627+*
R2 0.030 0.095 0.925 4.979 0.105 35.411%*
UL R3 —0.050 0.097- 0.938 4.885 0.101 39.792%*
R4 —0.079 0.098 0.970 4.701 0.089 42,101%*
RS —0.186 0.105 0.974 4.981 0.090 48.496%**
R1 —0.303 0.102 0.936 8.847 0.155 42.940%*
R2’ —0.064 0.092 0.832 8.451 0.164 21.661%*
SL R3 —0.566 0.115 0.893 8.430 0.164 29.086*
R4 —0.377 0.106 0.952 6.957 0.121 33,208%*
RS ~0.346 0.103 0.961 6.759 0.110 39.337**
R1 0.606 0.048 0.910 5.579 0.088 35.714%*
R2 0.867 0.041 0.658 7.073 0.124 12,763%*
ED R3 0.483 0.058 0.870 5.305 0.093 25.923%*
R4 0.468 0.056 0.926 ~5.166 0.082 25.977%*
RS 0.197 0.071 0.972 4.041 0.063 47.338%*
R1 0.362 0.278 0.972 4,525 0.271 67.402%*
R2 0.807 0.258 0.932 4.163 0.268 37.564**
sD R3 0.136 0.287 0.959 3.740 0.240 49,679%*
R4 —0.420 0.313 0.985 3.363 0.197 60, 528%*
RS5 —0.521 0.315 0.985 3.745 0.205 64.066%*
R1 —0.230 0.489 0.987 3.272 0.316 101,571%*
R2 —0.,357 0.492 0.959 3.742 0.388 49,438%*
DB R3 —0,517 0.499 0.964 3.759 0.390 53.009+*
| R4 —0.772 0.515 0.992 2.516 0.241 81.606%*
RS —0.075 0.483 0.985 3.388 0.310 65.216%*
R1 0.025 0.300 0.973 4.716 0.288 68,562+
R2 0.287 0.289 0.938 4.322 0.285 39.581**
SV R3 —0.165 0.306 0.955 4.116 0.268 47.284%*
R4 —0.407 0.318 0.985 3.343 0.200 60.692%*
RS —0.689 0.324 0.985 3.809 0.209 64.745%*
R1 0.249 0.556 0.987 3.144 0.362 101.008**
R2 —0.203 0.584 0.979 2.600 0.326 " 69.900%*
SA R3 0.194 0.563 0.970 3.181 0.397 58.747%*
R4 —0.581 0.597 0.984 3.396 0.387 58.801%*
RS —0.386 0.591 0.991 2.644 0.288 85.808**
R1 —0.282 0.211 0.976 4,736 0.189 73.389%*
R2 —0.479 0.219 0.944 4.741 0.204 41,928%*
AB R3 ~0,404 0.216 0.942 5.011 0.216 41,424%*
. R4 —0.367 0.215 0.985 3.429 0.135 60. 540%*
RS 0.289 0.177 0.969 4,532 0.166 44,542%*
a: intercept. b: regression coefficient.

r: correlation coefficient.

Sy.x: standard deviation.

**k; significant at 19 level.

cyl
1:

coefficient of variation.
7 value to test the significance.
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Appendix 2. First six canonical axes (canonical coefficient) induced from
significant eigen values.

FL \‘HL SP UL | SL ED ‘ SD ‘ BD ‘ SV 1 SA AB

—0.56 | —1.84 4.35 | —0.57 0.05 6.33 | 0.18 | —0.98 0.47 0.51 0.28
0.17 | —1.15 0.15 | —3.12 | —0.56 | —3.86 1.64 0.75 0.97 2.21 0.31
0.97 2.21 0.31 1.88 0.81 1.42 | —2.58 { —0.30 | —0.71 | —1.46 1.16

—0.39 1.09 | 2.33 3.93 2.38 ) —2.42 0.66 | —0.52 | —0.39 | —=1.14 | —0.37
0.55.| —1.71 | —2.54 | —2.48 6.16 2.00 0721 —0.24 | —1.48; —0.18 0.56

—0.92 0.44 1.69 1.18 2,12 | —6.22 | —1.63 0.51 | —0.24 1,95 —1.17




