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Matagonimus yokogawai, Metagonimus Miyata Type, M.

takahashii, Heterophyes dispar, H. heterophyes, H. nocens, Heterophyopsis continua, Pygidiopsis
summa, Stellantchasmus falcatus, Stictodora lari 5 % 21 Operational Taxonomic Unit(OTU)
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B A A} Metagonimus % (genus) LF-E Metagonimus yokogawai, Metagonimus Miyata Type,

M. takahashii & 32 BT & T+

9 o}F LFom BHEHAcuh Heterophyes &

o] 59l o, Metagonimus Miyata Type2-
T.5-8 Heterophyes dispar,

M. takahashii
H. heterophyes, H.

nocens 5 HEE 3 TdFoz FEHY, H nocenst H. heterophyes®} o}Fo] ojd HFuldt

B9 4NN ¥HY
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Key words: Heterophyidae, numerical taxonomy, Metagonimus yokogawai, Heterophyes nocens,

Pygidiopsis summa, Stellantchasmus falcatus
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Heterophyidaeo] $3t& &%+ 44& o $F
d =% 2R 7145, 59 277 EF 1lmm
Wz g Aok BoE ulAg aFez ¥ 9
A A FE gonotylolel Eel%& Fb mgY TF2F
3 ogles EBEdst AR QAU FE 2Fw @
A $3 g

Heterophyid &5 % % dAld 74ste Aeze
genus Heterophyes, Heterophyopsis, Metagonimus,
Stellantchasmus, Centrocestus, Pygidiopsis, Haplor-

chis, Procerovum 5ol £3l= oF 20 o] Fo] & 9l
o (Ito, 1964). = etk A$ aidedl sl e
heterophyid &% %+ 19803 74 x| Metagonimus yoko-
ko] e a Qg oy . ol F Heterophyes

nocens, Pygidiopsis summa, Stellantchasmus falcatus,

gawai 1%

Heterophyopsis continua, Centrocestus armatus, Stic-
ZY FEol A e Aoz ws
Ao, = 8 Heterophyes heterophyes, H. dispar &
2%Fo] Abf-rjotetulolel A PFtm Eol TEAF
A wA= gt (Seo et al., 1981, 1984a & b; Chai ez
al., 1984, 1985, 1986 & 1988; Hong et al., 1986;
Hong et al., 1988). ol & M. yokogawai, H. hetero-

todora sp.

phyes 531 2 & BFL A AHA F5FE

F 2 Fo|v}y, Heterophyes, Haplorchis, Diorchitrema
%o 3t FE F AHRE AL 72 A G
AR EEL QAo A" BL Fo FEHE I
AL gz A A A% A4 F4E 4o
A% ste Aoz dHA g h(Africa et al., 1940).

Heterophyxdae_4 A9 BEFFA G EF AAe
#zpo] ‘wdel e o]yt ghub. Skrjabin(1952) &
Heterophyidae® As}% <44 A # Heterophyoidea 4
7 &}a o] A & Heterophyidae, Galactosomatidae &
Cryptogonimidae®] 33}& 3lth. Dawes(1956) &
Heterophyidae W o] Heterophyinae, Metagoniminae,
Cryptocotylinae, Apophallinae, Galactosomatinae,
Centrocestinae, Haplorchiinae, Adleriellinae, Stellant-
chasminae % 9719 olslz EHsd o=, Yamaguti
(1958) = Dawesy} B5% AR o e o3z

Aestdch. 2z el = g FAEe 3 Hetero-
phyidaed] A¢] EFFol g EFAA 7 heFaA A
Asi A wk, o= AA A Ad EHFEA M AAE
Zholl B el A = oA el @,

Z ol3te] &y EHTl HE EF 94 B =
1 9leh. Chitwood(1957) & /H%—-?r" el el
Egol A A E L &gk
Aol HE A4 = “H%ﬂﬂ' &
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Metagonzmus yokogawai (Katsurada, 1912)-30TU*

Metagonimus takahashii Takahashi, 1920-20TU

Metagonimus Miyata Type-30TU

Heterophyes dispar Looss, 1902-20TU

Heterophyes nocens Onji et Nishio, 1916-20TU

Heterophyes heterophyes (Siebold, 1853)-10TU

Heterophyopsis continua(Onji et Nishio, 1916)-
10TU

Pygidiopsis summa Onji et Nishio, 1916-30TU

Stellantchasmus falcatus Onji et Nishio, 1915~
20TU

Stictodora lari Yamaguti, 1939-20TU

* OTU=Operational Taxonomic Unit; Sokal and

Sneath(1963)
2. g9 H

(1) 3 & (Characters)

T4 FA4e A& 49
(Table 1), = ¥4 FHAE BAA e T2 &
ARl ugg AEFoed FiH S0 G AR
F o go] MEZI}EF .

AsE F 2600 2A

Table 1. The list of characters

|

X 1 Body width/Body length

X 2 OQOral sucker width/Oral sucker length

X 3 Ventral sucker width/Ventral sucker length

X 4 Oral sucker width/Ventral sucker width

X 5 Oral sucker length/Ventral sucker length

X 6 Pharynx width/Pharynx length

X 7 Pharynx width/Oral sucker width

x 8 Pharynx length/Oral sucker length

x 9 Distance from anterior end of body to
ventral sucker/Body length

X 10 Testes I width/Testes I length

X 11 Testes IT width/Testes II length

%12 Ovary width/Ovary length

x 13 Testes I width/Testes II width

X 14 Testes I length/Testes II length

x15 Ovary length/Testes I length

%16 Ovary width/Testes I width

x 17 Distance between Testes I and Testes II

%18 Distance from anterior end of body to
Testes I/Body length

x 19 Distance from anterior end of body to
Testes 1I/Body length

x20 Distance from anterior end of body to
Ovary/Body length

x21 Egg width/Egg length

%22 Oral sucker width/Body width

%23 Oral sucker length/Body length

x24 Ovary length/Body length

%25 Ovary width/Body width

x 26 Presence or absence of Genital sucker

(2) &3l 24 (Clustering)
A EAeldt frad ez <ldtel

el golelg¢ Al Adez BAAA 2=
oz 2@ & gew, & T 3 AAEGE
oW £ 9AT HA44el, 2l A2 o E T
o 8 A Aolly AdA wAggel 2AsE
Ag iz &2 2 A, 1989%a).

N

o

=2

SEREE

F0, 2294
(=]

#

1 Zah7lel %A A" wE wESo
1o] 5 = & ¥ F3}(standardization)
24 2E ¥ wege] ol Folgle e

o

A



WA gy Eze 9 € (equal weight) & 7Fx 5&
st ok A B4 4 E dA A gl 2kolx 9l
£ Wardd] W $ 48319 o

(3) 21Xt 24 (Factor analysis)

AR FAel AR (F2 A FEY Tz
#F FAH ¥ s THohx, 28 2L T2E 44
A7lE a5 24 AdAE FEI, oEd WA
= HEEds TR A A $49 ez
@ g Aot wepd waeE Fo ARk 2E e
FoE bRl gle] A sete HEE B 255
(grouping) 7} bg3dtetd, ol& & WsEted H4F
F2% FA7 & ozt & 4 gk 9714 =
Eolzt &g 2 2F dd sle dFES AR 28
A=A 5 % He s

o
o
E)
o
{o
N
L
0
o
L
i<k
é.

P ) Ee Zhue —:1'-7] =
Scree 2o o] AAsA o, A Ny HH g
& 2 eAel st F 9FE VAL YA HTES
ot vk, A= £49 w2 Thomson(1951) Sl
98} A ok=l F-Z-<9) =¥ (principal axis factor method)
% AREtglon, FEA A 27 FAFL oOF

F2 A 2] A F (squared multiple correlation coeffi-
Table 2. Ward’s minimum variance cluster analysis
of 21 OTUs
Ner Clus Jo- preg stS>-Q RSQ ERSQ CCC
20 OB20 OB21 2 0.00405 0.996 . .
19 OB4 OB5 2 0.00650 0.989 . .
18 OBI1 OBI2 2 0.00677 0.983 . .
17 OB7 OB8 2 0.00770 0.975 . .
16 OB1 OB3 2 0.01008 0.965 . .
15 OB2 OB10 2 0.01081 0.954 . .
14 OBI18 OB19 2 0.01186 0.942
13 CL15 OBI13 3 0.01366 0.929
12 OBl6 OB17 2 0.01514 0.913
11 CL16 OB2 3 0.01568 0.898 . .
10 CL19 OB6 3 0.01926 0.878 . .
9 CL10 CL17 5 0.02152 0.857 .
8 OBl15 CL12 3 0.03110 0.826 .
7 CL13 CL18 5 0.03749 0.788
6 CL11 CL9 8 0.05113 0.737 . .
5 OB14 CL20 3 0.05301 0.684 .
4 CL8 CL14 5 0.13153 0.553 0 5341  0.484
3 CLe CL7 13 0.16450 0.388 0.4155 —0.599
2 CL5 CL4 8 0.16638 0.222 0.2537 —0.700
1 CL3 CL2 21 0.22180 0.000 0.0000 0.000

NCL: number of cluster, FREQ: frequency, SPRSQ:
semipartial R?, RSQ: R?, ERSQ: expected value of R?,
CCC: cubic clustering criterion

cient: SMC)& A-§3tel 4 shglch.

| I}
OTU21 A4 5 Ward methodel] 93 Az ZA3
A=tz Table 294 #Zeox, ¢%F zdllzz g

Fig. 13 7+,

2N Az aA Metagonimus %, Heterophyes <,

Heterophyopsis2t Stictodora®-, Pygidiopsis <, Stel-
lantchasmus & 5 5M9 8oz odH =9y, Meta-

o
gonimus <& 2.5-= 2= Metagonimus Miyata type
L M. yokogawai B.x} M. takahashiidl vl sl7b-%
v M. takahashii®ts A2 & 3@ Foez TEEHS
ok ¢ 9lo, Heterophyes % Lol 9o A= Hete-
rophyes heterophyes?} H. nocens B.vt= H. dispard]
9 obke ded FA4E dE e

A 210TUS 264 A waof A Qx84 4
I Qlzle] == 283k Z7)(Table 3) 9 Scree =8
(Fig. 2) 346l 9a&) 7717 A3 Acz sH9HA

t}. Scree %32 Cartell(1966)o] 2 A<tz 7)¥ o
2 FA% g e Holk wa AGA7NAY FE A
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Fig. 1. The phenogram of 21 OTUs by Ward’s
minimum variance cluster analysis.

(MY : Metagonimus yokogawai, MM . Metagonimus
Miyata Type, MT : Metagonimus takahashii, HD :
Heterophyes dispar, HN . Heterophyes nocens, HH :
Heterophyes heterophyes, HC . Heterophyopsis conti-
nua, PS : Pygidiopsis summa, SF . Stellantchasmus
falcatus, SL : Stictodora lari)



Table 3. Eigenvalues of the correlation matrix

1 2 3 4 5 6
Eigenvalue 6. 329754 5.014773 4.485812 3.347948 2.218113 1. 396854
Difference 1.314982 0. 528960 1.137865 1.129834 0.821259 0.488132
Proportion 0.2435 0. 1929 0.1725 0.1288 0.0853 0.0537
Cumulative 0.2435 0.4363 0. 6089 0.7376 0.8229 0.8767
7 8 9 10 11 12
Eigenvalue 0.908722 0. 646886 0.499374 0. 372656 0.310924 0.197345
Difference 0.261836 0. 147511 0.126719 0.061732 0.113579 0. 076985
Proportion 0.0350 0. 0249 0.0192 0.0143 0.0120 0.0076
Cumulative 0.9116 0.9365 0. 9557 0.9700 0.9820 0. 9856
13 14 15 16 17 18
Eigenvalue 0.120361 0.070982 0.027822 0.017323 0.015578 0.011833
Difference 0.049378 0.043160 0.0104%9 0.001744 0.003746 0.006102
Proportion 0.0046 0.0027 0.0011 0. 0007 0. 0006 0. 0005
Cumulative 0.9942 0.9969 0. 9980 0.9987 0.9993 0.9997
19 20 21 22 23 24
Eigenvalue 0.005731 0.001209 0. 000000 0. 000000 0.000000 0. 000000
Difference 0.004522 0.001209 0. 000000 0. 000000 0. 000000 0. 000000
Proportion 0. 0002 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
Cumulative 1.0000 1. 0000 1.0000 1.0000 1. 0000 1.0000
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Fig. 2. Scree plot of Eigenvalues.
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Fig. 3. Plot of factor pattern for Factor 1 and Factor 2.



Factor 1 t

Fig. 4. Plot of Factor 1* Factor 2.
a, b, c: Metagonimus yokogawai

~

Factor 2

Symbol is value of OTU. (Note: 2 obs hidden)
d,e, f : Metagonimus Miyata Type

g, h | Metagonimus takahashii i,j 1 Heterophyes dispar

k,1 : Heterophyes nocens m . Heterophyes heterophyes

n . Heterophyopsis continua 0,p,q . Pygidiopsis summa

r,s . Stellantchasmus falcatus t,u . Stictodora lari

Table 4. Factor Pattern
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7

X 1 0.10153 0.22858 —0.82686 —0.40172 0.28218 —0.14573 0.00948 tI1/tI11
X 2 —0. 44794 0.64091  —0.12016 0.25712 0. 23986 0.115627 0. 30057 ol/tll
x 3 0. 69780 0. 60940 0. 13584 0.18930 —0.28323 —0.21659 0.17781 ow/tIw
X 4 0.14715 —0.74329 —0.51565 0.04736 0.67795 0.12317 0.0858% tI/tII
X 5 0.85851 —0.31670 —0.30491 0. 13567 0.20142 0.20058 —0.10211 tId/bl
X 6 —0. 66990 0. 18359 0. 03505 0.11831 0. 33899 0.11698 —0.07808 t1Id/bl
x 7 —0.11047 —0.11335 0. 87746 0.03615 0.45012 —0.03848  —0.18091 od/bl
X 8 0. 23828 0. 22576 0.53188 —0.00114 —0.17502 0. 31897 —0. 35269 ew/el
X 9 0.85021 —0.24917 0.00537 —0.08521 0. 07595 0.15027  —0.25540 osw/bw
x 10 0.64276  —0.25091 0.33199 —0.61458 0. 20883 0.02309 —0.13062 osl/bl
x11 0.62366 —0.14151 0.20803 —0.65819  —0.00653 0. 23460 0. 29866 ol/bl
x12 0. 49938 0. 38626 0.25671 —0.00618 —0.26710 —0.08901 0. 05643 ow/bw
x13 0.28396 —0.24759 —0.03689 0. 45908 0. 16658 0. 29950 —0. 06159 gs
X 14 0. 00203 0.22551  —0.49295 0. 44467 0.00645  —0.02235 0.17276 bw/bl
x15 0.47400 —0.07162 0.53941 —0.51138 —0.34387 0. 09904 0.36819 osw/osl
x 16 —0. 00705 0.79163 0.18428 0. 33790 0.01101 0.08472  —0.10458 vsw/vsl
x17 —0.22709 —0.22317 0. 42266 0 35845  —0.08097 0. 11660 0. 16850 0SW/VSW
X 18 0. 08011 0.82422 —0.29972 —0.28897 —0.00671 0.07458 0. 02564 osl/vsl
%19 —0. 44931 0.56482 —0.11080 —0.52916 0.35406  —0.43216 0.27341 pw/pl
x 20 0. 30942 0. 74589 0.18656  —0.21661 0. 22640 0. 10030 0. 21636 pw/osw
%21 —0.62000 —0.44170 —0.01203 —0.12573 —0.32803 0. 64518 0. 18632 pl/osl
X 22 0.39290 —0.07084 0. 28978 0. 79407 0.04268 —0.17199 0.18019 vsd/bl
x23 0.66245 —0.08889 —0.64274 0. 12282 0.09021  —0.09156 0.01308 tIw/tll
x 24 0.44142 —0.00569 —0.77244 0. 09237 0.01455 —0.15151 —0.03145 tITw/tIII
X 25 0.71132 0. 00266 0. 37692 0.46724 —0.43513 —0.50217 —0.17177 ow/ol
X 26 0. 49165 0.76112  —0.12678 0. 13808 0.62861 —0.06713 0.04882 tIw/tIlw




Table 5. Eigenvalues of the reduced correlation matrix (Total=25, Average=0.96153846)

1 2 3 4 5 6
Eigenvalue 10. 078995 5. 195717 3.742080 2.525666 1.941860 0.959743
Difference 4.883277 1. 453638 1.216413 0. 583806 0.982117 0. 403805
Proportion 0.4032 0.2078 0.1497 0.1010 0.0777 0.0384
Cumulative 0. 4032 0.6110 0. 7607 0.8617 0. 9394 0.9778
7 8 9 10 11 12

Eigenvalue 0. 555938 0. 000000 0. 000000 0. 000000 0. 000000 0. 000000
Difference 0. 555938 0. 600000 0. 000000 0. 000000 0. 000000 0. 000000
Proportion 0.0222 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
Cumulative 1. 0000 1. 0000 1.0000 1. 0000 1. 0000 1. 0000

13 14 15 16 17 18
Eigenvalue 0. 000000 0. 000000 0. 000000 0. 000000 0. 000000 0. 000000
Difference 0. 000000 0. 000000 0. 000000 0. 000000 0. 000000 0. 000000
Proportion 0. 0000 0.0000 0. 0000 0. 0000 0.0000 0. 0000
Cumulative 1. 0000 1. 0000 1. 0000 1. 0000 1.0000 1. 0000

19 20 21 22 23 24
Eigenvalue 0. 000000 0. 000000 0.000000 0. 000000 0. 000000 0. 000000
Difference 0. 000000 0. 000000 0.000000 0. 000000 0. 000000 0. 000000
Proportion 0. 0000 0. 0000 0. 0000 0.0000 0. 0000 0. 0000
Cumulative 1.0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000

25 26
Eigenvalue 0. 000000 0. 000000
Difference 0. 000000
Proportion 0. 0000 0. 0000
Cumulative 1. 0000 1. 0000

f
Factor 1
e d h
g
c
b a
Factor 3

Fig. 5. Plot of Factor 1* Factor 3. Symbol is value of OTU.

a, b, ¢ . Metagonimus yokogawai

d, e, f : Metagonimus Miyata Type

g, h | Metagonimus takahashii

A9 AA AFE P ol ok 4t#] 2. (Table 4), Factor 1S FHut=t Bfwte 4
Fig. 3& Factor 13 Factor 2& o2 3o 267 o] g % BFule]l 9%, Factor 2= 39 £,

o P& wagel oFA FEH YestE e Factor 3-& %9 #Ael9k Wo| wl&, Factor 45 T7

A, 4 A WEFEL F F& FALE o o o] Ad A =z7] Feoz vebwich

g wrlez HA BAlse Q7] W Fol 4 dAEo) AR @ 49 ARE JWEstz gl Factor 13}

BE8eA oy dad 4L B3} ESAE F590 Factor 2& Fo2 3lo 2149 OTUA od 4de

= o ole - Aefol 2 F7kel i o] destE: A Rl Fig 49 e

B, o] Ay el A

2183 Ward methode]
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Table 6. Factor pattern
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7
X 1 0. 66877 0. 54552 0.18728 —0.17789 0.20036  —0.35398 0. 15159 bw/bl
x 2 —0. 67175 0.68399 —0.01856 0. 03085 0.21827 0. 14133 0.10952 osw/osl
X 3 —0. 53258 0.53735 0.35794 —0.31209 —0.34328 —0.11122 0. 06609 vsw/vsl
X 4 0.27463  —0.47358 —0.07314 0.69713 0. 36089 0.26194 0. 10051 0SW/VSW
X 5 0.35435 —0.63689 0.53738 0.32388  —0.23150 —0.03930 0.14123 osl/vsl
X 6 0. 54506 0.748%5  —0.25632 0.14970 —0.11123 0.19798 0.04806 pw/pl
X 7 0. 53786 0.55547  —0.16375 —0.20543 0. 35907 0. 449338 0.04762 pw/osw
X 8 —0. 76753 0. 00706 0.10617 —0.41744 0. 44437 0.15936  —0.04756 pl/osl
X 9 0. 40823 0. 13620 0.66183  —0.04778 0. 60420 0.09661  —0.01042 vsd/bl
x 10 0.65822 —0.00497 —0.67507 0.06247 0.03118  —0.256277 0.20327 tIw/tIl
X 11 0.31907 —0.256712 —0.36659 —0.76464 —0.30238 0.03363 0. 14303 t1Iw /111
x12 —0. 83863 0.33166 —0.12224 0.30588 —0.24164 —0.07064 0.12170 ow/ol
x13 0.68611 0.36803 0.41059 0.43530 —0.03452 0.06160 0. 17535 tIw/tllw
x14 0. 23965 0.01153 0.74851  —0.41898  —0.33647 0.22043 0. 09521 t11/tII1
x 15 0.79657 0.22305 —0.23354 0.00997 0.32255 —0.37817 —0.10643 ol/tll
% 16 —0. 64852 0.63577 0.02012 0. 31660 0.15262 —0.15810 -0.13633 ow/tlw
x 17 0. 95762 0.07908  —0.22453 —0.04226 —0. 14669 0. 02046 0. 05074 tI-t1I
x 18 0.33479 0.64209 0.03137 0.37187  —0.40275 0.12507 —0.39814 tId/bl
x19 0.84134 0.17014  —0. 44501 0.00472  —0.21216 0.10374  —0.02055 tIId/bl
X 20 0.86013  —0.07602 0.36049 —0.11444  —0.27247 0.08100 —0.17478 od/bl
x21 —0.34170 —0.71237 —0.46572 —0.20865 0.15827 0.05550  —0.29532 ew/el
X 22 —0,47017 —0.74316 0.32647 0.31924 —0.04344 —0.03661 0.12220 osw/bw
x 23 0.81319  —0.46670 0.27501 0.13307 —0.05900 —0.03536 —0.15114 osl/bl
X 24 0. 48207 0.11803 0.73817  —0.25027 0.21759  —0.28308 —0.12575 ol/bl
x 25 —0. 86966 0. 33230 0. 15056 0.165614 —0.27439 —0.08727 —0.02059 ow/bw
% 26 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000 gs
Table 7. Eigenvalues of the reduced correlation matrix (Total=25, Average=0.296153846)

1 2 3 4 5 6 7
Eigenvalue 10. 705883 6.932193 4. 409122 2.952803 0. 000000 0. 000000 0. 000000
Difference 3.773630 2.523071 1.456319 2.952803 0. 000000 0. 000000 0. 0600000
Proportion 0.4282 0.2773 0.1764 0.1181 0. 0000 0. 0000 0. 0000
Cumulative 0,4282 0.7055 0.8819 1.0000 1. 0000 1.0000 1. 0000

8 9 10 11 12 13 14
Eigenvalue 0. 000000 0. 000000 0. 000000 0. 000000 0. 000000 0. 000000 0. 000000
Difference 0. 000000 0. 000000 0. 000000 0. 000000 0. 000000 0. 000000 0. 000000
Proportion 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
Cumulative 1. 0000 1. 0000 1. 0000 1.0000 1.0000 1. 0000 1. 0000

15 16 17 18 19 20 21
Eigenvalue 0. 000000 0. 000000 0. 000000 0. 000000 0. 000000 0. 000000 0. 000000
Difference 0. 000000 0. 000000 0. 600000 0. 000000 0. 000000 0. 000000 0. 000000
Proportion 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
Cumulative 1. 0000 1.0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000
22 23 24 25 26

Eigenvalue 0. 000000 0. 000000 0. 000000 0. 000000 0. 000000
Difference 0. 000000 0. 000000 0. 000000 0. 600000
Proportion 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
Cumulative 1.0000 1. 0000 1.0000 1. 0000 1. 0000




Table 8. Factor pattern

Factor 1 Factor 2 Factor 3 Factor 4
x 1 0. 15445 —0. 06581 —0. 76726 —0.61897 bw/bl
X 2 0.98367 0.07795 0. 10519 —{. 12350 osw/osl
X 3 —0. 05663 —0.71395 0.67868 —0. 16265 vsw/vsl
X 4 —0.09920 0.98591 0.12222 0.05652 0sW/Vsw
X 5 —0. 89499 0. 35823 0.24639 0.09979 osl/vsl
X 6 —{0. 27145 0.91686 0. 16809 —0.23963 pw/pl
x 7 0.72533 —0.22234 0.62219 —(.19324 pw/osw
X 8 0.93204 —0. 34961 0.06327 —0.07118 pl/osl
X 9 0.01403 0. 06832 —0. 60461 0. 79346 vs/bdl
x 10 —0. 36804 —0. 40029 —0.80238 0. 24596 tIw/tll
x11 0.53735 0. 80957 0.00363 0.23630 tIIw/tII]
xX12 0.77201 —0. 40629 0.21124 0. 44080 ow/ol
x13 —0. 54882 —0.62848 —0.50144 0. 22883 tIw/tlw
x14 0. 19790 0.68019 —{. 18746 0. 68046 tI1/tII1
X 15 0.42455 0. 85645 —0.11154 —0.27168 ol/tIl
X 16 0.82870 0.51535 0.21289 —0.04844 ow/tlw
xX17 —(. 64851 0.19394 —0.50440 —0. 53609 tI-t1T
X 18 —0.38724 0. 56292 0. 60087 0. 25039 tId/bl
x19 —0.72815 0.56708 0.09101 0. 37407 tIId/bl
x20 —0.87830 0.43332 —0.05777 —0.19363 od/bl
x21 —0. 59646 —0. 46481 0.59791 0. 26588 ew/el
x22 —{. 72649 —0.45324 0. 47908 0. 19306 osw/bw
%23 —0.96352 —0.16853 —0. 10966 0.17667 osl/bl
x24 0.86367 0. 07068 —(.47223 0.16148 ol/bl
x 25 0. 87986 —0.17071 —0.07907 0.43642 ow/bw
X 26 0. 00000 0. 00000 0. 00000 0. 00000 gs
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—Abstract=
A numerical taxonomic study on heterophyid trematodes

Ki-Hong Kim, Young-Mo Yoon, Joon-Sang Lee and Han-Jong Rim
Department of Parasitology and Institute for Tropical Endemic Diseases,
College of Medicine, Korea University, Seoul 136-701, Korea

A numerical taxonomy was studied on a group of heterophyid trematodes and analysis was
made on the following species: Metagonimus yokogawai (3 OTU, Operational Taxonomic Unit),
Metagonimus Miyata Type (3 OTU), Metagonimus takahashii (2 OTU), Heterophyes dispar (2
OTU), Heterophyes heterophyes (1 OTU), Heterophyes nocens (2 OTU), Heterophyopsis continua
(1 OTU), Pygidiopsis summa (3 OTU), Stellantchasmus felcatus (2 OTU) and Stictodora lari
(2 OTU). Twenty-six morphological characters were measured and their values were expressed
as relative ratios. Similarity and correlation matrix among each individuals were calculated.
Clustering analysis by Ward’s method and factor analysis were performed using the SAS (Statis-
tical Analysis System) package.

As a results, the groups belonging to the genus of Metagonimus were divided into three phenons
(Metagonimus yokogawai, Metegonimus Miyata Type, M. takahashii), and Metagonimus Miyata
Type was classified as the level of subspecies of M. takahashii. The groups belonging to the
genus Heterophyes were clearly divided into three phenons (Heterophyes dispar, H. heterophyes,
H. nocens), and H. nccens was classified as not a subspecies level of H. heterophyes but a distinct
species. Other species were classified as distinct phenons. From these results, the applicction of
numerical taxonomy on trematode classification is considered to be a great aid to cetermine the
limit of taxa. (Korean J. Parasit., 29(1):55-65, March 1991



