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Taxonomic status of the Apodemus agrarius chejuensis
population of Cheju Island, Korea, From the standpoint of
external and cranial characters

Hong-Shik Oh
Department of Science Education, Cheju National University, Cheju 690-756, Korea

Abstract

In order to re-examine status of the Korean striped field mice, Apodemus agrarius chejuensis
from the Cheju Island, external values and skull characters were compared with A. a. coreae
from the Korean Peninsula, A. specious, A. argenteus, and A. semotus. Skull characters of A. a.
chejuensis(Cheju population) and A. a. coreae(mainland population) were fitted onto two different
clines. The regression lines of the body weight of A. a. chejuensis and A. a. coreae were virtually
parallel and there were significant differences between sections. Significant differences were fu-
rthermore detected between A. a. chejuensis and A. a. coreae in 8 parts(condylobasal length, na-
sal length, frontal length, interorbital breadth, auditory bulla length, breath of occipital foramen,
height of mandible and length of the lower molar series). Moreover, distances between the pos-
terior end of incisive foramina and anterior end of the first upper molar in the Cheju Island
and mainland populations were different. These data support the specific division of “Apodemus
chejuensis” occurring in the Cheju Island from A. agrarius in the mainland, as proposed by Oh

and Mori(1998).
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Introduction

Research into specific characters(growth
and variation patterns) of the external values
and skull as well as age assessment have
been conducted for various species of the
genus Apodemus including A. agrarius(Haitli-
nger, 1962; Adamczewska- Andrzejewska, 19
71, 1973; Sikorski, 1982) and A. sylvaticus
(Delany and Davis, 1961; Haitlinger, 1969;
Delany, 1970; Gurnell and Knee, 1984) in
Europe as well as A a coreae(Koh, 1983,
1986, 1991) in Korea, A. speciosus(Imaizumi,
1962; Miyao et al, 1968; Yoshida, 1983) and
A. argenteus(Miyao and Mori, 1968; Yoshida,
1984) in Japan, A. semotus(Lin et al, 1992)
in Taiwan. However, all of these researches
were conducted based on field collected sa-
mples with unknown age. Comparing with
these Apodemus spp., data for A. agrarius
were constructed, especially for A. agrarius
chejuensis. Thus, it seems to be important to
show detailed morphological data of A. agra-
rius in order to clarify the taxonomic prob-
lem of A. agrarius chejuensis population.

The purpose of this study is to give some
evidences to clarify the classification of the
Cheju Island population of the striped field

mouse, by showing intra-specific and inter-

specific variations in body and cranial chara-
cters. Originally, the population of A. agra-
rius in the Cheju Island had been classified
to a subspecies because of their large body
size compared to other A. agrarius. In this
study, we focus on the proportional differen-
ces in morphology between A. agrarius che-
Juensis and A. agrarius coreae. We also com-
pared these data with those of three other
Asian species, A. speciosus and A. argenteus
in Japan and A. semotus in Taiwan to demo-
nstrate the inter-specific variation of Asian
Apodemus spp. and to evaluate the differen-
ces between A. agrarius chejuensis and A

agrarius coreae.

Materials and Methods

To show inter-specific morphological va-
riations Asian Apodemus, 40 samples consis-
ted of 20 males and 20 females were collec-
ted in the field for each of A agrarius che-
Juensts was captured at Mt. Halla of Cheju
Island in Korea, from March to August, 19
94. A. agrarius coreae was captured at Mt.
Whangreung in Pusan in Korea from August
to September, 1994. A. speciosus and A. arge-
nteus were captured at Mt. Abura at Fu-

kuoka in Japan in November and December,
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1994, respectively. A. semotus was captured
at the Alisan Alpine Forest Park in Taiwan
in April, 1986. These samples of A. semotus
were measured their body size and conser-
ved in 70% alcohol. Adult were determined
by the degree of wear of the upper 1lst, 2nd
and 3rd molars based on Hikida and Mura-
kami(1980). To show external morphological
characteristics, five variables were measured
for each specimen: weight, head and body
length, tail length(from the anus to the end
of the tail), hind foot length(without claws)
and ear length. After external morphometry,
we prepared cranial specimens and measu-
red 19 parts of skull with digital Vernier ca-
lipers to the nearest 0.0lmm. The 19 parts,
greatest length(GL), basilar length(BL), pala-
tilar length(PL), nasal length(NL), frontal le-
ngth(FL), parietal length(PrD), interparietal
length(IL), length of incisive foramen(LIF),
auditory bulla length(ABL), zygomatic brea-
dth(ZB), interorbital breadth(IB), breadth of
rostrum(BR), breadth of occipital foramen
(BOF), length of upper molar series(LUM),
length of upper diastema(LUD), length of
mandible(LM), height of mandible(HM) and
length of lower molar series(LLM). In addi-
tion, sexual dimorphism in size is also consi-

dered as a specific characteristics. Results

are expressed as mean+ 1SD. The differen-
ces of averages in body and cranial measu-
rements were tested by ANOVA. To show
the proportional difference, partial lengths of
body were regressed on total length(head
and body length) and those of skull were
regressed on the greatest length of the skull.
I estimated the slopes and Y-intercepts of
regression lines for each species/subspecies.
The slopes of these lines were compared by
t-test between all dyad combinations of exa-
mined five species/subspecies. When there
was no significant differences, we tested the
Y-intercepts(Zar, 1984). Differences between
each part of the body and skull size of males
and females were compared by unpaired t-

tests.

Results

1. Body size comparison between species

and subspecies

Using head and body length as an index
of body size, we found that there are clearly
defined differences in the head and body le-
ngth between species and subspecies
(ANOVA, F=1029, d. f=4, 195, p<0.0001).
A. speciosus(111.94+ 8.21mm) was the largest,

followed by A. a. chejuensis(103.07+ 7.38mm),
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A. semotus(101.59+ 3.99mm), A. a. coreae(88.
47+ 12.00mm) while A. argenteus(80.45+ 4.83
mm) was the smallest, in that order. In post-
hoc tests, there were significant differences
between all with the exception of A. a. che-
juensis and A. semotus(p+0.40); the head
and body length of A. a. chejuensis was grea-

ter than that of A. a. coreae.

Table 1. Statistical differences(¢
measurements and the greatest |
five species and two subspecies
(R) and the Y -intercepts(I) are

for dyad with equal regression coefficients.

In a comparison of body weight, tail le-
ngth, hind foot length and ear length to
head and body length between species and

subspecies, differences

significant were
found in the linear regression coefficients
and between sections(Table 1). The species
and subspecies each regressed on different

lines(Fig. 1).

“test, Zar, 1984) among regression lines of three body
ength of the skull against the head and body length in
of Apodemus. Differences of the regression coefficients
shown for dyad with p<0.05. Y-

intercepts were tested

Dyad Body weight Tail length Hind foot Ear length  Cireatest length

R (mm) length (mm) (mm) of skull (mm)
A a chejuensis A a arene 1 I I 1 I
A a chejuersis A spedosus R I I [ ns
A a dwjuensis A argenteus 1 I I I R
A a dhejuensis A semotus I I I 1 R
A a corene A spedosus R R I R R
A a arese A argenteus I I I 1 I
A a orese A semotus 1 1 I I R
A spediosus A argenteus R I I I R
A spediasus A semotus I I ns [ R
A argenteus A semotus R ns I ns R

The regression lines of the body weight of
A. a. chejuensis and A. a. coreae were virtua-
lly parallel and there were significant diffe-
rences between sections. In addition, the de-
gree of variance in body weight was greatest
in A. speciosus(SD="7.84) and least in A ar-
genteus(SD=1.93).

Significant  differences

were detected in the length of three parts, tail
length, hind foot length and ear length, bet-
ween virtually all of the species and subspe-
cies and there were differences between sec-
tions in essentially all cases, in contrast to dif-
ferences in regression coefficients between A.

@ coreae and A. speciosus (Fig. 1b, ¢ and d).
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Fig. 1. The relationships of the difference between a) body weight; b) tail length; ¢) hind foot
length; d) ear length against head and body length of the external morphological traits
in Apodemus.
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In regard to body size, the A. semotus in-
dicated the greatest sexual dimorphism with
males significantly larger than females in all
measurement values while A. speciosus indi-
cated low sexual dimorphism(Table 2). In
regard to body weight, most of the speci-
mens were characterized by male-dominant
sexual dimorphism; however, A. argenteus
alone indicated female-dominant sexual di-
morphism. In terms of head and body le-

ngth, all of the mice with the exception of

A. argenteus indicated male-dominant sexual
dimorphism. In tail length, A. a. chejuensis
and A. semotus indicated male dominant se-
xual dimorphism, although A. a. coreae did
not show a significant difference. A. semotus
indicated male-dominant sexual dimorphism
in hind foot length while A. semotus hand
male-dominant sexual dimorphism and A
argenteus had female-dominant sexual dimo-

rphism in ear length.

Table 2. Sexual dimorphism in five measurements of body size in four species and two

subspecies of Apodemus. Larger sexes are

'p<0.05, “'p<0.01, "p<0.001).

shown with the significant levels(z-test,

Body weight(g) Head and body length(mm)
male female larger sex male female larger sex
A a chejuensis ¥ + 363 3142 £ 319 mak™ 10653 + 791 10061 + 604 male’
A a corege 28 t 466 1815 + 212 male™ BH + 1245 B0 * BRT male”
A spedosus 4658 £791 0% * 697 male 11514 £ 6% 10874 * 828 nuale’
A agenteus 1664 t 1.33 1838 * 207 fermale” 0W + 408 8187 £ 519
A wemotus 2®, t 281 B11 32  male’™ 1834 * 460 P4+ 2% male”
Tail length(mm) Hind foot length(mm)
male fernale larger sex male fermale larger sex
A a dejuensis 8785 + 385 8349 t 556 make” 2260 * 068 2237 * 14
A a corege 6785 * 944 6412 £ 572 2101 £ 109 2051 + 072
A spedosus 9895 * 732 9534 * 8HM 2458 * 126 2455 + 1.22
A argenteus 9053 £ 489 9223 * 554 1922 + 041 1991 * 153
A wemotus 11064 £ 436 10661 = 374 male” 2432 * 075 2348 + 068 male’”
Ear length(mm)
male fermale larger sex
A a dejuensis 1578 £ 076 1574 * 0.89
A a coreqe 1372 £ 078 1341 = 053
A spedosus 1675 * 096 1638 £ 1.15
A argenteus 1385 £ 085 1466 * 051 female”
A wemotus 1560 * 061 1522 £ 031 male’
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2. Relative growth in the cranial measure- the skull and the correlation coefficient was
ments of A. a. chejuensis 0.98, the inflection point was 0.8 days old,
The logistic method applies well to growth the asymptotic value was 29.23mm and the

of the overall length of the overall length of growth rate coefficient was 0.069 (Fig. 2).
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Fig. 2. Growth curves of the greatest length of length of the skull (a) and breadth of the
rostrum (b) in Apodemus agrarius chejuensis.
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In regard to the growth of other measured tive growth analyses of each part against the
parts of the skull, we carried out absolute overall length of the skull(Fig. 3). The a va-
growth analyses by logistic method and rela lue of the basilar length indicated equal gro-
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Fig. 3. Relative growth of the 14 skull measurements against the greatest length of the
skull in Apodemus arrarius chejuensis.
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wth against the greatest length of the skull,
the frontal length, length of the incisive fo-
ramen, zygomatic breadth and length of the
mandible indicated somewhat inferior growth
and the breadth of the occipital foramen in-
dicated inferior growth. In addition, the con-
dylobasal length, length of the incisive fora-
men and auditory bulla length indicated
equal growth and the nasal length and hei-
ght of mandible indicated superior growth(p
<0.01). The values for the interparietal le-
ngth, parietal length, breadth of rostrum and
interorbital breadth, in which the a value
varies, against cranial length were between
1.18 and 1.34, that is, the greatest cranial le-
ngth was 15.14mm~21.88mm, and, in regard
to age, there were intersecting points bet-

ween 4 days old and 12 days old and they

were all parts with small correlation coeffi-
cients by the logistic method(p=0.80~0.94;
others were 0.96~0.98).
breadth showed
growth ceased in the interorbital breadth

The zygomatic
linear growth; however,

and breadth of rostrum while the greatest
length of the cranium continued to grow
and, in addition, the growth of the frontal
bone, which comprises the braincase, was li-
near; however, there was a tendency for
growth to stop short in the parietal bone and
interparietal bone, that is, we observed gro-
wth of the distal portion due to growth of
the latter half.

3. Interspecific comparison of cranial
size

In order to carry out interspecific compa-
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Fig. 4. The relationship between the greatest length of the skull and the head and body

length in Aodemus.



23

risons of cranial size in relation to body size,
we determined the regression of the grea-
test length against head and body length. A.
a. chejuensis and A. speciosus are distributed
in virtually the same position, forming a
group with relatively large skull(Fig. 4), and
there was no significant difference in their
lineal regression(Table 2). There were no si-

gnificant differences in the linear regression

Table 3. Sexual dimorphism (¢ -test) in

between other species and subspecies with
the regression coefficient greatest in the
case of A. semotus(0.29), while that of A. ag-
rarius coreae was less than A. a. chejuensis
and A. argenteus was the smallest. More
pronounced sexual dimorphism was further-
more observed in the greatest cranial length
in the male specimens than in female speci-

mens of A. a. coreae and A. semotus(Table 3)

19 measurements of skull in two subspecies of

Apodemus agrarius and other three Apodemus species. Values indicate the remainders
which subtracted female average values form male ones.

Measurements A a dejuersis A a orese A speciosus A argenteus A semotus
GLS: greatest length of skull 0.74ns 131" 028ns -0.02ns 1%
(L condylobasal length 0% 097" 034ns 0.19ns 166"
BL' basilar length 058ns L™ 07ns 0.180s 148
PL palatilar length 027ns 0™ 0.15ns “0Bns 5"
NL' nasal length 042 048™ 0.0ns 0.260s 1.3
FL frontal length 000ns 056" 021ns 0.12ns 0.12ns
Prl. pariental length 0.10ns -0.06ns 0{bns (06ns 03Ins
I interpariental length 0.14ns 0.15ns 0.14ns 0.Mns 0lns
LIF: length of incisive foramen 023ns 0.09ns 0.13ns -0.04ns 041"
ABL auditory bulla length 008ns 002ns 007ns 0Mns 03y
/B zygomatic breadth 02ins (i -0ns -0 063
B interorbital breadth 008ns 0.(ns 0.060s 005ns 021
BR breadth of rostrum 0.06ns 0.05as 0.0Bns 0.Wns 0x
BOF: breadth of occipital foramen -0.06as -019° 0.30ns 0 2ns -0dns
LUM: length of upper molar series -0.065ns 0.06ns 0llns 004ns 0
LULX length of upper diasterma 0.2ns 044" 0.34ns -}02ns 068"
LM: length of mandible 0.30s 081™ 0.15ns 0.12ns 09"
HM: height of mandible 021ns 068™ -006ns -00Ins 051°
LLM: length of lower molar series 0llns -0.08ns 008ns o’ 02X

'p<0.05, 'p<0.01, *"p<0.001, ns: statistically non-significant(p>0.05)



Table 4. Measurements (mm, mean*SD) of the skull in two subspecies of Apodemus
agrarius and three other Apodemus species.

Measurements A a dejuesis A a ooreae A speciosus A argenteus A semotus

GLS greatest length of skull & * 107 50 * 1> X 1 1M 232 % 061 PR £ 1%

CL' condylobasal length XH * 116 B2 12 73+ 1R 2171 £ 057 2452 £ 1R
Ratio to GLS R4AT% B.12% R% WBHX% R2U%

BL basilar length 23+ 1m 1939 * 116 B3 10 1773 * 0R0 D07 £ 190
Ratio to GLS 1A% T7.43% TBI% 63 T.48%

PL palatilar length 1252 £ 058 109 £ 053 1315 £ 072 94 * 032 1127 + 118
Ratio to GLS 4343% 4360% MH% 4£223% 42400

NL' nasal kength 107 = 062 93 t 047 1142 £ o 797 + 051 1046 t 153
Ratio to GLS BI% 37.33% B6% 34.32% 30.4%

FL. frontal length 893 + 051 833 = 060 919 + 046 7% 05 TR + 067
Ratio to GLS B% BX% 31.10% 3342% 01%

Prl. parietal length 506 £ 031 46 = 09 540 033 500 + 031 48 * O
Ratio to GLS 1756% 1856% 1826% 2156% 18.14%

IL interpanietal length U 0B 318 £ 04 3 0T 3% 05 BRI (R ¢]
Ratio to GLS 11.600% 1268% 1252% 14.06% 12.66%

LIF: length of incisive foramen 531 £ 038 464 + 0.3 561 £ 035 43 * 021 502 1 050
Ratio to GLS 1844% 18:% 1899% 1887% 188

ABL auditory bulla length 53 04 497 = 024 583 * 09 470 + 044 478 + 044
Ratio to GLS 1871% 19.86% 19.73% A.26% 1799

7B zygomatic breadth 1331 * 04 1208 050 1462 + 066 1157 + 031 1257 + 091
Ratio to GLS 46.18% 823% 20950% A984% 47.28%

IB: interorbital breadth 42 * 021 446 + 021 4B + 02X 419 £ 03 468) + 0.9
Ratio to GLS 1707% 1780 1685% 1803% 17290

BR breadth of rostrum 448 £ 06 417 = 02 454 + 033 57 £ 015 417 * 0P
Ratio to GLS 155% 1667% 15.3% 15.38% 1570%

BOF: breadth of occipital foramen 48 1 02 448 = 08 5271 * 04 497 + 02 466 + 028
Ratio to GLS 16.71% 178% 1784% 21.3%% 1753%

LUM: length of upper molar senes 417 * 018 39 * 015 441 + 02 360 t 015 3% * 0.8
Ratio to GLSs 14.46% 15% 149 1588 1491%

LUD: length of upper diasterma 815 * 041 68 * 049 804 = 061 614 * 033 689 077
Ratio to GLS 229 VAN 2721% B47% %593

LM: length of mandible 1447 £ 064 1264 * 072 158 t 086 1212 £ 0.4 1390 + 121
Ratio to GLS 0.2% DA% M11% R.19% 2%

HM: height of mandible 768 * 0.6 643 = 046 769 + 0R0 622 £ 02 693 t+ 066
Ratio to GLS 6% 510 H02% 26.72% 26.06%

LLM: length of lower molar senes 419 * 0 33 =017 450 * 03 36 * 014 44 1 0B
Ratio to GLS(%) 1494% 15714 15.23% 156%% 15.XP%




and, in addtion, when comparing the exter-
nal appearance of the skull, the skull of A.
a. chejuensis was characterized by a larger
size, long and narrow rostrum and, especia-
lly, the long length of the upper diastema.
The skull of A. agrarius coreae was smaller
than that of A. a. chejuensis. The skull of A.
spectosus is also large similar to that of A. a.
chejuensts and the rostrum is long and we-
dge-shaped constricted at the center and the
back of the skull was narrow with a clearly-
defined lateral processus.

A. argenteus was small with a long rost-
rum and with a braincase that was flatter
than in the other specimens and no lateral
processus. A. semofous in intermediate in
form and nasal length was longer in relation
to the greatest length of the skull than in
the other species. In addition, comparing the
ratios of the various parts of the skull in re-
lations to the greatest length of the skull in
A. a. chejuensis and A. a. corea, the nasal le-
ngth, length of the upper diastema and hei-
ght of the mandible were larger in A. a. che-
Jjuensis, though the other parts were larger
in A a coreae.(Table 4).

A. a coreae and A. semotus are a group
that indicates sexual dimorphism in cranial

size while clearly marked sexual dimorphism

was not observed in A. a. chejuensis, A. spe-
ciosus or A. argenteus. In particular, though
it seemed at a glance that the skull of the
male was larger than the female in A. spe-
ciosus, the range of cranial size overlaps in
the males and females and no significant di-
fferences were detected in the overall mea-
surement values.

We carried out a comparison between
species and subspecies using linear regres-
sion of the various parts of the skull against
the greatest cranial length. Overall, A. spe-
ciosus had many characters demonstrating a
significant difference compared to other spe-
cies and subspecies with differences in 14
parts of A. a. chejuensis, 14 parts of A. a. co-
reae, 14 parts of A. argenteus and 16 parts of
A. semotus(Table 5), while, in contrast, A. a.
chejueniss, showed few characters indicating
significant differences compared to other
species and subspecies with the exception of
A. speciosus and, among the species of the
genus Apodemus that we examined, indicated
average characters. Significant differences
were observed between A. a. chejuensis and
A. argenteus in 6 parts, the condylobasal le-
ngth, nasal length, parietal length, breadth of
rostrum, length of the upper molar series

and length of the lower molar series, and
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between A. a. chejuensis and A. semotus in 7
parts, nasal length, frontal length, auditory
bulla length, breadth of rostrum, length of
upper diastema, length of mandible and le-
ngth of lower molar series. Significant diffe-

rences were furthermore detected between

Table 5. Statistical differences(¢-test) among regression
Apodemus agrarius and other three Apodemus species for
against the greatest length of the skulGLS).
SP=A. speciosus, AR=A. argenteus, SE=A. semotus.
coefficients(R) and the Y-intercepts( 1) are shown for dyad with p<0.05, Y

A. a. chejuensis and A. a. corege in 8 parts
(condylobasal length, nasal length, frontal le-
ngth, interorbital breadth, auditory bulla le-
ngth, breath of occipital foramen, height of
mandible and length of the lower molar se-

ries).

lines of two subspecies of
each of 18 skull characters
CH=A. a chejuensis, CO=A. a coreae,
Differences of the regression
-intercepts

were tested for dyad with equal regression coefficients. Cite Table 3 for the

abbreviations of skull characters.

MCLBLH,NLPLHLH,UFABLVHIBBRK)FLUMLUDU\AHMU.M

CH: CO R R 1

CH @ Sp R R I 1 I
CH : AR R I I

CH : SE I I

o : sp I I I 14 I R
CO : AR I 1 [

GO : SE I R R 1 1
SP @ AR 1 1 1 I I
SP o SE 1 I 1 R 1 | 1
AR : SE R I 1 I 1

R I I [ [
I I I I I I I 1

4. Form of the upper and lower molars in
the genus Apodemus
The upper and lower molars of the genus
Apodemus are generally obtuse type with a
number of cusps with 3 processus on which
a number of cusps are concentrated are ar-
rayed on each molar. The anterocone of the

upper 2nd and 3rd molars is small and the

anterolingual conule, consisting of 3 constri-
ctions, is continuous, forming the shape of a
mountain, and the basic form was the same
as the upper 1st molar. In addition, the dis-
tance between a line connecting the left and
right rear extremities of the incisive fora-
men and a line connecting the left and right

front extremities of the upper 1st molar dif-



fers between A. a. chejuensts and A. a. coreae,
being obviously longer in the former(A. ar-
genteus 0.88+0.18; A. a. chejuensis 111+ 0.
21; A a coreae 021+ 0.11; A. semotus 0.79+
0.12; A. speciosus 1.16+ 0.19). There was sig-
nificance in this distance in all of the species
(F=189.4, df=195 p<0.001). The ratio of
the distance between a line connecting the
left and right rear extremities of the incisive
foramen and a line connecting the left and
right front extremities of the upper 1st mo-
lar against the greatest cranial length was
significantly smaller in A. a. coreae and A. se-
motus than in the other species(post hoc-
test, p€0.001) and, in particular, it was cons-
picuously small in A. a. coreae. There were
no significant differences between A. argen-

teus, A. a. chejuensis and A. speciosus.

Discussion

The degree of sexual dimorphism in the
genus Apodemus differs between the subspe-
cies and species different results were obtai-
ned for A. agrarius, a Eurasian species which
is reported to have little morphological va-
riation(Haitlinger, 1962) and A. a. coreae, na-
tive to the Korean mainland, reported to

have no sexual dimorphism(Koh, 1983). In

other words, the significant differences that
were observed between A. a. chejuensis and
A. a. coreae in head and body length, body
weight, tail length, hind foot length and ear
length as well as the fact that each showed
regression on different lines are good indi-
cations of the differences between the two
subspecies. In addition, it can also be said
that, while tail length is a sexual dimorphic
character of A. a. chejuensis, the fact that the
A. a. coreae did not indicate a significant dif-
ference in sexual dimorphism and the fact
that the A. a. coreae has a lower tail ratio
than A. a chejuensis reflect differences in
the living environments of these two subs-
pecies and are interesting characters. A a
chejuensis which inhabits Cheju Island, is la-
rge both in body and cranial size compared
to the subspecies A. a. coreae and coincides
well with corresponds well with the Island
rule. A. a. coreae also differed in size, though
basically it was expected to be much the
same as A. a. chejuensis. As inferred from
research (Yoon et al., submitted for publica-
tion) relating to biogeography, group genetic
structure and speciation relating to A. agra-
rius native to Korea, A. agrarius in Korea is
thought to originate in A. a. chejuensis. The

two subspecies are therefore thought to have
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been subjected to th influence of different
environmental and natural enemy factors as
well as genetic relationships, causing each to
evolve in different directions. In addition,
dimorphism is clear in the case of the fo-
rest-dwelling A. semotus in terms of body
size, while little was found in the case of A.
argenteus, which is thought to reflect the dif-
ferent way of life of the various species, re-
sulting in differences in morphological exp-
ression.

Comparing the results of the Formosan
wood mouse, A. semotus(Lin and Shiraishi,
1992), which has close affinity to the relative
growth of the skull in A a. chejuensis, there
were general similarities in the growth rate
coefficient and the initial growth index of
each part; however, the growth rate coeffi-
cient of the breadth of the rostrum and in-
terorbital breadth was greater in the former,
while that of zygomatics breadth and brea-
dth of occipital foramen was smaller. In ad-
dition, it has been reported in research in-
volving A. spectosus(Hiraiwa et al, 1958), A.
agrarius(Tanaka, 1942) and A semotus(Lin
and Shiraishi, 1992) that the growth of the
interorbital breadth and interparietal length
is slower than that of the other parts; howe-

ver, the growth rate coefficient of the brea-

dth of rostrum and interorbital breadth is
large in the case of A. a. chejuensis and the
fact that, even when an adult, they continue
to grow for a longer time than in other Apo-
demus species is thought to be a characters
of this species.

Interspecific differences in rodent crania
are observed in those parts directly related
to the molars and masticatory muscle, which
take a form that enables adaption to the
unique feeding habits of the animal species.
The species of genus Apodemus have various
feeding habits, such as A. flavicollis and A.
sylvaticus of Europe(Hansson, 1971), A. spe-
ctosus, A. a. chejuensis, A. a. coreae and A. se-
motus, which feed on seeds and insects, and
A. argenteus, which is insectivorous. Based
on the results of a comparison of the parts
of the skull between species, significant dif-
ferences were found in the relationship that
greater between the two subspecies, signifi-
cant differences were found in the relation-
ship that are greater between the two subs-
pecies A. a. chejuensis and A. a. coreae than
A. argenteus and A. semotus. Furthermore, it
is thought that the distance between a line
connecting the left and right rear extremi-
ties of the incisive foramen and a line con-

necting the left and right front extremities
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of the upper first molars, which is different
between A. a. coreae and A. a. chejuensts, ori-
ginates in the fact that the upper diastema
is longer in A. a. chejuensis than in other
species. Thus, in the taxonomic relationship
between A. a. coreae and A. a. chejuensts, ju-
dging from the fact that there are various
differences in the cranial characters, the dis-
tance between the rear extremities of the
incisive foramen and front extremities of the
upper first molars and the various characters
of the external morphology, we have conclu-
ded that there are significant morphological
differences between these two subspecies
and that they have an extremely distant ta-

xonomic relationship.
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