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ABSTRACT—Scincella boettgeri and S. formosensis are two small lygosomine skinks endemic to the south-
ern Ryukyus and Taiwan, respectively. Taxonomic separation of these two species depends on only a few
external characters that are seemingly more or less variable within each species. To investigate the geo-
graphic pattern of their morphological variations, multivariate analyses were performed for 23 meristic and
16 morphometric characters in 680 specimens of S. boettgeri from 12 islands of the Miyako and Yaeyama
Groups and 193 specimens of S. formosensis from ten localities in Taiwan. The canonical discriminant
analysis (CDA) for samples representing local populations using meristic data completely separated the
southern Ryukyu and Taiwanese assemblages, supporting their assignments to different taxa. On the other
hand, the analyses using morphometric data remained their variations partially overlapping each other. Of
the samples of S. boettgeri examined, the Haterumajima sample markedly varied from the others, whereas
the Kaohsiung sample was somewhat divergent among the S. formosensis samples. Neighbor-joining
phenograms derived from Mahalanobis distances among the samples showed branching patterns appar-
ently inconsistent with the topographical (for S. formosensis) or putative geohistorical relationships of their
localities (for S. boettgeri). This suggests that in these species external quantitative characters often rapidly
vary under the influence of localized environments rather than of the passage of time after geographical
isolations.

INTRODUCTION

Scincella boettgeri (Van Denburgh, 1912) and S. formo-
sensis (Van Denburgh, 1912) are two small lygosomine skinks
endemic to the Miyako and Yaeyama Groups of the southern
Ryukyus, and Taiwan, respectively. Van Denburgh (1912a,
b) described both of these taxa as subspecies of Leiolopisma
laterale (Say, 1823) (= Scincella lateralis) from North America.
He diagnosed them from each other, as well as from the
nominotypical subspecies, on the basis of relative positions
of prefrontals, the numbers of scales around the middle and
along the middorsal line of body, and the degree of distinct-
ness in the lower border of the dorso-lateral dark stripe. Van
Denburgh’s (1912b) account was followed by most subsequent
authors. However, Schmidt (1927a, b) considered that the East
Asian populations of Scincella are morphologically distinct from

North American S. lateralis and that they deserve status
as two separate species. Nakamura and Uéno (1963), on the
other hand, treated boettgeri and formosensis as subspecies
of Lygosoma reevesii (Gray, 1838) (= S. reevesii) from the
continental China.

Based on the external and osteological comparisons,
Greer (1974) accepted Schmidt’s (1927a, b) view and recog-
nized the two taxa from subtropical East Asian islands as dis-
tinct from S. lateralis or S. reevesii at the specific level. He, on
the other hand, suspected boettgeri and formosensis to be
conspecific, but deferred the conclusion in this regard. In his
revision of the Asian Scincella, Ouboter (1986) assigned popu-
lations from the whole East Asia, including those from the
Korean Peninsula, Taiwan, the Ryukyu Archipelago, and the
Tsushima Islands, to S. modesta (Günther, 1864), a species
originally described from continental China (Günther, 1864),
without recognizing validities of boettgeri, formosensis, and a
few other East Asian nominotypical taxa. However, he appar-
ently examined only a few, very small samples from that
region, failing to access to even a single representative for
either Ryukyu or Taiwanese populations (Ota, 1991b; Matsui
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Fig. 1. A map of the southern Ryukyus and Taiwan showing the sampling localities of Scincella boettgeri and S. formosensis. Sample numbers
correspond to those in Table 1.

Table 1. Specimens of Scincella boettgeri and S. formosensis used for the present study.

Female Male

Species Locality Adult Juvenile Adult Juvenile Total

S. boettgeri Miyako Group
 1. Miyakojima 38 51 46 82 217
 2. Ohgamijima 4 11 0 13 28
 3. Kurimajima 18 51 6 55 130
 4. Irabujima 18 5 16 6 45
 5. Taramajima 18 25 24 18 85
Yaeyama Group
 6. Ishigakijima 5 0 3 0 8
 7. Taketomijima 7 0 20 0 27
 8. Kuroshima 23 0 36 0 59
 9. Kohamajima 3 0 2 0 5
10. Iriomotejima 6 0 25 0 31
11. Haterumajima 4 0 7 0 11
12. Yonagunijima 19 1 14 0 34

S. formosensis 13. Taipei 2 0 1 0 3
14. Hsinchu 8 0 10 0 18
15. Miaoli 18 5 9 7 39
16. Taichung 4 0 15 0 19
17. Yunlin 1 0 3 0 4
18. Nantou 17 0 40 0 57
19. Chiayi 2 0 4 0 6
20. Tainan 1 13 2 16 32
21. Kaohsiung 6 0 7 0 13
22. Pingtung 0 0 1 1 2

Total 222 162 291 198 873
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Geographic Variation in East Asian Scincella 117

and Ota, 1995).
Besides being an important taxonomic subject by itself,

the East Asian Scincella also seems to be a suitable material
to examine historical biogeography in this region. The
herpetofauna of the southern Ryukyus is considered to be
close to that of Taiwan (Ota, 2000), with most of its endemics
supposedly split from Taiwanese counterparts through rela-
tively recent vicariance events (Ota, 1998). However, very few
studies have actually been conducted to assess geographic
pattern of variation in lineages common to the southern
Ryukyus and Taiwan. Moreover, most of the relevant studies
hitherto carried out only used univariate analyses and quali-
tative comparisons (Ota, 1988, 1991a; Ota and Toyama, 1989;
Ota et al., 1997), and thus failed to evaluate the pattern of
quantitative variation in more appropriate manner (e.g., Willig
et al., 1986; Thorpe, 1987; Wüster et al., 1992: but see Matsui
[1994], and Yasukawa and Ota [1999]). The southern Ryukyu-
Taiwan Scincella populations are expected to be a suitable
material to investigate continuity and discontinuity of variation
in a terrestrial vertebrate lineage in this region, because (1)
they commonly occur almost throughout this region, including
small islets in the southern Ryukyus; and (2) the Taiwanese
and southern Ryukyu populations are obviously closely re-
lated to each other (see above).

In this study we made quantitative analyses of morpho-
logical variation among the local populations of Scincella from

Fig. 2. Two-dimensional plots of scores of canonical variables for 23 meristic characters in Scincella boettgeri and S. formosensis: A, the first
against the second variables in females; B, the first against the third variables in females; C, the first against the second variables in males; D, the
first against the third variables in males. Sample numbers correspond to those in Fig. 1 and Table 1.

the southern Ryukyus and Taiwan on the basis of large
samples. Our purposes are: (1) to elucidate the comprehen-
sive geographic pattern of their variation; (2) to assess the
adequacy of taxonomic arrangements of those populations
by the previous authors (see above); (3) to investigate histori-
cal biogeography of the southern Ryukyu-Taiwan area as
illustrated by the pattern of their variation; and (4) to infer fac-
tors causing the quantitative morphological variation in the
local lizard populations.

MATERIALS AND METHODS

In the following sections, we tentatively refer to the southern
Ryukyu and Taiwanese populations of Scincella as S. boettgeri and
S. formosensis, respectively, for convenience.

A total of 873 specimens, including 680 of S. boettgeri from 12
islands of the Miyako and Yaeyama Groups, southern Ryukyus, and
193 of S. formosensis from ten localities within Taiwan, were exam-
ined (see Fig. 1, Table 1, and Appendix 1 for locations of sampling
localities in the southern Ryukyus and Taiwan, sample sizes, and
information regarding voucher specimens, respectively). Each speci-
men was examined for 39 quantitative characters (23 meristic and 16
morphometric characters) including all of those meristic characters
so far used in the classification of the genus Scincella. The 23 meritstic
characters (symmetrical ones examined on the right side) included
the numbers of: nuchals (N), supralabials (SL), infralabials (IL),
supraciliars (SC), ciliars (C), presuboculars (PRSO), postoculars (PO),
postsuboculars (PSO), suboculars (SBO), scales between second-
ary temporal and ear opening (SBTE), temporals in contact with pari-
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Table 2. Standardized coefficients for the first three canonical axes of variation in 23 meristic charac-
ters (CAs I, II, and III). See MATERIALS AND METHODS for abbreviations of characters.

Females Male

Characters CA I CA II CA III CA I CA II CA III

N –0.0532 –0.0024 –0.1936 0.0620 –0.0254 0.1128
SL –0.0567 –0.1200 –0.0990 0.0487 –0.1229 0.1246
IL 0.0845 0.1925 –0.1230 0.0027 –0.1194 0.0878
SC –0.3625 0.1572 –0.0512 –0.2570 0.0631 0.0895
C –0.0228 –0.0237 0.0070 –0.1178 –0.1314 0.1480
PRSO 0.1560 –0.0237 –0.0107 0.0187 –0.0045 –0.2393
PO 0.0062 0.0185 0.0016 –0.0411 –0.0653 0.0970
PSO –0.0273 –0.2060 0.1292 0.1989 0.6302 0.1744
SBO 0.0345 –0.0114 –0.0119 0.0827 –0.1031 –0.0449
SBTE –0.0719 –0.2450 –0.1023 –0.0767 0.1234 –0.1829
TCP –0.0192 0.0072 –0.0445 –0.0939 –0.0891 0.0591
GVS –0.4230 –0.2289 0.3775 –0.3281 0.1578 –0.1240
DS 0.0992 –0.1468 0.5611 0.2624 0.5827 –0.1831
MBSR –0.2640 0.0011 0.3330 –0.1767 0.2340 0.1801
F4S –0.3265 0.3442 0.3575 –0.2750 0.5770 0.3354
T4S 0.2073 0.6400 –0.3999 0.0163 –0.4574 0.4886
SRBDLS 0.5199 0.7333 0.4812 0.2961 0.1402 0.5219
SRB 1.6833 –0.1908 0.1592 2.4898 0.1421 –0.2668
UESC –0.1462 0.0218 0.0238 0.1052 0.0648 0.0097
PF 0.3662 –0.0352 –0.0687 0.2430 0.0022 0.0762
DSD –0.1055 0.0727 0.1868 0.0648 0.1574 0.0228
DSG –0.0788 0.3362 –0.3611 0.1001 –0.4126 0.1630
DSVT 0.2499 0.2984 0.2020 0.2757 –0.0493 0.6466
Eigenvalue 6.6546 1.2960 0.6584 10.5086 1.2282 0.8997
Difference 5.3586 0.6376 0.1349 9.2805 0.3285 0.0557
Proportion 0.6263 0.1220 0.0620 0.6982 0.0816 0.0598
Cum. proportion 0.6263 0.7482 0.8102 0.6982 0.7798 0.8396

etal (TCP), gular and ventral scales (GVS, counted from mental to
preanals), dorsal scales (DS, counted from parietals to the just poste-
rior margin of hindlimbs), midbody scale rows (MBSR, counted around
midbody), subdigital scales of finger IV and toe IV (F4S and T4S,
respectively; counted only for specimens having undamaged tips of
finger IV and toe IV), scale rows between dorso-lateral stripes
(SRBDLS), scale rows covered by dorso-lateral stripe (SRB), and
small scales between tail base and the first enlarged subcaudal
(UESC); condition of prefrontals (PF); and the presence or absence
of dark spots on dorsal part of body (DSD), gular (DSG), and ventral
part of tail (DSVT). The latter four characters were coded before the
analyses as follows: prefrontals contacting at certain breadth, con-
tacting at a point, and separated as 0, 1, and 2, respectively; absence
and presence of dark spots as 0 and 1, respectively. The 16 morpho-
metric characters (measured in 70% ethanol preservation condition;
to nearest 0.1 mm by dial calipers or ocular micrometer; on the right
side for symmetrical ones) included snout-vent length (SVL), axilla to
groin length (AGL), snout to forelimb length (SFL), snout to eye length
(SEL), snout to ear opening length (SEOL), eye to ear opening length
(EEL), forelimb length (FLL), hindlimb length (HLL), toe IV length (T4L),
head length (HL), head width (HW), head depth (HD), eye length (EL),
ear opening length (EOL), ear opening width (EOW), and length of
transparent disc on lower eyelid (TDL). Data for all these morphomet-
ric characters were log-transformed in advance of CDA. Sex and
maturity of each specimen were determinated on the basis of go-
nadal investigations: a given specimen was defined as an adult if it
had enlarged testes and/or epididymides (male), or yolked follicles
and/or expanded oviducts (female) (Okada et al., 1992).

Specimens from a same island of the southern Ryukyus or from
a same locality in Taiwan were designated as constituting a single
operational taxonomic unit (OTU) for multivariate analyses under an

a priori assumption that they belong to a same breeding population.
To assess inclusive variation in quantitative characters among OTUs,
canonical discriminant analysis (CDA) was performed using correla-
tion matrix and the CANDISC procedure of SAS (1990). Mahalanobis
distances (D2) among OTUs were obtained, and were subjected to
cluster analysis by the neighbor-joining (NJ) method (Saitou and Nei,
1987) using the NEIGHBOR program in PHYLIP 3.41 (Felsenstein,
1989). This method, being free from most of the unfavorable attributes
common to other clustering methods (de Queiroz and Good, 1997),
was first devised for the construction of phylogenetic trees on the
basis of genetic distance matrices, but has turned out to be useful in
constructing phylograms using morphological distance matrices as
well (e.g., Hikida, 1993; Ota et al., 1995, 1999).

In the preliminary analyses of covariance, most morphometric
characters proved to allometrically vary in more or less size-related
(and hence age-related) fashion. Moreover, some morphometric and
meristic characters showed significant differences between male and
female samples of single OTUs (i.e., putative representatives of single
populations: see above) (details not given: relevant data are avail-
able from the senior author on request). We thus excluded morpho-
metric data for juveniles and analyzed data for females and males
separately to minimize the influences of age- and sex-related within-
population variations and sampling biases on results of the present
analyses. Furthermore, to minimize the risk of overall shrinkage of
canonical variation among samples, we processed data only for
samples each consisting of more than three specimens. Consequently,
one male sample of S. boettgeri (i.e., that from Kohamajima Island),
and four female and two male samples of S. formosensis (i.e., those
from Taipei, Yunlin, Chiayi, and Pingtung, and from Taipei and
Pingtung, respectively) were excluded from meristic analyses. Also,
two male samples of S. boettgeri (i.e., those from Ohgamijima and
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Fig. 3. Unrooted phenograms depicting the results of cluster analyses of Mahalanobis distances by the neighbor-joining method for 23 meristic
characters of females (A) and males (B), and 16 morphometric characters of females (C) and males (D) of Scincella boettgeri and S. formosensis.
Sample numbers correspond to those in Fig. 1 and Table 1.

Kohamajima Islands), and five female and three male samples of S.
formosensis (i.e., those from Taipei, Yunlin, Chiayi, Tainan, and
Pingtung, and from Taipei, Tainan, and Pingtung, respectively) were
excluded from morphometric analyses.

RESULTS

Comparisons of S. boettgeri and S. formosensis by mer-
istic characters.

The CDA of 23 meristic characters (Appendix 2) revealed
that 81.0% and 84.0% of the total variations in females and
males were expressed by the first three canonical variables,
respectively (Table 2). In both females and males, scores of
the first canonical variable were distinctly greater in the
samples of S. boettgeri than in those of S. formosensis (Fig.
2). By contrast, scores of the second and the third variables
almost completely overlapped between the species in both
sexes. Values of standardized coefficients (Table 2) indicated
that in females the greatest proportion of variance on the first
canonical axis was expressed by differences in the relative
value of the number of scale rows covered by dorso-lateral
stripe (SRB) (positive), and then by those of the number of
scale rows between dorso-lateral stripes (SRBDLS) (positive).
In males, the greatest proportion of variance on the first ca-
nonical axis was also expressed by differences in the relative
value of SRB (positive), and then by those of the number of

gular and ventral scales (GVS) (negative).
Figs. 3A and B present phenograms depicting results of

NJ analyses of Mahalanobis distances from meristic varia-
tions in females and males, respectively (distance values not
given). In both sexes, samples of S. boettgeri and S. formo-
sensis constituted two separate clusters in the phenogram.

Comparisons of S. boettgeri and S. formosensis by mor-
phometric characters.

The CDA of 16 morphometric characters (Appendix 3)
revealed 75.2% and 78.2% of the total variations in females
and males expressed in the first three canonical variables,
respectively (Table 3). In females, scores of the first canoni-
cal variable were largely greater in the S. formosensis samples
than in the S. boettgeri samples, but with a substantial range
overlap. In males, scores of the first canonical variable were
generally greater in the S. boettgeri samples than in the S.
formosensis samples, but also with a partial range overlap.
Ranges of scores of the second and the third variables al-
most completely overlapped between the two species in both
sexes (Fig. 4). Values of standardized coefficients (Table 3)
indicated that in females the greatest proportion of variance
on the first canonical axis was expressed by differences in
the relative value of head depth (HD) (negative) and then by
those of snout-vent length (SVL) (negative). In males, the
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Fig. 4. Two-dimensional plots of scores of canonical variables for 16 morphometric characters in Scincella boettgeri and S. formosensis: A, the
first against the second variables in females; B, the first against the third variables in females; C, the first against the second variables in males;
D, the first against the third variables in males. Sample numbers correspond to those in Fig. 1 and Table 1.

Table 3. Standardized coefficients for the first three canonical axes of variation in 16 morphometric charac-
ters (CAs I, II, and III). See MATERIALS AND METHODS for abbreviations of characters.

Females Males

Characters CA I CA II CA III CA I CA II CA III

SVL –1.1690 –0.1533 –1.0513 2.9670 –2.6233 0.6904
AGL 0.6679 –1.3060 –0.6056 0.3212 –0.0784 –0.5510
SFL –0.2623 1.2026 –0.0637 0.5596 0.1079 0.2225
SEL 0.5040 –0.4538 0.3181 –0.3449 0.0890 1.3506
SEOL –0.2633 0.2976 –0.0812 –0.6340 1.4949 –1.0170
EEL 0.0182 0.0747 –0.0082 0.3394 –0.1713 0.2913
FLL 0.3454 0.4800 0.2315 –0.5372 0.1835 0.6364
HLL 0.3485 0.4437 –0.9791 –0.7759 –0.6016 –0.2660
T4L 0.7825 0.2016 0.1784 –0.1607 –0.4629 0.7280
HL 0.4917 –0.6596 0.7401 –1.3883 –0.2900 –0.7767
HW –0.1122 0.1075 –0.3748 –0.1768 0.2020 –0.4042
HD –1.1789 1.0638 0.5684 0.9481 1.3224 0.7659
EL –0.4060 –0.1856 –0.1459 0.2572 0.2578 –1.0169
EOL –0.1018 0.0647 0.8491 0.0335 0.3214 –0.0159
EOW –0.5020 –0.4654 –0.1322 0.4535 0.1891 –0.1026
TDL –0.0480 0.0081 0.0551 –0.0188 –0.1689 –0.1186
Eigenvalue 2.6534 1.4989 1.1411 4.1046 1.1720 0.7629
Difference 1.1546 0.3578 0.6631 2.9326 0.4091 0.2411
Proportion 0.3767 0.2128 0.1620 0.5311 0.1516 0.0987
Cum. proportion 0.3767 0.5895 0.7515 0.5311 0.6828 0.7815
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Fig. 5. Two-dimensional plots of scores of canonical variables for 23 meristic characters in Scincella boettgeri: A, the first against the second
variables in females; B, the first against the third variables in females; C, the first against the second variables in males; D, the first against the
third variables in males. Sample numbers correspond to those in Fig. 1 and Table 1.

greatest proportion of variance on the first canonical axis was
expressed by differences in the relative value of SVL (posi-
tive) and then by those of head length (HL) (negative).

Figs. 3C and D present phenograms depicting results of
NJ analyses of Mahalanobis distances from morphometric
variations in females and males, respectively (distance val-
ues not given). In both sexes, samples of S. boettgeri and
S. formosensis constituted two separate clusters in the
phenogram, except for the female sample of S. formosensis
from Kaohsiung (21) which was located within the cluster of
S. boettgeri.

Comparisons among populations of S. boettgeri by mer-
istic characters.

The current assignments of the southern Ryukyu and
Taiwanese populations to S. boettgeri and S. formosensis,
respectively, were supported by the analyses of meristic char-
acters, and, though not so strictly, also by those of morpho-
metric characters. So, we also subjected meristic data sets
for the two species separately to the analyses to maximize
the discrimination of and clarify phenetic relationships among
populations within each taxon.

The CDA of 23 meristic characters revealed 74.2% and
78.8% of the total variations in females and males of S.
boettgeri expressed in the first three canonical axes, respec-

tively (details not given). In females, two-dimensional plots of
scores of the first two canonical variables discriminated the
Taketomijima (7) and Haterumajima (11) samples from the
others (Fig. 5A). The Haterumajima sample, as well as the
Iriomotejima (10) sample, was also largely deviated from the
remaining samples in the plots of the first against the third
variables (Fig. 5B). In males, two-dimensional plots of scores
of the first two canonical variables more or less differentiated
the Taketomijima, Iriomotejima, and Haterumajima samples
from the others but with substantial range overlaps (Fig. 5C).
The Haterumajima sample was most prominently differenti-
ated from the remainder in the plots of the first against the
third variables (Fig. 5D).

Figs. 6A and B present phenograms depicting results of
NJ analyses of Mahalanobis distances from meristic varia-
tions in females and males, respectively (distance values not
given). It is noteworthy that, in both sexes, the Haterumajima
sample was most divergent, and that in females, the Tarama-
jima (5) and Yonagunijima (12) samples were apparently clos-
est to the samples from Miyakojima and adjacent islands.

Comparisons among populations of S. formosensis by
meristic characters.

The CDA of 23 meristic characters revealed 88.8%
and 79.4% of the total variations in females and males of S.
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Fig. 7. Two-dimensional plots of scores of canonical variables for 23 meristic characters in Scincella formosensis: A, the first against the
second variables in females; B, the first against the third variables in females; C, the first against the second variables in males; D, the first
against the third variables in males. Sample numbers correspond to those in Fig. 1 and Table 1.

Fig. 6. Unrooted phenograms depicting the results of cluster analyses of Mahalanobis distances by the neighbor-joining method for 23 meristic
characters of females (A) and males (B) of S. boettgeri, and of females (C) and males (D) of Scincella formosensis. Sample numbers correspond
to those in Fig. 1 and Table 1.
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Geographic Variation in East Asian Scincella 123

Fig. 8. Map of the southern Ryukyus and a part of Taiwan, showing the current land areas (darkened portions) and minimally estimated
additional land areas exposed above sea level during the late Pleistocene (currently submerged by the sea but as deep as, or shallower than,
120 m [Fairbanks, 1989] as delimited on the basis bathymetric chart by the Maritime Safety Agency [1978]: stippled portions). Sample numbers
correspond to those in Fig. 1 and Table 1.

formosensis expressed in the first three canonical axes, re-
spectively (details not given). Scores of the first canonical
variable tended to be greater in the Kaohsiung (21) sample
than in the others in both sexes. In the second and the third
canonical variables, ranges of scores of most samples more
or less overlapped with each other. Two-dimensional plots of
scores of the first against the second or third variables clearly
discriminated the Kaohsiung sample from the others, whereas
the remaining samples showed substantial range overlaps
(Fig. 7). Values of standardized coefficients (details not given)
indicate that in females and males the greatest proportions of
the variance on the first canonical axis were expressed by
differences in the relative values of the number of dark spots
on dorsal part (DSD) (positive) and of dark spots on gular part
(DSG) (positive), respectively.

Figs. 6C and D present phenograms depicting results of
NJ analyses of Mahalanobis distances from meristic varia-
tions for females and males, respectively (distance values not
given). The Kaohsiung sample was most divergent in both
sexes.

DISCUSSION

Canonical discriminant analysis for meristic characters

clearly discriminated S. boettgeri from S. formosensis in the
current geographic delimitations. The analyses for morpho-
metric characters also differentiated them, although it was
expressed in a grosser manner. The clear discrimination of S.
boettgeri from S. formosensis supports the recognition of the
southern Ryukyu and Taiwanese populations as two sepa-
rate taxa, invalidating Ouboter’s (1986) assignments of all
these and other East Asian populations to S. modesta without
even recognizing subspecies therein as a practice of under-
estimation of taxonomic diversity in the East Asian her-
petofauna. For the appropriate evaluation of the status of
boettgeri and formosensis (i.e., as two separate full species
or two conspecific subspecies), analyses incorporating
samples representing other congeneric taxa, such as S.
modesta and S. reevesii from the continent, are indispens-
able. We would like to propose to temporarily treat these
allopatric taxa as two separate species following the most pre-
vailing view (Ikehara et al., 1984; Ota, 1991b, 1998; Sengoku
et al., 1996) until such more comprehensive studies, using not
only morphological approach but also biochemical and
molecular approaches, provide an unambiguous conclusion.

Great contributions of the numbers of scale rows cov-
ered by the dorso-lateral stripe on each side (SRB) and the
dorsal interspace between the left and right stripes (SRBDLS)

Downloaded From: https://bioone.org/journals/Zoological-Science on 02 Jun 2024
Terms of Use: https://bioone.org/terms-of-use



S.-L. Chen et al.124

to the separation of S. boettgeri and S. formosensis along the
first canonical axis may be associated with the apparent
differences of the two taxa in each of these characters (SRB
ranged from 2–4 in S. boettgeri and from 0.5–2.5 in S.
formosensis, and SRBDLS from 6–8 in S. boettgeri and from
5–7 in S. formosensis: Appendix 2). Even so, however, it is
obvious that neither of these can be regarded as a diagnostic
character for the complete separation of the two taxa by itself.
These results seem to lend limited supports to Van Denburgh
(1912a, b), who argued that the relative breadth of the dorso-
lateral stripe is useful in separating S. boettgeri from S.
formosensis. A few other diagnostic characters used by Van
Denburgh, such as the numbers of middorsal scales (DS),
midbody scale rows (MBSR), and the relative position of pre-
frontals (PF), though making relatively large contributions to
some canonical variables in both males and females (Table
2), also failed to discriminate S. boettgeri from S. formosensis
clearly (Appendix 2).

The distribution of S. boettgeri, confined to the Miyako
and Yaeyama Groups of the southern Ryukyus, is similar to
those of several other reptile taxa that are also broadly dis-
tributed in but endemic to these two island groups (e.g.,
Eumeces kishinouyei, Japalura polygonata ishigakiensis, and
Dinodon rufozonatum walli) (Ota, 1998, 2000). Such a geo-
graphic pattern of endemism is considered to be a direct con-
sequence of vicariance events between the southern Ryukyus
and Taiwan sometime after the middle Pleistocene (e.g., Hikida
et al., 1989; Ota, 1998; Hikida and Motokawa, 1999; Toda et
al., 1999; Yasukawa and Ota, 1999), and thus does not sup-
port Kimura’s (1996) hypothesis which assumes the land-
bridge connection of the whole Ryukyus to Taiwan during the
middle to the late Pleistocene (0.2–0.02 Ma). The low diver-
gence between S. boettgeri of the Miyako and Yaeyama
Groups does not support Ota’s (1998) paleogeographical pic-
ture, either, in which the current Miyako Group is assumed to
have been first isolated from the Yaeyama Group while the
latter was still connected to Taiwan in the middle Pleistocene.
From the present results, as well as currently available distri-
butional data for other taxa (see above), we consider that there
was a large island in the area from Yonagunijima to Miyakojima
sometime in the middle-late Pleistocene, which was more
recently fragiled into the current Miyako and Yaeyama islands.
Presence of a few species, which ranges are confined to one
of the two island groups only, may reflect their original local-
ized occurrences on the Miyako-Yaeyama super island, or
their partial extinction subsequent to the collapse of this su-
per island due to the reduction in habitat diversity on each of
the resultant much smaller islands (Ota, 2000).

Several previous authors reported that the NJ clustering
of Mahalanobis distance matrices yields phenograms, in
which historical relationships among conspecific island popu-
lations are reflected by the branching topology (e.g., Hikida,
1993; Ota et al., 1995, 1999). However, branching pattern
in phenograms for the S. boettgeri samples obtained in our
analyses (Figs. 6A, B) does not seem to be consistent with
geohistorical relationships of the islands from which those

samples were collected (compare these phenograms and the
putative late Pleistocene land configuration of the southern
Ryukyus given as Fig. 8). For example, in the phenograms,
the Yonagunijima sample was located close to samples from
some islands of the Miyako Group rather than to those from
other Yaeyama islands lying between Yonagunijima Island
and the Miyako Group. The branching pattern in the pheno-
grams for the S. formosensis samples is not consistent with
their topographical relationships (Fig.1), either. Moreover, re-
markably large phenetic divergences were recognized for the
Haterumajima sample among the S. boettgeri samples, and
for the Kaohsiung sample among the S. formosensis samples,
despite great geohistorical and topographical proximities of
the two samples to some other conspecific samples. These
may suggest that in either of the two species, external quan-
titative characters have rapidly changed under the operations
of differential selective pressures from some localized envi-
ronmental factors, as was experimentally demonstrated for
the Caribbean lizards by Malhotra and Thorpe (1991). Opera-
tion of the bottleneck effect after the isolation of populations
in small islands, such as Haterumajima Island (12.75 km2),
may be also responsible for some of such discrepancies.
Analyses of biochemical and molecular genetic data for the
lizard populations, as well as of environmental variables of
their habitats, are desired to examine these possibilities in
detail.
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APPENDIX 1. Specimens examined in this study. Catalogue numbers of specimens deposited in the herpetological collection of the Depart-
ment of Zoology, Kyoto University, are preceded by KUZ. The other institutional acronyms are those suggested by Leviton et al. (1985).

Scincella boettgeri:
Haterumajima (n = 11), KUZ 287–8, 464, 13138–40, 50356–60; Irabujima (n = 45), KUZ 39236–80; Iriomotejima (n = 31), KUZ 26–7, 95,

136–7, 139, 143, 163, 216, 227–8, 231, 246, 629–30, 950, 1372, 13142–50, 45237, NSMT H2021–2, H2042, OMNH R1668; Ishigakijima (n = 8),
NSMT H801, H2427 (paratype), KUZ 10, 226, 908, 916, 13137, 50352; Kohamajima (n = 5), KUZ 701, 13128–31; Kurimajima (n = 130), KUZ
38729–32, 38782, 39110–1, 39463–585; Kuroshima (n = 59), KUZ 221–3, 537–9, 550–1, 13008–9, 13012, 13020–30, 13032–7, 13040–63,
13167, 46296–7, 50362–5; Miyakojima (n = 217), KUZ 967, 13098–127, 38733, 38739–42, 38745–6, 38750–81, 38787–91, 38797–880, 39100–
4, 39121–207, 39299, 39428–62, 46732–41; Ohgamijima (n = 28), KUZ 39208–35; Taketomijima (n = 27), KUZ 930, 13038, 13074–97, 50552;
Taramajima (n = 85), KUZ 45028–60, 45915–9, 46742–88; Yonagunijima (n = 34), KUZ 412–3, 444, 1364–6, 13052–73, 13132–6, 47494
Scincella formosensis:
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Chiayi (n = 6), KUZ 36103, 36107, 36111–3, 46901; Hsinchu (n = 18), KUZ 45088–92, 46559–71; Kaohsiung (n = 13), KUZ 45074–85,
46902; Miaoli (n = 39), KUZ 36100–2, 36114–6, 37400–17, 37496–7, 37511–24; Nantou (n = 57), KUZ 36104–5, 36108–9, 37502–4, 37506–10,
45093–120, 45123–33, 46553–8; Pingtung (n = 2), KUZ 36106, UMMZ 199856; Taichung (n = 19), KUZ 36126–9, 39587–99, 45002–3; Tainan
(n = 32), KUZ 37330–61; Taipei (n = 3), KUZ 36110, UMMZ 143715, 199857; Yunlin (n = 4), KUZ 36117, 37505, 45121–2

APPENDIX 2. Variation in meristic characters (mean±SD, followed by ranges in parentheses) of Scincella boettgeri and S. formosensis. See
MATERIALS AND METHODS for abbreviations of characters.

1. Miyakojima: female (n = 89), N 3.12±0.69 (1–5) / SL 6.98±0.15 (6–7) / IL 6.00±0.00 (–) / SC 6.17±0.40 (6–8) / C 9.92±0.77 (8–12) / PRSO
2.24±0.43 (2–3) / PO 3.12±0.33 / PSO 1.01±0.10 (1–2) / SBO 3.19±0.42 (2–4) / SBTE 2.28±0.45 (2–3) / TCP 1.84±0.37 (1–2) / GVS 64.48±2.58
(60–71) / DS 62.16±2.13 (57–67) / MBSR 27.92±0.93 (26–30) / F4S 10.11±0.60 (9–11) / T4S 15.65±0.89 (14–18) / SRBDLS 6.71±0.53 (6–8) /
SRB 2.90±0.29 (2–3.5) / UESC 5.28±0.96 (4–8) / PF 0 (65.2%) 1 (16.8%) 2 (18.0%) / DSD 0 (11.2%) 1 (88.8%) / DSG 0 (70.8%) 1 (29.2%) /
DSVT 0 (66.7%) 1 (33.3%); male (n = 128), N 3.09±0.63 (1–4) / SL 6.99±0.09 (6–7) / IL 6.00±0.00 (–) / SC 6.30±0.46 (6–7) / C 9.79±0.85 (8–12)
/ PRSO 2.23±0.42 (2–3) / PO 3.29±0.47 (2–4) / PSO 1.01±0.09 (1–2) / SBO 3.20±0.40 (3–4) / SBTE 2.25±0.43 (2–3) / TCP 1.84±0.38 (1–3) /
GVS 62.10±2.49 (56–69) / DS 58.70±2.49 (52–66) / MBSR 27.88±0.93 (26–30) / F4S 10.16±0.60 (9–12) / T4S 16.21±0.85 (14–18) / SRBDLS
6.45±0.52 (6–8) / SRB 2.99±0.29 (2.5–4) / UESC 5.76±1.38 (3–9) / PF 0 (62.5%) 1 (22.7%) 2 (14.8%) / DSD 0 (8.6%) 1 (91.4%) / DSG 0 (66.4%)
1 (33.6%) / DSVT 0 (79.2%) 1 (20.8%)
2. Ohgamijima: female (n = 15), N 3.07±0.46 (2–4) / SL 6.93±0.26 (6–7) / IL 6.00±0.00 (–) / SC 5.93±0.46 (5–7) / C 9.60±0.74 (8–11) / PRSO
2.27±0.46 (2–3) / PO 3.07±0.26 (3–4) / PSO 1.00±0.00 (–) / SBO 3.13±0.35 (3–4) / SBTE 2.60±0.51 (2–3) / TCP 1.93±0.26 (1–2) / GVS
63.80±3.00 (59–68) / DS 62.60±3.14 (58–71) / MBSR 27.33±0.98 (26–28) / F4S 9.87±0.52 (9–11) / T4S 15.93±0.96 (14–17) / SRBDLS 6.13±0.35
(6–7) / SRB 2.80±0.32 (2–3) / UESC 5.40±1.12 (4–7) / PF 0 (53.4%) 1 (33.3%) 2 (13.3%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (73.3%) 1 (26.7%)
/ DSVT 0 (38.5%) 1 (61.5%); male (n = 13), N 3.15±0.55 (2–4) / SL 6.92±0.28 (6–7) / IL 6.00±0.00 (–) / SC 6.08±0.28 (6–7) / C 10.15±0.55 (9–
11) / PRSO 2.38±0.51 (2–3) / PO 3.23±0.44 (3–4) / PSO 1.00±0.00 (–) / SBO 3.38±0.51 (3–4) / SBTE 2.54±0.52 (2–3) / TCP 1.77±0.44 (1–2) /
GVS 61.00±2.38 (57–66) / DS 59.85±2.48 (56–65) / MBSR 27.08±1.04 (26–28) / F4S 10.00±0.58 (9–11) / T4S 16.46±0.97 (15–19) / SRBDLS
6.08±0.28 (6–7) / SRB 2.81±0.25 (2.5–3) / UESC 5.54±1.66 (2–9) / PF 0 (53.8%) 1 (15.4%) 2 (30.8%) / DSD 0 (7.7%) 1 (92.3%) / DSG 0 (92.3%)
1 (7.7%) / DSVT 0 (41.7%) 1 (58.3%)
3. Kurimajima: female (n = 69), N 3.13±0.62 (1–4) / SL 6.94±0.24 (6–7) / IL 5.98±0.12 (5–6) / SC 6.06±0.45 (4–7) / C 9.96±0.98 (8–12) / PRSO
2.12±0.32 (2–3) / PO 3.20±0.40 (3–4) / PSO 1.00±0.00 (–) / SBO 3.29±0.46 (3–4) / SBTE 2.38±0.49 (2–3) / TCP 1.88±0.32 (1–2) / GVS
63.13±2.29 (57–69) / DS 60.39±2.09 (57–65) / MBSR 28.28±0.86 (26–30) / F4S 9.98±0.50 (9–12) / T4S 16.09±0.82 (14–18) / SRBDLS 6.58±0.55
(6–8) / SRB 2.92±0.24 (2.5–3.5) / UESC 5.38±1.50 (3–11) / PF 0 (76.8%) 1 (7.2%) 2 (16.0%) / DSD 0 (1.4%) 1 (98.6%) / DSG 0 (78.3%) 1
(21.7%) / DSVT 0 (61.9%) 1 (38.1%); male (n = 61), N 2.93±0.63 (1–4) / SL 7.00±0.00 (–) / IL 6.00±0.00 (–) / SC 6.15±0.40 (5–7) / C 10.20±0.87
(9–13) / PRSO 2.28±0.45 (2–3) / PO 3.43±0.50 (3–4) / PSO 1.00±0.00 (–) / SBO 3.15±0.36 (3–4) / SBTE 2.28±0.45 (2–3) / TCP 1.88±0.32 (1–
2) / GVS 61.34±2.14 (58–67) / DS 58.23±2.36 (52–64) / MBSR 28.03±0.77 (26–30) / F4S 10.10±0.30 (10–11) / T4S 16.59±0.87 (15–18) /
SRBDLS 6.31±0.47 (6–7) / SRB 2.97±0.24 (2.5–3.5) / UESC 5.75±1.51 (2–10) / PF 0 (78.7%) 1 (6.6%) 2 (14.7%) / DSD 0 (0.0%) 1 (100.0%) /
DSG 0 (88.5%) 1 (11.5%) / DSVT 0 (68.4%) 1 (31.6%)
4. Irabujima: female (n = 23), N 3.35±0.65 (2–4) / SL 6.91±0.29 (6–7) / IL 6.00±0.00 (–) / SC 6.17±0.49 (5–7) / C 9.52±1.08 (8–12) / PRSO
2.04±0.21 (2–3) / PO 3.09±0.29 (3–4) / PSO 1.00±0.00 (–) / SBO 3.26±0.45 (3–4) / SBTE 2.61±0.50 (2–3) / TCP 1.78±0.42 (1–2) / GVS
65.39±2.31 (61–69) / DS 61.78±2.97 (56–67) / MBSR 27.56±1.04 (26–30) / F4S 9.91±0.42 (9–11) / T4S 15.91±0.85 (14–18) / SRBDLS 6.22±0.52
(6–8) / SRB 2.83±0.29 (2.5–3.5) / UESC 5.39±1.20 (3–7) / PF 0 (39.2%) 1 (30.4%) 2 (30.4%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (26.1%) 1
(73.9%) / DSVT 0 (23.8%) 1 (76.2%); male (n = 22), N 3.32±0.65 (2–5) / SL 6.95±0.21 (6–7) / IL 6.00±0.00 (–) / SC 6.18±0.39 (6–7) / C 9.86±0.77
(8–12) / PRSO 2.27±0.46 (2–3) / PO 3.18±0.39 (3–4) / PSO 1.04±0.21 (1–2) / SBO 3.18±0.39 (3–4) / SBTE 2.36±0.49 (2–3) / TCP 1.73±0.46 (1–
2) / GVS 63.32±2.73 (59–69) / DS 59.18±2.63 (53–64) / MBSR 27.36±1.14 (26–30) / F4S 9.76±0.77 (8–11) / T4S 15.76±0.83 (14–18) / SRBDLS
6.09±0.29 (6–7) / SRB 2.93±0.28 (2–3.5) / UESC 5.73±0.98 (4–7) / PF 0 (50.0%) 1 (31.8%) 2 (18.2%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0
(22.7%) 1 (77.3%) / DSVT 0 (30.0%) 1 (70.0%)
5. Taramajima: female (n = 43), N 3.19±0.59 (2–4) / SL 6.98±0.15 (6–7) / IL 6.00±0.00 (–) / SC 6.21±0.46 (6–8) / C 9.98±0.77 (8–12) / PRSO
2.18±0.39 (2–3) / PO 3.12±0.32 (3–4) / PSO 1.00±0.00 (–) / SBO 3.21±0.46 (2–4) / SBTE 2.49±0.50 (2–3) / TCP 1.91±0.29 (1–2) / GVS
64.32±2.38 (59–69) / DS 60.95±2.52 (56–66) / MBSR 27.77±1.00 (26–30) / F4S 9.68±0.69 (8–11) / T4S 15.20±0.64 (14–16) / SRBDLS 6.02±0.15
(6–7) / SRB 2.81±0.31 (2–3.5) / UESC 4.83±1.38 (3–10) / PF 0 (72.0%) 1 (14.0%) 2 (14.0%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (44.2%) 1
(55.8%) / DSVT 0 (7.7%) 1 (92.3%); male (n = 42), N 3.12±0.63 (2–4) / SL 6.98±0.15 (6–7) / IL 6.00±0.00 (–) / SC 6.31±0.47 (6–7) / C 9.81±0.83
(8–11) / PRSO 2.28±0.46 (2–3) / PO 3.40±0.50 (3–4) / PSO 1.00±0.00 (–) / SBO 3.31±0.47 (3–4) / SBTE 2.28±0.46 (2–3) / TCP 1.83±0.38 (1–
2) / GVS 61.98±2.58 (56–67) / DS 57.57±2.61 (52–63) / MBSR 27.62±1.01 (26–30) / F4S 10.00±0.53 (9–11) / T4S 15.75±0.93 (14–18) /
SRBDLS 6.05±0.22 (6–7) / SRB 2.90±0.23 (2.5–3.5) / UESC 5.28±1.04 (3–8) / PF 0 (69.0%) 1 (14.3%) 2 (16.7%) / DSD 0 (2.4%) 1 (97.6%) /
DSG 0 (50.0%) 1 (50.0%) / DSVT 0 (14.7%) 1 (85.3%)
6. Ishigakijima: female (n = 5), N 3.20±0.45 (3–4) / SL 7.00±0.00 (–) / IL 6.00±0.00 (–) / SC 6.40±0.55 (6–7) / C 10.80±0.45 (10–11) / PRSO
2.00±0.00 (–) / PO 3.20±0.45 (3–4) / PSO 1.00±0.00 (–) / SBO 3.40±0.55 (3–4) / SBTE 2.80±0.45 (2–3) / TCP 1.80±0.45 (1–2) / GVS 68.80±1.30
(67–70) / DS 65.00±2.55 (62–69) / MBSR 29.60±0.89 (28–30) / F4S 10.20±0.84 (9–11) / T4S 15.40±1.82 (13–18) / SRBDLS 6.40±0.55 (6–7) /
SRB 3.00±0.35 (2.5–3.5) / UESC 7.00±3.94 (4–13) / PF 0 (100.0%) 1 (0.0%) 2 (0.0%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (60.0%) 1 (40.0%) /
DSVT 0 (80.0%) 1 (20.0%); male (n = 3), N 2.33±0.57 (2–3) / SL 7.00±0.00 (–) / IL 6.00±0.00 (–) / SC 6.33±0.57 (6–7) / C 11.00±1.00 (10–12) /
PRSO 2.00±0.00 (–) / PO 3.00±0.00 (–) / PSO 1.00±0.00 (–) / SBO 3.00±0.00 (–) / SBTE 3.00±0.00 (–) / TCP 2.00±0.00 (–) / GVS 64.67±3.21
(61–67) / DS 58.33±3.78 (54–61) / MBSR 28.67±1.15 (28–30) / F4S 10.33±0.58 (10–11) / T4S 16.33±1.53 (15–18) / SRBDLS 6.33±0.58 (6–7)
/ SRB 3.00±0.00 (–) / UESC 7.00±1.73 (6–9) / PF 0 (100.0%) 1 (0.0%) 2 (0.0%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (0.0%) 1 (100.0%) / DSVT
0 (100.0%) 1 (0.0%)
7. Taketomijima; female (n = 7), N 3.19±0.59 (2–4) / SL 6.98±0.15 (6–7) / IL 6.00±0.00 (–) / SC 6.21±0.46 (6–8) / C 9.98±0.77 (8–12) / PRSO
2.19±0.39 (2–3) / PO 3.12±0.32 (3–4) / PSO 1.00±0.00 (–) / SBO 3.21±0.46 (2–4) / SBTE 2.49±0.50 (2–3) / TCP 2.00±0.00 (–) / GVS 67.57±2.99
(62–72) / DS 67.57±5.09 (61–73) / MBSR 29.14±1.07 (28–30) / F4S 9.57±0.53 (9–10) / T4S 14.28±0.95 (13–15) / SRBDLS 6.43±0.53 (6–7) /
SRB 3.00±0.00 (–) / UESC 5.28±0.76 (4–6) / PF 0 (100.0%) 1 (0.0%) 2 (0.0%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (0.0%) 1 (100.0%) / DSVT 0
(0.0%) 1 (100.0%); male (n = 20), N 3.05±0.82 (1–4) / SL 6.85±0.37 (6–7) / IL 5.95±0.22 (5–6) / SC 6.35±0.49 (6–7) / C 9.90±0.91 (9–12) / PRSO
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2.70±0.57 (1–3) / PO 3.50±0.61 (3–5) / PSO 1.00±0.00 (–) / SBO 3.20±0.41 (3–4) / SBTE 2.95±0.22 (2–3) / TCP 1.85±0.37 (1–2) / GVS
65.45±2.54 (60–70) / DS 62.50±2.33 (59–67) / MBSR 28.30±0.98 (26–30) / F4S 10.26±0.56 (9–11) / T4S 15.06±1.16 (13–17) / SRBDLS
6.00±0.00 (–) / SRB 3.08±0.24 (2.5–3.5) / UESC 6.40±2.06 (4–14) / PF 0 (65.0%) 1 (15.0%) 2 (20.0%) / DSD 0 (10.0%) 1 (90.0%) / DSG 0 (5.0%)
1 (95.0%) / DSVT 0 (11.1%) 1 (88.9%)
8. Kuroshima: female (n = 23), N 3.00±0.74 (1–4) / SL 7.00±0.00 (–) / IL 6.00±0.00 (–) / SC 6.13±0.46 (5–7) / C 9.83±0.89 (8–12) / PRSO
2.13±0.34 (2–3) / PO 3.22±0.42 (3–4) / PSO 1.00±0.00 (–) / SBO 3.13±0.46 (2–4) / SBTE 2.43±0.51 (2–3) / TCP 1.78±0.42 (1–2) / GVS
66.39±3.97 (55–73) / DS 63.65±2.69 (58–70) / MBSR 28.43±0.84 (28–30) / F4S 10.04±0.64 (9–11) / T4S 14.91±0.67 (14–16) / SRBDLS
6.00±0.00 (–) / SRB 2.93±0.17 (2.5–3) / UESC 5.61±2.10 (4–14) / PF 0 (60.9%) 1 (17.4%) 2 (21.7%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (26.1%)
1 (73.9%) / DSVT 0 (22.2%) 1 (77.8%); male (n = 36), N 2.72±0.61 (1–4) / SL 7.03±0.17 (7–8) / IL 6.06±0.23 (6–7) / SC 6.11±0.32 (6–7) / C
9.89±0.85 (8–11) / PRSO 2.47±0.51 (2–3) / PO 3.30±0.47 (3–4) / PSO 1.00±0.00 (–) / SBO 3.08±0.37 (2–4) / SBTE 2.42±0.50 (2–3) / TCP
1.86±0.42 (1–3) / GVS 63.17±2.71 (58–69) / DS 59.30±2.48 (54–65) / MBSR 27.78±0.93 (26–30) / F4S 10.19±0.58 (9–11) / T4S 15.30±0.79
(14–17) / SRBDLS 6.00±0.00 (–) / SRB 2.93±0.21 (2.5–3.5) / UESC 5.36±1.07 (3–8) / PF 0 (61.1%) 1 (16.6%) 2 (22.2%) / DSD 0 (2.8%) 1
(97.2%) / DSG 0 (27.8%) 1 (72.2%) / DSVT 0 (26.1%) 1 (73.9%)
9. Kohamajima: female (n = 3), N 3.33±0.58 (3–4) / SL 7.00±0.00 (–) / IL 6.00±0.00 (–) / SC 6.00±0.00 (–) / C 10.00±0.00 (–) / PRSO 2.33±0.58
(2–3) / PO 3.33±0.58 (3–4) / PSO 1.00±0.00 (–) / SBO 3.00±0.00 (–) / SBTE 2.33±0.58 (2–3) / TCP 2.00±0.00 (–) / GVS 65.67±1.53 (64–67) / DS
67.33±1.53 (66–69) / MBSR 28.67±1.15 (28–30) / F4S 10.67±0.58 (10–11) / T4S 15.00±1.00 (14–16) / SRBDLS 6.33±0.58 (6–7) / SRB 2.67±0.29
(2.5–3) / UESC 6.33±2.08 (4–8) / PF 0 (100.0%) 1 (0.0%) 2 (0.0%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (33.3%) 1 (66.7%) / DSVT 0 (33.3%) 1
(66.7%); male (n = 2), N 3.00 (–) / SL 7.00 (–) / IL 6.00 (–) / SC 6.00 (–) / C 9.50 (9–10) / PRSO 2.50 (2–3) / PO 3.50 (3–4) / PSO 1.00 (–) / SBO
3.00 (–) / SBTE 2.50 (2–3) / TCP 1.50 (1–2) / GVS 60.50 (60–61) / DS 63.00 (–) / MBSR 28.00 (–) / F4S 10.50 (10–11) / T4S 15.50 (15–16) /
SRBDLS 6.50 (6–7) / SRB 3.00 (–) / UESC 5.00 (–) / PF 0 (100.0%) 1 (0.0%) 2 (0.0%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (0.0%) 1 (100.0%) /
DSVT 0 (50.0%) 1 (50.0%)
10. Iriomotejima: female (n = 6), N 2.83±0.98 (1–4) / SL 6.83±0.41 (6–7) / IL 6.00Å±0.00 (–) / SC 6.00±0.00 (–) / C 10.00±0.63 (9–11) / PRSO
2.17±0.41 (2–3) / PO 3.00±0.00 (–) / PSO 1.00±0.00 (–) / SBO 3.33±0.52 (3–4) / SBTE 2.67±0.52 (2–3) / TCP 2.00±0.00 (–) / GVS 71.00±2.19
(69–75) / DS 66.33±2.58 (64–70) / MBSR 30.00±1.26 (28–32) / F4S 10.67±0.52 (10–11) / T4S 16.33±0.82 (15–17) / SRBDLS 7.50±0.55 (7–8)
/ SRB 3.08±0.20 (3–3.5) / UESC 5.00±1.55 (3–7) / PF 0 (66.7%) 1 (0.00%) 2 (33.3%) / DSD 0 (16.7%) 1 (83.3%) / DSG 0 (33.3%) 1 (66.7%) /
DSVT 0 (50.0%) 1 (50.0%); male (n = 25), N 3.12±0.52 (2–4) / SL 7.00±0.00 (–) / IL 6.00±0.00 (–) / SC 6.40±0.50 (6–7) / C 10.04±0.84 (9–12) /
PRSO 2.32±0.48 (2–3) / PO 3.48±0.51 (3–4) / PSO 1.04±0.20 (1–2) / SBO 3.08±0.28 (3–4) / SBTE 2.68±0.48 (2–3) / TCP 1.92±0.28 (1–2) / GVS
67.56±4.17 (58–74) / DS 63.72±3.23 (58–70) / MBSR 29.64±1.11 (28–32) / F4S 11.04±0.35 (10–12) / T4S 16.40±0.91 (15–18) / SRBDLS
7.01±0.50 (6–8) / SRB 3.20±0.43 (2.5–4.0) / UESC 6.56±2.71 (3–16) / PF 0 (68.0%) 1 (12.0%) 2 (20.0%) / DSD 0 (20.0%) 1 (80.0%) / DSG 0
(28.0%) 1 (72.0%) / DSVT 0 (68.0%) 1 (32.0%)
11. Haterumajima: female (n = 4), N 3.00±0.82 (2–4) / SL 6.75±0.50 (6–7) / IL 5.75±0.50 (5–6) / SC 5.75±0.50 (5–6) / C 8.50±1.73 (7–11) /
PRSO 2.25±0.50 (2–3) / PO 3.00±0.00 (–) / PSO 1.25±0.50 (1–2) / SBO 3.00±0.00 (–) / SBTE 2.25±0.50 (2–3) / TCP 2.00±0.00 (–) / GVS
63.00±2.83 (61–67) / DS 66.25±3.50 (61–68) / MBSR 27.50±1.00 (26–28) / F4S 9.50±0.58 (9–10) / T4S 14.25±0.96 (13–15) / SRBDLS 6.00±0.00
(–) / SRB 3.00±0.00 (–) / UESC 5.75±0.50 (5–6) / PF 0 (75.0%) 1 (0.0%) 2 (25.0%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (75.0%) 1 (25.0%) / DSVT
0 (75.0%) 1 (25.0%); male (n = 7), N 2.86±0.69 (2–4) / SL 7.00±0.00 (–) / IL 6.00±0.00 (–) / SC 6.14±0.69 (5–7) / C 9.42±0.79 (9–11) / PRSO
2.14±0.38 (2–3) / PO 3.00±0.00 (–) / PSO 1.57±0.53 (1–2) / SBO 2.86±0.38 (2–3) / SBTE 2.71±0.49 (2–3) / TCP 1.71±0.49 (1–2) / GVS
60.28±3.64 (55–66) / DS 61.86±2.41 (58–66) / MBSR 28.00±0.00 (–) / F4S 10.57±0.53 (10–11) / T4S 15.00±0.58 (14–16) / SRBDLS 6.14±0.38
(6–7) / SRB 3.00±0.00 (–) / UESC 7.57±1.90 (5–10) / PF 0 (100.0%) 1 (0.0%) 2 (0.0%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (71.4%) 1 (28.6%) /
DSVT 0 (71.4%) 1 (28.6%)
12. Yonagunijima: female (n = 20), N 3.30±0.47 (3–4) / SL 6.85±0.37 (6–7) / IL 6.00±0.00 (–) / SC 6.05±0.22 (6–7) / C 10.05±1.00 (9–12) /
PRSO 2.30±0.47 (2–3) / PO 3.10±0.31 (3–4) / PSO 1.00±0.00 (–) / SBO 3.10±0.45 (2–4) / SBTE 2.80±0.41 (2–3) / TCP 1.70±0.47 (1–2) / GVS
66.15±2.58 (60–70) / DS 62.20±3.24 (57–68) / MBSR 27.80±0.62 (26–28) / F4S 9.55±0.89 (8–11) / T4S 14.70±0.73 (14–16) / SRBDLS 6.00±0.00
(–) / SRB 2.92±0.24 (2.5–3.5) / UESC 5.32±1.06 (4–8) / PF 0 (50.0%) 1 (20.0%) 2 (30.0%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (25.0%) 1 (75.0%)
/ DSVT 0 (14.3%) 1 (85.7%); male (n = 14), N 3.23±0.44 (3–4) / SL 6.93±0.27 (6–7) / IL 6.00±0.00 (–) / SC 6.36±0.50 (6–7) / C 9.64±0.84 (9–11)
/ PRSO 2.14±0.36 (2–3) / PO 3.21±0.42 (3–4) / PSO 1.00±0.00 (–) / SBO 3.14±0.36 (3–4) / SBTE 2.86±0.36 (2–3) / TCP 1.93±0.27 (1–2) / GVS
64.57±2.74 (60–69) / DS 58.93±2.27 (55–63) / MBSR 27.43±0.94 (26–28) / F4S 9.86±0.66 (9–11) / T4S 15.50±1.02 (14–17) / SRBDLS 6.00±0.00
(–) / SRB 2.89±0.35 (2.5–3.5) / UESC 6.07±1.14 (4–8) / PF 0 (21.4%) 1 (42.9%) 2 (35.7%) / DSD 0 (7.1%) 1 (92.9%) / DSG 0 (42.9%) 1 (57.1%)
/ DSVT 0 (25.0%) 1 (75.0%)
13. Taipei: female (n = 2), N 3.00 (–) / SL 7.00 (–) / IL 6.00 (–) / SC 6.00 (–) / C 10.00 (–) / PRSO 2.00 (–) / PO 3.00 (–) / PSO 1.00 (–) / SBO
3.50 (3–4) / SBTE 2.50 (2–3) / TCP 2.00 (–) / GVS 65.50 (63–68) / DS 58.00 (55–61) / MBSR 28.00 (–) / F4S 10.00 (–) / T4S 13.00 (–) / SRBDLS
6.00 (–) / SRB 1.00 (–) / UESC 4.50 (4–5) / PF 0 (0.0%) 1 (0.0%) 2 (100.0%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (0.0%) 1 (100.0%) / DSVT 0
(0.0%) 1 (100.0%); male (n = 1), N 3.00 (–) / SL 7.00 (–) / IL 6.00 (–) / SC 7.00 (–) / C 10.00 (–) / PRSO 2.00 (–) / PO 3.00 (–) / PSO 1.00 (–) / SBO
4.00 (–) / SBTE 3.00 (–) / TCP 2.00 (–) / GVS 63.00 (–) / DS 55.00 (–) / MBSR 28.00 (–) / F4S 11.00 (–) / T4S 15.00 (–) / SRBDLS 5.00 (–) / SRB
1.00 (–) / UESC 6.00 (–) / PF 0 (0.0%) 1 (0.0%) 2 (100.0%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (100.0%) 1 (0.0%) / DSVT 0 (100.0%) 1 (0.0%)
14. Hsinchu: female (n = 8), N 3.25±0.71 (2–4) / SL 7.00±0.00 (–) / IL 6.00±0.00 (–) / SC 7.00±0.00 (–) / C 9.75±0.46 (9–10) / PRSO 2.38±0.52
(2–3) / PO 3.25±0.46 (3–4) / PSO 1.00±0.00 (–) / SBO 2.88±0.35 (2–3) / SBTE 2.88±0.35 (2–3) / TCP 2.12±0.35 (2–3) / GVS 70.12±2.64 (65–
73) / DS 61.75±2.19 (58–65) / MBSR 28.50±0.92 (28–30) / F4S 11.00±0.53 (10–12) / T4S 15.88±1.12 (15–18) / SRBDLS 6.00±0.00 (–) / SRB
1.69±0.53 (0.5–2) / UESC 6.00±1.07 (5–8) / PF 0 (0.0%) 1 (12.5%) 2 (87.5%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (100.0%) 1 (0.0%) / DSVT 0
(0.0%) 1 (100.0%); male (n = 10), N 3.20±0.63 (2–4) / SL 7.00±0.00 (–) / IL 6.00±0.00 (–) / SC 6.80±0.42 (6–7) / C 10.20±0.92 (9–12) / PRSO
2.10±0.32 (2–3) / PO 3.30±0.48 (3–4) / PSO 1.00±0.00 (–) / SBO 3.00±0.00 (–) / SBTE 2.70±0.48 (2–3) / TCP 2.10±0.32 (2–3) / GVS 64.90±3.41
(59–71) / DS 57.10±2.42 (53–60) / MBSR 28.00±0.00 (–) / F4S 11.20±0.63 (10–12) / T4S 17.20±1.32 (15–20) / SRBDLS 6.00±0.00 (–) / SRB
1.40±0.32 (1–2) / UESC 5.80±1.69 (4–8) / PF 0 (0.0%) 1 (10.0%) 2 (90.0%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (80.0%) 1 (20.0%) / DSVT 0
(10.0%) 1 (90.0%)
15. Miaoli: female (n = 23), N 2.91±0.51 (2–4) / SL 7.00±0.00 (–) / IL 6.00±0.00 (–) / SC 6.70±0.56 (5–7) / C 10.09±0.92 (8–12) / PRSO
2.07±0.29 (2–3) / PO 3.09±0.29 (3–4) / PSO 1.00±0.00 (–) / SBO 3.09±0.42 (2–4) / SBTE 2.65±0.49 (2–3) / TCP 1.74±0.45 (1–2) / GVS
69.17±2.96 (65–75) / DS 61.61±2.12 (58–66) / MBSR 28.70±0.97 (28–30) / F4S 10.77±0.92 (10–13) / T4S 16.39±1.03 (15–19) / SRBDLS
6.30±0.47 (6–7) / SRB 1.54±0.58 (0.5–2) / UESC 6.65±1.75 (4–12) / PF 0 (4.3%) 1 (0.0%) 2 (95.7%) / DSD 0 (4.3%) 1 (95.7%) / DSG 0 (91.3%)
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1 (8.7%) / DSVT 0 (21.7%) 1 (78.3%); male (n = 16), N 2.88±0.72 (2–4) / SL 7.00±0.00 (–) / IL 6.00±0.00 (–) / SC 6.88±0.62 (6–8) / C 10.06±0.85
(8–11) / PRSO 2.13±0.34 (2–3) / PO 3.38±0.50 (3–4) / PSO 1.00±0.00 (–) / SBO 3.13±0.34 (3–4) / SBTE 2.75±0.45 (2–3) / TCP 2.06±0.44 (1–
3) / GVS 66.38±3.16 (62–75) / DS 59.44±3.48 (53–65) / MBSR 28.88±1.02 (28–30) / F4S 11.31±0.70 (10–12) / T4S 16.19±1.05 (15–17) /
SRBDLS 6.19±0.40 (6–7) / SRB 1.31±0.63 (0.5–2.5) / UESC 6.00±1.03 (4–7) / PF 0 (0.0%) 1 (0.0%) 2 (100.0%) / DSD 0 (12.5%) 1 (87.5%) /
DSG 0 (100.0%) 1 (0.0%) / DSVT 0 (37.5%) 1 (62.5%)
16. Taichung: female (n = 4), N 2.75±0.50 (2–3) / SL 7.00±0.00 (–) / IL 6.00±0.00 (–) / SC 7.00±0.00 (–) / C 10.25±0.96 (9–11) / PRSO
2.00±0.00 (–) / PO 3.25±0.50 (3–4) / PSO 1.00±0.00 (–) / SBO 3.00±0.00 (–) / SBTE 2.75±0.50 (2–3) / TCP 2.00±0.00 (–) / GVS 71.00±2.94 (68–
74) / DS 60.50±3.51 (57–64) / MBSR 28.50±1.00 (28–30) / F4S 11.75±0.96 (11–13) / T4S 16.25±1.26 (15–18) / SRBDLS 6.50±0.58 (6–7) / SRB
1.50±0.41 (1–2) / UESC 6.25±0.96 (5–7) / PF 0 (0.0%) 1 (0.0%) 2 (100.0%) / DSD 0 (25.0%) 1 (75.0%) / DSG 0 (75.0%) 1 (25.0%) / DSVT 0
(0.0%) 1 (100.0%); male (n = 15), N 2.73±0.70 (2–4) / SL 7.00±0.00 (–) / IL 6.00±0.00 (–) / SC 6.87±0.35 (6–7) / C 10.27±0.96 (9–12) / PRSO
2.13±0.35 (2–3) / PO 3.33±0.49 (3–4) / PSO 1.00±0.00 (–) / SBO 3.07±0.26 (3–4) / SBTE 2.47±0.52 (2–3) / TCP 1.73±0.46 (1–2) / GVS
63.93±2.12 (60–69) / DS 55.73±2.66 (52–60) / MBSR 27.87±1.19 (26–30) / F4S 11.20±0.41 (11–12) / T4S 16.60±0.91 (15–18) / SRBDLS
6.20±0.41 (6–7) / SRB 0.81±0.36 (0.5–1.5) / UESC 5.60±1.30 (4–9) / PF 0 (6.7%) 1 (0.0%) 2 (93.3%) / DSD 0 (6.7%) 1 (93.3%) / DSG 0 (6.7%)
1 (93.3%) / DSVT 0 (0.0%) 1 (100.0%)
17. Yunlin: female (n = 1), N 3.00 (–) / SL 7.00 (–) / IL 6.00 (–) / SC 7.00 (–) / C 12.00 (–) / PRSO 3.00 (–) / PO 3.00 (–) / PSO 1.00 (–) / SBO
3.00 (–) / SBTE 2.00 (–) / TCP 2.00 (–) / GVS 69.00 (–) DS 61.00 (–) / MBSR 30.00 (–) / F4S 12.00 (–) / T4S 15.00 (–) / SRBDLS 6.00 (–) / SRB
2.00(–) / UESC 5.00 (–) / PF 0 (100.0%) 1 (0.0%) 2 (0.0%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (100.0%) 1 (0.0%) / DSVT 0 (0.0%) 1 (100.0%);
male (n = 3), N 3.33±0.58 (3–4) / SL 7.00±0.00 (–) / IL 6.00±0.00 (–) / SC 7.00±0.00 (–) / C 9.67±1.15 (9–11) / PRSO 2.00±0.00 (–) / PO
4.00±0.00 (–) / PSO 1.00±0.00 (–) / SBO 3.00±0.00 (–) / SBTE 2.33±0.57 (2–3) / TCP 2.00±0.00 (–) / GVS 65.00±1.00 (64–66) / DS 56.67±2.52
(54–59) / MBSR 28.00±0.00 (–) / F4S 11.33±0.58 (11–12) / T4S 17.00±1.00 (16–18) / SRBDLS 6.00Å±0.00 (–) / SRB 0.67±0.29 (0.5–1) / UESC
5.00±1.00 (4–6) / PF 0 (0.0%) 1 (0.0%) 2 (100.0%) / DSD 0 (33.3%) 1 (66.7%) / DSG 0 (33.3%) 1 (66.7%) / DSVT 0 (0.0%) 1 (100.0%)
18. Nantou: female (n = 17), N 2.82±0.53 (2–4) / SL 7.00±0.00 (–) / IL 5.94±0.24 (5–6) / SC 6.59±0.62 (5–7) / C 10.24±0.97 (9–12) / PRSO
2.06±0.24 (2–3) / PO 3.24±0.56 (2–4) / PSO 1.12±0.33 (1–2) / SBO 3.18±0.39 (3–4) / SBTE 2.65±0.49 (2–3) / TCP 1.82±0.53 (1–3) / GVS
67.94±2.75 (62–73) / DS 61.29±1.83 (57–63) / MBSR 28.47±0.87 (28–30) / F4S 10.88±0.78 (10–13) / T4S 15.88±0.78 (15–18) / SRBDLS
6.06±0.24 (6–7) / SRB 1.62±0.42 (1–2) / UESC 6.24±2.46 (4–15) / PF 0 (0.0%) 1 (17.6%) 2 (82.4%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (29.4%)
1 (70.6%) / DSVT 0 (0.0%) 1 (100.0%); male (n = 40), N 2.75±0.71 (1–4) / SL 7.00±0.00 (–) / IL 6.03±0.16 (6–7) / SC 6.90±0.30 (6–7) / C
10.30±0.85 (9–13) / PRSO 2.20±0.40 (2–3) / PO 3.33±0.47 (3–4) / PSO 1.00±0.00 (–) / SBO 3.08±0.27 (3–4) / SBTE 2.45±0.50 (2–3) / TCP
2.03±0.28 (1–3) / GVS 65.33±2.54 (58–71) / DS 57.00±2.44 (50–63) / MBSR 27.90±1.10 (26–30) / F4S 11.03±0.70 (10–13) / T4S 15.83±0.81
(14–18) / SRBDLS 6.08±0.27 (6–7) / SRB 1.19±0.46 (0.5–2) / UESC 6.00±1.91 (4–15) / PF 0 (10.0%) 1 (20.0%) 2 (70.0%) / DSD 0 (5.0%) 1
(95.0%) / DSG 0 (30.0%) 1 (70.0%) / DSVT 0 (7.5%) 1 (92.5%)
19. Chiayi: female (n = 2), N 3.50 (3–4) / SL 7.00 (–) / IL 6.00 (–) / SC 7.00 (–) / C 11.50 (11–12) / PRSO 2.00 (–) / PO 3.00 (–) / PSO 1.50 (1–
2) / SBO 3.00 (–) / SBTE 3.00 (–) / TCP 2.00 (–) / GVS 69.50 (67–72) / DS 65.50 (63–68) / MBSR 28.00 (–) / F4S 11.00 (–) / T4S 16.00 (15–17)
/ SRBDLS 6.50 (6–7) / SRB 0.50 (–) / UESC 6.00 (–) / PF 0 (0.0%) 1 (0.0%) 2 (100.0%) / DSD 0 (50.0%) 1 (50.0%) / DSG 0 (100.0%) 1 (0.0%)
/ DSVT 0 (0.0%) 1 (100.0%); male (n = 4), N 3.25±0.96 (2–4) / SL 7.00±0.00 (–) / IL 6.00±0.00 (–) / SC 6.50±0.58 (6–7) / C 10.00±0.82 (9–11) /
PRSO 2.25±0.50 (2–3) / PO 3.50±0.58 (3–4) / PSO 1.00±0.00 (–) / SBO 3.00±0.00 (–) / SBTE 2.75±0.50 (2–3) / TCP 2.00±0.00 (–) / GVS
65.00±4.24 (61–71) / DS 57.50±3.78 (52–60) / MBSR 27.50±1.00 (26–28) / F4S 11.75±0.96 (11–13) / T4S 16.25±1.26 (15–18) / SRBDLS
6.25±0.50 (6–7) / SRB 1.00±0.41 (0.5–1.5) / UESC 6.25±1.50 (5–8) / PF 0 (50.0%) 1 (25.0%) 2 (25.0%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0
(75.0%) 1 (25.0%) / DSVT 0 (0.0%) 1 (100.0%)
20. Tainan: female (n = 14), N 3.36±0.63 (2–4) / SL 6.93±0.27 (6–7) / IL 5.93±0.27 (5–6) / SC 6.78±0.42 (6–7) / C 10.14±0.86 (9–12) / PRSO
2.00±0.00 (–) / PO 3.14±0.36 (3–4) / PSO 1.00±0.00 (–) / SBO 3.00±0.00 (–) / SBTE 2.93±0.27 (2–3) / TCP 2.00±0.00 (–) / GVS 69.50±2.50 (63–
71) / DS 62.57±3.23 (58–69) / MBSR 28.28±1.32 (26–30) / F4S 10.43±0.65 (10–12) / T4S 15.64±0.74 (15–17) / SRBDLS 6.00±0.00 (–) / SRB
1.78±0.26 (1.5–2.0) / UESC 4.78±0.89 (3–6) / PF 0 (14.3%) 1 (28.6%) 2 (57.1%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (71.4%) 1 (28.6%) / DSVT
0 (0.0%) 1 (100.0%); male (n = 18), N 2.89±0.47 (2–4) / SL 7.00±0.34 (6–8) / IL 6.00±0.00 (–) / SC 6.61±0.61 (5–7) / C 10.22±1.00 (8–12) / PRSO
2.06±0.42 (1–3) / PO 3.28±0.40 (3–4) / PSO 1.00±0.00 (–) / SBO 3.00±0.00 (–) / SBTE 2.89±0.32 (2–3) / TCP 2.00±0.00 (–) / GVS 64.39±2.99
(58–69) / DS 58.17±1.89 (55–61) / MBSR 27.78±0.94 (26–30) / F4S 10.33±0.48 (10–11) / T4S 16.39±0.98 (15–18) / SRBDLS 6.00±0.00 (–) /
SRB 1.61±0.32 (1–2) / UESC 5.17±1.29 (4–8) / PF 0 (5.6%) 1 (5.6%) 2 (88.8%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (50.0%) 1 (50.0%) / DSVT
0 (0.0%) 1 (100.0%)
21. Kaohsiung: female (n = 6), N 3.00±0.63 (2–4) / SL 7.00±0.00 (–) / IL 6.00±0.00 (–) / SC 6.83±0.41 (6–7) / C 11.00±1.26 (9–12) / PRSO
2.17±0.41 (2–3) / PO 3.00±0.00 (–) / PSO 1.17±0.41 (1–2) / SBO 3.17±0.41 (3–4) / SBTE 3.00±0.00 (–) / TCP 2.00±0.00 (–) / GVS 66.83±0.75
(66–68) / DS 58.67±2.58 (55–62) / MBSR 28.67±1.03 (28–30) / F4S 10.17±1.17 (8–11) / T4S 15.33±0.52 (15–16) / SRBDLS 6.83±0.41 (6–7) /
SRB 0.83±0.60 (0.5–2) / UESC 5.67±1.21 (5–8) / PF 0 (0.0%) 1 (33.3%) 2 (66.7%) / DSD 0 (83.3%) 1 (16.7%) / DSG 0 (100.0%) 1 (0.0%) / DSVT
0 (0.0%) 1 (100.0%); male (n = 7), N 3.00±0.58 (2–4) / SL 7.00±0.00 (–) / IL 6.29±0.76 (6–8) / SC 7.00±0.00 (–) / C 10.00±1.53 (8–12) / PRSO
2.00±0.00 (–) / PO 3.00±0.00 (–) / PSO 1.00±0.00 (–) / SBO 3.00±0.00 (–) / SBTE 3.00±0.00 (–) / TCP 1.86±0.38 (1–2) / GVS 63.43±2.64 (59–
67) / DS 54.86±3.02 (51–59) / MBSR 27.71±0.76 (26–28) / F4S 10.43±0.79 (9–11) / T4S 15.29±0.76 (14–16) / SRBDLS 6.57±0.53 (6–7) / SRB
0.57±0.19 (0.5–1) / UESC 5.86±0.90 (5–7) / PF 0 (14.3%) 1 (0.0%) 2 (85.7%) / DSD 0 (71.4%) 1 (28.6%) / DSG 0 (0.0%) 1 (100.0%) / DSVT 0
(14.3%) 1 (85.7%)
22. Pingtung: male (n = 2), N 3.00 (–) / SL 7.00 (–) / IL 6.00 (–) / SC 6.50 (6–7) / C 9.50 (9–10) / PRSO 2.00 (–) / PO 3.00 (–) / PSO 1.00 (–) /
SBO 3.00 (–) / SBTE 2.00 (–) / TCP 2.00 (–) / GVS 62.50 (62–63) / DS 54.50 (54–55) / MBSR 28.00 (–) / F4S 11.00 (–) / T4S 15.50 (15–16) /
SRBDLS 6.00 (–) / SRB 1.00 (–) / UESC 5.00 (4–6) / PF 0 (50.0%) 1 (0.0%) 2 (50.0%) / DSD 0 (0.0%) 1 (100.0%) / DSG 0 (100.0%) 1 (0.0%) /
DSVT 0 (50.0%) 1 (50.0%)

APPENDIX 3. Variation in morphometric characters (mean±SD, followed by ranges in parentheses for SVL, and medians, followed by ranges
in parentheses for other charactersgiven as ratios to SVL) of Scincella boettgeri and S. formosensis. See MATERIALS AND METHODS for
abbreviations of characters.

1. Miyakojima: female (n = 38), SVL 42.14±2.75 (35.2–46.9) / AGL 56.58 (53.77–61.28) / SFL 33.18 (31.78–35.51) / SEL 7.04 (6.60–7.95) /
SEOL 18.20 (17.40–19.89) / EEL 7.16 (6.64–8.24) / FLL 23.18 (20.52–26.38) / HLL 32.61 (30.28–36.43) / T4L 10.33 (8.97–11.65) / HL 17.94
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(16.74–19.60) / HW 12.44 (11.75–14.40) / HD 8.74 (7.52–11.14) / EL 5.09 (4.65–5.71) / EOL 2.71 (2.21–3.02) / EOW 2.24 (1.59–2.66) / TDL
2.01 (1.12–2.42); male (n = 46), SVL 44.18±3.16 (34.7–49.0) / AGL 53.26 (50.46–55.90) / SFL 35.64 (32.97–37.53) / SEL 7.33 (6.72–7.95) /
SEOL 19.59 (18.74–20.39) / EEL 7.86 (7.13–8.67) / FLL 25.36 (23.47–27.96) / HLL 35.35 (32.35–37.47) / T4L 11.37 (10.41–12.58) / HL 18.88
(17.55–20.17) / HW 13.46 (12.36–14.70) / HD 9.60 (8.13–11.61) / EL 5.48 (4.90–6.07) / EOL 2.93 (2.44–3.46) / EOW 2.32 (1.86–2.67) / TDL
2.07 (1.75–2.54)
2. Ohgamijima: female (n = 4), SVL 44.05±2.60 (41.2–47.5) / AGL 58.46 (55.38–59.82) / SFL 34.11 (32.63–36.16) / SEL 7.08 (6.74–7.28) /
SEOL 18.51 (17.26–18.93) / EEL 7.29 (6.95–7.32) / FLL 23.54 (21.68–24.27) / HLL 32.46 (31.58–34.55) / T4L 10.42 (10.19–10.96) / HL 18.29
(16.84–18.45) / HW 12.46 (12.00–12.86) / HD 8.77 (8.50–9.61) / EL 5.03 (4.63–5.10) / EOL 2.74 (2.43–2.75) / EOW 2.06 (1.94–2.10) / TDL 1.76
(1.60–1.89)
3. Kurimajima: female (n = 18), SVL 43.86±2.10 (39.9–47.1) / AGL 57.69 (54.59–60.14) / SFL 32.79 (31.89–34.06) / SEL 6.83 (6.54–7.35) /
SEOL 18.10 (17.43–18.68) / EEL 7.29 (6.94–7.64) / FLL 23.01 (22.13–25.06) / HLL 32.54 (29.94–34.49) / T4L 10.16 (8.84–11.28) / HL 17.66
(16.78–18.14) / HW 12.56 (12.10–13.44) / HD 8.57 (7.52–9.27) / EL 5.01 (4.56–5.51) / EOL 2.47 (2.19–2.94) / EOW 1.97 (1.57–2.51) / TDL 1.82
(1.60–2.05); male (n = 6), SVL 46.68±1.48 (45.3–49.1) / AGL 54.90 (53.36–55.82) / SFL 33.97 (32.97–35.01) / SEL 7.30 (6.84–7.53) / SEOL
19.17 (18.54–19.56) / EEL 7.84 (7.28–8.10) / FLL 24.52 (24.28–25.21) / HLL 34.56 (32.59–36.03) / T4L 10.89 (10.66–11.13) / HL 18.25 (17.88–
18.90) / HW 13.14 (12.47–13.65) / HD 8.97 (8.40–10.02) / EL 5.48 (4.81–5.52) / EOL 2.81 (2.65–2.86) / EOW 2.16 (1.97–2.52) / TDL 1.90 (1.77–
2.20)
4. Irabujima: female (n = 18), SVL 40.33±2.66 (36.7–45.6) / AGL 57.28 (53.93–59.2) / SFL 33.90 (32.64–35.33) / SEL 7.34 (6.79–7.71) / SEOL
18.42 (17.76–19.12) / EEL 7.43 (7.01–7.90) / FLL 23.61 (22.41–24.87) / HLL 33.26 (32.35–35.42) / T4L 10.53 (9.72–11.30) / HL 18.06 (17.20–
19.02) / HW 12.50 (11.52–13.30) / HD 8.86 (8.35–9.90) / EL 5.08 (4.63–5.43) / EOL 2.66 (2.40–2.86) / EOW 2.18 (1.85–2.54) / TDL 1.92 (1.53–
2.39); male (n = 16), SVL 42.79±1.31 (40.5–45.6) / AGL 53.87 (51.46–56.47) / SFL 34.95 (33.18–36.41) / SEL 7.41 (7.03–8.11) / SEOL 19.34
(18.22–20.22) / EEL 7.62 (7.29–8.76) / FLL 25.41 (24.00–26.91) / HLL 36.32 (33.71–37.77) / T4L 11.63 (10.66–12.14) / HL 18.84 (18.14–19.55)
/ HW 12.80 (11.84–13.56) / HD 9.22 (8.98–10.12) / EL 5.34 (4.96–5.62) / EOL 2.76 (2.42–3.21) / EOW 2.32 (1.84–2.84) / TDL 1.96 (1.43–2.27)
5. Taramajima female (n = 18), SVL 38.14±2.88 (34.3–42.0) / AGL 55.49 (49.85–57.77) / SFL 34.92 (32.69–37.90) / SEL 7.54 (7.09–8.72) /
SEOL 19.24 (17.92–20.64) / EEL 7.77 (7.14–8.72) / FLL 24.91 (21.79–26.24) / HLL 34.67 (29.30–37.61) / T4L 10.95 (9.09–11.95) / HL 18.66
(17.62–20.41) / HW 12.97 (12.59–13.99) / HD 9.92 (8.33–10.73) / EL 5.34 (4.89–5.83) / EOL 3.03 (2.42–3.21) / EOW 2.30 (1.94–2.62) / TDL
2.04 (1.70–2.62); male (n = 24), SVL 38.01±3.17 (33.5–44.7) / AGL 52.46 (48.14–56.21) / SFL 36.73 (34.77–39.77) / SEL 7.99 (7.38–8.66) /
SEOL 20.33 (19.18–21.69) / EEL 8.44 (7.49–8.78) / FLL 26.07 (23.89–29.01) / HLL 36.71 (33.33–39.44) / T4L 11.64 (10.30–13.52) / HL 19.86
(18.46–20.60) / HW 13.68 (12.75–15.21) / HD 10.57 (9.20–12.68) / EL 5.62 (5.02–6.20) / EOL 3.25 (2.81–3.66) / EOW 2.46 (2.25–2.84) / TDL
2.02 (1.51–2.83)
6. Ishigakijima: female (n = 5), SVL 46.48±3.31 (41.1–49.0) / AGL 56.33 (53.77–57.79) / SFL 34.95 (32.65–37.96) / SEL 6.59 (6.53–7.30) /
SEOL 18.03 (17.14–19.46) / EEL 7.55 (7.03–8.12) / FLL 24.49 (21.98–24.80) / HLL 32.65 (31.21–36.50) / T4L 10.20 (9.45–11.19) / HL 16.70
(16.53–18.98) / HW 12.30 (11.87–13.62) / HD 9.79 (9.02–9.98) / EL 5.05 (4.69–5.35) / EOL 2.86 (2.42–2.92) / EOW 1.84 (1.63–2.20) / TDL 1.70
(1.63–1.98); male (n = 3), SVL 48.97Å}4.54 (43.8–52.3) / AGL 54.34 (53.35–54.88) / SFL 36.30 (34.99–36.42) / SEL 7.28 (7.26–7.30) / SEOL
18.95 (18.55–19.29) / EEL 7.87 (7.26–8.22) / FLL 26.00 (25.11–26.18) / HLL 34.42 (34.25–36.81) / T4L 11.47 (11.42–11.81) / HL 18.11 (17.21–
18.72) / HW 13.70 (13.39–13.96) / HD 10.24 (8.99–10.96) / EL 4.78 (4.72–5.71) / EOL 2.74 (2.29–2.76) / EOW 2.16 (2.10–2.28) / TDL 1.91
(1.83–1.97)
7. Taketomijima: female (n = 7), SVL 47.08±1.86 (44.2–49.8) / AGL 57.51 (53.30–59.71) / SFL 32.73 (31.87–35.84) / SEL 6.71 (6.42–7.08) /
SEOL 17.38 (16.98–18.10) / EEL 7.29 (7.08–7.52) / FLL 22.64 (21.46–24.01) / HLL 32.19 (29.58–32.91) / T4L 9.91 (9.39–10.27) / HL 16.91
(16.26–17.62) / HW 12.74 (11.85–13.22) / HD 10.02 (8.58–10.63) / EL 4.84 (4.79–5.66) / EOL 2.50 (2.08–2.64) / EOW 1.81 (1.46–2.20) / TDL
1.88 (1.61–2.36); male (n = 20), SVL 48.05±1.70 (45.0–51.4) / AGL 52.89 (47.01–57.00) / SFL 35.54 (34.00–37.71) / SEL 7.06 (6.78–7.54) /
SEOL 18.92 (18.26–19.56) / EEL 8.02 (7.71–8.32) / FLL 25.16 (23.43–26.85) / HLL 33.74 (30.50–36.21) / T4L 10.60 (10.10–11.48) / HL 18.22
(17.55–19.02) / HW 13.39 (12.35–13.85) / HD 10.55 (9.92–12.31) / EL 5.39 (4.86–5.61) / EOL 2.75 (2.14–3.12) / EOW 2.13 (1.85–2.59) / TDL
1.91 (1.46–2.30)
8. Kuroshima: female (n = 23), SVL 41.6±2.97 (35.0–47.3) / AGL 56.38 (53.19–61.18) / SFL 34.57 (32.33–36.41) / SEL 7.12 (6.42–7.65) /
SEOL 18.16 (17.13–20.00) / EEL 7.45 (6.85–8.02) / FLL 23.73 (21.41–25.75) / HLL 33.10 (29.98–36.29) / T4L 10.24 (8.89–11.51) / HL 17.96
(16.70–19.71) / HW 12.97 (12.21–14.07) / HD 10.17 (8.99–11.00) / EL 5.16 (4.50–6.00) / EOL 2.84 (2.48–3.32) / EOW 2.18 (1.82–2.50) / TDL
1.91 (1.65–2.57); male (n = 36), SVL 44.73Å}2.45 (37.5–48.5) / AGL 53.08 (48.61–56.54) / SFL 36.01 (33.18–39.20) / SEL 7.30 (6.79–8.00) /
SEOL 19.31 (18.00–21.07) / EEL 8.00 (7.24–8.80) / FLL 25.27 (23.24–27.73) / HLL 35.02 (32.70–40.00) / T4L 11.17 (10.44–13.33) / HL 18.59
(16.98–20.27) / HW 13.67 (11.86–14.76) / HD 10.71 (9.40–11.73) / EL 5.41 (4.91–5.93) / EOL 3.06 (2.66–3.37) / EOW 2.30 (1.78–2.73) / TDL
1.94 (1.57–2.40)
9. Kohamajima: female (n = 3), SVL 45.8±7.19 (41.5–54.1) / AGL 57.83 (56.94–58.96) / SFL 35.42 (33.27–36.12) / SEL 7.23 (7.02–7.42) /
SEOL 18.80 (17.93–18.90) / EEL 7.47 (7.39–7.66) / FLL 24.10 (22.00–26.08) / HLL 35.42 (31.61–35.88) / T4L 11.57 (9.24–11.72) / HL 17.59
(17.01–17.94) / HW 13.16 (13.01–13.31) / HD 9.80 (9.57–9.88) / EL 4.82 (4.62–5.26) / EOL 2.87 (2.77–2.89) / EOW 1.93 (1.66–2.15) / TDL 1.91
(1.85–2.17); male (n = 2), SVL 45.30±2.40 (43.6–47.0) / AGL 50.82 (9.57–52.06) / SFL 36.04 (34.47–37.62) / SEL 7.18 (7.02–7.34) / SEOL
19.44 (19.15–19.72) / EEL 8.39 (8.30–8.49) / FLL 25.04 (24.54–25.53) / HLL 35.98 (35.78–36.17) / T4L 11.27 (11.06–11.47) / HL 18.12 (17.66–
18.58) / HW 13.48 (12.98–13.99) / HD 10.47 (10.09–10.85) / EL 4.97 (4.89–5.04) / EOL 2.76 (2.75–2.77) / EOW 2.10 (2.06–2.13) / TDL 1.99
(1.91–2.06)
10. Iriomotejima: female (n = 6), SVL 45.53±5.78 (35.3–51.0) / AGL 55.78 (54.39–59.79) / SFL 32.58 (30.46–37.68) / SEL 7.08 (6.18–7.36) /
SEOL 17.56 (16.50–19.26) / EEL 7.34 (6.60–7.65) / FLL 22.98 (22.47–24.35) / HLL 33.04 (28.66–36.17) / T4L 10.54 (9.28–12.06) / HL 16.65
(16.08–19.26) / HW 11.86 (10.31–13.31) / HD 9.14 (8.66–9.69) / EL 4.68 (4.31–5.10) / EOL 2.79 (2.27–3.12) / EOW 1.96 (1.68–2.55) / TDL 1.97
(1.47–2.13); male (n = 25), SVL 49.67±5.78 (33.8–55.7) / AGL 52.95 (48.54–56.65) / SFL 35.05 (31.54–37.87) / SEL 7.29 (6.46–7.86) / SEOL
18.60 (17.61–19.84) / EEL 7.77 (6.90–8.28) / FLL 25.15 (23.44–27.27) / HLL 34.69 (31.38–37.48) / T4L 11.59 (8.62–12.53) / HL 17.68 (16.70–
19.53) / HW 12.64 (11.50–13.92) / HD 10.02 (8.00–11.41) / EL 4.94 (4.18–5.62) / EOL 2.94 (2.51–3.37) / EOW 2.07 (1.67–2.66) / TDL 1.94
(1.55–2.37)
11. Haterumajima: female (n = 4), SVL 44.45±3.22 (41.5–48.1) / AGL 56.18 (54.26–58.22) / SFL 33.52 (32.47–35.71) / SEL 6.90 (6.49–7.23)
/ SEOL 17.71 (16.84–18.57) / EEL 7.26 (7.07–7.47) / FLL 23.34 (21.64–23.86) / HLL 32.24 (30.74–34.29) / T4L 9.73 (8.94–10.48) / HL 16.78
(16.01–17.14) / HW 12.31 (12.05–12.55) / HD 9.94 (9.15–10.17) / EL 4.76 (4.57–4.82) / EOL 2.33 (2.17–2.38) / EOW 1.92 (1.66–1.95) / TDL
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1.68 (1.66–1.95); male (n = 7), SVL 44.70±3.97 (40.2–49.3) / AGL 54.42 (51.54–56.31) / SFL 34.83 (31.85–36.16) / SEL 7.10 (6.78–7.46) /
SEOL 18.46 (18.20–18.93) / EEL 7.80 (7.28–8.39) / FLL 24.52 (23.82–26.70) / HLL 34.47 (32.65–36.51) / T4L 10.58 (9.94–11.65) / HL 17.91
(17.01–18.07) / HW 12.62 (11.65–13.59) / HD 10.17 (8.96–11.34) / EL 4.98 (4.85–5.22) / EOL 2.72 (2.43–3.04) / EOW 2.18 (1.62–2.28) / TDL
1.94 (1.64–2.07)
12. Yonagunijima: female (n = 19), SVL 45.54±2.99 (38.1–51.0) / AGL 56.25 (52.98–60.37) / SFL 33.54 (30.69–35.31) / SEL 6.79 (6.25–7.61)
/ SEOL 17.88 (16.47–18.72) / EEL 7.40 (6.47–7.87) / FLL 23.23 (21.18–26.30) / HLL 32.48 (30.20–34.66) / T4L 9.73 (9.17–10.82) / HL 17.20
(16.08–18.37) / HW 12.67 (10.73–14.17) / HD 9.92 (9.19–12.07) / EL 4.88 (4.38–5.52) / EOL 2.69 (2.29–3.15) / EOW 2.00 (1.86–2.47) / TDL
1.81 (1.46–2.09); male (n = 14), SVL 45.41±4.84 (35.0–52.0) / AGL 55.00 (48.57–57.48) / SFL 35.66 (33.85–40.57) / SEL 7.37 (6.92–8.28) /
SEOL 19.46 (17.69–21.43) / EEL 8.15 (7.31–8.71) / FLL 25.86 (23.60–26.83) / HLL 34.96 (32.69–37.43) / T4L 10.92 (9.81–12.86) / HL 18.48
(17.31–20.86) / HW 13.75 (12.37–15.43) / HD 10.70 (9.62–11.44) / EL 5.29 (4.81–6.00) / EOL 2.86 (2.60–3.14) / EOW 2.25 (1.91–2.86) / TDL
1.94 (1.69–2.40)
13. Taipei: female (n = 2), SVL 39.05±1.48 (38.0–40.1) / AGL 55.20 (54.61–55.79) / SFL 34.87 (33.41–36.32) / SEL 7.43 (7.23–7.63) / SEOL
18.58 (17.96–19.21) / EEL 7.82 (7.48–8.16) / FLL 25.63 (24.94–26.32) / HLL 35.21 (35.16–35.26) / T4L 10.63 (10.47–10.79) / HL 18.07 (17.46–
18.68) / HW 12.94 (12.72–13.16) / HD 9.72 (9.47–9.98) / EL 5.26 (4.99–5.53) / EOL 2.69 (2.63–2.74) / EOW 1.92 (1.74–2.10) / TDL 1.92 (1.84–
2.00); male (n = 1), SVL 43.60 (–) / AGL 51.61 (–) / SFL 34.86 (–) / SEL 7.80 (–) / SEOL 18.35 (–) / EEL 7.34 (–) / FLL 22.71 (–) / HLL 35.55
(–) / T4L 9.63 (–) / HL 18.58 (–) / HW 12.38 (–) / HD 9.63 (–) / EL 4.82 (–) / EOL 2.98 (–) / EOW 2.52 (–) / TDL 1.83 (–)
14. Hsinchu: female (n = 8), SVL 42.82±3.34 (38.3–47.3) / AGL 56.21 (53.61–57.27) / SFL 33.72 (32.14–34.54) / SEL 6.95 (6.55–7.57) / SEOL
18.19 (17.47–19.32) / EEL 7.07 (6.77–7.57) / FLL 25.20 (23.47–27.27) / HLL 36.68 (34.88–39.56) / T4L 11.73 (10.78–13.76) / HL 17.61 (16.91–
18.80) / HW 12.54 (11.79–13.84) / HD 8.35 (7.64–9.03) / EL 4.93 (4.58–5.67) / EOL 2.52 (2.18–2.87) / EOW 1.89 (1.54–2.31) / TDL 1.89 (1.75–
2.06); male (n = 10), SVL 39.50±1.52 (37.1–42.5) / AGL 53.61 (50.40–55.77) / SFL 36.18 (34.99–37.47) / SEL 7.70 (7.42–7.92) / SEOL 20.05
(19.60–20.84) / EEL 7.72 (7.53–8.09) / FLL 28.23 (26.38–28.84) / HLL 39.90 (37.62–41.24) / T4L 12.98 (11.88–14.29) / HL 19.34 (18.61–19.95)
/ HW 13.40 (12.63–15.00) / HD 8.62 (7.92–9.16) / EL 5.47 (5.21–5.66) / EOL 2.68 (2.51–2.98) / EOW 2.33 (1.73–2.73) / TDL 1.98 (1.76–2.25)
15. Miaoli: female (n = 18), SVL 38.88±4.06 (34.1–45.8) / AGL 55.56 (51.90–63.20) / SFL 34.66 (31.48–38.30) / SEL 7.63 (6.86–8.50) / SEOL
19.25 (17.65–20.76) / EEL 7.72 (7.08–8.80) / FLL 26.50 (22.79–29.33) / HLL 36.70 (32.69–41.06) / T4L 12.38 (10.70–14.37) / HL 18.92 (16.59–
20.76) / HW 12.85 (12.16–14.82) / HD 9.42 (8.55–10.92) / EL 5.21 (4.37–5.70) / EOL 2.88 (2.43–3.22) / EOW 1.92 (1.21–2.63) / TDL 1.94 (1.31–
2.56); male (n = 9), SVL 40.23±2.62 (35.6–45.1) / AGL 53.03 (49.89–55.31) / SFL 36.77 (35.70–39.61) / SEL 7.88 (7.60–8.65) / SEOL 19.86
(19.19–20.79) / EEL 8.20 (7.75–8.87) / FLL 27.25 (24.70–27.78) / HLL 38.50 (35.48–39.51) / T4L 12.32 (11.31–14.04) / HL 19.42 (18.85–20.22)
/ HW 13.83 (12.83–14.33) / HD 10.35 (9.31–11.38) / EL 5.43 (4.66–5.85) / EOL 3.09 (2.66–3.32) / EOW 2.20 (1.77–2.81) / TDL 1.96 (1.52–2.44)
16. Taichung: female (n = 4), SVL 36.83±1.20 (35.7–38.4) / AGL 54.90 (53.64–57.70) / SFL 35.87 (34.45–37.20) / SEL 7.92 (7.55–8.40) /
SEOL 20.01 (19.41–20.45) / EEL 8.20 (8.07–8.40) / FLL 27.34 (26.82–27.98) / HLL 36.70 (36.46–38.23) / T4L 12.60 (12.24–13.30) / HL 19.46
(18.87–20.45) / HW 14.16 (13.48–14.40) / HD 11.07 (10.16–11.48) / EL 5.50 (5.39–5.60) / EOL 2.91 (2.80–3.05) / EOW 2.02 (1.89–2.22) / TDL
1.91 (1.82–2.80); male (n = 15), SVL 37.15±2.02 (34.4–41.4) / AGL 51.93 (48.91–54.25) / SFL 37.90 (35.00–40.46) / SEL 8.54 (8.06–8.93) /
SEOL 21.41 (20.43–22.51) / EEL 8.86 (8.06–9.18) / FLL 28.18 (26.80–31.05) / HLL 38.75 (37.23–42.16) / T4L 13.55 (12.47–14.41) / HL 20.64
(19.51–21.61) / HW 14.67 (14.04–15.38) / HD 11.68 (11.02–12.67) / EL 5.64 (5.31–6.27) / EOL 3.25 (2.75–3.80) / EOW 2.42 (1.90–2.85) / TDL
2.17 (1.88–2.56)
17. Yunlin: female (n = 1), SVL 36.2 (–) / AGL 55.25 (–) / SFL 36.74 (–) / SEL 8.01 (–) / SEOL 19.89 (–) / EEL 8.01 (–) / FLL 25.69 (–) / HLL
40.06 (–) / T4L 12.98 (–) / HL 19.61 (–) / HW 14.36 (–) / HD 8.84 (–) / EL 5.80 (–) / EOL 3.04 (–) / EOW 2.76 (–) / TDL 2.21 (–); male (n = 3), SVL
38.23±1.01 (37.3–39.3) / AGL 51.91 (51.21–52.49) / SFL 36.48 (35.88–37.00) / SEL 7.84 (7.77–7.89) / SEOL 20.38 (20.36–20.47) / EEL 8.04
(7.87–8.14) / FLL 26.51 (26.21–26.81) / HLL 38.34 (37.15–39.37) / T4L 12.87 (12.21–13.39) / HL 20.21 (19.85–20.38) / HW 12.87 (12.47–14.44)
/ HD 9.19 (9.12–9.92) / EL 5.77 (5.60–5.90) / EOL 3.22 (3.15–3.31) / EOW 2.36 (2.29–2.68) / TDL 2.10 (2.04–2.14)
18. Nantou: female (n = 17), SVL 39.98±3.28 (35.0–46.1) / AGL 55.34 (52.00–57.04) / SFL 34.57 (32.49–37.14) / SEL 7.32 (6.86–8.00) / SEOL
19.19 (17.75–20.29) / EEL 7.58 (6.86–8.57) / FLL 25.50 (23.34–27.76) / HLL 36.58 (33.62–38.92) / T4L 11.90 (10.63–13.19) / HL 18.67 (17.57–
20.11) / HW 12.78 (11.67–13.60) / HD 8.58 (7.50–9.62) / EL 5.30 (4.77–6.00) / EOL 2.67 (2.39–3.30) / EOW 2.20 (1.74–2.55) / TDL 1.96 (1.60–
2.47); male (n = 40), SVL 38.70±2.19 (34.2–42.9) / AGL 51.87 (48.2–54.87) / SFL 36.55 (34.62–39.37) / SEL 7.77 (7.31–8.50) / SEOL 20.53
(19.23–21.47) / EEL 8.05 (7.54–8.77) / FLL 27.22 (24.54–30.44) / HLL 38.65 (35.56–40.92) / T4L 12.76 (11.46–14.04) / HL 20.08 (18.46–21.05)
/ HW 13.63 (12.56–14.94) / HD 9.09 (8.01–11.60) / EL 5.60 (4.95–5.98) / EOL 2.95 (2.39–3.66) / EOW 2.35 (1.86–2.75) / TDL 2.04 (1.68–2.47)
19. Chiayi: female (n = 2), SVL 42.05±2.74 (40.3–43.8) / AGL 55.98 (53.65–58.31) / SFL 34.43 (33.25–35.62) SEL 7.50 (7.30–7.69) / SEOL
18.55 (18.49–18.61) / EEL 7.62 (7.30–7.94) / FLL 24.14 (23.97–24.32) / HLL 35.45 (35.16–35.73) / T4L 10.80 (10.17–11.42) / HL 18.67 (18.61–
18.72) / HW 12.74 (12.33–13.15) / HD 10.62 (9.82–11.41) / EL 4.74 (4.47–5.02) / EOL 2.86 (2.74–2.98) / EOW 1.66 (1.49–1.83) / TDL 1.53
(1.24–1.83); male (n = 4), SVL 38.6Å}2.28 (36.4–41.8) / AGL 52.69 (51.10–54.97) / SFL 36.61 (35.86–37.37) / SEL 8.01 (7.42–8.79) / SEOL
20.87 (19.86–21.98) / EEL 8.27 (7.66–8.79) / FLL 27.69 (25.36–28.27) / HLL 38.71 (35.88–39.84) / T4L 12.86 (11.48–13.19) / HL 20.47 (19.62–
21.43) / HW 13.78 (12.68–14.29) / HD 10.88 (8.90–11.32) / EL 5.50 (4.78–5.53) / EOL 3.08 (2.87–3.16) / EOW 2.02 (1.67–2.62) / TDL 2.01
(1.83–2.20)
20. Tainan: female (n = 1), SVL 35.70(–) / AGL 53.50 (–) / SFL 37.54 (–) / SEL 8.12 (–) / SEOL 19.89 (–) / EEL 8.12 (–) / FLL 28.01 (–) / HLL
40.90 (–) / T4L 13.16 (–) / HL 19.89 (–) / HW 13.72 (–) / HD 10.08 (–) / EL 5.88 (–) / EOL 3.36 (–) / EOW 2.24 (–) / TDL 1.96 (–); male (n = 2), SVL
41.70±1.98 (40.3–43.1) / AGL 51.70 (51.04–52.36) / SFL 36.83 (36.20–37.47) / SEL 7.56 (7.42–7.69) / SEOL 20.27 (20.19–20.35) / EEL 7.92
(7.66–8.19) / FLL 25.38 (22.97–27.79) / HLL 37.14 (34.57–39.70) / T4L 11.79 (10.67–12.90) / HL 19.31 (19.03–19.60) / HW 13.34 (12.53–14.14)
/ HD 9.61 (9.05–10.17) / EL 5.40 (5.34–5.46) / EOL 2.76 (2.55–2.98) / EOW 2.16 (2.09–2.23) / TDL 2.28 (2.09–2.48)
21. Kaohsiung: female (n = 6), SVL 42.85±3.38 (37.3–47.1) / AGL 55.98 (52.45–57.21) / SFL 34.21 (33.33–37.53) / SEL 6.92 (6.79–7.77) /
SEOL 18.25 (17.41–21.81) / EEL 7.44 (7.01–8.09) / FLL 24.14 (21.66–27.35) / HLL 34.13 (31.64–37.74) / T4L 11.00 (9.98–12.01) / HL 17.80
(16.98–20.34) / HW 12.47 (11.90–13.72) / HD 9.60 (9.38–10.72) / EL 4.74 (4.46–5.36) / EOL 2.49 (2.12–2.68) / EOW 1.88 (1.57–2.45) / TDL
2.05 (1.60–2.29); male (n = 7), SVL 40.03±1.95 (36.0–41.7) / AGL 52.58 (48.47–55.42) / SFL 36.70 (34.46–38.01) / SEL 7.64 (7.43–7.78) /
SEOL 19.90 (19.28–20.00) / EEL 7.91 (7.62–8.33) / FLL 27.52 (25.06–28.40) / HLL 37.84 (35.42–41.11) / T4L 12.24 (11.81–13.06) / HL 19.44
(18.94–19.70) / HW 13.33 (12.76–15.27) / HD 9.44 (8.37–11.60) / EL 5.17 (4.80–5.56) / EOL 2.78 (2.46–2.89) / EOW 2.17 (1.72–2.78) / TDL
1.97 (1.92–2.30)
22. Pingtung: male (n = 1), SVL 36.00 (–) / AGL 54.44 (–) / SFL 36.39 (–) / SEL 8.33 (–) / SEOL 20.00 (–) / EEL 8.33 (–) / FLL 25.00 (–) / HLL
37.22 (–) / T4L 11.11 (–) / HL 19.72 (–) / HW 13.06 (–) / HD 8.89 (–) / EL 5.56 (–) / EOL 2.50 (–) / EOW 2.22 (–) / TDL 1.94 (–)
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