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Members of the genus Hasora Moore, 1881
are fairly large in size among skippers and are
swift, strong flyers (Eliot 1992).  The species diver-
sity of this genus is high, with approximately 28
species, and it is the 2nd-largest skipper genus in
Southeast Asia (Tsukiyama 1981, Chiba 1995).
Only Celaenorrhinus Hübner, 1819 contains more
species in the region.  The genus has a vast distri-
butional range, from the Indian subcontinent, east-
wards across nearly all of southeastern Asia,
reaching Papua New Guinea, Australia, and Fiji
(Evans 1949, Tsukiyama 1981, Eliot 1992).  It
reaches its highest species diversity in the Oriental
tropics (Tsukiyama 1981).  The ranges of only a
few Hasora species extend northwards into south-
ern China.  Among them, just 1 species, namely
Hasora anura de Nicéville, 1889, is a purely mon-
tane species that is restricted to northern territory,

ranging from the southern part of continental
China and not extending much farther south in
Indochina (Shirôzu 1960, Tsukiyama 1981).  H.
anura was previously divided into 3 geographical
races, H. a. anura de Nicéville, 1889 (Sikkim,
northeastern India, and northern Burma), H. a.
danda Evans, 1949 (Indochina), and H. a. china
Evans, 1949 (continental China) (Chiba 1995)
(Fig. 1).  Evans (1949) considered danda as a
good species, but Chiba (1995) pointed out that
the diagnostic characters of danda used by Evans
agree with those of anura and concluded that the
2 taxa are conspecific.

The presence of H. anura in Taiwan was con-
firmed by Shirôzu (1943), who stated that there
are differences in the wing markings between the
populations of H. anura in Taiwan and those of the
nominotypical subspecies in mainland China, but
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no treatment was suggested due to the lack of suf-
ficient material from the Asian continent for com-
parison.  Shirôzu (1960) subsequently adopted the
name china for the populations of Taiwan.  Authors
have followed this treatment since then (e.g.,
Hamano 1986, Uchida 1988 1991 1995).  Never-
theless, Chiba et al. (1992) and Chiba (1995) con-
sidered that the wing patterns of populations from
Taiwan are distinct from those of continental Asian
populations.  Having compared samples of H.
anura from Taiwan with those from continental
Asia, we confirmed Chiba

,
s (1995) observations

and came to the conclusion that samples from the
island differ considerably from those of the Asian
continent in terms of adult morphology and larval
host usage.  Thus, the populations of H. anura
from Taiwan should be regarded as a new sub-
species.

MATERIALS AND METHODS

Taxonomic methods

Samples of H. anura from Taiwan were com-
pared with conspecific specimens from continental
Asia, including: 32 ♂ and 9 ♀ from Myanmar
(Burma); 47 ♂ and 9 ♀ from Thailand; 9 ♂ and 5
♀ from Laos; 10 ♂ and 10 ♀ from Vietnam; and
25 ♂ and 16 ♀ from China (Fig. 1).  Dissection of
the genitalia follows the procedures of Hsu and Liu

(2002).  Terminology follows Nijhout (1991) for
wing patterns, and Evans (1949) and Klots (1970)
for genitalia.  Types of H. a. taiwana subsp. nov.
are deposited in the following institutes and collec-
tions: BMNH: The Natural History Museum,
London, UK; HTC: Hiroshi Tsukiyama Collection,
Funabashi, Japan; KU: Faculty of Agriculture,
Kyushu Univ., Fukuoka, Japan; NMNS: National
Museum of Natural Science, Taichung, Taiwan;
NTNU, National Taiwan Normal Univ., Taipei,
Taiwan; and SEHU, Systematic Entomology
Laboratory, Hokkaido Univ., Sapporo, Japan.

Survey on the phenology and larval host
association

A study area at approximately 700 m in eleva-
tion in Lianhuachi, Yuchi, Nantou Co., central
Taiwan was selected to conduct a preliminary sur-
vey on the phenology and larval host association
of H. anura in Taiwan.  Observations were per-
formed once a month in 2001, at a site where both
the recorded larval host of Ormosia formosana
Kanehira, 1936 (Fabaceae) (e.g., Uchida 1988
1991 1995, Igarashi and Fukuda 2000) and Milletia
nitida Benthem, 1842 (Fabaceae), a frequently
reported host plant of the continental H. a. china
(Hill et al. 1978, Johnston and Johnston 1980,
Bascombe et al. 1999), grow abundantly.
Vegetation of both plants was examined for the
presence of immatures of H. anura.  Data of adult

Fig. 1. Distribution of Hasora anura subspecies; squares denote H. a. anura, circles H. a. danda, diamonds H. a. china, and triangles
H. a. taiwana.  Closed symbols indicate specimen records (HTC, KU, NMNS, NTNU, and SEHU), and open symbols indicate literature
records (from Evans 1949, Smith 1994, Bascombe et al. 1999).
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records were compiled from the literature.  Data
from 2 immature-rearing databases were used;
one is maintained by James J. Young, the Hong
Kong Lepidoptera Society (rearing lot abbreviated
as JJY), and the other is at the Department of Life
Science, NTNU (lot abbreviated as HSU).

RESULTS

SYSTEMATIC ACCOUNTS

Hasora anura taiwana, subsp. nov.
(Figs. 2, 3, 10, 11, 18-20, 30-33)

Description:  Male (Figs. 2, 10).  Forewing
length 21.2~24.0 (22.24 ± 0.96) mm (n = 14);
length of antenna 11.8~13.5 (12.49 ± 0.54 mm (n =
14).  Head.  Hairy, brown on vertex, chaetosemata
on vertex represented as pale-brown hair tufts;
additional chaetosemata behind antennae forming
brown brushes.  Antennae covered with brown
scaling dorsally, creamy-yellow ventrally, nudum
present at swollen part of flagellum.  Eyes semio-
val, smooth.  Labial palpus porrect, with short,
thick 1st segment and long, stout 2nd segment,
both covered with brown mixed with creamy-white
scaling; 3rd segment minute, digitate, covered by
brown scaling.  Thorax covered with pale-brown
hairs.  Legs covered with brown hairs.  

Forewing: Costa nearly straight but slightly
bent backwards at apex; termen concave, length
subequal to that of dorsum; dorsum straight.
Ground color of upperside uniformly glossy brown.
Central symmetry system represented by 1 or 2
minute, creamy-yellow subapical dots.  Fringe dark
brown.  Ground color of underside brown, overlaid
with ocherous scaling anteriorly and distally.
Creamy-yellow subapical dot(s) present as on
upperside.

Hindwing: Configuration quite circular but pro-
duced caudad, fairly straight along dorsum.
Ground color of upperside uniformly glossy brown.
Fringe dark brown.  Ground color of underside
brown, overlaid with ocherous scaling, with a nar-
row, grayish-white line present along tornal lobe.
Parafocal elements forming a serpentine line, with
a creamy-yellowish-white dash in cell Cu2.  Basal
symmetry system reduced to a small, creamy-yel-
lowish-white dot in discoidal cell.  Abdomen cov-
ered with brown hairs.  Genitalia (Figs. 18-20):
Tegumen broad at base, extending cephalad into a
vault.  Uncus bearing small, setaceous, lateral
bump basad; caudal end of uncus forming elon-

gate, lateral, flattened arms, each twisted at termi-
nal end and with a medial, outer protrusion.
Gnathos strongly protruding posteriad, extending
beyond caudal end of uncus.  Valva elongate, with
bifid style, forming a shallow, V-shaped depression
at caudal end; dorsal extension triangular with a
sharp point, ventral extension slightly serrate, cir-
cular; harpe slightly serrate dorsad, broad at base,
bearing a flattened arm leading to a dorsal, elon-
gate, triangular extension and a distal, broad,
upcurved extension.  Phallus straight, shorter than
length of valva, with phallobase more than 2x
length of aedeagus.

Female (Figs. 3, 11): Forewing length
19.0~22.7 (21.39 ± 1.22) mm (n = 8); length of
antennae approximately 11.8~12.5 (12.11 ± 0.37)
mm (n = 7).  Head and thorax: Structure and color
pattern as described for male.  Wings: Configu-
ration and ground color similar to those of male.
Markings much more prominent than those of
male; central symmetry system of forewing repre-
sented by 2 conspicuous, creamy-yellow, semi-
transparent spots in cells Cu1 and Cu2, and a
series of 3 or 4 small subapical dots of same color
arranged in a line.  Parafocal elements of forewing
underside diffused into broad patch of creamy-
white posteriorly.  Creamy-yellow dash and dot on
hindwing underside more prominent than those of
male.  Abdomen covered with brown hairs.

Immatures: Ovum (Fig. 30): Dome-shaped,
white, approximately 0.72 ± 0.01 mm in diameter,
0.52 ± 0.03 mm in height; chorion with 13~17 lon-
gitudinal ribs (n = 10).  Mature larva (Fig. 32):
Head nearly circular in shape, covered with soft,
white hairs on surface; dark brown or pale yellow-
ish-brown in color.  Body cylindrical, covered with
soft, white hairs, pale brown to dark brown in color.
T1 shield with dark-brown transverse band.  Anal
plate with circular posterior margin.  Four promi-
nent, yellow, longitudinal lines present dorsally.
Single, short yellow line present ventral to these
longitudinal lines on T2 and T3.  Similar but multi-
ple (1~3) lines present on each abdominal seg-
ment from A1 to A8.  Three prominent, longitudinal
white lines present laterally, with medial line run-
ning through spiracles.  Spiracles white.  Body
length reaching approximately 40 mm.  Pupa (Fig.
33): 25.7 ± 1.4 mm in length (n = 10).  Body
robust, tapering caudad, broad and blunt cephal-
ad.  A medial digitate process on vertex, with its
distal end swollen into a club.  Distal end of pro-
boscis barely touching A5.  Surface smooth but
bearing short, transparent setae.  Ground color
pale olive-green, spiracles dark brown.  Additional
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Figs. 2-9. Subspecies of Hasora anura, upperside.  2. taiwana, subsp. nov., holotype ♂; 3. ditto, paratype ♀; 4. subsp. china, ♂
(Guangxi Prov., China); 5. ditto, ♀ (Jiangxi Prov., China); 6. subsp. anura, ♂ (N. Myanmar); 7. ditto, ♀ (N. Thailand); 8. subsp. danda,
♂ (N. Thailand); 9. ditto, ♀ (Laos).  Scale bar = 1 cm.
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Figs. 10-17. Subspecies of Hasora anura, underside.  10. taiwana, subsp. nov., holotype ♂; 11. ditto, paratype ♀; 12. subsp. china, ♂
(Guangxi Prov., China); 13. ditto, ♀ (Jiangxi Prov., China); 14. subsp. anura, ♂ (N. Myanmar); 15. ditto, ♀ (N. Thailand); 16. subsp.
danda, ♂ (N. Thailand); 17. ditto, ♀ (Laos).  Scale bar = 1 cm.
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Figs. 18-29. Male genitalia of Hasora anura subspecies.  18. taiwana, subsp. nov., dorsal view of tegumen.  19. ditto, lateral view of
9th + 10th sclerites.  20. ditto, lateral view of phallus.  21. subsp. china (Yunnan Prov., China), dorsal view of tegumen.  22. ditto, lateral
view of 9th + 10th sclerites.  23. ditto, lateral view of phallus.  24. subsp. anura (N. Thailand), dorsal view of tegumen.  25. ditto, lateral
view of 9th + 10th sclerites.  26. ditto, lateral view of phallus.  27. subsp. danda (Laos), dorsal view of tegumen.  28. ditto, lateral view of
9th + 10th sclerites.  29. ditto, lateral view of phallus.  ST, style; TG, tegumen; UN, uncus; VA, valva; PA, phallus.  Scale bar = 1 mm.
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dark-brown dots present on A1 and A2.  White wax
covering entire body surface.

Host association :  Ormosia formosana
Kanehira, 1936 (Fabaceae) (Uchida 1988 1991
1995, Igarashi and Fukuda 2000).

Types:  Holotype ♂: Taiwan: Taizhong Co.,
Heping, Anmashan, 2000 m, 28 July 2003, H. C.
Huang and Y. C. Hsu Coll. (BMNH).

Paratypes:  1 ♀, [Taiwan]: Taichun-shu [=
Taizhong Co.], Daikoukei [= Dajiaxi], Urai[ruma] -
Meiji [= Guguan], 30 July 1941, K. Fukushima Coll.
(KU); 1 ♂, same locality as holotype, 30 Apr.
2000, C. C. Lu and C. Y. Hung coll., reared from
Ormosia formosana, emgd. 22 May 2000, HSU
00D35 (NMNS); 1 ♀, [Tawian: Nantou Co., Renai],
Baibara [= Meiyuan], 24 Feb. 1927, Kikuchi
Hasora anura de Nicéville Onashibiroudoseseri
det. T. Shirôzu (Aug. 1952) (SEHU); 1 ♀, Taiwan:
Nantou Co., Renai, Meifeng, 2100 m, 18 July
1990. C. L. Li coll. (BMNH); 1 ♂, Taiwan: Nantou

Co., Renai, Nanshanxi, ca 1000 m, 12 Mar. 1996,
Y. F. Hsu coll. (HTC); 1 ♂, Taiwan: Nantou Co.,
Renai, Hui-Sun Forest Station, ~800 m, 6 Oct.
1996, S. C. Chen coll. (HTC); 1 ♂, Taiwan: Nantou
[Co.], Renai, Sungkang [= Songgang, ~1900 m],
11 Mar. 1999. W. T. Yang coll., UV light, NMNS
ENT 3151-894 (NMNS); 10 ♂, 6 ♀, Tawian:
Nantou Co., Yuchi, Lianhuachi, ~700 m, 13 May
2004, Y. F. Hsu coll., reared from Ormosia for-
mosana, emgd. 31 May~11 June 2004, HSU
04E25 (NMNS, NTNU, HTC).

Distribution:  Restricted to Taiwan; found only
in the central part of the island from 700 to 2300 m
in elevation.

Biology :  Immatures were recorded and illus-
trated by Uchida (1995).  Ovum (Fig. 30) is
deposited singly, predominantly on the under sur-
faces of a hardened leaf, occasionally on twigs,
young leaves, or the upper surface of hardened
leaves (HSU 01E3; 04E25).  The larva (Figs. 31,



Zoological Studies 44(2): 200-209 (2005)206

32) devours soft leaves and constructs a shelter
with the leaves, into which the larva withdraws and
rests while not feeding.  Mature larvae evidently
depart from the host plant for pupation (HSU
01E71, 04E25).

Diagnosis:  The new subspecies can be dis-
tinguished from other subspecies by the following
characters.  1) Hindwing underside and anterior
1/2 of forewing underside are overlaid with pale,
slaty or purple-glossed scaling (Figs. 12-17) in the
continental subspecies, whereas they are overlaid
with ocherous scaling in a. taiwana (Figs. 10, 11).
2) The small dot and narrow dash on the hindwing
underside are white in the continental subspecies
(Figs. 12-17), whereas they are creamy-yellow in
subspecies a. taiwana (Figs. 10, 11).  3) Styles of
a. taiwana (Fig. 19) and a. china (Fig. 22) are simi-
lar in shape, with sharp dorsal and blunt ventral
extensions nearly perpendicular to each other,
whereas those extensions of the nominotypical
subspecies (Fig. 25) and a. danda (Fig. 28) are
widely separated and not sharply pointed at the
tips.  4) The valva rapidly narrows toward the distal
extensions in a. taiwana (Fig. 19), gradually nar-
rows in a. china (Fig. 25) and the nominotypical
subspecies (Fig. 25), and does not narrow in a.
danda (Fig. 28).  5) Arms of the uncus are closer

at the base and more apart distad, so that they
form a V-shape in a. taiwana (Fig. 19), but they do
not do so in the continental subspecies and form a
U-shape (Fig. 28).

Key to the subspecies of Hasora anura

1. Hindwing underside without white dot in discoidal cell;
styles with ventral extension shorter than dorsal exten-
sion, dorsal extension blunt distally...........................danda

- Hindwing underside with a white dot in discoidal cell*;
styles with ventral extension longer than dorsal extension,
dorsal extension pointed distally.......................................2

2. Wing undersides with purple gloss; boundary of dorsal
and ventral extension of styles poorly defined...........anura

- Wing undersides without purple gloss; dorsal and ventral
extension of styles perpendicular to each other..................
..........................................................................................3

3. Wing undersides with slaty scaling; arms of uncus widely
separated at base.......................................................china

- Wing undersides with ocherous scaling; arms of uncus
close to each other at base.....................................taiwana

* Occasionally the white dot is reduced in the nominotypical
subspecies. 

Phenology and Larval Host Association

During the study period, we only found imma-
tures of H. a. taiwana in early May (HSU 01E3) in

Figs. 30-33. Immatures of Hasora anura taiwana, subsp. nov.  30. Ovum.  31. Larval shelter (indicated by an arrow).  32. Mature larva.
33. Pupa.
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32 33
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the study area (Fig. 34), whereas larvae were
observed at an area outside of the study area in
late Apr. (HSU 00D35).  No trace of immatures of
H. a. taiwana was found at the study site in the
remaining months, although many empty shelters
were observed in late May (01E71, Fig. 34).

Immatures of H. a. taiwana were found only
on O. formosana during the present investigation,
although M. nitida grows sympatrically and abun-
dantly at the study site, suggesting that M. nitida
might not be an appropriate host plant for H. a. tai-
wana, because soft tissue of M. nitida was present
along with that of O. formosana but was not uti-
lized by H. a. taiwana.

DISCUSSION

The styles of H. a. china (Fig. 19) and H. a.
taiwana (Fig. 22) are nearly identical in shape,
suggesting that H. a. china may be a sister sub-
species of H. a. taiwana.  Evans (1949) considered
danda, which he described based on a type from
Myanmar, to be a species distinct from H. anura,
but listed only 3 weakly defined characters on the
wing pattern as diagnostic features for the species,
including 1) the discal line on the hindwing under-
side of male danda is not indented in“space 5”
(= cell M1); 2) the [subapical] dots of the forewing
are absent in danda; and 3) the white dot in the
[discoidal] cell is absent.  However, Chiba (1995)
pointed out that all of these characters may be
seen in H. anura and proposed placing danda
within H. anura.  As a matter of fact, we found no
difference in terms of wing markings between H. a.
anura and H. a. danda, except the latter presum-

ably does not possess the white discoidal spot on
the hindwing underside.  Problematically, some
specimens from Myanmar possess the white dot
while others do not, while almost all specimens
examined from eastern Indochina lack the white
dot (94%, n = 34).  The genitalia structure of these
eastern Indochinese specimens (Figs. 27-29,
notice the structure of the styles) is distinct from
that of the other 3 subspecies.  We tentatively con-
sider the form with no white discoidal spot as H. a.
danda following Evans

,
(1949) diagnosis herein.

However, it cannot be ruled out that the form with-
out a white spot in Myanmar, i.e., the topotypes of
danda, actually represents H. a. anura with
reduced white spots, and the spotless populations
in eastern Indochina represent a distinct form or
taxon.  To clarify this problem, examinations of
long series of samples from various sites across all
of Indochina and the Indian subcontinent will be
necessary.

Combining the results of phenological obser-
vations with data on adults collected from the liter-
ature (Fig. 35), it is reasonable to conclude that H.
a. taiwana is a univoltine species.  The ovum of
this taxon is laid in late spring and hatches in coin-
cidence with bud-breaking of O. formosana.
Adults of H. a taiwana emerge by late May and
remain active through the summer.  They probably
enter diapause after the summer activity, and
resume activity and oviposit after the winter pass-
es.

The larval hosts of H. a. china are known to
be M. nitida in Hong Kong and continental China
(Hill et al. 1978, Johnston and Johnston 1980,
Bascombe et al. 1999) (JJY 2838, 2840, 3321,
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Fig. 35. Documentation of adult appearance of Hasora anura
taiwana based on literature records (from Shirôzu 1960,
Yamanaka 1980, Uchida 1991 1995) and specimens (HTC,
KU, NMNS, NTNU, and SEHU).  The period of time is at an
interval of 1/2 a month.
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Hasora anura taiwana at Lianhuachi, Yuchi, Nantou Co.,
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3324, 3337, 3338, 3339, 3340, 3418, 4115, 4151;
HSU 00D32) and O. glabrrima Y. C. Wu, 1940 in
Guangdong, China (JJY 2480, 2481).  Moreover,
an additional species of Milletia was observed to
serve as a host plant of the skipper in northern
Guangdong (JJY 2939, 3617).  In contrast,
although M. nitida and other species of Milletia
also exist and are widespread in Taiwan (Huang
and Ohashi 1993), none of them has been record-
ed as an appropriate larval host for H. a. taiwana.
The field survey performed in this study confirmed
that M. nitida is not utilized as a host, suggesting
that the insular race of H. anura is monophagous,
specializing on O. formosana.  Utilization of O. for-
mosana as the sole larval host by H. anura pro-
vides a possible explanation for the restricted dis-
tribution of the skipper within Taiwan, where it has
only been recorded from the central part of the
island (Yamanaka 1980), for O. formosana is
found only in central Taiwan (Huang and Ohashi
1993).  H. a. china is, on the other hand, wide-
spread and abundant as it utilizes a broader host
range.

In total, larval host plants of 10 Hasora
species are known (Parsons 1999, Braby 2000,
Igarashi and Fukuda 2000, Robinson et al. 2001),
and all species associate with the legume genera
of Milletia, Derris, Pongamia, or Fordia, except that
H. discolor utilizes Mucuna (Parsons 1999, Braby
2000).  Milletia, Derris, Pongamia, and Fordia all
belong to a terminal clade within the Fabaceae,
named core Millettieae, as defined by Hu et al.
(2000 2002), whereas Kajita et al. (2001) demon-
strated that Mucuna is phylogenetically distant
from the core Millettieae.  There seems little doubt
that the ground plan host association of Hasora is
with the core Millettieae, as members of this clade
are used by nearly all Hasora species for which
the host plant has been recorded.  Interestingly,
Ormosia, the sole host plant of H. a. taiwana, is
considered to be at a more basal position within
the Fabaceae (Chappill 1995, Hu et al. 2000
2002).  This host usage is evidently a derived con-
dition, as larvae of the continental H. anura are
known to feed on both Milletia and Ormosia as dis-
cussed in the previous paragraph, and most other
Hasora species util ize members of the core
Millettieae.  Similar patterns are seen in other but-
terfly groups; for instance, the Rhamaceae associ-
ation of Nymphalis californica is evidently derived
from the Urticales association shared by other
Nymphalis species (Janz et al. 2001); the
Rhododendron association of Howarthia is derived
from the Fagaceae association shared by the puta-

tive sister groups of the genus (Hsu et al. 2004).
An interesting question remaining to be solved is
why H. a. taiwana is specialized or at least why it
shows a strong preference toward Ormosia, as no
member of the core Millettieae is known to be uti-
lized as a larval host by H. a. taiwana.  Future
tests on the acceptance of Milletia as potential
hosts for H. a. taiwana and differences in the sec-
ondary compounds and the leaf texture of Ormosia
and Milletia may possibly provide an answer.
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