DOI:10.6660/TESFE.1995016 & E&Formosan Entomol. 15:161-169 (1995) IS Research report

JFormosan Entomologist

Journal Homepage: entsocjournal.yabee.com.tw

Notes on the Life History of Sibataniozephyrus kuafui Hsu & Lin, 1994 (Lepidoptera: Lycaenidae)
[Research report]

BRWER/NRER (BBEE : /DREER) 2EEE [HRES]
Shen-Horn Yen*, Jia-Lurng Jan
EREDAL* - BERE
MBAEEE-mail :
Received:  Accepted: 1995/07/28  Available online: 1995/06/01

Abstract

Morphological description of immature stages and field observations of Sibataniozephyrus kuafui Hsu & Lin, 1994 from
Taiwan are reported for the first time. Eggs and larvae were collected from Taiwan Beech, Fagus hayatae Palib. ex Hayata
(Fagaceae). The larval stage is composed of four instars, and the entire larval, plus pupal stages took approximately 40 days in
laboratory condition. The length of the life cycle in field is estimated approximately 280-330 days. Slight but consistent
morphological differences are found between larvae and pupae of S. kuafui and the most closely species Japanses S. fujisanus
(Matsumura, 1910) in coloration and size. Besides, the senior author found egg shells of S. kuafui from the specimens of Taiwan
Beech deposited in herbarium, this discovery suggests the presence of this butterfly from other localities. Furthermore, brief
description of habitat, hostplant and discussion on problems in conservation of this new species are also given.
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ABSTRACT

Morphological description of immature stages and fiéld observations of
Sibataniozephyrus kuafui Hsu & Lin, 1994 from Taiwan are reported for the first
time. Eggs and larvae were collected from Taiwan Beech, Fagus hayatae Palib.
ex Hayata (Fagaceae). The larval stage is composed of four instars, and the
entire larval, plus pupal stages took approximately 40 days in laboratory
condition. The length of the life cycle in field is estimated approximately
280-330 days. Slight but consistent morphological differences are found between
larvae and pupae of S. kuafui and the most closely species Japanses 8. fujisanus
(Matsumura, 1910) in coloration and size. Besides, the senior author found egg
shells of S. kuafui from the specimens of Taiwan Beech deposited in herbarium,
this discovery suggests the presence of this butterfly from other localities.
Furthermore, brief description of habitat, hostplant and discussion on problems
in conservation of this new species are also given.

Key Words: Sibataniozephyrus kuafui;, S. fujisanus; immature stages; Fagus
hayatae; Cha—Tien—Shan Nature Preserve

Introduction

The genus Sibataniozephyrus In-
omata, 1986 previously included only one
species, S. fujisanus (Matsumura, 1910)
from Japan. Hsu and Lin (1994) recently
reported this genus from Taiwan with a
new species S. kuafui Hsu & Lin, 1994.
This discovery was resulted from observa-
tion that incongruity exists between dis-
tribution of Fagus and Sibataniozephyrus
(Hsu and Lin, 1994).

Sibataniozephyrus represents the Fa-
gus—feeding member of Theclini lycaenid

*Correspondence / reprint request address

butterfly. Considering the distribution
centers of Fagus and Theclini are located
in China, where the Fagus—feeding be-
havior likely evolved, Hsu concluded that
the absence of Sibataniozephyrus from
Taiwan was unusual. Hsu and Lin had
visited the Pei-Cha—Tein—Shan area for
many times searching for this expected
Theclini butterfly since 1986. In 1992,
their efforts finally led to the discovery of
S. kuafui. meanwhile, Tanikado (1994)
demonstrated that this species was dico-
vered with a single female collected in
1993 from the same locality. Although
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Hsu and Lin (1994) pointed out that this
new Theclini butterfly undoubtedly util-
izes Taiwan Beech as its larval host in
Taiwan because it is associated exclusive-
ly with this plant, the life history and
morphology of immature stages remain to
be investigated.

In the present paper, the authors
describe the immature stages and adult
behavior of S. kuafui for the first time.
Conservation of this butterfly is also
discussed.

Materials and Methods

In December of 1993, Ming-Yao Lin
led the senior author and Yunn-Jyr Liao
visited the Pei—Cha—Tein—Shan Nature
Preserve, the type locality of S. kuafui,
for observation. Later, on the 12th of
February, the authors revisited the habi-
tat and successfully collected one hatched
egg shells and four 2nd instar larvae from
the buds of Taiwan Beech. Material was
brought back to laboratory and reared
under room temperatures. Larvae were
reared in a 10.0X5.0X3.0cm plastic con-
tainer with full supply of the leaves of
Taiwan Beech.

Flight period and behavior of adults
were based on observations conducted at
the habitat on May 1, 11-12, 21-22, and
June 4-5 in 1994. The date, sex, activity,
time and physical condition of each
netted specimen were recorded for estima-
tion of flight period of adults. The rating
system of physical condition for each
individual followed Watt et al. (1977) as
follows:

1. Very Fresh (VF): recently emerged,
wings still shining, soft.

2. Fresh (F): wings and other cuticle dry
and hard, with no visible damage.

3. Slightly Worn (SW): noticeable wear
of scales from wings or body.

4. Worn (W): wings showing fraying or
tearing in their cuticle.

5. Very Worn (VW): wings with extensive
scale wear and cuticle damage.
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Wing-wear rating is employed to estimate
the flight period of adults.

Addtionally, Onodera of Japan pro-
vided us an unhatched egg, four pupae
and photographs for the final-instar la-
rvae of S. fujisanus (Matsumura, 1910),
the most related species of S. kuafui from
Hosokubodani, Chichibu city, Saitama
Pref., Japan, in 1993, for morphological
comparison.

Results

Morphology and Biology of Immature
Stages and Adults
Eggs (Fig.1)

Diameter 1.00-1.03 mm, height 0.55
mm. White, dome—shaped, of typical Ly-
caenine shape; rounded in upper view and
echinoid in lateral view, the upper surfa-
ce slightly convex, bottom surface flatte-
ned. Reticulum of the outer chorion
pitted. The depressed pits present within
a network of intersecting chorionic ri-
dges. Size larger than other Theclini
species from Taiwan. No obvious dif-
ference from S. fujisanus in size (1.00-1.02
mm) (Shirozu and Hara, 1960; Fukuda et
al., 1984) and color. (Fig.2)

Larvae (Fig.3-8)

Final instar larvae onisciform,
dorsoventrally compressed, attenuated at
both ends, apparently broader in pro-
thoracic segment. Length 13.0 mm at the
beginning and 16.0-19.0 mm before enter-
ing prepupal quiescence. Prior to pupa-
ting, prepupal larva contracted consider-
ably in length (10.0-11.0 mm), rounded
into a broad axial arch. Very similar to S.
fujisanus (Fig.8) but slightly larger in
size (16.0 mm) (Shirozu and Hara, 1960;
Fukuda et al, 1984). HEAD: hypo-
gnathous, black, surface smooth with
several minute setae. THORAX: surface
brown, relatively smooth with numerous
minute secondary setae, each at the
center of a black circular spot; center of
spiracle brilliant white, surrounded by a



anus on Fagus crenata; Fig.3 Lateral view of the 3rd
g.5 A simple nest built by a 2nd instar larva; Fig.6
f the final instar larva; Fig.8 Dorsal view of the

Fig.1 Egg of S. kuafui on Fagus hayatae; Fig.2 Egg of S. fujis
instar larva; Fig.4 Dorsal view of the 3rd instar larva; Fi
Lateral view of the final (4th) instar larva; Fig.7 Dorsal view 0
final instar larva of S. fujisanus.
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brown spiracular ring, spiracle visible in
prothorax but absent in meso— and meta-
thorax; prothorax more compressed than
other segments, several black—based setae
present along the anterior ridge and
white setae distributed to the lateral
margin; prothorasic shield black, compo-
sed of two triangle sclerotized parts with
six setae on each part; mesothorax sho-
rter than prothorax, two white arrow—like
markings  present between = supra-
spiracular line and subdorsal line; meta-
thorax similar to mesothorax in general
but with white markings relatively sle-
nder. ABDOMEN: Al to A5 similar to
metathorax in size and color; the white
marking expanded into a triangular area
at A6; A7 to A9 more flattened than
others, attenuated; a continuous white
line visible dorsally on A7 to A9; an black
circular area present on urogomphi with
several black—based setae. Crochets of
ventral proleg arranged in an interrupted
mesoseries.

Pupae (Figs.9-12)

Length 10.0-12.2 mm, width 0.35-0.40
mm. Brown dorsolaterally and dark
brown on wings. Single brown dorsal line
present between two rows of abdominal
spiracles. surface smooth with numerous
minute hairs. Body short and plump.
Wing cases straight laterally except for a
slight enlargement at A4, width reaching
0.40 mm. Head and cranial appendages
located on the ventral surface. Thorax
slightly tapered in front of the bases
anteriorly. Abdomen elliptical and we-
l-rounded posterior, strongly arched and
rounded, reaching maximun height at A4
(3.8 mm). Last segment reduced, becoming
nearly perpendicular to the ventral surfa-
ce. Color varied. Generally very simlar to
S. fujisanus in size (10.0 mm) (Shirozu and
Hara, 1960; Fukuda et al.,, 1984), shape
and color (Fig.12).

Biology of Immature Stages
Emergence of diapausing eggs was
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possiblely synchronized with the end of
dormancy of Taiwan Beech because the
second instar larvae were found inside
youngleaves in February, the beginning
of budding and blooming period of Tai-
wan Beech. No further feeding on the
eggshell was noted. Based upon the
observations that spawning by a female
was on May 21, 1994 and time of egg
hatched in February, 1994, incubation of
eggs is estimated to be at least 240 days.
Larvae were present from early Fe-

" bruary. The first and second instar larvae

built simple nests with the terminal
young leaves, then bored and fed insides
(Fig.5). While the third and fourth instar
larvae were usually found on the surface
of leaves. The young leaves readly pro-
vide yellowish green ground color and
reddish green veins similar to the mar-
kings of cryptically colored larvae.

In laboratory, the fourth instar "la-
rvae spent about 3 days in the prepupal
stage on the underside of fallen leaves of
Taiwan Beech from March 10 to 12, 1994.
They were motionless during the period
and shortened considerably. Initially the
pupae were light-brown, but soon became
dark brown with linear patterns. Pupal
stage lasted 11-15 days from March 12 to
21-27, 1994.

Adults (Fig.13)

Maie: Forewing lenght 16.0-18.6 mm
(mean=17.03mm, n=9); antennal length
8.2-9.0 mm (mean=8.5mm, n=9). Fore-
wing upperside metallic dark blue or
purple tinged with green, margin black;
underside ground color white with sub-
marginal spots dark black, other mar-
kings dark gray, proximal transverse line
very slim. Hindwing upperside with met-
allic area greenish blue with a purplish
outline, margin black, terminal outline
distinct, forming a white line through
entire termen; upperside with same
ground color as of forewing, discal band
and discoidal bar always completely me-
rged, not distinguishable from each other,



tornal patch orange or yellowish orange.

Female: Forewing length 16.2 mm
(n=16); antennal length 7.0mm (n=16).
Both wings with upperside groud color
dark brown and upperside markings more
developed than those in the male, other-
wise similar to the male.

In laboratory, two females emerged
"on March 25 and 27, and two males on
March 21 and 24.

Flight Period

The flight period of adults was ob-
served on May 1, 14-15, 21-22 and June 4
-5, 1994. On May 1, the authors netted 2
SW, 13W males and 4 VF females. Two
weeks later, 16 W to VW males, and 18 F
to SW female were observed. During the
last two trips, only W to VW females
were observed. The authors suspected
that the flight period could last until late
June. In Japan, however, the flight period
of S. fujisanus ranges from June to
September (Kawazoe and Wakabayashi,
1976; Fukuda et al., 1984; Inomata et al.,
1986; Kurita, 1993), such difference evi-
dently is resulted from the different
growth periods between Japanese Beeche
and Taiwan Beech.

Adult Behavior (Fig.14)

Observed daily adult behaviors inc-
lude foraging for nectar, perching, flying,
mating, and oviposition. During the peri-
od of peak activity, adults spent most of
time perching and flying. Compared to
other related Theclini butterflies in Tai-
wan such as Chrysozephyrus and Neo-
zephyrus, S. kuafui’s flight was slower.
They usually flight above the canopy of
Taiwan Beech or spread their wings on
leaves at sunshine. They nectared almost
exclusively on flowers of Trochodendron
aralioides Sieb. & Zucc. (Trochodendra-
ceae) from 9:00 to 15:00 hrs. and some-
times they also absorbed the water on
leave surface.

Courtship and mating were observed
on May 21, and these behaviors took

place in the vicinity of Taiwan Beech. In
order to search for potential mates, males
perched and darted out to investigate
passing objects. Taiwan Beech was the
preferred perching plant. Both males and
females began early morning basking
around 9:00. following this, males gener-
ally began to perch about 10:00~11:00 with
many of them continuing to bask
simultaneouly as they perched. Peak
perching activity took place in the early
afternoon and gradually attenuated arou-
nd 15:00-16:00.

Oviposition was obeserved during the
last three trips. Females selected suitable
trees to land, then walked down along
branches. Following this behavior, the
white, oblate spherical eggs were singlely
laid on the branches or inside of scales of
Taiwan Beech of about 2.0-3.0 m tall.

Length of Life Cycle

S. kuafui is univoltine. The estimated
lenght of the life cycle took approximate-
ly 280-330 days from time of oviposition

‘of the egg to emergence of the adult.

From time of hatching to emergence of
the adult spent approximately 40 days.

Habitat (Fig.15)

S. kuafui is hitherto only known from
the beech of Cha—Tien-Shan Nature Pre-
serve. This area was designated by The
Council of Agriculture in accordance
with the Cultural Heritage Preservation
law, and now the management agency is
Taiwan Forestry Bureau. The Taiwan
Beech forests consist of about 200 vascu-
lar plant species and are generally in a
three-layered structure. The canopy is
around 15 meters in height and mainly
consists of Taiwan Beech; the sub-
—canopy, shrub layer, from 2-5 meters,
mainly consist of Trochodendron, Illicium,
Malonia, Adinandre, Daphniphyllum and
Rhododendron etec.; and in addition. Yu-
shania niitakayamensis (Poaceae) is domi-
nant on the herbaceous layer (Hsieh,
1989; Yang and Lu, 1991).
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Fig.9 Dorsal view of the prepupa of S. fujisanus; Fig.10 Dorsal view of prepupa of S. fujisanus; Fig.11 Dorsal view
of the pupa of S. fujisanus; Fig.12 Dorsal view of the pupa of S. fujisanus; Fig.13 A newly emerged male of
S. kuafui; Fig.14 A femals S. kuafui perching on Taiwan Beech; Fig.15 Landscape of Pei Cha—Tein—-Shan
Nature Preserve during the budding period of Taiwan Beech.
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Discussion

Fagus hayatae and Distribution of
Sibataniozephyrus kuafui

Taiwan Beech, Fagus hayatae Palib.
ex Hayata (Fagaceae), is the only known
host plant for S. kuafui even though S.
fujisans could be reared with Quercus sp.
(Fagacese) in artificial condition in Japan
(Fukuda et al., 1984). This tree was first
collected by Konishi at Cha—Tien-Shan in
1906 (Hayata, 1908). No collections had
been made for many years and few
botanists had seen a living tree. In 1974,
however, Severinghaus and DeVol acci-
dentally discovered a relatively pure
stand of Taiwan beech from La-La-Shan
during their ornithological field trip.
According to Yang and Lu (1991), Taiwan
Beech dominates the forests within 100
meters of both sides of the main ridges
from Ta-Man-Shan to La-La-Shan,
northwestward to Pei—Chia—Shan, and
then northestward to Chu-Lu-Shan. It
had since been collected in Ilan County
on San-Hsing-Shan (Liu, 1960) and in
Taichung County on An—-Ma-Shan (Seve-
ringhaus and DeVol, 1974), but these
populations were probably wiped out
because of deforestation. Since it grows
on rather inaccessible mountains, collec-
tions have seldom been made. That is the
reason why this new Fagus—feeding The-
clini butterfly was discovered so recently.

After examining the specimens of
Taiwan Beech deposited in the Herbarium
of Botany Department of National Tai-
wan University (TAI), the senior author
found dried eggs of S. kuafui from Li
3516, Li 3515, Suzuki ST17876, Severi-
nghaus s.n., and Yang 1328 (TAI). Among
these plant specimens, Suzuki STI17876
was made from San-Shin—Shan, I-Lan
County, in 1939, Yang 1328 and Severi-
nghaus s.n. were both made from La-—
La—Shan, Taoyuan County, in 1974 and
1983, repectively. This discovery suggests
S. kuafui was present at these localities

in the past.

This tree was formerly recognized as
Taiwan endemic, recently has been re-
ported from central China with a addi-
tional variety. (Shen 1993; Shen and
Boufford 1988). This discovery suggests
that the population of S. kuafui in
Taiwan may be a relict and leads to Hsu
and Lin (1994)’s prediction of finding this
insect on mainland China (Hsu and Lin,
1994).

Conservation

Like other Taiwanese Theclini
butterflies, loss and alternation of habitat
by deforestation and injury of host trees
by commercial collgcting have immediate-
ly threatened the survival of S. kuafui. A
male specimen costs about 10,000 Japane-
se Yen according to local resources.
Additionally, an undescribed and high-
—priced Neolucanus sp. (Coleoptera) was
recently collected from Pei-Cha-Tien—
Shan Area (Tanikado, 1994), so it is
predictable that commercial collecting
will lead to interruption by human ac-
tivities and injury of Taiwan Beech by
wood-cutting in the near future.
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