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Butterfly fauna in and near the Ogawa Forest Reserve

Abstract

INOUE Takenari P

A total of 97 butterfly species were identified from the Ogawa area during 233 days of field survey conducted in 1996-
2002. The species included 16 Hesperiidae, 8 Papilionidae, 7 Pieridae, 30 Lycaenidae, 23 Nymphalidae, 1 Libytheidae, 1

Danaidae and 11 Satyridae. Of these, 17 were regarded as threatened species in Ibaraki Prefecture and 7 in the whole of

Japan. Also, 10 species that prefer primary forest or natural types of grassland as their habitats were identified. I

estimated that approximately 100 butterfly species, i.e. 94 % of the fauna of Ibaraki Prefecture, live in the Ogawa area at

present. This rich butterfly fauna may be afforded by the land mosaic of the present area consisting of various types of

forest, marshland, pastureland and farmland. It may also be closely related with the traditional human land use in

agriculture and forestry, which have been practiced on a small scale in the present area until very recently.

Key words : butterfly fauna, Ogawa Forest Reserve, Ibaraki Prefecture, land mosaic, threatened species, butterfly

conservation

Introduction

For a long time, "Ogawa area" (the Ogawa Forest Reserve
and its vicinity) has been known as one of the most famous
insect collecting sites in the Kanto district, central Japan (Keihin
Konchu Dokokai, 1975). In the present area, three studies of
butterfly community covering the whole flight season have
previously been carried out. Shiota (1990, 1992) conducted
transect recordings in 1989 located in four different
environments: logging road, farmland, pastureland and forest
floor, and recorded 69 species. Maetd and Makihara (1999)
examined insect catches in Malaise traps set in six different
types of forest: old-growth natural forest, young (1 site) and old
(3 sites) secondary forests and a coniferous plantation in 1996,
and recorded 30 species. Inoue (2003) studied chronosequential
changes in butterfly communities after clear-cutting from 1997
through 2001. In the last study, a transect method was used at
11 census sites, composed of successive stages of forest
development: grassland, cutover land, very young (2 sites),
middle (2 sites), old (mature; 2 sites) and old-growth (3 sites)
forests. A total of 86 butterfly species were recorded.

All previous reports, however, did not focus upon the whole
butterfly fauna. Here I report all butterfly species observed
during 1996-2002 and also review previous literature as a
contribution to current knowledge regarding insect
assemblages in and around the Ogawa area.
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Study Area and Methods

Study Area

The study area is located at the southern edge of the
Abukuma Mountains, in Kitaibaraki City, northern part of
Ibaraki Prefecture, central Japan (36°56' N, 140°35" E, 580 - 800
m above sea level). The mean annual air temperature in Ogawa
is 10.7 O, the highest monthly mean is 22.6 O (August) and the
lowest -0.9 0 (January). The mean annual precipitation is
approximately 1900 mm (Nakashizuka and Matsumoto, 2002).
In the past, the forests in this area had been subjected to human
activities such as burning, cattle grazing and clear-cutting for
fuel wood (Nakashizuka and Matsumoto, 2002). Thus, the
landscape of the study area corresponds to that of "satoyama"
in a broad sense (Ishii, 2001), consisting of old-growth natural
forests, secondary forests, Japanese-cedar and Japanese-cypress
plantations, and small farms. The common tree species in the
natural forests in and around the study area are Quercus
crispula, Q. serrata, Fagus crenata, F. japonica (Fagaceae),
Carpinus spp. (Betulaceae), and Acer spp. (Aceraceae)
(Nakashizuka and Matsumoto, 2002). In the present report, the
"Ogawa area" includes following localities (subsections):
Ogawa, Sadanami, Sakaizawa, Shimokawa, Ushikubiri,
Oshoyama, Nando, Kameyachi, Yamanokami, Yataro-zaka,
Matsuzakayama and Sarugajo(Fig. 1); but "Hanazono", the
downstream area of the Hanazono River was excluded from the
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Fig. 1. Map of the Ogawa area and its vicinity.
SD: Sadanami, SK: Sakaizawa, SH: Shimokawa, OG:
Ogawa, U: Ushikubiri, OS: Oshoyama, N: Nando, K:
Kameyachi, YM: Yamanokami, M: Matsuzakayama, YT:
Yataro-zaka, SR: Sarugajo. The research area of the present
study was located between Yataro-zaka and Sadanami.

study area. This is because no evergreen broad-leaved trees
(except for a few shrubs) have been found in the Ogawa area
but a few of those trees (e.g. Quercus acuta) were scattered in
the Hanazono area.

Faunal survey

To identify the butterfly fauna of the Ogawa area, adult
butterflies were observed during every flight season (April to
October) from 1996 through 2002. Field observations were
conducted for a total of 233 days (approximately 1135 h). I
walked in various environments of the Ogawa area recording
the species and the number of individuals for all adult
butterflies sighted within approximately 10 m of either side.
The time spent for each observation was also recorded.
Observations were conducted between 6:00 and 18:30 local time.
Total number of the individuals of each species recorded each
year was divided by the annual observation time (h) in order to
calculate the annual adult density of each species. Since
distinction between Pieris melete (Menetries) and P. nesis
(Fruhstorfer) and that between Neope goschkevitschii
(Menetries) and N. niphonica Butler is very difficult in the field
(Kawazoé and Wakabayashi, 1976), I recorded them as Pieris
spp. and Neope spp, respectively. I captured a few individuals of
each species with an insect net and deposited them as
specimens in the collection of FFPRI.

Information on past records of butterflies in the
Ogawa area and in Ibaraki Prefecture was derived from the

literature (cf. Tables 3 and 4).

Ecological classification of the butterfly species

All identified butterfly species were classified into forest or
grassland species (Tanaka, 1998) and also into generalist
(multivoltine and polyphagous species), specialist (univoltine
and oligophagous species) and other (intermediate) species
(Kitahara and Fujii, 1994 with minor modifications conducted
by Inoue (2003)) (Table 1). Moreover, I picked out some "typical
natural forest (or grassland) species' (Inoue, 2003) and
threatened species of Ibaraki Prefecture (Ibaraki Prefecture,
2000) and Japan (Ministry of the Environment, 2000) from all
species identified (Table 1). Further details of this classification
are presented in Inoue (2003).

Results and Discussion
1. Present butterfly fauna of the Ogawa area

Approximately 80 species were recorded each year and a
total of 95 operational species were identified throughout the
seven observation years (Table 1). In fact, 97 real species were
identified, because each two Pieris and Neope species that were
not distinguished in the field were collected each year.

Seventy (74 O ) and 25 (26 O ) species were classified as forest
and grassland species, respectively (Tables 1 and 2). Because
about 64 O of all Japanese butterfly species are regarded as
forest species (Tanaka, 1988), the percentage of forest species in
the Ogawa area was higher than in whole of Japan, and slightly
higher than in Ibaraki Prefecture (about 69 O , based on Sasaki,
1993). This is because the whole butterfly fauna of Japan
includes many specific grassland species (e.g. species that live
in alpine meadow) and that of Ibaraki Prefecture includes some
very rare grassland species (e.g. Melitaea scotosia Butler and
Zizina otis (Fabricius), that had been collected only a few times).

Sixteen Hesperiidae, eight Papilionidae, six Pieridae (in fact,
seven), 30 Lycaenidae, 23 Nymphalidae, one Libytheidae, one
Danaidae and ten (in fact, 11) Satyridae species were identified
(Table 1).

The family Hesperiidae included many grassland species
and the number of specialists and generalists in the family were
nearly even. Most of the papilionid species were forest
generalists. The family Lycaenidae included many hairstreaks,
most of which were forest specialists. The family Nymphalidae
included six fritillaries and most of them were specialists, but
the number of specialists and generalists in this family were
even. Most of the satyrid species were forest generalists.

The most abundant forest species was either Pieris spp.
or Lethe diana every year. The densities of Eurema hecabe and
Neptis sappho were the next highest. As for the grassland
species, Colias erate had the highest density, followed by
Minois dryas, Pieris rapae and Lycaena phlacas. These species
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appeared to be the dominant forest and grassland species in the
Ogawa area. Besides these dominant species, the densities of
Erynnis montanus, Ochlodes ochraceus, Thoressa varia,
Parnara guttata, Papilio machaon, Celastrina argiolus, Everes
argiades, Polygonia c-aureum, Inachis io, Apatura metis,
Ypthima argus and Neope spp. were also high (Table 1). Most of
these species (except L. diana, I i0 and O. ochraceus) had also
high densities in Mt. Tsukuba, Ibaraki Prefecture ("Area A and
B" of Kitahara and Fujii, 1994). On the other hand, densities of
both hairstreaks and fritillaries, the two typical specialist
groups, were relatively low. Most of hairstreaks and fritillaries
had also low densities in Mt. Tsukuba (Kitahara and Fujii,
1994). In addition to the hairstreak species, Bibasis aquilina,
Papilio helenus, Graphium sarpedon, Lampides boeticus,
Niphanda fusca, Hestina persimilis, Sasakia charonda and
Melanitis phedima were observed only in one, two or three of
the seven observation years. The densities of these species were
also low. P. helenus, G. sarpedon, L. boeticus and M. phedima
may be nonnative species in this area, and B. aquilina, N. fusca
and S. charonda are the species that listed in Red Data Book of
Ibaraki Prefecture (Table 1).

Of the 70 forest species, 27 specialists and 22 generalists
were recognized, and of the 25 grassland species, four
specialists and 11 generalists were recognized (Table 2). The
mean density of all specialists (for 7 years, mean=0.085, #7=31)
was significantly lower than that of all generalists (mean=0.527,
n=33; 1=2.828, P<0.01). Also, the density of forest specialists
(mean=0.073, n=27) was significantly lower than that of forest
generalists (mean=0.560, n=22; t=2.235, P<0.05), but the
densities of grassland specialists (mean=0.167, n=4) and
grassland generalists (mean=0.460, n=11) did not differ
significantly (t=1.510, P>0.05).

Ten "typical natural forest (or typical natural
grassland) species", which prefer primary forest or natural
types of grassland (natural and semi-natural grassland, i.e.
relatively undisturbed one) as their habitats (Inoue, 2003) were
identified from the Ogawa area. Of the 22 threatened butterfly
species of Ibaraki Prefecture (Ibaraki Prefecture, 2000), 13
forest and four grassland species were observed. Also, seven
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Table 2.  The criteria used for the classification of the butterfly

species observed in the field research conducted in 1996-
2000 into various types. The numbers of species are
shown.

Character of Range of acceptable Voltinism

habitat larval food resources
Univoltine Multivoltine
Forest
70(73.70) oligophagous 27 (specialist) 11
polyphagous 10 22 (generalist)
Grassland
25(26.30) oligophagous 4 (specialist) 5

polyphagous 5 11 (generalist)

species listed in the threatened insects of Japan (Ministry of the

Environment, 2000) were identified (Table 1). The richness of
threatened or typical natural forest/grassland species indicates
extraordinary value of this area from the viewpoint of butterfly

conservation.

2. Other butterfly species recorded in the Ogawa area in
the past

Beside the species identified in the above-mentioned field
survey, six species have been reported based on reliable
collection data from the Ogawa area in the past (Table 3).
Fixsenia w-album was recorded in 1999 from Sadanami
(Inoue and Okochi, 2000). Since this is the only record of this
species from Ibaraki Prefecture, the species should be very rare
in and near the present area. Favonius yuasai and Isoteinon
lamprospilus have not been collected since 1970’s in the present
area. These two species, however, are still likely to occur in the
study area, because I have collected both species within 10 Km
of Ogawa in recent years (Inoue, 2001; Inoue, unpublished).
Eurema laeta has not been recorded since 1989 in and near the
Ogawa area, but it has been collected occasionally from other
localities within Ibaraki Prefecture (Inoue, 2001). It is difficult to
judge whether this species survives in the Ogawa area or not.
Lycaeides argyrognomon and Nymphalis antiopa have not
been recorded in recent years either from the Ogawa area as
well as from other localities in Ibaraki Prefecture. They
were very rare species even in the past, and therefore

Table 3.  List of the butterfly species that have been reported based on reliable collection data from the Ogawa area in the past.
Species No. of Year of Locality Source
individuals collection
collected

Fixsenia w-album (Knoch) 0 0 0 000 1 1999 Sadanami Inoue and Okochi (2000)
Favonius yuasai Shiroou 0 D 000000 1 1973 Oshoyama Takahashi (1974)
Isoteinon lamprospilus C. & R.Felder 0 0 0 0O 00O 1 1963 Sadanami Shiota (2002)

1 1968 Oshoyama Shiota et al. (1971)

1 1979 Sadanami Nozaki et al. (1980)
Eurema laeta Boisduval) 0 0 0 00000 1 1989 Ogawa area Shiota (1990)
Lycaeides argyrognomon (Bergstrasser) D 0 0 000 1) 1 1985 Sadanami Takahashi (1994)
Nymphalis antiopa (Linnaeus) 0 0 0 0O 0 0O 3 1963 Oshoyama and Shiota et al. (1971); Nozaki et al. (1980);

Matsuzakayama Shiota (2002)

1) Records of L. argyrognomon collected in 1963 from Ogawa (Shiota et al., 1971) were retracted (Shiota, 1997).

0000000000000 000002003]
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Table 4.  List of the butterfly species that had been reported from the Ogawa area without reliable collection data, or the species that had
been reported from Hanazono (as "Hanazono", "Hanazono-yama" or "Hanazono-keikoku") rather than the Ogawa area in the past.

Species Year of Locality Source
collection

Thymelicus sylvaticus Bremer) 0 0000000000 before 1954  Hanazono-yama Shiota (1976)

1969 Hanazono-yama Nozaki et al. (1980)

1971-72 Hanazono-keikoku Kawashima (1973)

? Ogawa area Keihin Konchu Dokokai (1975)
Fabriciana nerippe (C.&R.Felder) 000000000 O0O ? Ogawa area Keihin Konchu Dokokai (1975)
Nymphalis vaualbum ([(Denis & Schiffermuller])) 0 0 0 0O O 1945-1955 near Hanazono-yama Ibaraki-shinbun co. (1985)

1966 Hanazono-yama Shiota et al. (1971); Nozaki et al. (1980)
Neptis rivularis (Scopoli) D 0 0 O 00O O 1976 between Hanazono and Hanawa Kato (1990)
Speyeria aglaja (Linnaeus) 0 D 0 000000 ? Hanazono-yama Shiota et al. (1971); Nozaki et al. (1980)
Brenthis daphne (Denis & Schiffermuller) 00000000 1992 Sadanami Hirasawa (1992)

they may not survive in the present area.

Five other species have also been reported from the Ogawa
area without reliable collection data, or as collected from
Hanazono (as "Hanazono", "Hanazono-yama" or "Hanazono-
keikoku'") rather than the Ogawa area (Table 4). Since 7.
sylvaticus, F. nerippe, N. vaualbum, N. rivularis and S. aglyja
have not been collected in the last 20 years or more, they may
have become extinct in or near the Ogawa area, or some of them
may have been wrongly identified, e.g., female of 7. leoninus
could be mistaken for 7. sylvaticus in the past records from
Ibaraki Prefecture. B. daphne was recorded in 1992 from
Sadanami with a collection data (Hirasawa, 1992). This is the
only record of the species from Ibaraki Prefecture, but the
species has not been recorded from the southern part of the
Abukuma Mountains (Fujioka, 1981). Therefore the occurrence
of this species in the Ogawa area is doubtful.

I estimate that 100-101 butterfly species live in the Ogawa
area now, because 97 species were recorded in the present
study, three (. w-album, F. yuasai and I lamprospilus) were
likely to occur and one (E. laeta) may still survive in the Ogawa

area.

3. Concluding remarks

Sasaki (1993), having made an extensive examination of the
literature, reported 117 butterfly species present in Ibaraki
Prefecture. Inoue (2001) added four species to Sasaki (1993),
increasing the total record to 121. This number of species
includes both stray species and native species undiscovered
over the last 20 years or more. At present, approximately 100
butterfly species may live in the Ogawa area. If the number of
very rare (very difficult to observe) species is subtracted from
the prefectural fauna, there are 106 species currently present
(Inoue, 2001). Thus, about 94 % of all species of Ibaraki
Prefecture live in this area. Hiura (1973) distinguished habitats
for butterflies in relation to the degree of human impact:
primitive (primary), afforested, rural, suburban and urban
stages. He showed that the species richness of butterflies was
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highest at the afforested stage, and suggested that the highest
diversity of butterflies at this stage was due to a mosaic of
vegetation patches (Hiura, 1973, 1976). The rich butterfly fauna
of the Ogawa area, including a considerable number of
threatened species, may be due to mosaic nature of the
landscape (e.g. Ishii et al., 1995; Ishii, 1996a; Natuhara et al.,
1998, 1999) of the present area, consisting of various types of
forest, marshland, pastureland and also farmland. Moreover, the
faunal richness may be closely related with the traditional land
management in agriculture and forestry (e.g. Hama et al., 1989;
Yata and Ueda, 1993; Ishii et al., 1995; Tanaka and Arita, 1996;
Ae et al., 1996; Kitahara and Sei, 2001), which have been
practiced on a small scale in the present area until very recently.
Recent declines of many Japanese butterfly species, e.g.
Luehdorfia puziloi (Erschoff), Shijimiaeoides divinus (Fixsen),
Melitaea scotosia Butler and Fabriciana nerippe (C. & R. Felder),
are believed to be closely related with the cessation of
traditional coppicing and mowing practices (Sibatani, 1989;
Ishii, 1996b). These traditional practices keep earlier
successional stages and supply habitats, containing abundant
foods of adults (e.g. nectar and sap) and larvae, for coppice and
grassland butterfly species. Like many other rural communities
in Japan, depopulation and aging are progressing rapidly in the
present area. Some species, therefore, especially those that live
mainly in (moderately) farmed grassland (e.g. pastureland), may
be destined to become extinct if we will not take appropriate
actions. For example, during the last six years, the number of
Plebejus argus has been dwindling (Table 1).

Celastrina sugitanii, one of the typical natural forest species,
and also threatened species of Ibaraki Prefecture, is commonly
observed in an old secondary forest in the Ogawa area (Inoue,
1998, 2003) illustrating an unintended but a remarkable
example of a forestry practice, which has preserved the habitat
of a rare butterfly. Several trees of Aesculus turbinata, the larval
host trees of this butterfly in this forest, appear to be older than
the other predominant tree species, suggesting that they were
left intact at the last harvest cutting (Inoue, 1998). These trees
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had probably been retained to preserve nesting sites of wild
honey bees (tree hollows) and/or to secure supply of the nuts,
which were used to be utilized as food during famines (Inoue,
1998). Selective cutting of secondary forest and/or modifications
such as artificial gap formation (Maet6 and Makihara, 1999)
may be needed to make appropriate habitat of butterflies.

Inoue (2003) proposed a practical forestry-based plan to
conserve butterfly diversity based on the results of
chronosequential research conducted in the Ogawa area.
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