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Introduction 

The curvipalpe-group of the genus Leiobunum (Phalangiidae, Leiobuninae) is 
one of the most common groups of phalangiids inhabiting woodlands of montane 
environments in Japanese Islands. This group, almost wholly endemic to Japan, 
is distributed from Hokkaido south to Is. Amami-oshima of the Southwest 
Islands. Members of the group are commonly found on herbs, shrubs, and on the 
trunks of trees mainly in beech forests or mesic coniferous forests during the 
summer. Nineteen species and subspecies of the curvipalpe-group have been 
described by Roewer (1910), Sato and Suzuki (1939), Suzuki (1953, 1957, 1966, 
1976b), and Tsurusaki (1982). However, the classification within this group is 
confused due to the remarkable geographic variations in some important diagnos
tic characters including male genitalia and karyotypes. 

The purpose of this paper is to revise this taxonomically troublesome but 
biologically fascinating group of opilionids based on a detailed comparative study 
involving both morphological and karyological analyses. This paper, the first in 
a series, deals with the definition of the group and revision of four subgroups, 
hikocola, hiasai, kohyai, and platypenis. These subgroups consist of seven species, 
of which one is treated as comprising two different races. 

~ 

Materials and Methods 

About 9,100 specimens of the curvipalpe-group, all preserved in 80% ethanol, 
were examined during the morphological study. They are listed in "Specimens 
examined" after the description and records of each species. The majority of 
specimens were collected by myself, and are in my personal collection. Addi
tional specimens deposited in the personal collection of Dr. S. Suzuki (Hiroshima) 
and in the Zoological laboratory, Faculty of Science, Hiroshima University were 
also examined. 

Chromosome observations: As the materials, gonads removed from living 
specimens of male adults and juveniles (penultimate and antepenultimate) of both 
sexes were used. Most preparations were made on the day the opilionids were 
captured, or a few samples the day after. As the method of chromosome prepara
tion, routine squash-technique using acetic orcein was employed to 1981. From 
1982 onwards, a slight modification of the air-drying technique by Takagi and 
Oshimura (1973) was used in all chromosome preparations. 

The procedures of this air-drying technique are as follows: (1) Dissect out 
testis or ovary in Ringer's solution for Drosophila (NaCl 7.5 g+KCl 0.35 g+CaC12 

0.21 gill distilled water) on a depression slide. (2) Transfer the organs to 
hypotonic solution (1% sodium citrate) on another depression slide using a 
dissecting needle and leave for 5 -15 min. at room temperature. (3) Transfer the 
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organs to freshly-prepared fixative (absolute acetic methanol: 3 volumes of 
absolute methanol and one volume of glacial acetic acid) and leave for more than 
5 min. (4) Transfer the fixed material together with fixative onto another depres
sion slide using a pipet. (5) Place the slide under a dissecting microscope and add 
one or two drops of 3: 1 glacial acetic acid/50% lactic acid (i.e. glacial acetic acid: 
absolute lactic acid: distilled water = 6: 1: 1). This treatment dissociates the 
tissue into single cells and clumps of cells. (6) When the material becomes 
transparent and intercellular connection are sufficiently loose, transfer a small 
drop of the cell suspension onto a freshly wiped pre-cleaned slide (washed in 
detergent solution, rinsed in distilled water, and stored in absolute ethanol) using 
a capillary tube with rubber suction tube. (7) Immediately (i.e., before the cell 
suspension dries) and 5-lO drops of freshly-prepared fixative (absolute acetic 
methanol) at appropriate intervals. (8) Allow the slide to air-dry completely at 
room temperature (more than one day). 

Chromosome preparations on the slides were stained by Giemsa solution 
(Merck solution diluted 1: 24 in M/15 S¢rensen's pH 6.8 buffer: KHzP04 4.54 g+ 
NazHP04 4.75 gil) and then rinsed with tap water. No cover slips were mounted. 
All photographs of chromosomes were taken from these slides without cover slips 
but with immersion oil. 

1. The General Features of the Curvipalpe-group 

The Leiobunum curvipalpe-group was first recognized and named by Suzuki 
in his extensive revision (1976 b) of the genus in Japan and adjacent countries 
together with the three other species groups (maximum-, japonicum-, and rubrum
groups). As to the definition of these species groups, Suzuki stated that "( divi
sion of) these species groups are based mainly upon the size or shape of body, color 
pattern, structure of palp, labrum, and male and female genitalic structure", but 
unfortunately he did not give any details on these diagnostic characters. There
fore, at first I will summarize various features of the curvipalpe-group based on the 
results obtained by the present study and information available from species 
descriptions by Suzuki (1953, 1957, 1966, 1976 a, 1980 b), Tsurusaki (1982), and 
Suzuki and Tsurusaki (1983). 

The principal features of the group may be summarized as follows: (1) rather 
uniform external morphology, (2) the great veriability in male genitalia, (3) 
striking chromosomal diversity, (4) wide distribution of the group throughout 
most of Japan, but the usually small distributional ranges of the species and races, 
(5) the prevalency of presumable parapatric distribution of closely related species 
and races, (6) presence of two thelytokous species (Tsurusaki, unpubl.), and (7) 
ostensible high male-biased sex ratio in adult stage of non-thelytokous forms. 

1.1. Morphology 

Diagnosis: The curvipalpe-group differs from all other described members of 
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Leiobunum by (1) the presence of enlarged lobe (apophysis) clothed with numer
ous fine setae on the palpal patella and tibia in all stages of females and in 
juvenile (up to antepenultimate) males, (2) the enlarged male labrum with 
several dark colored denticles on its sides (except for L. kohyai and L. simplum), 
and (3) distomesal surface of distal segment of male chelicera. 

Descriptions: Male: Medium to large-sized phalangiids with soft or slight
ly hardened bodies; dorsum without spines or armaments; coloration of body 
usually light yellowish orange to reddish orange. Eye tubercle approximately 
equal in length, width, and height; canaliculate; with small teeth on the carinae. 
Coxae of legs with anterior and posterior marginal rows of tubercles (Fig. 14G), 
but rows often reduced or absent. Genital operculum smooth, with only scattered 
setae, lacking lateral rows of tubercles. Labrum extraordinarily extended, swol
len, with several denticles on both lateral sides. 

Chelicera medium in size, basal segment dorsally smooth, distal segment 
usually with some distomesal denticles. 

Palp: Femur moderately curved below, lacking any prominent tubercles or 
humps on mesal surface; patella distomesally with a small apophysis; tibia 
ventrally with at least several teeth mainly on distal part; tarsus ventromesally 
with a row (or two rows in some species) of well-developed tubercles; Claw 
pectinate. 

Legs long and slender, first femur usually longer than body, with numerous 
scattered dark colored denticles. 

Penis elongated and highly sclerotized, usually flattened dorsoventrally; 
basal joint of corps located on ventral side of the shaft; with or without relatively 
simple alates; glans dorsoventrally movable. 

Female: Body usually larger than male but with shorter legs; ground color 
yellowish to whitish cream, dorsum medially maculated from eye tubercle to 
tergite VII or VIII with a series of dark brown or bright brown spots whose centers 
are roundly faded. Labrum, short, slender, and gradually narrowed toward the 
apex (except for L. platypenis). 

Chelicera same as males in general structure but lacking distomesal denticles 
on distal segment. 

Palp relatively slender; patella distomesally with a strikingly extended lobe 
which is clothed with numerous setae; tibia with a similar but less developed lobe 
distomesally, ventral surfaces smooth; tarsus slender, lacking ventromesal row of 
denticles. 

Juvenile: In general, similar to adult female, but leg segments including 
denticles, only hairy. Palp as in female, patella and tibia with distinct dis
tomesal lobes. Subadult male is often discernible from female subadult and all 
other stages of juveniles by a less prominent lobe of palpal patella and tibia, and 
somewhat enlarged labrum. 
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Fig. 1. Distribution of four species groups of the Leiobunum in Japan and adjacent 
areas. 

1.2. Distribution 

The group is almost confined to the cool temperate zones of Japanese Islands. 
No record of this group is known from continental Asia. 

J AP AN: Hokkaido, Honshu, Shikoku, Kyushu, Is. Rishiri, 
Sado, Is. Tsushima, Is. Yakushima, Is. Amami-oshima. KOREA: 
(Fig. 1). 

Is. Rebun, Is. 
Is. Ull ung-do 

In southwestern Japan, distribution of this group excluding L. hikocola seems 
to be generally confined to mountainous areas above ca. 800 m in altitude. These 
areas approximately conform to the distribution of beech forests (= Siebold's 
Beech, Fagus crenata Blume). 

1.3. Biology 

The annual life cycle of this speCIes group IS simple. All species are 
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univoltine and hibernate as eggs. Juveniles, which emerge in spring, become 
adults during early to mid-July. In species inhabiting subalpine zones of high 
mountains, e.g. Mt. Tsubakuro race and Mt. Ontake race of L. montanum 
(Tsurusaki, in prep.), emergence of adults is about one month later than in 
lowland populations. Most individuals die before late September. 

Adults are very commonly found on trunks of trees or on shrubs or herbs. 
Samples collected by normal hand sorting often show extraordinarily male-biased 
sex ratios. For example, I have collected 351 individuals of L. montanum 
(Ishizuchi race: Tsurusaki, in prep.) in the coniferous forest near Tsuchigoya, Mt. 
Ishizuchi of Shikoku on 5 August 1982. Of these 308 were males and the 
remaining 43 were females. The sex ratio (percentage of male) is 87.7% in this 
case. Another example concerns L. curvipalpe (Nagano race: Tsurusaki, in 
prep.) collected from Higashi-Shirakabako located between Mt. Kirigamine and 
Mt. Tadeshina, central Honshu, on 1 August 1981. Sex ratio of 90 individuals 
collected at that time was 98.9% (89 6 1 ¥). However, this extraordinary sex 
ratio is perhaps not of genetic ground, but due to the sampling error, because 
collection data of individuals at their sub adult or antepenultimate stages seems to 
show rather normal sex ratio. This extraordinary sex ratio in adults might reflect 
differences in habitat preference or behavior between both sexes in adult stage, 
although evidence for such segregation between males and females has not yet 
been obtained. 

Most remarkable biological feature of this group is the presence of thelytokous 
mode of reproduction in two closely allied species, L. platypenis and L. globosum 
(Tsurusaki, unpubl.). Many topics encompassing thelytoky of these two species 
will be reported elsewhere. 

Fig. 2. World distribution of the genus Leiobunum. Compiled from Roewer (1923, 
1957), Davis (1934), Martens (1978), Suzuki (1976 b), Kauri (1966), and Cokendolpher (pers. 
comm.). 
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Table 1. Diagnostic characters among four species groups of Japanese Leiobunum 

Characters Curvipalpe Maximum Japonicum Rubrum 

Size Medium to large Large body with Small body with Medium-sized body 
body with legs of relatively short legs long legs with relatively 
normal length long legs 

Body length 6 2.9~5.S 4.4~ 9.S 2.5~ 3.4 3.2 
(mm) 9 4.0~6.4 9.2~13.7 4.3~ 5.7 4.1~5.3 

Length of 6 4.9~7.7 5.0~ 9.7 6.7 ~ 12.7 7.9 
femur I (mm) 'I 3.9~6.1 5.0~ 9.S 3.4~ 10.7 7.1~9.4 

Structure 
Palp: 

• Mesal denticles Absent Present Bbsent Present 
on femur (6, 
'i' ) 

• Distomesal lobe Present, well Slightly developed Absent Absent 
or apophysis on developed 
patella ( 'I ) 
Male chelicera: 

• Distomesal den- Usually present Present or absent Absent Absent 
ticles on distal 
segment 

• Dorsal denticles Absent Present or absent Absent Present 
on proximal 
segment 
Male labrum Usually well Slender Slender Slender 

developed 
Eye tubercle Normal Low Normal Normal 
Dorsal spine on Absent Absent Absent, but rarely Absent 
scutum with 1 medial spine 

on tergite II 
Lateral denticles Absent Present or absent Present Absent 
on genital oper-
culum 
Hibernating Eggs Juveniles (in L. Eggs Eggs (1) 
stage japanense) 
Distribution Japan, Is. Amami- Southern Japan, The Japan, Southwest Is. Yakushima, 
(cf. Fig. 1) oshima, Is. Tsu- Southwest Islands, Islands, Taiwan, Honshu (Wajima), 

shima, Is. Ullung-do Taiwan, Southern Korea Korea 
China 
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104. Relationship to Other Members of Leiobunum 

Species of the Leiobunum are widespread in the temperate regions of the 
northern hemisphere, and show a typical disjuct distributional pattern. Namely 
their distribution is limited to the following three major areas: 1) Europe and its 
adjacent areas (Northern part of North Africa; Asia Minor, 2) Far East Asia, and 
3) North America (Fig. 2). In this section, the relations of the curvipalpe-group 
to the other Japanese and exotic groups of Leiobunum are briefly discussed. The 
specimens other than curvipalpe-group used for this study are listed in Appendix 
and those of curuipalpe-group are listed after the description and record of each 
species under "Specimens examined". 

As already stated, four major species groups (curuipalpe, maximum, 
japonicum, rubrum) have been, thus far, recognized in the Leiobunum of Japan 
and adjacent areas (Suzuki, 1976 b). Diagnostic adult characters among these 
four species groups are summarized in Table 1. Except for the curuipalpe-group, 
each group can be regarded as a well-defined superspecies in the sense that it is 
composed of several closely related allopatric species (semispecies). However, as 
mentioned later in detail, the curvipalpe-group alone is a composite of several 
superspecies and species complexes. Phylogenetic relationship of these four 
species groups has been unclear because the gap in external morphology between 
the groups is profound. However, judging from its morphology the maximum
group may represent a rather different lineage from the other Leiobunum groups 
including European and North American species. This group is characterized by: 
large body and quite short legs, possession of prominently protruded supra
cheliceral lamellae; well-developed patellar and tibial apophyses of the palp in 
both sexes; smooth leathery surface of body. 

The relationship of the curvipalpe-group to the other Leiobunum species in 
the other regions has been obscure. Species from Europe distinctly differ from 
the East Asian and North American species in the structure of male palpi. 
Namely most European species lack ventromesal row of tubercles on the male 
palpal tarsus, while in both Asian and North American species development of 
this male secondary sexual character is very remarkable. Since retrogression of 
these male palpal tubercles on tarsus is also observed in European species of 
Nelima, a closely allied genus of the Leiobunum, European species of Leiobunum 
seem to be closer to the species of Nelima of the same region than to their East 
Asian and North American counterparts. This view may be supported by the 
resemblance of penis structure and some other external characters in European 
species of Leiobunum and Nelima. 

The genus Leiobunum is the most abundant and characteristic element of the 
opilionid fauna in North America, especially in its northern and eastern portions. 
According to McGhee (1975), North American Leiobunum consists of several rather 
distinct species groups, However, as only one of these groups has been studied and 
published in detail, available data on their phylogenetic interrelation are at 
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Fig. 3. Male labra of various species of Leiobunum (excluding curvipalpe-group). 
(above, lateral view; below, ventral view) A-C: East Asian forms. A, L. japanense 
japonicum; B, L. rubrum; C, L. japonicum japonicum. D-G: European forms. D, L. 
rotundum; E, L. limbatum; F, L. rupestre; G, L. ghigii. H-V: North American forms. 
H, L. ventricosum; I, L. aldrichi; J, L. politum; K, L. bracchiolum; L, L. nigripes; M, L. 
gordoni; N, L. townsendi; 0, L.flavum; P, L. viridorsum; Q, L. relictum; R, L. cras
sipalpe; S, L. vittatum; T, L. calcar; U, L. leiopenis; V, Hadrobunus sp. Provenance of 
the material is given in appendix. 

present very few. The presumable closest relative of the curvipalpe-group seems 
to occur in the eastern part of North America. Some species from eastern part of 
North America (e.g. L. calcar, L. leiopenis, L. relictum, L. crassipalpe, L. vittatum) 
somewhat resemble curvipalpe-group in general structure of male palp, penis, and 
shape of body. Further, non-alate type of penis, which is a remarkable character
istic in these eastern North American species, is also encountered in some forms of 
the curvipalpe-group (e.g. L. kohyai, Mt. Akagi race of L. curvipalpe: Tsurusaki, 
in prep.). Hadrobunus spp. (eastern North American genus that is closely allied 
to Leiobunum) also appear similar to the curvipalpe-group in these characters. It 
is well known that eastern North America and eastern Asia share elements in 
various organisms. In Opiliones, four species, i.e. Caddo agilis Banks, Caddo 
peppereZZa Shear, Acropsopilio boopis (Crosby), Crosbycus dasycnemus (Crosby), 
have been known as species showing such distributional pattern (Suzuki, 1972; 
Suzuki et al., 1977; Shear and Gruber, 1983). Therefore it is not unlikely that 
closest sister groups occur in these two widely isolated areas in Leiobuninae 
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species, too. However, the curvipalpe-group seems to be a natural, monophyletic 
group whose members are united by three synapomorphies: distomesallobes on 
palpal patella and tibia in females and juvuniles; well-developed male labrum 
(compare Fig. 3 and 5), and presence of distomesal teeth on distal segment of male 
chelicera. Further extensive comparisons of characters of all described species of 
Leiobunum and related genera are required in order to estimate reasonable 
phylogenetic position of the curvipalpe-group as well as the interrelation of species 
groups within the genus Leiobunum. 

2. Classification Within the Curvipalpe-group 

Nineteen species and subspecies have so far been described as curvipalpe
group members by various authors. All these forms were studied in detail in the 
present study. As a result, these taxa were arranged into seven subgroups with 11 
species, some of which include several geographic races. In the present section, I 
will describe taxonomic characters used in the classification of this group. A key 
to the species will also be presented. 

l~ 

A B C F G 
~ 

Fig. 4. Penes of various species belonging to the Leiobunum curvipalpe-group (ventral 
view). A, L. hikocola. B-D, hiasai-subgroup: B, L. simplum; C, L. sadoense; D, L. 
hiasai. E, L. montanum. F-G, platypenis-subgroup: F, L. platypenis; G, L. globosum. 
H-J, L. hiraiwai. K-L, curvipalpe-subgroup: K, L. tohokuense; L, L. curvipalpe. M, L. 
kohyai. Forms belonging to same subgroup are combined by a bracket, respectively. 



Revision of the Leiobunum curvipalpe-group. I. 

~ .. ~., .. ~ ~J' ..... ~ ... ~ 
~vs)d~ 
~~u 
~G~~ 

0.5 mm 

.' ... . . .' . ..... :. ' .. 

l 

:=::0 
~ 
~ M 

=====0 

11 

Fig. 5. Male labra of various species of the Leiobunum curvipalpe-group (above, 
lateral view; below, ventral view). A, L. hikocola; B, L. montanum; C, L. hiasai; D, L. 
sadoense; E, L. simplum; F, L. kohyai; G-I, L. hiraiwai; J, L. curvipalpe; K, L. 
tohokuense; L, L. platypenis; M, L. globosum. 

2.1. Taxonomic characters 

The diagnostic characters of the curvipalpe-group have been discussed by 
Suzuki (1953, 1957, 1976a, 1976b) and Suzuki and Tsurusaki (1983). As the 
species belonging to this group show fairly stereotyped external morphology, 
discrimination of individual taxa at the specific and racial levels relies primarily 
upon features of male genitalia (= penis) and karyotype. Shape of labrum, palp, 
and genital operculum are also useful to a lesser extent. However, females except 
for L. platypenis and L. globosum are difficult to identify unless they are ac
companied by males. 

(1) Penis 
Fig. 4 illustrates structures of penes in 11 species of this group to show their 

difference in size, shape, and armature. Because of this remarkable 
diversification, the structure of penis is quite useful for the discrimination of the 
taxa, but by the same reason, it is difficult to infer the evolutionary relationship 
of species using this character alone. 
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(2) Labrum 
The shape of male labrum is also variable in the 11 species of the curvipalpe

group (Fig. 5). Of these, 5 species (L. platypenis, L. globosum, L. kohyai, L. 
simplum, L. hikocola) have each a distinct shape of labrum easily distinguishable 
from all other species. The remaining 6 species have a rather stereotyped club
shaped labrum clothed with several denticles on both lateral sides. The shape 
and degree of armature of male labrum in these species are still useful diagnostic 
characters at the racial level. 

The labrum is quite uniform in females of most species of the group, but in 
some species this structure is one of the few reliable diagnostic characters of 
females. Especially, females of L. platypenis which have a unique bifurcate or 
trifurcate labrum are safely identified by almost this character alone (cf. Suzuki 
and Tsurusaki, 1983). 

(3) Male palp 
The following character states of male palpi serve for discrimination of taxa: 

size and degree of incrassation of each segment; distribution pattern of denticles 
on tibia (whether confined to distal part or not); number of rows (1 or 2) of 
ventromesal tubercles on tarsus; and coloration of palp (dark or bright) (Fig. 6). 

Fig. 6. Male palpi of various species of the Leiobunum curvipalpe-group (mesal view). 
A, L. hikowla; B, L. montanum; C, L. hiasai; D, L. sadoense; E, L. simplum; F, L. ko
hyai; G, L. hiraiwai; H, L. tohokuense; I, L. curvipalpe; J, L. platypenis; K, L. globosum. 
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However, of these, size, degree of incrassation, and coloration are somewhat 
variable from population to population. Occasionally coloration of palp is 
represented as intrapopulation polymorphism in L. curvipalpe and L. hiraiwai. 

(4) Genital operculum 
The shape of genital operculum was first adopted by Suzuki and Tsurusaki 

(1983) in the discrimination of L. tohokuense from L. globosum and L. platypenis. 
This character was especially indispensable for the accurate identification of their 
females. Namely posterior margin of the genital operculum is somewhat obscure 
and sharply rounded backward in L. tohokuense, whereas it is distinct and only 
slightly rounded in L. globosum and L. platypenis. However this character seems 
to be less useful in the discrimination of other species, because most species show 
various intermediate conditions between both extreme states represented in L. 
tohokuense and L. globosum-L. platypenis, respectively. 

(5) Karyotypes 
Chromosomal characters have been used by Suzuki (1957, 1976a, 1976b, 

1980b) as one of the most important specific characters in taxonomy of this group. 
He has suggested that chromosomally different geographic forms should be treated 
as different species. However, nowadays, species separation on the basis of 
difference in number of chromosomes alone is not supported (White, 1973; 1978; 
Key, 1981). I will treat such chromosomally different forms as races within a 
single species, although number of populations karyotypically analysed are very 
few as yet. 

Some remarkable features of karyotypes of this group may be summarized as 
follows: (1) Known diploid number ranges from 18 to 26 in obligate bisexual 
forms. (2) Structure of each chromosome is generally meta- or submetacentric. 
(3) Sex chromosome composition is XY in males, XX in females; both sex 
chromosomes are usually readily distinguishable from the autosomes by 
differences in size and structure. (4) In the thelytokous species complex, namely 
L. platypenis-subgroup, diploid and tetraploid forms are distinguished; tetraploid 
populations also contain numerous aneuploid forms (Tsurusaki, unpub!.). 

2.2. Sub grouping of the Curvipalpe-group 

Eleven species of the curvipalpe-group so far have been described and can be 
arranged into the following seven subgroups. Important criteria for these sub
groupings are presented in Fig. 7 and Table 2. 

(1) hikocola-subgroup (1 species: L. hikocola) 
Distribution: Kyushu (Mt. Hikosan), Is. Yakushima, Is. Amami
oshima. 

(2) montanum-subgroup (1 species: L. montanum with 6 races) 
Distribution: Kyushu, Shikoku, Honshu (ChUgoku and Chlibu dis
tricts ). 
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Table 2. Diagnostic characters among seven 

Characters Hikocola Montanum Hiasai 

Male 

l. Labrum 

• Shape Small and slender Clavate, swollen Clavate or square-
shaped in profile 

• Denticles on both Present Present Present or absent 
sides 

2. Chelicera 

Distomesal denticles Absent (rarely Present Present or absent 
on distal segment present) 

3. Palp 

• No. of ventral row(s) 1 2 1 or 2 
of tubercles on tarsus 

• Tarsus Very slightly curved Moderately curved Moderately curved 

• Degree of lncras- Low Medium Relatively low 
sation of tibia 

• Coloration Light brown Light brown Light brown 

4. Distal margin of gen- Relatively distinct Relatively distinct Relatively distinct 
ital operculum 

5. Penis 

• Membraneous alates Absent Present Present 

• A pair of lateral Present Absent (present Absent 
pouches in some races) 

Female 

l. 

2. 

Labrum Normal (=gradu- Normal Normal 
ally narrowed 
toward tip) 

Dorso-lateral sides of Spotted Spotted Spotted 
abdomen 

(3) hiasai-subgroup (3 species: L. hiasai, L. saMense, and L. simplum) 
Distribution: Honshu (Chilbu district), Is. Sado. 

(4) kohyai-subgroup (1 species: L. kohyai with 2 races) 
Distribution: Honshu (Kii Peninsula). 

(5) hiraiwai-subgroup (1 species: L. hiraiwai with 8 races) 
Distribution: Kyushu, Honshu (excluding north-eastern part). 

(6) curvipalpe-subgroup (2 species: L. tohokuense with 3 races and L. 
curvipalpe with 3 races). 
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subgroups of Leiobunum curuipalpe-group. 

Kohyai Hiraiwai Curuipalpe Platypenis 

Clavate, slender Clavate, swollen Clavate, swollen L- or T-shaped 

Absent Present Present Present 

Present Present Present Present or absent 

2 1 1 or 2 (2nd row less 1 or 2 (2nd row less 
developed) developed) 

Moderately curved Moderately curved Moderately curved Considerably twisted 
or straight 

High Medium Meium or high Extraordinarily high 

Light brown Light or dark brown Light or dark brown Light brown 
Obscure Obscure Obscure Distinct 

Absent Absent but with Absent Absent 
lateral swellings 

Present Present Present Absent 

Normal Normal Normal Normal or distally 
widened in profile 

Spotted Spotted Spotted Not spotted 

Distribution: Honshu (Chubu, KantO, and T6hoku districts). 
(7) platypenis-subgroup (2 species: L. platypenis with 2 chromosomal 

races and L. globosum). 
Distribution: Honshu (ChUbu to T6hoku districts), Hokkaido, Is. 
UIlung-do (Korea). 

Of these, curvipalpe-subgroup comprising L. tohokuense and L. curvipalpe 
indubitably corresponds to one superspecies within which many geographic races 
have been differentiated. Likewise, montanum-subgroup and hiraiwai-subgroup 
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Fig. 7. Distribution of seven subgroups belonging to the Leiobunum curvipalpe-group. 
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can be regarded as two superspecies by including many geographic races in each. 
On the other hand, hiasai-subgroup may not be regarded as a superspecies. 
Although I have tentatively placed three species within this subgroup taking their 
relative resemblance of the penis into consideration, serious paucity of records in 
these three species makes detection of their closest sister species difficult. Fur
ther, platypenis-subgroup can not be considered as superspecies in normal sense, 
because L. platypenis and L. globosum are widely sympatric with each other in 
northern Honshu and Hokkaido. However, as they show close similarities in 
many morphological characters and biological characteristics, they should be 
treated as closely related "sister species" or a "species-complex". 

Little information on phylogenetical interrelation among these subgroups 
could be obtained in spite of extensive comparison of various characters. It is 
difficult to analyze the phylogeny of this group by the morphological characters 
because useful diagnostic characters are scarce and discordant distribution of 
supposed apomorphic condition of various morphological characters among the 
species is prevailing. Probably analyses by karyological data or allozyme data 
using electrophoresis are more hopeful for the purpose of phylogenetic reconstruc
tion. 

2.3. Key to the Species of the Ourvipalpe-group 

1. Males ........................................................ 2 
Females········· ............................................ ·12 

2(1). Labrum L- or T-shaped in profile (Fig. 5L, M)· ................... 3 
Labrum club- of rod-shaped .................................... 4 

3(2). Labrum L-shaped (Fig. 5L); palpal tarsus remarkably curved mesally 
(Fig. 6J); Hokkaido, Honshu (Aomori pref. south to Ishikawa and 
Nagano pref.), Is. Dllung-do (Korea) ............... ·platypenis 

Labrum T-shaped (Fig. 5M); palpal tarsus not curved mesally (Fig. 6K); 
Hokkaido, Tohoku district· ........................... globosum 

4(2). Labrum smooth .............................................. 5 
Labrum laterally with teeth .................................... 6 

5(4). Labrum small, square-shaped in lateral view (Fig.5E); The Northern 
Japanese Alps ...................................... simplum 

Labrum large and clavate (Fig.5F); penis shaft markedly elongated; 
southern Honshu (Kii Peninsula) ........................ kohyai 

6(4). Labrum small and pointed (Fig. 5A); Kyushu, Is. Yakushima, Is. 
Amami-oshima ...................................... hikocola 

Labrum stout, markedly swollen ................................ 7 
7(6). Penis shaft very narrow, spear-shaped except for basal swelling (Fig. 

4E); southwestern Honshu, Shikoku, Kyushu ....... ·montanum 
Penis shaft not spear-shaped, moderately or considerably widened .. 8 

8(7). Posterior margin of genital operculum indistinct; palpal tarsus 
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ventromesally with a row of denticles· . . . . . . . . . . . . . . . . . . . . . .. 9 
Posterior margin of genital operculum distinct (Fig. lOA, G, L); palpal 

tarsus ventrally with two rows of denticles . . . . . . . . . . . . . . . . .. 11 
9(8). Distal swelling of the penis corpus well differentiated (Fig. 4H-J); 

Honshu (KantO to Ohugoku districts), Kyushu, Is. Tsushima 
................... '" .............................. hiraiwai 

Distal swelling of the penis corpus simple (Fig. 4K, L) .......... 10 
10(9). Palpal tibia ventrally with numerous denticles; palp usually dark brown 

and considerably thickened (Fig. 61); central Honshu (eastern part 
of Nagano pref., Gumma and Tochigi pref.) .......... curvipalpe 

Palpal tibia with several distomesal teeth; palp always bright brown, 
somewhat thickened (Fig. 6H); northern Honshu (T6hoku district) 
.................................................. tohokuense 

11(8). Penis shaft slightly swollen at the middle, glans not elongated (Fig. 4D); 
Honshu (Southern Japanese Alps)················ ....... ·hiasai 

Penis shaft consistently tapering to the apex, glans elongated (Fig. 40); 
Is. Sado ............................................ sadoense 

12(1). Labrum bifurcate or trifurcate in profile (Fig. 17K-Q); central to north-
ern Honshu (south to Ishikawa and Nagano pref.) ...... platypenis 

Labrum simple, gradually narrowed toward tip ... . . . . . . . . . . . . . .. 13 
13(12). Abdomen laterally with no blotches or spots (Fig. 21S); Hokkaido, 

northern Honshu .................................... globosum 
Abdomen laterally with irregular spots and blotches; Honshu, Kyushu, 

Shikoku .............. all the other members of curvipalpe-group 

3. Descriptions and Records of Species and Races 

Descriptions of species and races belonging to the following four subgroups 
are given in this section: hikocola, hiasai, kohyai, and platypenis. Remaining 
three subgroups, montanum, hiraiwai, and curvipalpe, all of which have a wide 
range of distribution and showing remarkable geographic variation in both 
external morphology and karyotypes, will be dealt with elsewhere. Before 
describing each species and race, the criteria for recognition of species and races 
are mentioned. I do not adopt "subspecies" for forms which are separable from 
other conspecific members by certain morphological characters and possess a 
distinct distribution range. Instead, I use the term "race" for such an 
infraspecific category. The reasons why I reject trinominals are as follows: (1) 
sub specific names often obscure the important pattern of geographic variation in 
characters and become an obstacle in the accurate understanding of speciation; 
and (2) we can avoid unnecessary burden which is innevitably associated with the 
formal description and preservation of type specimens (concerning the general 
argument against the use of the formal subspecies category, see Wilson and Brown, 
1953; Futuyma, 1978, pp.204-205; Key, 1981). On the other hand, species 
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recognition of allopatric forms in the curvipalpe-group is often difficult due to the 
remarkable variation in both external morphology and karyotypes. Suzuki 
(1957, 1976a, 1976b) stressed the usefulness of chromosomes as the important 
specific taxonomic character in this group. However, I do not treat two 
chromosomally distinct but morphologically indistinct allopatric forms as two 
separate species for the following reasons: (1) Although presence of particular 
chromosome rearrangements often suggests lineage independence by rendering 
hybrids between the chromosomally different forms sterile, or reduced fecundity, 
complete reproductive isolation is not always accomplished even by those osten
sible obstacles. (2) Available chromosomal data for each form are mostly based 
on few materials from only one or two populations and variation within each 
taxon has not been fully analyzed. 

Remarks: 
1) Asterisked: Species comprised by several geographical chromosomal variants. 
2) When races are recognized, they are treated under "Geographic variation and races". 

0.5 mill I C-F 

~~:-;uD 
A B 

K 
Fig. 8. Leiobunum hikocola. A-B, Genital operculum: A, male; B, female. C-F, 

Lateral (above) and ventral (below) views of labrum: C-E, male; F, female. G, Mesal view 
of chelicera, male. H, Mesal view of male palp. I-J, Dorsal view of palpal patella and 
tibia: I, male; J, female. K-L, ventral (left) and lateral (right) views of penis. (A-B, D, 
F, G-K: Shiratani-Unsuikyo, Is. Yakushima. C, L: Mt. Hikosan. E: Sumiyo-son, Is. 
Amami-oshima) 
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Descriptions of races may be accompanied by brief synonymic lists to show the correspondence 
to previous classifications by other authors. 

3) Collecting data are given by the following order: Locality, altitude of locality if 
available, number of individuals, date collected, collector, museum collection if different from 
NT personal collection. 

4) Abbreviations: NT= N. Tsurusaki; ZLHU = Zoological Laboratory, Faculty of Sci
ence, Hiroshima University, Hiroshima; ZIHU = Zoological Institute (=Zoological Museum), 
Faculty of Science, Hokkaido University, Sapporo; SC = Personal Collection of Dr. S. Suzuki, 
Hiroshima; juv. = juveniles; Chromo Obs. =specimens dissected for chromosome preparation. 

1. hikocola-subgroup (1 species, monotypic) 

Leiobunum hikocola Suzuki 

(Figs. 8-9, 13a) 

Leiobunum hikocola Suzuki, 1966, p.160. figs. 1, 2A-E, G, 3A-E. (type: Mt. Hikosan, 
Fukuoka pref., Kyushu, in ZLHU, not examined); 1973, p.258; 1976b, p. 227, figs. 

25-27, 107. 

o 100km 
'------' 

Fig. 9. Distribution and 
chromosome number of Leio
bunum hikocola. Localities: 1, 
Mt. Hikosan; 2-3, Is. Yakushima 
(2, Shiratani - U n sui kyo ; 
3, Hanayama); 4-5, Is. Amami
oshima (4. Sumiyo-son; 5, Mt. 
Yuwan). 

Diagnosis: Different from all other species 
of curvipalpe-group by having much smaller 
bodies. Males with unique distally tapered 
labrum with some tubercles laterally. 

Description: Male: Body very small. 
Genital operculum as in Fig. 8A, posterior 
margin moderately distinct and slightly 
rounded backward. Labrum as in Fig. 8C-E, 
small, not swollen distally, with several tuber
cles laterally. Chelicera usually without dis
tomesal denticles on distal segment, but rarely 
with a few denticles (cf. Suzuki, 1966). Palp 
(Fig. 8H) slender; femur slightly curved below; 
patella widened distally, with a small lobe at 
distomesal margin; tibia unarmed; tarsus with 
a definite row approximately twenty evenly 
spaced tubercles. Penis (Fig. 8K-L) short; 
shaft flattened dorsoventrally with both lateral 
sides nearly parallel through basal two-thirds; 
cortex of ventral side slightly extended later
ally at near distal portion of shaft to form a pair 
of shallow pouches; glans with a small round 
thickening at distal end ventrally; stylus hook
shaped, bent to ventral side. 

Female: Genital operculm as in Fig. 8B, 
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Fig. 10. A-F, Lffiobunum hiasai.A, Genital operculum, male. B-D, Lateral and 
ventral (C-D, below) views of labrum: B-C, male; D, female. E-F, Ventral and lateral (E, 
right) views of penis. (A, C-E: Kitazawa Pass; B, F: Miike, Mt. Kitadake). G-K, 
Leiobunum sadoense. G-H, Genital operculum: G, male; H, female. I-J, Lateral and 
ventral (I, below) views of labrum: I, male; J, female. K, ventral and lateral (right) views 
of penis. (Mt. Myoken, Is. Sado). L-P, Lffiobunum simplum. L, Genital operculum, 
male. M-O, Lateral and ventral (0, below) wiews of male labrum. P, Ventral and lateral 
(right) views of penis. (Mt. Shirouma). 
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boundary between operculum and third sternite distinct. Labrum as shown in 
Fig.8F. 

For further detailed descriptions of males and females, see Suzuki (1966). 
Karyotype: 2n(,3) = 18 (Mt. Hikosan population) (Fig. 13a). Materials 

used for chromosome preparation were two juveniles (1,3 and 1 'f: see Specimens 
examined), but unfortunately I failed to obtain any chromosome spreads for the 
female. The autosomes are composed of 8 pairs of meta- or submetacentrics. 
The X chromosome is unequal-armed metacentric being the second largest in size, 
whereas the Y is the submetacentric similar to chromosome 6 in size. 

I 0.5 mm ! 

H 
G 

Fig.l1. Leiobunum hiasai (A, D, G), L. sadoense (B, E, H), and L. simplum (C, F, I). 
A-C, Mesal view of male chelicera. D-F, Mesal view of male palp. G-I, Dorsal view of 
male palpal patella and tibia, (K,D, G: Kitazawa Pass. B, E, H: Mt. My6ken, Is. Sado. 
C, F, I: Mt. Shirouma) 
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Distribution: Kyushu (known only from Mt. Hikosan in Fukuoka pref.), 
Is. Yaku, and Is. Amami-oshima. (Fig. 9). 

Biology: This species is sympatric with L. hiraiwai (Kyushu-Hiroshima 
race: Tsurusaki, in prep.) at Mt. Hikosan. Although both species show a 
similar life cycle, being univoltine with hibernation as eggs, collection data 
suggest that the emergence of adults is about two weeks later in L. hikocola than 
in L. hiraiwai at Mt. Hikosan. 

Specimens examined: FUKUOKA PREF.- Mt. Hikosan: 13, 21-IX-1958, T. Inouye and 
M. Makihara (SC); 680 m, in Cryptomcria forest, 1 juv., 29-VII-1982, NT; 640~800 m in 
Cryptomeria forest, 2 juv. (both Chromo Obs.), 31-VII-1982, NT. KAGOSHIMA 
PREF.- Is. Yakushima: Hanayama Natural Forest, 1300 m, 1 juv. (collected by sweeping 
herbs), 19-VII-1983, Sk. Yamane; Shiratani-Unsuikyo to Mt. Miyanoura-dake, 231\', 2~5-
VIII-1983, H. Okada. Is. Amami-oshima: Sumiyoson, ca. 250 m, on tree trunks, 1 (; , 22-VII-
1965, S. Suzuki (SC); Mt. Yuwan, 1 juv., 25~29-VI-1981, H. Okada. 

2. hiasai-subgroup (3 species) 

This subgroup includes three species: 
L. hiasai Suzuki, L. sadoense Tsurusaki, and 
L. simplum Suzuki. The males of these 
species have similar penes, with shaft rela
tively short and slender, and laterally with 
alates (Fig. 4B-D). They are indubitably 
allopatric, but as stated earlier, this subgroup 
may not be a monophyletic superspecies (cf. 
section 2.2). 

Leiobunum hiasai Suzuki 

(Figs. lOA-F; llA, D, G; 12; 13c-d) 

Leiobunum hiasai Suzuki, 1976b, p. 226, figs. 46-
47, 109, 221-224. (type-locality: Kita
zawa Pass, ca. 2000 m in alt., Yamanashi 
pref., Honshu, in ZLHU, not examined) 

Diagnosis: This species is similar to L. 
sadoense and L. simplum in the shape of 
penis, but unlike these two species, the male 
of this species has a well-developed labrum 
like Mt. Tsubakuro and Mt. Ontake races 
of L. montanum (cf. Tsurusaki, in prep.). 
The palpal tarsus of the male also indicates 
the close relationship of this species to L. 

2n.,s-{j; 

~. sadoense • 

L. simplum .... 

~. hiasai • 

Fig. 12. Distribution and chro
mosome numbers of three species of 
Leiobunum hiasai-subgroup, L. 
hiasai, L. sadoense, and L. simplum. 
Localities: 1, Kitazawa Pass, 2, Mt. 
Kitadake, 3, Mt. Myoken; 4, Mt. 
Shirouma. 
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montanum. 
Description: Male: Body relatively small. Genital operculum as shown in 

Fig. lOA, boundary between operculum and 3rd sternite distinct and only slightly 
curved. Labrum (Fig. lOB-C) considerably swollen and laterally with numerous 
dark colored denticles. Cheliceral distal segment distomesally with some denti
cles (Fig. llA). Palp (Fig. llD), femur fairly curved below; patella distally 
swollen with a small distomesal apophysis; distal one-third of tibia ventromesally 
with a few denticles; tarsus below with two distinct rows of tubercles. 

Penis (Fig. WE-F), shaft with sides semiparallel, somewhat flattened dor
soventrally; alate part consisting of two pairs of alates; lateral pair extending 
distal half of shaft, and another small pair located near the end of the shaft. 

Female: Labrum as in Fig. lOD, small and pointed toward the tip. 
Karyotype: 2n( 6) = 24 (Kitazawa Pass). All chromosome preparations 

were made by temporary squashes of the testes using acetic orcein. Although 
spermatogonial metaphases were not obtained, numerous first meiotic metaphases 
showed 12 bivalents without exception (Fig. 13c-d). 

Distribution: Southern Japanese Alps (=Akaishi Mountains), central Hon
shu (Fig. 12). 

Biology: This species seems to be confined to subalpine coniferous forests 
(Maries's Fir, Abies Mariesii Masters; Veitch's Silver Fir, Abies Veitchii Lindley). 
Adults emerge from early to mid August and usually are found on the trunks of 
coniferous trees. 

Specimens examined: YAMANASHI PREF.- Nakakoma-gun: Kitazawa Pass, 2000 
-2030 m, in coniferous forest composed of Maries's Fir and Veitch's Silver Fir, 61 617 'i' 9juv. (6 
6 Chromo Obs.), 15/16-VIII-1981, NT; Mt. Kitadake, Miike, 2000-2240 m, in Maries's Fir and 

Veitch's Silver Fir forest, 26 22juv., 5-VIII-1980, NT. 

Leiobunum sadoense Tsurusaki 

(Figs.lOG-K; llB, E, H; 12; 13e-f) 

Leiobunum saMense Tsurusaki, 1982, p. 105, Figs. 1-27. (Male holotype and two male, seven 
female, and two juvenile paratypes from Mt. Myoken, Sado Is., in ZIHU, examined) 

Diagnosis: Males are separable from the other members of the curvipalpe
group by having spear-shaped penis with well-developed alates. 

Description: The following description is supplementary to Tsurusaki 
(1982). 

Penis (Fig. 10K) with alate part consisting of two pairs of thin membranes, 
both extending to approximately distal half of the shaft; inner (ventral) mem
branes narrower than those of outer (dorsal) alates in width, their anterior ends 
attaching to the base of glans. 

Karyotype: 2n( 6) = 18 (Mt. Myoken population). All chromosome slides 
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were prepared by temporary squashes of testes using acetic orcein. No sper
matogonial metaphase plates were obtained. However, in the metaphase plates of 
first division 9 bivalents were observed (Fig. 13e-f). 

Distribution: Known only from Is. Sado (Niigata pref.). 
Specimens examined: NIIGATA PREF.- Is. Sado, Mt. My6ken, 850-940 m, in beech 

forest, 967 '? 2juv. (66 Chromo Obs.), 21-VII-1980, NT (36, 7'? , 2juv. ZIHU - 66 NT). 

Leiobunum simplum Suzuki 

(Figs. lOL-P; llC, F, I; 12) 

Leiobunum simplum Suzuki, 1976b, p. 223, figs. 42, lO8?, 217-220, 330-331, 333? (in part, 
figs. 43-45, 332 belong to L. platypenis Suzuki). (Male holotype and 34621 '? 
paratypes from Mt. Shirouma, Nagano pref., H. Sako and N. Nakamura colI., in 
ZLHU; most of these para types were reexamined and all were found to be 
misidentified females of L. platypenis) 

Diagnosis: The male is easily separable from those of the other species of the 
curvipalpe-group by having a square-shaped labrum with smooth surface. The 
female is distinguished from that of L. platypenis, with which this species is 
sympatric throughout its range in Mt. Shirouma, by the difference in the macula
tion pattern of body. Now tell how they differ. 

Description: Male: Body relatively small. Genital operculum (Fig. 10L) 
with posterior margin relatively distinct. Labrum (Fig. lOM-O) approximately 
rectangular in profile, with somewhat widened end, lacking lateral tubercles. 
Cheliceral distal segment with no denticles on mesal surface (Fig. llC). Palp 
(Fig. llF) slender; femur slightly curved below; patella with a small apophysis 
on distomesal margin; tibia with numerous evenly spaced teeth ventrally; tarsus 
with a definite row of dark colored teeth. 

Penis (Fig. lOP) relatively short, gradually tapered toward tip; alate part 
composed of two pairs of thin membranes, extending the distal quarter of the 
shaft. 

Female: see" Remarks" below. 
Karyotype: Unknown. 
Distribution: Mt. Shirouma, Nagano pref., central Honshu (Fig. 12). Suzu

ki (1976b) reported one male and one female of this species from Yokoo Hiitte 
(Kamikochi) in Nagano pref. However reexamination of these two specimens 
revealed that they are not L. simplum but are actually L. hiraiwai (Kamikochi 
race). 

Biology: Collection data of the type specimens suggest that this species is 
widely sympatric with L. platypenis on slopes between ca. 1,250 and 1,750 malt. 
of Mt. Shirouma. Although I have visited this place twice, I failed to collect any 
specimens of L. simplum. Therefore, this species may have shomewhat different 
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habitat preference from other congeners. 
Remarks: In the present study, most of the type specimens used in the 

original description by Suzuki were reexamined together with unidentified 
materials which were collected with the type specimens by Messrs. H. Sako and N. 
Nakamura. As a result, it became evident that the majority of female paratypes 
are misidentified L. platypenis and that figs. 43-45 and 332 in Suzuki's original 
description were drawn and photographed from female specimens of L. platypenis. 
The females of both species seem to be distinguishable from each other by pattern 
of abdominal maculation (compare figs. 332 and 333 in Suzuki, 1976b). Unfortu
nately, I could not examine labrum of female L. simplum, since no females of this 
species were contained in the material examined in the present study. 

Specimens examined: NAGANO PREF.- Mt. Shirouma, 950-1,750 m, 34 <3, 13-21-
VIII-1968, H. Sako and N. Nakamura (ZLHU). 

a k xX II H Ie 1 
x y 

b 
x y 

.. 
Fig. 13. Chromosomes of Leiobunum hikocola (a), L. kohyai (b),L. hiasai (c-d), and L. 

sadoense (e-f). a, Representative karyotype with 2 n= 18 (XY) from spermatogonial 
metaphase in L. hikocola. b, Representative karyotype with 2 n=20 (XY) from the same 
stage in L. kohyai. c-d, First spermatocytes with 12 bivalents in L. hiasai. Two mature 
spermatids (sp) can be seen in the bottom of d. e-f, L. sadoense: e, metaphase I with 9 
bivalents; f, anaphase of second spermatocyte. 
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Fig. 14. Leiobunum kohyai. A-B, Genital operculum; A, male; B, female. C-F, 
Lateral (above) and ventral (below) views of labrum: C-E, male; F, female. G, Marginal 
row of tubercles on frontal side of right coxa I in male. H, Mesal view of male chelicera. 
I, Mesal view of male palp. J-K, Mesal view of male palpal tibia. L-M, Dorsal view of 
l2alpal patella and tibia: L, male; M, female. (A-B, E-F, H-I, L-M: Mt. K6ya. C, K: Mt. 
Odaigahara. D, G, J: Mt. Yoshino) 

3. kohyai-subgroup (1 species, 2 races) 

* Leiobunum kohyai Suzuki 

(Figs. 13b, 14-16) 

Liobunum kohyai Suzuki, 1953, p.196, figs. 11-12 (type: Mt. K6ya, Wakayama pref., 
Honshu, in ZLHU, not examined). 

Leiobunum kohyai: Suzuki, 1976a, p. 134, figs. 1-2; 1976b, p. 221, figs. 67-69, 121,209-216, 
325-329. 

Diagnosis: In male, this species differs from all other species of the 
curvipalpe-group by lacking lateral denticles on the labrum and by having unique 
penis with long concavo-convex shaft. 



28 N. Tsurusaki 

Description: Male: Body relatively large. Genital operculum (Fig. 14A) 
somewhat extended, with anterior margin considerably rounded; boundary 
between operculum and 3rd sternite indistinct. Labrum (Fig. 14C-F), smooth, 
widened distally, distal end warped above. Cheliceral distal segment distomesal
ly with a cluster of black teeth (Fig. 14H). Palp stout and thickened (Fig. 
14I-K); femur swollen, widest at approximately middle position, distolaterally 
with several teeth; patella with a small but prominent apophysis on inner distal 
margin; tibia enormously thickened on proximal two-thirds, with numerous dark 
colored teeth throughout the ventral surface; tarsus ventrally with two distinct 

" ~ 

~I 

Fig. 15. Leiobunum kohyai. Ventral (left) and lateral (right) views of penis. A, Mt. 
Koya; B, Mt. Yoshino; C, Mt. Odaigahara. 



Revision oj the Leiobunum curvipalpe-group. I. 29 

rows of teeth. 
Penis (Fig. 15) shaft long, 

spatula-shaped, flattened dor
soventrally and concavo-convex, 
with a pair of pouches near the 
distal end. 

Female: Labrum (Fig. 14F) 
slender and projected below. 

Karyotype: 2n( 6) =20 (Mt. 
Koya population (Fig. 13b). 
Autosomes are composed of 8 pairs 
of meta- or submetacentrics. The 
X is sub meta- or subtelocentric, and 
the largest. The Y chromosome is 
sub telocentric that is similar in size 
to chromosome l. 

Suzuki (1976a) reported that 
the chromosome number of males of 
this species is 2n = 20, on the basis of 
observation of specimens from Mt. 
Odaigahara by the squash method. 
Although he stated that the kar

o 50km , ! 

Fig. 16. Distribution and chromosome 
numbers of two races of Leiobunum kohyai 
(circle: Koya race. triangle: Odaigahara 
race). Localities: 1, Mt. Koya; 2, Mt. Kojin
dake; 3, Mt. Gomadan; 4, Mt. Yoshino· 5 
Mt. Odaigahara. Asterisked: from Suz~k; 
(1976 a). 

yotype consisted of 4 acrocentrics and 16 metacentrics, it is probably due to 
observational error. No acrocentric chromosomes were observed in curuipalpe
group preparations in the present study. 

Distribution: Mountainous areas of Kii Peninsula, southern Honshu (Fig. 
16). 

Geographic variation and races: The penes of Mt. Koya population members 
differ slightly from those of further east. Namely in Koya population, distal 
pouches of the shaft are differentiated from the remaining portion of shaft by a 
shallow but distinct constriction, whereas in Mt. Yoshino and Mt. Odaigahara 
specimens the distal portion of penis shaft is fairly simple in shape (Fig. 14, 
compare A with B and C). In view of this, it seems appropriate to recognize 
provisionally two races, the "Koya" and "Odaigahara" races, for the Mt. Koya and 
the eastern two populations respectively. In addition to the above three local
ities, two sites (Mt. Kojin-dake, 1 6 ; Mt. Gomadan, 1 'i') have been listed in 
Suzuki (1976b). As I could not examine any specimens from these localities, it 
cannot be determined which races these two populations belong to. However, in 
Fig. 16, I tentatively refer them to "Koya race", considering the fact that these 
two populations are located in the same mountain range as Mt. Koya. 

Specimens examined: 
Koya race.-~W AKA YAMA PREF.- Okunoin, Mt. Koya, 820 m, 6 cl 4 ¥ (4 cl Chromo 

Obs.), 26-VII-1983, NT. 
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Odaigahara race.-- NARA PREF.- Mt. Yoshino, Okusenbon, 740-780 m, in Cryptomeria 
forest, 2 il, 25-VIII-1981, NT. Mt. Odaigahara, 1,560-1,695 m, 8 il18 'i', 26-VIII-1981, NT. 

4. platypenis-subgroup (2 species) 

This subgroup contains two species: L. plat yp en is Suzuki and L. globosum 
Suzuki, and is characterized by: (1) unique L- or T-shaped male labrum (Fig. 
5L-M), (2) considerably thickened palpal tibia of male (Figs.6J-K; 18), (3) 
relatively simple candle-shaped penis lacking any prominent alates (Fig. 4F-G), 
(4) thelytokous mode of reproduction by some females. 

* Leiobunum platypenis Suzuki 1) 

(Figs. 17, 18A-D, 19A-D, 20) 

Liobunum platypenis Suzuki, 1953, p.192 (in part), figs. 8-10 except for fig.9L. (Type: 
Utsukushigahara, Nagano pref., Honshu, in ZLHU, not examined) 

Leiobunum platypenis: Suzuki, 1976b, p.220, figs. 80-83, 189-190, 319-320; Suzuki and 
Tsurusaki, 1982, p.220, figs. 12-19. 

Leiobunum esoense Suzuki, 1976b, p.245 (in part), figs. 92-93, 285-286. 
Leiobunum tolwkuense: Suzuki, 1976a, p. 230 (in part), figs. 78-79. 
Leiobunum globosum: Suzuki, 1976b, p. 219 (in part), fig. 88. 
Leiobunum simplum: Suzuki, 1976b, p. 233 (in part), figs. 43-45, 332. 
Leiobunum sp.: Suzuki, 1976b, p. 246, figs. 94, 125, 357. (2 'i' from Ullung-do Is., Korea, 1. 

H. Shon leg. 5-VIII-1955, in SC, examined.) 

Diagnosis: Male L. platypenis is characterized by unique L-shaped labrum, 
markedly developed palp with mesally twisted tarsus, and relatively simple 
candle-shaped penis. Female is easily separable from all other species of the 
curvipalpe-group by its unique bifurcate or trifurcate labrum. 

Description: Male: Body relatively large. Genital operculum with dis
tinct contour (Fig. 17B-C). Labrum (Fig. 17E-J) L-shaped, laterally with several 
dark colored denticles. Cheliceral distal segment with no distomesal denticles 
(Fig. 17R-S). Palp (Fig. 18A-D) with femur distally widened, moderately curved 
below; patella with small apophysis having several minute setae on distomesal 
margin; tibia conspicuously swollen, especially at the middle part of ventral side, 
ventromesal surface of distal half with numerous black-tipped denticles; tarsus 
curved below and strongly twisted mesad, ventromesally with a distinct row of 
black tubercles. 

1) According to Dr. Suzuki (pers. comm.) this name is a junior synonym of Leiobunum 
manubriatum Karsch, 1881. Therefore, usage of L. platypenis should be considered as 
provisional. For details, see Suzuki (in press). 
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Fig. 17. Leiobunum platypenis. A, Lateral view of eye tubercle, male. B-D, Genital 
operculum: B-C, male; D, female. E-Q, Lateral and ventral (J, K-below) views of labrum: 
E-J, male; K-Q, female. R-S, Mesal view of male chelicera. T, Dorsal view of female 
body. (A, C, I-J, R: Lake Misuzu. B, H, S: ChUgft Spa, Mt. Hakusan. D, K: Ullung-do 
Is. E, Aoyama-chU6. F, Mt. Hakkenzan. G, Oirase. L-O, Nenokuchi. P-Q, Maru
yama. T, Kuromatsunai) 

Penis (Fig. 19A-D), elongated and candle-shaped; lateral sides nearly paral
lel; ventrally with membraneous bowtie-like accessory at the basal joint of glans; 
glans very large, symmetrical. 

Female: Dorsum as shown in Fig. 17T. Genital operculum (Fig. 17D) with 
posterior margin distinct, moderately curved backward. Labrum (Fig. 17K-Q), 
bifurcate or trifurcate in profile. 

Distribution: Hokkaido, Honshu (From Aomori pref. south to Ishikawa and 
Nagano pref.), Is. UUung-do, Korea (Fig. 20). 

Remarks: Two chromosomal races (diploid and tetraploid) were recognized 
in this species. Details on this subject, together with data on the biology of this 
species, will be published elsewhere. 

Specimens examined: Only newly collected and recently reexamined materials are listed 
below. Other materials examined are in Suzuki and Tsurusaki (1983). 

HOKKAIDO- Tokoro-gun, Tokoro-cM, Tokoro River, 3 juv. ( 'i' ), 28-VII-1983, M. Suwa. 
Asahigawa-shi, Kamuikotan, 2 'i', 17-VIII-1984, NT. Hamamasu-gun, Hamamasu-mura, 
Gokibiru, ca. 50 m, 1 'i', 17-VIII-1984, NT. T6betsu-cM, Aoyama-chU6, 18 juv. ( 'i' ) (all Chromo 
Obs.), 18-VII-1982, NT. Sapporo-shi: Maruyama, 52 juv. ( 'i' ) (all Chromo Obs.), 23-VI-1982, 
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Fig. 18. Leiobunum platypenis (A-D) and L. globosum (E-F). A-B, E: Mesal view of 
male palp. C-D, F: Dorsal view of pal pal patella and tibia, male. (A, C: Chligli Spa. Mt. 
Hakusan. B, D: Lake Misuzu. E-F, Nukumidaira, Mt. Iide) 

NT; Mt. Hakkenzan, 5 juv. ( ~ ) (all Chromo Obs.), 25-VI-1982, NT. Tomakomai-shi, Toma
komai Exptl. Forest, Hokkaido Univ., 3 juv. ('f) (all Chromo Obs.), 15-VII-1983, NT. 
--AOMORI PREF.- Asamushi, Asamushi Hachiman-gu, 20-80 m, 25 juv. (~ ) (all Chromo 
Obs.), 2-VII-1982, NT. Lake Towada, Nenokuchi, 6 juv. (c;o) (all Chromo Obs.), 11-VII-1982, 
NT.--IWATE PREF.- Shimohei-gun, Kawai-mura, Kuzakai, Mt. Kabutomyojin, 760-1,000 
m, 4 ~, 29-IX-1984, NT. Miyako-shi, Jodogahama, 10 m, 1 C;O, 28-IX-1984, S. Ishimaru. 
--AKITA PREF.- Towada, Hakka, camping grounds (= Oide-en), 405 m, 40'f 36juv. 
(16juv. Chromo Obs.), 1O-VII-1982, NT.--YAMAGATA PREF.- Nishiokitama-gun,Oguni
eM, Mt. Iide: Kawairi, 310 m, 11 'f , 29-VIII-1980, NT; Nukumidaira, 400-500 m, in beech 
forest, 2627 'f, 30-VIII-1980, NT. Yonezawa-shi, Shirabu Spa, 820-880 m, 2 'f, 31-VIII-1980, 
NT.--FUKUSHIMA PREF.- Urabandai, Goshikinuma, 790-830 m, 1615 'f, 1-XI-1980, 
NT. Mt. Hiuchi-ga-take, Miike, 1,500-1,520 m, 4 6 13 'i , 2-IX-1980; 9 'i , 4-IX-1980, NT. Same 
area, 1,500-1,600 m, 1633 'f; 1,600-2,000 m, 46 'i, 3-IX-1980, NT.-TOCHIGI PREF.
Shioya-gun, Fujiwara-eM, Mt. Takahara, Shirataki Fall, 1,180 m, 1 'i', 24-VII-1981, NT. 
--NIIGATA PREF.- Minami-Uonuma-gun, Tsuchitaru, 620 m, 35'f, 27-VIII-1982, NT. 
--GUMMA PREF.- Mt. Tanigawa-dake, Tenjin-daira Tenjin-one, 1,560 m, 1 'f, 28-VIII-
1982, NT.--NAGANO PREF.- Shiga-kogen, Hasu-ike, 1,490 m, 1:1; 10 ¥ Ijuv. ( 'f), 25-VII-
1982, NT. Sugadaira-kogen: Bessochi, 1,420 m, in Japanese Larch forest, 16, 23-VIII-1982, 
NT; Reserch Institute for Physical Education, 1,360 m, 166 1l', 23-VIII-1982, NT. 
Togakushi-kogen: Togakushi-Bokujo, 1,190 m, 26 i3 11 'f, 23-VII-1977, NT(SC); Koshi
mizugahara, 1,200-1,210 m, 16, 23-VII-1977, NT(SC); Mt. Iizuna, 1,200-1,500 m, 4l', 24-VII-
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Fig. 19. Lwbunum platypenis (A-D) and L. globosum (E-H). A-C, F-H: Ventral 
and lateral (right) views of penis. D, E: Ventral view of distal part of C and F, respective
ly. (A, Lake Misuzu; B, ChUgli Spa, Mt. Hakusan; C-D, Aoyama-chU6; E-F, Nopporo; G, 
Nukumidaira, Mt. Iide; H, Sukayu) 

1977, NT(SC). Same area: ChUsha, 1,200-1,240 m, 3 1', 23-VII-1980, NT; Togakushi-Bokuj6, 
1,180-1,190 m, 12 6 8 l' ; Nenbutsu-ike, 1,200-1,210 m, 1636 1'; Koshimizugahara, 1,220-1, 
230 m, 34 1'; Shinrin-koen, 1,220-1,240 m, 13 l' ; all 24-VII-1980, NT. Higashi-chikuma-gun, 
Hijirik6gen, Lake Hijiri, 970 m, 767 l' ,19-VIII-1981, NT. Mt. Utsukushigahara, Lake Misuzu: 
Site I, 980 m, 21 671 1', 13-VII-1977, H. Komatsu and NT(SC); Site II, 980-1,000 m, in Hinoki 
Cypress forest, 78613 1', 2-VIII-1980, NT; same site, 6 6 26 l' 7ljuv. (161 l' 23juv., Chromo 
Obs.), 6-VII-1982, NT; Site III, 980 m, in deciduous broad leaved forest, 2639 l' 46juv. (16 
12juv. Chromo Obs.), 6-VII-1982, NT. Okaya-shi, Shiojiri Pass, 1,000-1,020 m, 73 l' , 31-VII-
1981, NT; same locality, 58 l' Ijuv.( l' ) (12 l' Ijuv. Chromo Obs.), 7-VII-1982, NT. Mt. Shirouma: 
Sarukura, ca. 1,300 m, in beech forest, 9643 1', 19-VII-1977, H. Komatsu and NT (SC); 
Sarukura-Yari Spa, 1,250-1,800m, 18 6 81 'i'88juv. (1'), 26/27-VII-1980, NT. Mt. Harinoki, 
Ogisawa - Harinoki Pass (Osawa Hiitte), 1,400-1,600 m, 102 6 92 l' 6juv. ( 1'), 31-VII-1980, 
NT.Omachi-shi: Yashiro, 1 1', 6-IX-1981, T. Yoshida; Hotokezaki, Ijuv. (1'), 22-VI-1980, T. 
Yoshida. Minami-azumi-gun, Nakabusa Spa, 1,400-1,460 m, 1 1', 19-VIII-1981, NT. Mt. 
Norikura, Norikura-kogen, Suzuran, ca. 1,500 m, 1 1', 18-VII-1977, H. Komatsu and NT (SC). 
Mt. Ontake, Hakkaisan, 1,650-1,670 m, 4620 1', 29-VII-1981, NT.-TOYAMA PREF. Mt. 
Tateyama: Bijodaira, 970-1,100 m, 7621 'i'/2juv. (1'), 30-VII-1980, NT; Midagahara, 1,940 
-2,000 m, in Maries's Fir forest, 1 1', 31-VII-1980, NT. ~~ISHIKAWA PRE F.- Ishikawa
gun, Oguchi-mura, Hakusan-Ichirino, 550-560 m, in Japanese Red Cedar forest, 164 1', 28-VII-
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1980, NT. Mt. Hakusan, ChUgu Spa; 780-810 m, in beech forest, 4 <3 11 'f; 935-1,000 m, 2 'f , 
in beech forest, 29-VII-1980, NT. --KOREA.- Is. Ullung-do, 2 'f , 5-VIII-1955, I.H. Shan 
(SC). 

Leiobunum globosum Suzuki 

(Figs. 18E-F, 19E-H, 20, 21) 

Liobunum platype:nis: Suzuki, 1953, p. 192 (in part), fig.9L. 
LeWbunum globosum Suzuki, 1976b, p. 219 (in part), figs. 84-87,89,120,191-198,203-208, 

321-324 (Type: Nenokuchi, Towada, Aomori pref., Honshu, in ZLHU, not 
examined); 1980, p. Ill; Suzuki and Tsurusaki, 1983, p. 221, figs. 12-19. 

LeWbunum tohokuense: Suzuki, 1976b, p. 230 (in part). 
LeWbunum esoense: Suzuki, 1976b, p. 245 (in part), figs. 90-91. 

Diagnosis: T-shaped labrum; highly swollen palpal tibia ventrally with a 
projection; nearly straight palpal tarsus; any of these sets off males of this species 
from the other species of curuipalpe-group. Females are separable from all the 
other species but L. platypenis by having characteristic abdominal maculation 
and by having genital operculum with distinct posterior margin. From L. 
platypenis, female L. globosum is distinguished by having simple tapered labrum. 

Description: Male. Body relatively large. Genital operculum (Fig.21B
C) with posterior margin well delimited, slightly rounded backward. Labrum 

Fig. 20. Distribution of LeWbunum platypenis and L. globosum. 
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Fig.21. Leiobunum globosum. A, Lateral view of eye tubercle, male. B-E, 
Genital operculum: B-C, male; D-E, female. F-Q, Lateral and ventral (J-below) views of 
labrum: F-J, male; K-Q, female. R, Mesal view of male chelicera. S, Dorsal view of 
female body. (A-B, J, R: Nukumidaira, Mt. Iide. C, E, I, o-p: Sukayu. D, S: Mt. 
Hayachine. F, Aoyama-chU6. G, K-L: Nopporo. H, Mt. Hakkenzan. M-N: Maruyama, 
Sapporo) 

(Fig. 21F-J) T-shaped in lateral view, with some dark colored denticles laterally. 
Chelicera (Fig. 21R) normal; distal segment with a few denticles on distomesal 
surface. Palp (Fig. 18E-F) enormously extended and swollen; femur thickened 
distally, arched dorsally; patella relatively short but widened, with an indistinct 
apophysis whose surface is finely setose; tibia remarkably swollen, its ventral 
swelling forms a globular mound, the head of which is armed with several 
denticles, distal end also with few denticles ventrally; tarsus relatively elongated 
and straight, ventromesally with a distinct row of tubercles extending its entire 
length and with an additional short row of small tubercles along the first row. 

Penis (Fig. 19E-H) very similar to that of L. platypenis in general form, but 
with much narrower distal part; shaft lacking conspicuous alates or accessories, 
glans very short, asymmetrical at distal end, left antimere always extending 
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beyond right antimere (ventral view-Fig. 19E). 
Female: Labrum as shown in Fig. 21K-Q. Posterior margin of genital 

operculum distinct and moderately curved backward (Fig. 21D-E). 
Distribution: Hokkaido, northern Honshu (Tohoku district: from Shimo

kita Peninsula south to Urabandai-kogen, Fukushima pref.), Is. Rebun, Is. 
Rishiri (Fig. 20). 

Remarks: Some topics concerning karyotypes and biology of this species 
will be dealt with in separate papers (in prep.), together with those of L. 
platypenis. 

Specimens examined: Only materials newly collected are listed below. Other materials 
used are listed in Suzuki and Tsurusaki (1983). 

HOKKAIDO- Is. Rebun, Kabuka-Momoiwa, ca. 50 m, Ijuv. ('f), 1O-VII-1984, NT. Is. 
Rishiri, Oshidomari, ca. 30 m, 2juv. ('f) (Chrom. Obs.), 8-VII-1984, NT. Wakkanai-shi, 
Wakkanai Shinrin-k6en, 120 m, 1 'f, 11-IX-1984, NT. Tokoro-gun, Tokaro-cM, Lake Saroma, 
Ijuv. ( 'f ), 26-VII-1983, M. Suwa, Abashiri-shi, Lake Ponto-numa, Ijuv. ( 'f), 29-VII-1983, M. 
Suwa. Asahigawa-shi, Kamuikotan, 2 'f, 17-VIII-1984, NT. Atsuta-gun, Atsuta-mura, 
Hattari, ca. 160m, 1'f, 17-VIII-1984, NT. T6betsu-chO, Aoyama-chU6, 28'fl0juv. ('f) (5'f 
5juv. Chromo Obs.), 16-VII-1982, NT. Ebetsu-shi, Nopporo, 30juv. (2 <328 'f) (all Chromo Obs.), 
29/30-VII-1982, NT. Sapporo-shi, Maruyama, 2juv. ('f) (all Chromo Obs.), 23-VI-1982, NT. 
Tomakomai-shi, Tomakomai Exptl. Forest of Hokkaido Univ., 3juv. ( 'f ) (all Chromo Obs.), 
15-VII-1983, NT. Saru-gun, Biratori-chO: Mt. Tottabetsu, Rokunosawa, ca. 1,100 m, 1 'f, 
21-VIII-1983, NT; Nukabira-rind6, 720-750 m, 1 'f, 22-VIII-1983, NT. - AOMORI PREF.
Sukayu Spa, 8juv. ( 'f ) (all Chromo Obs.), 11-VII-1982, NT. Nenokuchi, ca. 400 m, 3 <3 11 'f 3juv. 
('f) (all Chromo Obs.), 11-VII-1982. -YAMAGATA PREF.- Mt. Haguro, 120-420 m, 5 'f, 
27/28-VIII-1980, NT. Nishiokitama-gun, Oguni-chO, Mt. Iide: Kawairi, 310 m, 1 <3 1 'f, 29-
VIII-1980, NT; Nukumidaira, 400-500 m, in beech forest, 1 <3 11 'f , 1 gynandromorph, 30-VIII-
1980, NT. Yonezawa-shi: Shirabu Spa, 820-880 m, 1 'f, 31-VIII-1980, NT; Mt. Nishi-Azuma, 
Shirabu route, 860-1,100m, 3'f, 31-VIII-1980, NT.--FUKUSHIMA PREF.- Urabandai, 
Lake Goshiki-numa, 790-830 m, 1 'f, 1-IX-1980, NT. 

Summary 

1. A taxonomic revision, based on both morphology and karyotypic analy
sis, was presented of the curvipalpe-group in the genus Leiobunum (Opiliones, 
Phalangiidae, Leiobuninae), which is almost wholly endemic to the Japanese 
Islands. This group was treated as comprising the following seven subgroups and 
eleven species: (1) hikocola-subgroup: hikocola; (2) montanum-subgroup: 
montanum (6 geographic races within the species); (3) hiasai-subgroup: hiasai, 
sadoense, simplum; (4) kohyai-subgroup: kohyai (2 geo. races); (5) hira'iwai
subgroup: hiraiwai (8 geo. races); (6) curvipalpe-subgroup: tohokuense (3 geo. 
races), curvipalpe (3 geo. races); (7) platypenis-subgroup: platypenis (2 
chromosomal races), globosum. Among these subgroups, (2) to (6) are polytypic 
and their distribution ranges are mosaic of many small ranges occupied by races. 
Some races are almost certainly parapatric and these subgroups are considered as 
superspecies, whose races or species may be actually semispecies. 
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2. Diagnosis of the curuipalpe-group was given together with some comments 
on its relationship to the other members of Leiobunum. It was suggested that this 
group is closer to some species of Leiobunum (e.g. L. calcar, L. leiopenis, etc.) 
known from eastern part of North America rather than to the other congeneric 
species inhabiting East Asia or Europe. 

3. A key to the species was prepared. And seven species belonging to 
following four subgroups were redescribed with new information: hikocola-, 
hiasai-, kohyai-, and platypenis-. Descriptions and records of remaining three 
subgroups, montanum-, hiraiwai-, and curuipalpe-, will be dealt with separately in 
subsequent papers in a series together with some discussions about their modes of 
speciation or raciation process. 

4. The male labra of New W orId and European Leiobunum species were 
illustrated for the first time. Usefulness of this structure for the separation of the 
curuipalpe-group from other groups of Leiobunum was confirmed. 
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Appendix 

List of specimens of Leiobunum (except those belonging to L. curvipalpe-group) and a few 
specimens of one related genus (Hadrobunus) examined during the present study: Data for each 
sample are given by the following order: Locality, altitude of locality if available, number of 
individuals, date collcted, collector (NT=N. Tsurusaki), museum collection (other than personal 
collection of NT). 

Japanese material 

Maximum-group 
1. Leiobunum japanense japonicum (Suzuki) (Fig. 3A) 

WAKAYAMA PREF.- Higashimuro-gun, Nachi-Katsuura-chO, Mt. Nachi, Seigantoji, 340 
m, 1 'i', 28-VII-1983, NT. ~- HIROSHIMA PREF.- Saeki-gun, Mt. Gokurakuji, 1 'i', 25-V-
1975, NT. Sandan-kyo, 131 'i', 3-VII-1977, NT and H. Komatsu. Asa-gun, Uga-kyo, 2 'i', 
30-V-1976, NT. -- EHIME PREF.- Mt. Takanawa, 1 juv., 5-V-1972, NT. Matsuyama-shi: 
Yuyama-Aonami, 23, 3-VI-1973, NT; Mt. Sugitate, 1 juv., 5-V-1970, NT; Mt. Saragamine, 950 
m, 1 juv., 5-XI-1974, NT. Mt. Ishizuchi: Mt. Omogosan, 1,360-1,500 m, 332 'i' , 3-VIII-1982, 
Y. Sugino; Tsuchigoya - Mt. Iwakuro, 1,600 m, 13, 5-VIII-1982, NT. ~- FUKUOKA 
PREF.- Mt. Hikosan, 1,100 -1,190 m, 1 ~ , 30-VII-1982, NT. 

Rubrum-group 
2. Leiobunum rubrum Suzuki (Fig. 3B) 

NAGASAKI PREF.- Is. Tsushima, 133 ~ , ?-X-1969, K. Fujikawa (SC). 

Japonicum-group 
3. Leiobunum japonicum japonicum Miiller (Fig. 3C) 

Materials from Hokkaido and northernmost of Honshu (Aomori, Akita, and Iwate pref.) 
dealt with in Suzuki and Tsurusaki (1983) are not listed here. 

IWATE PREF.- Shimohei-gun, Kawai-mura, Kuzakai, Mt. Kabutomyojin, 760-1,000 m, 
231';', 29-IX-1984, NT.-YAMAGATA PREF.- Mt. Haguro, 120-420m, 15318'i', 27/ 
28-VIII-1980, NT. Obanazawa-shi, Obanazawa, 132 'i', 29-VIII-1983, A. Otaka. -- FUKU
SHIMA PRE F.- Urabandai, Goshiki-numa, 790-830 m, 438 'i', 1-IX-1980, NT. -- TOCHIGI 
PREF.- Funyu Exptl. Forest of Utsunomiya Univ., 232 'i', 15-X-1980, N. Ichijo. Yaita-shi, 
Tamanyu, 1 juv., 11-VII-1981, N.Ichijo. Nasu, Yumoto Spa, 810 m, 2 'i', 31-VIII-1982, NT. 
Shimotsuga-gun, Mibu-chO, 8 juv., 14-VI-1983, K.lshii. -- GUMMA PREF.- Yamada-gun, 
Omama, Kanbai, 400 m, 1 ~, 2-XI-1980, T. Hayashi. Nitta-gun, YabuzukahonchO, Mt. Kan-
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non, 140 m, 1 'f, 3-IX-1983, T. Hayashi. -- CHIBA PRE F.- Awa-gun, Mt. Kiyosumi, 2 'f, 
18-IX-1983, K. Ishii. Same area, Kiyosumi-ji, 300-320 m, 867 'f, 27-VIII-1984, NT.-
YAMANASHI PREF.- Kobuchizawa, 900-940 m, 566 'f, 17-VIII-1981, NT. - NIIGATA 
PRE F.- Nishikanbara-gun, Mt. Yahiko, 1'f 13 juv., 22-VII-1980, NT. Minami-Uonuma-gun, 
Tsuchitaru, 620 m, 264 ~, 27-VIII-1982, NT. --NAGANO PREF.- Togakushi-kagen, ChU
sha, 1,200-1,240 m, 1 juv., 23-VII-1980, NT. Lake Misuzu, 980-1,000 m (Site II), 1 'f 2 juv., 
2-VIII-1980, NT. Shiojiri Pass, 1,000-1,020 m, 5 juv., 31-VII-1981, NT. Lake Tadeshina, 
1,220 m, 1 juv., I-VIII-1981, NT. Suwa-gun, Fujimi-chO, Fujimigaoka, 950-970 m, 1 'f , 21-
VIII-1982, NT. Takata, Hokomochi-jinja, 780-800m, 4'f, 17-VIII-1981; 567'fl juv., 20-
VIII-1982, NT. Komagane-shi, Kazen-ji, 840-860 m, 4 'f , 18-VIII-1981, NT. -- SHIZUOKA 
PREF.- Ita-shi, Yawatano, Kinomiya-jinja, 120 m, 46, 7-X-1980, NT. -- AICHI PREF.
Mt. Haraijisan, 460-600m, 7'f, 31-VIII-1981, NT.--ISHIKAWA PREF.- Ishikawa-gun, 
<Jguchi-mura, Hakusan-Ichirino, 550-560 m, 2 juv., 28-VII-1980, NT. -- SHIGA PREF.
Otsu-shi, Sakamoto, 180-300 m, 164 'f, 12-VIII-1982, NT. -- NARA PREF.- Mt. Yamato
Katsuragi-san, 720-950 m, 2 61 'f, 28-VIII-1981, NT. Mt. Yoshino, Okusenbon, 740-780 m, 2 
63'f, 25-VIII-1981, NT. - SHIMANE PREF.- Mt. Sanbe, 700-1,200 m, 2 juv., 27 -29-

VII-1975, S. Konishi. -- HIROSHIMA PREF.- Shiraki-chO, Mt. Shiraki, 1 juv., 20-VI-1976, 
NT. Asa-gun, Mt. Aratani, 2 juv., 15-VI-1975, NT. Itsukaichi-chO, Mt. Madogatake, 2 juv., 
16-VI-1974, NT. -- EAHIME PREF.- Mt. Saragamine, 3 juv., 25-VII-1974, NT; 1,160 m, 16 
2 'f, 7-X-1983, NT. Onogahara, 1,100-1,400 m, 161 ~ 1 juv., 15/16-VIII-1972, NT.
NAGASAKI PREF.- Is. Tsushima: Kamitsushima-chO, Hidakatsu, 50-60 m, 264 'f, 26-
VII-1982, NT; Mitsushima-chO, Naira Beech, 163 'f, 25-VII-1975, T. Teramoto; Izuhara, Mt. 
Ariake, 200-530 m, 267 'i 7 juv., 27-VII-1982, NT. Hirado-shi, Mt. Yasuman, 2 juv., 5-VII-
1981, T. Ohtani. Matsuura-shi: Yunoki-Kawauchi, 1 juv., 8-VII-1981, T. Ohtani; Mt. Kunimi, 
16, 22-VIII-1981, T. Ohtani. -- FUKUOKA PRE F.- Mt. Hikosan, 680-740 m, 3 juv., 29/ 
31-VII-1982, NT. --MIYAZAKI PRE F.- Nishi-usuki-gun, Takachiho-jinja Takachiho-kya, 
240-340 m, 564 'f 2 juv., I-VIII-1982, NT. 

4. Leiobunum japonicum uenoi Suzuki 
KAGOSHIMA PREF.- Is. Amami-ashima, Mt. Yuwan, 162 'f 4 juv., 25-29-VI-1981, H. 

Okada. 

European material 

1. Leiobunum rotundum (Latreille) (Fig. 3D) 
AUSTRIA: Purgstall (western Lower Austria), 300 m, 467 'f 3 juv., 1957 -1970, F. Ressl; 

Wien XIV., Rosental, 230-310 m, 365 'f , 25-IX-1975, J. Gruber. 

2. Leiobunum limbatum L. Koch (Fig. 3E) 
AUSTRIA: Scheibbs (southwestern Lower Austria), 361 'i , 1O-XI-1965, F. Ressl; Wien 

XIV., Hiitteldorf, 763 ~ , 7-X-1972, J. Gruber. 

3. Leiobunum rupestre (Herbst) (Fig. 3F) 
AUSTRIA: Purgstall, 300 m, 76, 8-X-1965, F. Ressl; Scheibbs, 1 <3 3 'i' , 1O-VIII-1966, F. 

Ressl. 

4. Leiobunum ghigii Di Caporiacco (Fig. 3G) 
GREECE: Rhodos, Lindos, 4 <32 'i' 1 juv., 6-V-1963, O. Paget, E. Kritscher, and K. Bilek. 
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North American material 

1. Leiobunum ventricosum (Wood) (Fig. 3H) 
USA: MAINE, Penobscot Co., 16 1 ~ , 6-15-VI-1978, S.B. Hydorn . 

. 2. Leiobunum aldrichi Weed (Fig. 31) 
USA: KENTUCKY, Bell Co., Cumberland Gap State Park, 16 1 ~, 4-VIII-1981, O.F. 

Francke. 

3. Leiobunum politum Weed (Fig. 3J) 
USA: TENNESSEE, Davidson Co., West bank of Percy Priest Lake, Elm Hills Park 

(about 8 miles SE Nashville), 161 ~, 12-IX-1980, W.D. Sissom and C. McReynolds. 

4. Leiobunum bracchiolum McGhee (Fig. 3K) 
USA: MAINE, Penobscot Co., 161 ~, 3-11-VIII-1978, S.B. Hydorn. 

5. Leiobunum nigripes Weed (Fig. 3L) 
USA: ILLINOIS, Grundy Co., 4 miles ESE Morris on Pine Bluff Road, 1 6 , 26-VII-1982, 

J.C. and J.E. Cokendolpher. 

6. Leiobunum gordoni Goodnight and Goodnight (Fig. 3M) 
USA: ILLINOIS, Jackson Co., Giant City State Park, 161 ~, 11-IX-1979, J.C. and J.E. 

Cokendolpher. 

7. Leiobunum townsendi Weed (Fig. 3N) 
USA: TEXAS, Bardera Co., 12 miles E of Bandera, 10 6 10 ~ , 27-V-1981, J.C. Cokendol

pher. 

8. Leiobunum flavum Banks (Fig. 30) 
USA: TEXAS, Polk Co., Lake Livingston, 7 miles W of Livingston, 5 ~ , 16-V-1980, D.C. 

Rudolph and J.A. Matos; TEXAS, Nacogdoches Co., Etoile, 66, 15-X-1979, D.C. Rudolph. 

9. Leiobunum viridorsum Goodnight and Goodnight (Fig. 3P) 
MEXICO: SAN LUIS POTOSI, Cave entrance, 2.5 miles W of El Naranjo, 16 1 ~ , 

9-VIII-1981, D.C. Rudolph, J.A. Matos, and R. Collins. 

10. Leiobunum relictum Davis (Fig. 3Q) 
USA: OKLAHOMA, Comanche Co., Wichita Mountains Wildlife Refuge, 161 ~, 15-V-

1981, D.K. Hoffmaster. 

11. Leiobunum crassipalpe Banks (Fig. 3R) 
USA: MISSOURI, Greene Co., 23 miles WSW Springfield, 162 ~ , 26-VIII-1979, J.C. and 

J.E. Cokendolpher. 

12. Leiobunum vittatum (Say) (Fig. 3S) 
USA: ILLINOIS, Marion Co., 3 miles NW of Brubaker, 565 ~ , 6-IX-1979, J.C. and J.E. 

Cokendolpher; TEXAS, Sabine Co., Red Hills Lake, 3 miles N of Milam, 5 6 5 ~ , l-XI-1979, D. 
C. Rudolph and J.A. Matos; TEXAS, Erath Co., 9 miles S Stephenville, 162 ~ , 23-IX-1979, J. 
C. and J.E. Cokendolpher; OKLAHOMA, Comanche Co., Wichita Mountains Wildlife Refuge, 
Sunset Rec. Area, 262 ~, 28-X-1977, J.C. Cokendolpher and D.C. Parmley; MICHIGAN, 
Oakland Co., Troy, 163 ~, l-IX-1979, J.C. and J.E. Cokendolpher. 

13. Leiobunum calcar (Wood) (Fig. 3T) 
USA: MAINE, Piscataquis Co., DENSE Line V, Stn. 2 T5 R11, Wels. 10.1 km NNE of 

Soubunge Mtn, 7 6 11 ~ , 28-VII-1977, N.W. Houseweart and D.T. Jennings. Same area, STRIP-
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CUT Line V, Stn. 4 T5 Rll, Wels. 10.4 km NNE of Soubunge Mtn., 9 C5 29 ¥ , 21-VII-1977, M.W. 
Houseweart and D.T. Jennings. 

14. Leiobunum leiopenis Davis (Fig. 3U) 
USA: KENTUCKY, Bell Co., Cumberland Gap State Park, 2 C5, 4-VIII-1981, O.F. 

Francke. 

15. Hadrobunus sp. (spp. ?) (Fig. 3V) 
USA: TENNESSEE, Davidson Co., Nashville, 1 ¥, 4-IX-1981, G. Polis and C.N. 

McReynolds; VIRGINIA, Franklin Co., Smith Mountain Lake, 2 C5, 1O-VIII-1977, J. Walke. 
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