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Hsi-Te Shih, Hsueh-Wen Chang and Jiun-Hong Chen (1999) A review of the earthworms (Annelida:
Oligochaeta) from Taiwan. Zoological Studies 38(4): 435-442. The study of earthworms of Taiwan began with
the Japanese scholars Goto and Hatai (1898). The collecting sites from available publications are limited to llan,
Taipei, Taoyuan, Hsinchu, Miaoli, Kaohsiung, and Pingtung. A total of 26 species belonging to 9 genera are
recorded in Taiwan: Drawida japonica (Michaelsen, 1892), Aporrectodea trapezoides (Dugés, 1828), Bimastus
parvus (Eisen, 1874), Perionyx excavatus Perrier, 1872, Amynthas aspergillum (Perrier, 1872), Am. candidus
(Goto and Hatai, 1898), Am. corticus (Kinberg, 1867), Am. formosae (Michaelsen, 1922), Am. gracilis (Kinberg,
1867), Am. hsinpuensis (Kuo, 1995), Am. hupeiensis (Michaelsen, 1895), Am. incongruus (Chen, 1933), Am.
minimus (Horst, 1893), Am. morrisi (Beddard, 1892), Am. omeimontis polyglandularis (Tsai, 1964), Am.
papulosus (Rosa, 1896), Am. robustus (Perrier, 1872), Am. swanus (Tsai, 1964), Am. taipeiensis (Tsai, 1964),
Am. yuhsi (Tsai, 1964), Polypheretima elongata (Perrier, 1872), Metaphire californica (Kinberg, 1867), M.
posthuma (Vaillant, 1869), M. schmardae schmardae (Horst, 1883), Pithemera bicincta (Perrier, 1875), and
Dichogaster bolaui (Michaelsen, 1891). Among these species, 9 species were published as new species from
Taiwan. Three holotype specimens can be found in the museums, but the rest can not be located. One species,
Amynthas asiaticus Michaelsen, 1900 was not included in the list because it appeared in non-taxonomic refer-
ences with no description. The present paper reviews the studies on Taiwanese earthworms, and lists species
published from Taiwan according to current classification and their collecting sites. Some mistakes in the litera-
ture about Taiwanese earthworms are also discussed.
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Earthworms are among the most important
animals living in soil, both for their role in agriculture
and in terrestrial ecology (Edwards and Bohlen
1996). While most species of earthworms are
known to be beneficial to agriculture, some species
may damage crops (Edwards and Bohlen 1996),
e.g., Polypheretima elongata in central Taiwan
(Gates 1959). In addition, earthworms are important
for studying the behavior and ecology of animals
which feed on them (Edwards and Bohlen 1996).

In general, earthworms possess the following
principal systematic features: bilateral symmetry, ex-
ternal segments with a corresponding internal seg-
mentation, setae borne on all segments except the
first 2, and possession of an outer layer of circular
muscles and an inner layer of longitudinal muscles.

The alimentary canal is basically an anterior-poste-
rior tube with excretion through the anus or special-
ized organs (nephridia). Respiration is mainly
cuticular. Earthworms are hermaphroditic or parthe-
nogenetic (Gates 1972, Reynolds 1974, Edwards
and Bohlen 1996).

The study of earthworm fauna of Taiwan is not
yet completed. The collecting sites in the literature
began with the Japanese scholars Goto and Hatai
(1898) and extend to the Taiwanese Chen and Shih
(1996) most recently, and are mostly in northern Tai-
wan (llan, Taipei, Taoyuan, Hsinchu, and Miaoli
areas), with a few in southern Taiwan (Kaohsiung
and Pingtung areas) (see HISTORICAL REVIEW).
Because some species were recorded with only a
brief or no description, and most type specimens of
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these studies are not extant, it is impossible to deter-
mine if some species may have been misidentified.
Therefore, it is necessary to provide a list and the
collection sites of earthworms in Taiwan for earth-
worm taxonomists before a thorough revision is
possible. In addition, there are some mistakes con-
cerning Taiwanese earthworms in the literature due
to the paucity of complete literature and taxonomical
training. Therefore, a review of Taiwanese earth-
worms is important for future earthworm studies. In
this study, we provide a complete historical review of
studies on Taiwanese earthworms and a list of the
Taiwanese earthworms hitherto reported according
to the present taxonomic system (mostly based on
Easton 1980). In addition, some confusing points
about the taxonomy of earthworms of Taiwan are
discussed.

The localities, as both Chinese and Japanese
names, used in this study are shown in Appendixes |
and Il.

HISTORICAL REVIEW

In the first study of earthworms from Taiwan,
Goto and Hatai (1898) published 2 new species of
earthworms, Perichaeta takatorii (= Amynthas
aspergillum) and Perichaeta candida (= Amynthas
candidus), from Taipei City. Both species were col-
lected by Y. Takatori of the Department of Agriculture
of the Government of Formosa.

Michaelsen (1922) described 1 new species,
Pheretima formosae (= Amynthas formosae), and 1
new variety, Pheretima papulosa sauteri (= Amyn-
thas papulosus) of earthworm collected by Hans
Sauter at Chiahsien (as Dorf Koseypo or Dorf
Kosempo), Kaohsiung County in January 1908. The
holotype of Ph. formosae was deposited at the
Nationaal Natuurhistorisch Museum, Leiden, Neth-
erlands (Gates 1959: 9, Reynolds and Cook 1976:
103) and the paratypes were deposited at Zoo-
logisches Institut und Zoologisches Museum,
Universitat Hamburg, Hamburg, Germany (Reynolds
and Cook 1976: 103); the holotype of Ph. papulosa
sauteri was in the Nationaal Natuurhistorisch Mu-
seum (Gates 1959: 18, 1972: 206, Reynolds and
Cook 1976: 168).

Takahasi (1932a,b 1933) studied the morphol-
ogy and variation of an unknown species of Phere-
tima in Taipei. The descriptions and figures of this
species agree with the characters of Amynthas gra-
cilis (Kobayashi 1939 [as Ph. hawayana]).

Kobayashi (1938) published Perionyx excava-
tus collected by Masao Yamanaka in Shinchiku (=

Hsinchu) as a new record for Taiwan. Kobayashi
(1939 1940a) described some earthworms near the
Hsinchu area (Hsinchu, Kuanhsi, and Hsinwu), in
which 11 species were new records: Drawida
japonica, Aporrectodea trapezoides (as Allolo-
bophora caliginosa subsp.), Bimastus parvus,
Amynthas corticus (as Ph. diffringens), Am. gracilis,
Am. hupeiensis, Am. minimus (as Ph. zoysiae), Am.
morrisi, Am. robustus, Metaphire californica and M.
schmardae schmardae. In addition, Amynthas
aspergillum (as Ph. takatorii), Am. formosae, Am.
papulosus (as Ph. papulosa sauteri and Ph. rocke-
fellerii), and Perionyx excavatus were also collected.
These specimens were collected by M. Yamanaka
and his students, A. Kawasaki and M. Aragaki of
Shinchiku High School. Kobayashi (1940c) dis-
cussed the dispersal passage of Drawida japonica
from China to Japan and the possibility by way of
Taiwan. Kobayashi further reported Dichogaster
bolaui (1941c) from Taiwan as a new record.

Gates (1959) published 4 species as new
records: Pithemera bicincta (Yangmingshan [as
Green Mountain]), Polypheretima elongata (Tsing-
Chao Maa), Amynthas incongruus (Taipei), and
Metaphire posthuma (Chaochou). Other species of
Am. aspergillum (Chaochou), Am. corticus (Yang-
mingshan), Am. formosae (Chaochou and Yang-
mingshan), Metaphire californica (Taipei), and Peri-
onyx excavatus (Suao) were also collected. Those
specimens were collected by D E. Beck and depo-
sited at the American Museum of Natural History
(New York). Specimens of Po. elongata were pro-
vided by the United States Department of Agriculture
with a label stating that this species caused serious
damage to rice plants near a small village “Tsing-
Chao Maa” in central Taiwan. However, the actual
locality could not be identified.

A thorough survey of the earthworms in northern
Taiwan was reported by Tsai (1964). Four new
species, Pheretima polyglandularis (= Am. omei-
montis polyglandularis) (small hill behind the 8th dor-
mitory of NTU [= National Taiwan Univ.]), Pheretima
swanus (= Am. swanus) (campus of NTU), Ph.
taipeiensis (= Am. taipeiensis) (Chungho City), and
Ph. yuhsi (= Am. yuhsi) (Yuantung Temple [as En-
tong Temple] and Neihu) were found. Ph. yuhsi was
named after Dr. Yu-Hsi Moltze Wang, then the head
of the Department of Zoology, and Ph. swanus was
named after a friend of Tsai. The other 11 species
described were Am. aspergillum (campus of NTU
and sand bank of Tanshui River [as Tam-sui River]),
Am. corticus (sand bank of Tanshui River and small
hill behind the 8th dormitory of NTU), Am. gracilis
(sand bank of Tanshui River, campus of NTU,
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Yingko, and Wanhua [as Huang-fa]), Am. hupeiensis
(sand bank of Tanshui River), Am. incongruus
(campus of NTU), Am. morrisi (Yingko), Am. papulo-
sus (campus of NTU), Am. robustus (the 8th dormi-
tory of NTU) (also as Ph. lauta [campus of NTU and
Yingko]), Metaphire californica (campus of NTU and
Yingko), M. posthuma (Wanhua Station and sand
bank of Tanshui River), and M. schmardae schmar-
dae (campus of NTU, sand bank of Tanshui River,
and the 8th dormitory of NTU). Most specimens
were collected by Tsai, while some were collected by
C.-M. Kuo in Yingko. Unfortunately, none of these
specimens could be found in NTU now.

Reynolds and Cook (1976) in their “Nomen-
clatura Oligochaetologica” listed names, descrip-
tions, and type specimens of the oligochaetes hith-
erto published. They included 8 species published
as new species from Taiwan. Easton (1976) dis-
cussed the taxonomic system of the Metapheretima
elongata species-complex, and he included the
record of earthworm of Taiwan.

Kuo (1987) studied the propagation and compo-
sition of “Amynthas asiaticus” and its effects on sall
fertility. Kuo (1993) provided a key and some genital
markings of Taiwanese pheretimas. Kuo (1995) pub-
lished a new species, Pheretima hsinpuesis (=
Amynthas hsinpuensis), in Hsinpu and described
some other species, Bimastus parvus (Toufen), Peri-
onyx excavatus (Chungli), Amynthas gracilis
(Hsinpu), Metaphire californica (Tsaochiao), and M.
schmardae schmardae (campus of National Hsinchu
Teacher’s College) with some scanning electron
photomicrographs of genital markings. The speci-
mens are deposited at the National Hsinchu
Teacher’s College.

Chang (1992) studied how “Am. asiaticus” ac-
tivities affect surface soil infiltration. Kuo and Huang
(1993) studied the lethal effects of 5 pesticides on
Bimastus parvus.

Chen and Shih (1996) surveyed the earthworm
fauna in Fushan Botanical Garden and recorded 6
species of Amynthas: Am. corticus, Am. formosae,
Am. gracilis, Am. omeimontis polyglandularis, Am.
papulosus, and Am. taipeiensis. The specimens
were deposited at the Department of Zoology, NTU
(Table 1).

DISCUSSION

The Pheretima group is the largest group of
earthworms in the world, consisting of more than 700
nominal species and subspecies (Sims and Easton
1972). It is also the largest group in Taiwan. Be-

cause it is too large to be handled, Sims and Easton
(1972) divided the genus into 8 genera by phenetic
analysis according to the greatest number of shared
morphological attributes. Further, Easton (1979) re-
examined the specimens and revised some species
without caecum in the Pheretima group. In his study,
the genus Ephemitra was combined into Metaphere-
tima, the genus Polypheretima was divided from
Metapheretima, and the genus Pleionogaster with in-
testinal gizzards was considered to be a member of
the Pheretima group. In addition, Begemius was
separated from Amynthas by Easton (1982) (Fig. 1).
The subdivision of the Pheretima group is based on
body shape, caecum, gizzard, male pore, clitellum,
spermathecal diverticula, and spermathecal duct
(Sims and Easton 1972, Easton 1979 1982). For a
key to the genera of the Pheretima group refers to
Easton (1979 1982).

A total of 26 species of earthworms is recorded
from Taiwan (Tables 1, 2). These species can be
classified into 9 genera: Drawida, Aporrectodea,
Bimastus, Perionyx, Amynthas, Polypheretima, Me-
taphire, Pithemera, and Dichogaster. The Pheretima
group contains 21 species which are the dominant
earthworms in Taiwan. Amynthas is the largest ge-
nus (16 species), the 2nd is Metaphire (3 species),
while the other genera are each composed of only 1
species. Most collecting sites were restricted to
northern Taiwan, especially Taipei City and County,
followed by Hsinchu City, Hsinchu County, and
Kaohsiung County; other areas were llan, Taoyuan,
and Pingtung (Fig. 2). A key to the recorded species
of earthworms of Taiwan would be inappropriate until
a more thorough survey on the fauna of Taiwan is
undertaken.

> Easton,

Kinberg, Sims and Easton, Easton,
7 > 1972 > 1979 1982

186

—P Archipheretima

— Pithemera

——> Ephemitra 7: Metapheretima
—> Metapheretima Polypheretima
— Planapheretima

L) Amynthas » Amynthas
\} Begemius

——) Metaphire
L) Pheretima

Pheretima —|

» Pleionogaster

Fig. 1. Change of the taxonomic status of the Pheretima group.
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Nine species were published as new species in
Taiwan: Perichaeta takatorii (Goto and Hatai, 1898),
Perichaeta candida (Goto and Hatai, 1898), Phere-
tima formosae (Michaelsen, 1922), Ph. papulosa
sauteri (Michaelsen, 1922), Ph. polyglandularis
(Tsai, 1964), Ph. swanus (Tsai, 1964), Ph. taipeien-
sis (Tsai, 1964), Ph. yuhsi, (Tsai, 1964), and Ph.
hsinpuensis (Kuo, 1995). However, only 3 holotype
specimens can be found in museums: Ph. formosae,
Ph. papulosa sauteri, and Ph. hsinpuensis (Gates
1959 1972, Kuo 1995).

According to Kuo (1987) and Chang (1992),
“Amynthas asiaticus” was studied as their material.
However, Am. asiaticus Michaelsen, 1900 was not
recorded from Taiwan and is not described in their
text. In addition, Kuo (1993) also did not include it in
her later publication about Taiwanese earthworms. It
might be a misidentification. Therefore, Am. asiati-
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cus was not included in our list.

Gates (1959) identified a new record of the
earthworm, Polypheretima elongata, in central
Taiwan. However, the information Kuo (1993) pro-
vided about Po. elongata was based on various
items of literature from Japan (e.g., Ohfuchi 1965,
Kamihira 1973). An important character of Po.
elongata (Perrier, 1872) is that it does not have a
caecum, however, Japanese “Po. elongata’ does
have a caecum (Ohfuchi 1956). According to Gates
(1972), Sims and Easton (1972), and Easton (1976
1980), Japanese “Po. elongata” may be a
misidentification of Amynthas morrisi, and Japanese
“Pheretima biserialis” identified by Ohfuchi (1956) is
the same as Po. elongata.

In Kuo’s (1993) paper, the character of the 1st
dorsal pore was considered to be the key character.
This would be misleading because the 1st dorsal

Table 1. Species of earthworms of Taiwan recorded in the literature
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Drawida japonica * * *
Aporrectodea trapezoides * * *
Bimastus parvus * * *
Perionyx excavatus * *
Amynthas aspergillus * * * *
Am. candidus *
Am. corticus * * * * * * *
Am. formosae * * * *
Am. gracilis * * * * * *
Am. hsinpuensis *
Am. hupeiensis * * * * *
Am. incongruus o
Am. minimus * * *
Am. morrisi * * * *
Am. omeimontis polyglandularis * *
Am. papulosus * * * * * *
Am. robustus * * * *
Am. swanus *
Am. taipeiensis * *
Am. yuhsi *
Polypheretima elongata *
Metaphire californica * * * * * * *
M. posthuma * *
* * * * * *

M. schmardae schmardae
Pithemera bicincta
Dichogaster bolaui
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pore is too variable to be used as a taxonomic char-
acter (Gates 1937). In addition, some figures of the
caeca and prostates were apparently modified from
Kamihira (1973). However, many species hames in
Kuo's legends are misplaced. For example, in Kuo's
paper, Figs. 4A (Ph. morrisi), 4B (Ph. hupeiensis),
4C (Ph. posthuma), 4E (Ph. taipeiensis), 4l (Ph.
californica), 5C (Ph. californica), and 5D (Ph.
robusta) are the same as Kamihira’'s (1973) Figs. 5
(11) (Ph. pusilla), 5(1) (Ph. carnosa), 5(2) (Ph.
heteropoda), 5(16) (Ph. maculosus), 5(20) (Ph.
masatakae), 6(F) (Ph. riukiuensis), and 6(D) (Ph.
iizukai), respectively. The wrong legends will mis-
lead inexperienced researchers in identification
work.

Kuo (1995) published Pheretima hsinpuesis as
a new species from Hsinpu. However, the spelling
“hsinpuesis” should be replaced by the spelling

Table 2. Species list of earthworms of Taiwan. The
classification of earthworms follows the classification
of Reynolds and Cook (1993)

Phylum Annelida IRENENYIFY
Class Oligochaeta BE

Order Moniligastridae HEBE
Family Moniligastridae pEB R
Drawida japonica (Michaelsen, 1892) HAF 785
Order Haplotaxidae EARES
Suborder Lumbricina NG EES

Family Lumbricidae TEIRY
Aporrectodea trapezoides (Dugés, 1828) 125 T2 Pl A2 15|
Bimastus parvus (Eisen, 1874) /) VEE B g5

Family Megascolecidae 09515

Perionyx excavatus Perrier, 1872 IR M|
Amynthas aspergillum (Perrier, 1872) SRR
Am. candidus (Goto and Hatai, 1898) HERIRE
Am. corticus (Kinberg, 1867) ERIRE
Am. formosae (Michaelsen, 1922) =EEIRN
Am. gracilis (Kinberg, 1867) R IR |
Am. hsinpuensis (Kuo, 1995) FTIERIR |
Am. hupeiensis (Michaelsen, 1895) HRIR
Am. incongruus (Chen, 1933) SERIRE
Am. minimus (Horst, 1893) )RR
Am. morrisi (Beddard, 1892) FERREE

Am. omeimontis polyglandularis (Tsai, 1964) ZiFIKIB=EIEG

Am. papulosus (Rosa, 1896) FZRRE
Am. robustus (Perrier, 1872) A ERIR
Am. swanus (Tsai, 1964) IR IR
Am. taipeiensis (Tsai, 1964) SRR
Am. yuhsi (Tsai, 1964) RERIRE
Polypheretima elongata (Perrier, 1872) REZIRE
Metaphire californica (Kinberg, 1867) D0 FEE R |
M. posthuma (Vaillant, 1869) TR
M. schmardae schmardae (Horst, 1883) IR 5|
Pithemera bicincta (Perrier, 1875) AT IR |
Family Octochaetidae N\EBR
Dichogaster bolaui (Michaelsen, 1891) BERESH

hsinpuensis by the Latinization of Hsinpu. According
to the characters described, this species should be
placed under the genus Amynthas, so its valid name
is Amynthas hsinpuensis.

Amynthas candida was described as a new spe-
cies in Taipei by Goto and Hatai (1898) and was not
collected for about 100 years since. Therefore,
Gates (1959) considered Am. candida and regarded
it as a species inquirenda. Among the species pub-
lished by Kobayashi (1939 1940a 1941a,b,c), Dra-
wida japonica, Aporrectodea trapezoides, Amynthas
minimus, and Dichogaster bolaui have not been re-
ported since then (Table 1).

Kobayashi (1940a 1941b,c) recorded
Allolobophora caliginosa subsp. from Taiwan. He
could not confirm that the Taiwanese specimens
were Al. caliginosa typica or Al. caliginosa trape-
zoides because the specimens were immature indi-
viduals (1940a 1941b). According to Kobayashi
(1940b 1941b,d), both subspecies occurred in Man-
churia, Korea, and Japan. Kobayashi's “Al. cali-
ginosa typica” (1940b) was probably a synonym of
Al. tuberculata Eisen, 1874, but this needs to be con-
firmed (Gates 1972: 80). However, Chinese “Al.

Hsinwu
25°N b= Chungli

Kuanhsi Suao
Fushan
Botanical
Garden

HSINCHU
COUNTY COUNTY

MIAOLI
COUNTY

24°N[=- -1

I

a

<
Chiahsien
KAOHSIUNG
COUNTY
23°N|= -
B
Chaochou Pé%%WT'\#G
5
Q

22°Nf=

Fig. 2. Recording localities of earthworms of Taiwan. The place
“Tsing-Chao Maa” is not included in this map, because we could
not locate it in central Taiwan presently.
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caliginosa trapezoides” is a synonym of Al. tra-
pezoides (Dugeés, 1828) (Gates 1972:; 77) and is dis-
tributed extensively in China (Chen 1931 1933).
Therefore, we suggest that Al. trapezoides is possi-
bly the species collected by Kobayashi in Hsinchu.
However, the best solution to this confusion is to col-
lect earthworm specimens extensively and identify
them precisely. Because Lumbricus trapezoides
Dugeés, 1828 is designated as the type species of the
genus Aporrectodea Oerley, 1885 (Gates 1975: 4),
Allolobophora trapezoides is displaced by Aporrecto-
dea trapezoides.

Amynthas swanus was erected as a new spe-
cies by Tsai (1964). However, Sims and Easton
(1972) stated that another new species may be
separated from Am. swanus according to the original
description. Unfortunately, the specimens studied
by Tsai were lost.

The present study provides a preliminary review
of earthworm studies in Taiwan. A thorough survey
of the earthworm fauna of Taiwan, including adja-
cent small islands (Penghu, Lanyu, and Lutao), is
needed.
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Appendix I:

Taiwanese localities in Chinese and their Romanizations used in the text are listed as follows:

Romanization Chinese Romanization Chinese

Chaochou E (in Pingtung County) Miaoli County EE S

Chiahsien FR{lll (in Kaohsiung County) National Taiwan University ETI=E K (in Taipei City)
Chungho FAA[ (in Taipei County) Neihu PYiEA (in Taipei City)

Chungli rhifE (in Taoyuan County) NTU By

Dorf Kosempo

Dorf Koseypo

En-tong temple

Fushan Botanical Garden

Green Mountain

Hsinchu City
Hsinchu County
Hsinpu

Hsinwu

Huang-fa station
llan County
Kaohsiung County
Kuanhsi

Lei-hu

FRIE (= Chiahsien)

FIE (= Chiahsien)

El&3F (= Yuantung Temple)
EBlUEYE

(betwen Taipei and llan Counties)
&Ll (= Yangmingshan)

(in Taipei City)

NI

FTTRR

#7i# (in Hsinchu County)
#HE (in Taoyuan County)
BEEL (= Wanhua Station)
B

SRR

#8P8 (in Hsinchu County)
MitA (= Neihu)

Pingtung County
Shinchiku
Shinchiku High School
Suao

Taipei City

Taipei County
Tam-sui River
Tanshui River
Taoyuan County
Toufen
Tsaochiao
Wanhua Station
Yangmingshan
Yingko

Yuantung Temple

(= National Taiwan Univ.)
FRERER
1T (= Hsinchu)
FTTIR R
&uE (in llan County)
ESlny
E3q:
37X (= Tanshui River)
FIKT (in Taipei County)
PEE R
SEf7 (in Miaoli County)
3&18 (in Miaoli County)
BB (in Taipei City)
BZEALL (in Taipei City)
EER (in Taipei County)
Bi@F (in Taipei County)
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Appendix II:

Some English spellings of Chinese or Japanese names used in the text are listed as follows:

English spelling of name Chinese or Japanese name English spelling of name Chinese or Japanese name
Aragaki, Morimasa FIEEEIE Kobayashi, Shinjiro I\ARET BB

Chang, Wen-Liang RX= Kuo, Chin-Ming S[ERAA

Chen, Jiun-Hong R Kuo, Teng-Chih PEE

Goto, Seitaro hEEKER Ohfuchi, Shinryu KEHERE

Hatai, Shinkishi B FHT=T) Shih, Hsi-Te fhZ2 s

Huang, Yi-Tien =HmH Takahasi, Sadae SEEE

Kamihira, Yukiyoshi FYEEgs Tsai, Chu-Fa 2(Fas

Kawasaki, Asaharu G Yamanaka, Masao LHRTESE

SEEWNN (REIEYPI - ETM) <O
EBEY? EEX: REERS

=EITISIAVIATEE 1898 £ H A Goto 7] Hatai fin, BERMNASHEZBIRETER ~ =16 ~ TTE
S FEIFME, ESHETHE 26 BAVIE, FHER 9B Z T - HRIRFEBE (genus Pheretima) /2 i1 45 -1
B HYE » Sims and Easton (1972) F] Easton (1979 1982) i§ £t RHVIR EW %84 DA 10 &: Amynthas
JRIRE|E » Archipheretima IR 15|&  Begemius EIRM5|E » Metapheretima BIx15/E - Metaphire LIz 15|
[& » Pheretima IZFEU|E - Pithemera TIRM5|E » Planapheretima RIRl5| & » Pleionogaster X &S5 &l
Polypheretima ZIRW|E - HRIZER 21 BIREBIREREHRD 4 @EZT - 2EAY 26 BB AT
Drawida japonica (Michaelsen, 1892) HZA<#t#]45 - Aporrectodea trapezoides (Dugés, 1828) #5Z [ol & 15 »
Bimastus parvus (Eisen, 1874) f#fl/\&fyt5| » Perionyx excavatus Perrier, 1872 #E7IR/T\5 » Amynthas
aspergillum (Perrier, 1872) 2 4RiEEM » Am. candidus (Goto and Hatai, 1898) ¥¢;Z;&I543| » Am. corticus
(Kinberg, 1867) fZ & E1&18 » Am. formosae (Michaelsen, 1922) &= &;8 1243 » Am. gracilis (Kinberg, 1867) i #H
JRIRM »  Am. hsinpuensis (Kuo, 1995) #7iE =& 15 » Am. hupeiensis (Michaelsen, 1895) jfidr =izt » Am.
incongruus (Chen, 1933) £ 23%1215 » Am. minimus (Horst, 1893) #/)\i& I8 45| » Am. morrisi (Beddard, 1892) &
K&IRMS - Am. omeimontis polyglandularis (Tsai, 1964) 2 IR I UE 2= 15| » Am. papulosus (Rosa, 1896) [T 123
I=M5 » Am. robustus (Perrier, 1872) #T{£3iRIR 15 » Am. swanus (Tsai, 1964) ##izI=Y5 » Am. taipeiensis (Tsali,
1964) =4t521E 15 » Am. yuhsi (Tsai, 1964) /& &5&1815 » Polypheretima elongata (Perrier, 1872) £ 21813 »
Metaphire californica (Kinberg, 1867) DN EIE 15 » M. posthuma (Vaillant, 1869) 1+ % EI=13 » M. schmardae
schmardae (Horst, 1883) £ iEIRY5 » Pithemera bicincta (Perrier, 1875) #3357 IR 15| §] Dichogaster bolaui
(Michaelsen, 1891) BICE S - AHMERZEMNENZALAE 918, AMEB 3BNENEDRE K, HER
IIABF1E - 39 Amynthas asiaticus Michaelsen, 1900 ool iR IR U5l FRAS R = (EINAY D ¥ fE il » B i E 88 3R AY
g AEERIASENERE - TIREBREBFRFTRARSEMBIEALHETENRE - JHERENE
MURKREM  TKREBERINDERFMEFEEN D BN, SAEERIEPERZEDINAGTR -

REREED - IREW DM -
YETIth KBS R R TR AT

2ETIRIABEYRIBR
SEUEEARHYSR



