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中文摘要
台灣馬陸原記錄 58 種，分屬於六目，其中 22 種屬於帶馬陸目 (Polydesmida) 的
奇馬陸科 (Paradoxosomatidae)。在台灣採集了 379 隻奇馬陸標本為主，另向國內
其他大學及研究機構商借部分標本共 321 隻，透過文獻、光學顯微鏡觀察外部型
態及電子顯微鏡照相，並比較國外標本，發現當中有 3 種是同種異名：
Helicorthomorpha kosingai (Wang, 1958a) 是 H. orthogonal (Silvestri, 1898) 的同
種異名， Kronopolites ralphi Wang, 1957b 是 K. formosanus (Verhoeff, 1939b) 的
同種異名， Oxidus circofera (Verhoeff, 1931) 是 Orthomorphella pekuensis (Karsch,
1881) 的同種異名，另外訂正了 2 個新同種異名：Orthomorpha flavomarginata
Gressitt, 1941 是 Orthomorphella pekuensis (Karsch, 1881) 的 同 種 異 名 ，
Chamberlinius shengmui Wang, 1957b 是 C. piceofasciatus (Gressitt, 1941) 的同種
異名，1 種為錯誤鑑定：Cawjeekelia nordenskiöldi (Attems, 1909), 所以在過去發
表的台灣奇馬陸當中實際有 17 種，10 屬，另有一個新紀錄種：Chondromorpha
xanthotricha (Attems, 1898)，兩個新屬有三新種： Aposigipinius gen. n. 有兩新種
aviformis sp. n. 及 sierwaldae sp. n.，Changius gen. n. 有一新種 jhongshan sp. n.，
及其他屬 10 新種：Aponedyopus shenghaii sp. n.，A. sergeii sp. n.，Chamberlinius
parhualienensis sp. n.，C. parpiceofasciatus sp. n.，Inversispina taiwanspiralis sp. n.
，Nedyopus latus sp. n.，N. longitudinalis sp. n.，N. microps sp. n.，N. passericaudatus
sp. n.，及 N. wui sp. n.，所以到目前為止台灣奇馬陸科應有 31 種，14 屬，而本
研究中採集到並鑑定出 24 種 13 屬奇馬陸。
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Abstract
In previous taxonomic and fannal studies of millipedes for Taiwan, a total of
58 species were recognizied and in 6 orders, in which 22 were in Paradoxosomatidae.
We collected about 379 specimens from Taiwan, and borrowed 321 specimens from
other universities and research institutions in Taiwan. By referring to literatures,
making use of the optics microscope to observe the external patterns of specimens,
and taking photos of SEM, and comparing with the holotypes and paratypes loaned
from foreign museums, and finding three species are synonyms: Helicorthomorpha
kosingai (Wang, 1958a) is a synonym of H. orthogonal (Silvestri, 1898), Kronopolites
ralphi Wang, 1957b is a synonym of K. formosanus (Verhoeff, 1939b), and Oxidus
circofera (Verhoeff, 1931) is a synonym of Orthomorphella pekuensis (Karsch, 1881),
two species are new synonyms: Orthomorpha flavomarginata Gressitt, 1941 is a new
synonym of Orthomorphella pekuensis (Karsch, 1881), Chamberlinius shengmui
Wang, 1957b is a new synonym of C. piceofasciatus (Gressitt, 1941), one species,
Cawjeekelia nordenskiöldi (Attems, 1909), should be misidentified by Wang which
should not distribute in Taiwan. Therefore, there are seventeen species in ten genera of
Paradoxosomatidae in Taiwan had been recognizied. In addition, a new recorded
species: Chondromorpha xanthotricha (Attems, 1898), two new genera contain three
new species: Aposigipinius gen. n., contains two new species, aviformis sp. n. and
sierwaldae sp. n., Changius gen. n. contains one new species, jhongshan sp. n.,
besides, anther ten new species belonging to different genera: Aponedyopus shenghaii
sp. n., A. sergeii sp. n., Chamberlinius parhualienensis sp. n., C. parpiceofasciatus sp.
n., Inversispina taiwanspiralis sp. n., Nedyopus latus sp. n., N. longitudinalis sp. n., N.
microps sp. n., N. passericaudatus sp. n., and N. wui sp. n. So, up to now, there are
thirty-one species in fourteen genera of Paradoxosomatidae in Taiwan, and in which
twenty-four species in thirteen genera are re-collected and verified in this study.
1

Introduction
Historical review of the taxonomy Paradoxosomatidae in Taiwan
Verhoeff (1939b) published a new species Kronopolites formosanus. Gressit, J. L.
came to central Taiwan and collected specimens, and then described two new species:
Pratinus piceofasciatus Gressitt, 1941, now in genus Chamberlinius Wang, 1956, and
Orthomorpha flavomarginata (Gressitt, 1941), a synonym of Orthomorphella
pekuensis (Karsch, 1881). Takakuwa, Y. obtained Taiwanese millipedes and published
two new species, Aponedyopus maculayus Takakuwa, 1942, and Kronopolites kanoi
Takakuwa, 1943, now in genus Cawjeekelia Golovatch, 1980, and two new record
Aponedyopus montanus Verhoeff, 1939a, and Orthomorphella pekuensis (Karsch,
1881). Wang, Y. H. M., contributed most to the taxonomy of Taiwanese millipedes,
who collected specimens and established two new genera, Chamberlinius Wang, 1956
and Varyomorpha Wang, 1957b, and eight new species, which include Chamberlinius
hualienensis Wang, 1956, shengmui Wang, 1957b (a synonym of C. piceofasciatus
(Gressitt, 1941)), Aponedyopus jeanae (Wang, 1957c), A. reesi Wang, 1957b,
Kronopolites ralphi Wang, 1957b (a synonym of Kronopolites formosanus (Verhoeff,
1939b)), Helicorthomorpha kosingai (Wang, 1958a) (a synonym of H. orthogonal
(Silvestri, 1898)), Varyomorpha hsientienensis (Wang, 1957b), and V. pectinatus
(Wang, 1957c), and seven new records, which include Cawjeekelia nordenskiöldi
(Attems, 1909), Helicorthomorpha holstii (Pocock, 1895), Nedyopus patrioticus
(Attems, 1898), Orthomorpha bisculcata Pocock, 1895, O. coarctata (Saussure, 1860),
Oxidus circofera (Verhoeff, 1931) (a synonym of Orthomorphella pekuensis (Karsch,
1881)), and Oxidus gracilis (Koch, 1847), Wang (1964) published the first fauna of
millipedes of Taiwan, in which twenty-two species in ten genera of
Paradoxosomatidae (Table 1).
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None of Taiwanese scholars devoted to study of the taxonomy of Taiwanese
millipedes after Wang’s work. Taiwan is a subtropical island with warm and humind
environment which provides good habitats for millipedes, the number of the
millipedes species must be more than fifty-eight. Besides, Wang’s descriptions were
simple, and most of the drawings of gonopods of new species which he published
were not so correctfegjijhjkjkj, leaving the identification work different. Moreover,
the Taiwan Musem, Taipei, and Department of zoolgy of National Taiwan University
lost all millipede specimens Wang deposited for unknown reasons.
On the basis of the reasons mentioned above, this study intended to study the
taxonomy of Paradoxosomatidae with the following objectives:
1. To recollect and deposit the specimens, and to clarify how many different
Paradoxosomatidae species are present in Taiwan in order to a more complete
Taiwanese fauna of Paradoxosomatidae.
2. To re-describe the genera and species of Paradoxosomatidae from Taiwan and
draw gonopods.
3. To produce keys for the families of the order Polydesmida of Taiwan, and for the
genera and the species of Taiwanese Paradoxosomatidae.
4. To show the distributions of the species of Taiwanese Paradoxosomatidae.

Millipedes
The diagnositic character of millipedes (Class Diplopoda) is the presence of two
pairs of legs arranged in most segments, which make them different from the sister
group, the classes of Myriapoda, that possessed only one pair of legs per segment.
Millipede adults have 11 to 192 segments (Shelly, 1999). Because of the property of
many legpairs, millipedes earn a nickname of “thousand- legged” worms. The world
record is Illacme plenipes has 375 pairs (Enghoff, 1990), but most have fewer than
3

fifty pairs (Hopkin and Read, 1992). The size of adult millipedes is 2 mm to more
than 30 cm (Hoffman et al., 2002). Usually, the millipedes in the cold northern
countries are of smaller size, and those in the tropics, especially in Neotropical and
Ethiopian region, attaining greatest size with largest number of species, and most
colorful patterns (Lawrence, 1983).
Many millipedes, especially Polydesmida, have short life cycles of one or two
years. The females of many construct igloos of mud, in which the eggs are deposited;
those of young stages construct similar ones, in which they molt.
Millipedes occur on all continents except Antarctica (Hoffman et al., 2002). They
inhabit moist habitats, especially moist deciduous forests, even at neighboring zone
near our houses, and even in houses with enough humid (王正雄,1992,蘇宗宏,1997).
Some species occur at high elevations or at deserts. Millipedes are mostly nocturnal
and fossorial. So, one can find millipedes in soil. Some millipdes lost the ability of
burrowing, and which are surface dwellers, and can be found under leave litter, stones,
woody products on the surface of the soil, or inhabit crevices formed by other
organisms, and some millipedes are arboreal. The main agent of altering the
distribution patterns of many millpedes is economical activitis (Lawrence, 1983).
It is estimated there are over 80,000 kinds of millipedes all over the world. And
about 11,000 millipedes species/subspecies in 4,500 genera, 170 families, and 15
orders (Hoffman et al., 2002) have been identified, all were distinguished by the
number of legs and segments, the profile and general body form, the configuration of
the head, the position of the seminal groove or gonopods in males. In previous
taxonomic and fannal studies of millipedes for Taiwan, a total of 58 species were
recognizied in six orders: Chordeumatida Koch, 1847 泡馬陸目, Julida Leach, 1814
姬馬陸目, Polyxenida Lucas, 1840 毛馬陸目, Polydesmida (Leach, 1815) 多帶馬陸
目, Spirobolida Bollman, 1893 山蛩目, and Spirostreptida Brandt1833 異蛩目. This
4

study tended to investigate Paradoxosomatidae of Polydesmida containing six families:
Cryptodesmidae Karsch, 1879 隱帶馬陸科, Haplodesmidae Cook, 1895 單帶馬陸科,
Paradoxosomatidae Daday, 1889 奇馬陸科, Polydesmidae Leach, 1815 多帶馬陸科,
Pyrgodesmidae Silvestri, 1896 塔帶馬陸科, and Xystodesmidae Cook, 1895 光帶馬
陸科 in Taiwan.

Family Paradoxosomatidae
Morphology
Family Paradoxosomatidae is the largest family of the Diplopoda. The size of
adult Paradoxosomatidae is mostly 7-30 mm, very few attains 60-70 mm. The
distinguishing characters from other Polydesmida are the location of two pairs of
paraproctal setae, which are placed on the disk (Fig. 1.6), not on edge of paraprocts as
in other Polydesmida; paratergite 2 typically lower than those of collum and somite 3
(Fig. 1.1); gonopod aperture constricted medially resulting in independence of
gonopods from each other, and sometimes almost divided (Fig. 1.9); and the presence
superficial segmentation of the gonopod telopodite at one or more locations (Fig.
1.13).
The antennae are usually long and slender, and set fairly low on the head and
close together, the interantennal space is less than the length of the first article; the
body from nearly cylindrical without paraterga or with poorly developed paraterga to
a wide and flattened appearance with well-developed paraterga; ozopores are present
as normal type.
The segments usually are smooth, but a few are granular; metaterga 5-17 usually
have a distinct transverse sulcus (Figs. 1.2, and 1.3); the epiproct is conical and
distally often has slender paramedian projections; sternite anterior to gonopods
frequently with processes especially between ♂ coxae 4 on segment 5 (Fig. 1.8), the
5

sterna posterior to the gonopods without modification, except several genera with
subcoxal spines.
The legs are from short and robust in small species to longer and more slender
in the larger ones; the anterior legs of males often have setae below the tarsi.
The gonopods are extremely variable: the telopodite (Fig. 1.16) varies from
simple to complexly branched and even twisted structures, and the seminal groove
always terminates on a solenomerite. The female genitalia lack notable modifications.
At least 2 species, Oxidus gracilis (Koch, 1847) and Orthomorpha coarctata
(Saussure, 1860) are pantropical because of widespread introduction by commerce.
The tropic family Paradoxosomatidae are most abundant and diverse in southeastern
Asia and the Papuan Region, but native to all continents except North America
(Hoffman, 1982).

Systematics
Daday (1889) proposed the family Paradoxosomatidae with two genera:
Trachydesmus Daday, 1889, and Paradoxosoma Daday, 1889 based on two species
collected from Greece.
Cook (1895) recognized the family Paradoxosomatidae and proposed a family
Strongylosomatidae, contained most of the genera that are now placed in
Paradoxosomatidae.
The name “Paradoxosomatidae” was rejected by Attems (1898), and he
recognized Strongylosominae, including Paradoxosoma and Trachydesmus, and
Sulciferinae as subfamilies of the family Polydesmidae, with most of the genera of
both subfamilies are now in the family Paradoxosomatidae. But both subfamilies were
merged into one family Strongylosomidae in his 1914’s paper, and the family
Strongylosomidae Attems, 1914 got a more definitive circumscription in the magnum
6

opus of Attems’ 1937 “Das Tierreich, vol. 68.” However, it was criticized as
unreliable and needed further taxomic work.
Two taxonomic authorities of millipedes: Jeekel and Hoffman, followed Attems
and the family name “Strongylosomidae Attems, 1914” was used, but occassionly, the
name “Strongylosomatidae Cook, 1895, was also used. Then the name
Paradoxosomatidae was substituted for the names Strongylosomatidae Cook, 1895
and Strongylosomidae Attems, 1914 (Jeekel, 1963, 1968). The name was recognized
susquently (Hoffman, 1973), and the name family Paradoxosomatidae Daday, 1889 is
adopted thereafter (Jeekel, 1968).
Up to now, the family is organized in 170 genera (Hoffman et al., 2002), at least
700 species are known (Hoffman, 1982).
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Materials and Methods
Where to find the millipedes
1. The moist environments i. Near by water, for example, beside the the gutter, the fishpond, the stream,
the fountain,....etc.
ii. The valley which can’t be shined by the sun; the riverbed which was dry
or with water running through only during rainy season and which is
under the leaves of trees; the bottom layer of the forest, under the
banyans, the coconuts, the bamboos.... at the plain; in the tussock
growing in at least somewhat moist soil; in the vegetable garden
used the manure.....etc.
iii. In the greenhouse, the houses close to the tussock, or the mountains.
2. Where the milipedes hide i. The millipedes are under any objects on the surface of the soil in the
environments mentioned above, including under the stones, toppled
trunks or woods, the potted plants, under or between the discarded
cardboard boxes, under or in plies of fallen leaves which never or
seldom be clean, and the leaves may pile under the trees, the forests,
or pile at the corner between the stairways in such as the forest an
amusement park, or at garbage dump, and the leaves may also pile
on the sides of the paths made from asphalt or cement, and only few
soil are below the leaves, the upmost leaves even are dry, millipedes
still can be found when the leaves are moved.
ii. The millipedes may also be in the soil under the objects mentioned above,
often in the upper layer, but sometime in much deeper. The
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millipedes also can be found in dry and sandy soil near the fishpond
and without any cover.
iii. The millipedes may also be in the toppled and decayed trunks or woods
which topple down in the environments mentioned above, even in
the decayed banana trees.
iv. On the leaves of the trees in the environments mentioned above.

Collection
- By hand Materials:
1.

A soft forceps.

2.

A metallic rake and shovel.

3.

A pair of clothy gloves.

4.

A permanent marker.

5. The plastic bags in different size.
6. An insect-catching net.
7. A flashlight.
Methods:
1.

i. Wear the gloves to move the objects, such as the stones.
ii. Use metallic rake and shovel to decompose the toppled and decayed
trunks or woods.
iii. Use the insect-catching net to collect the millipedes on the leaves of the
trees.
iv. Use the flashlight for brightening which is good for collection at night.

2. Find the millipedes and use the soft forceps to pick up the millipedes into the
plastic bag.
9

3. Put few soil and leaves where the millipedes are found into the plastic bag in
order to make enough space and air for millipedes to keep them alive.
When the millipedes died, they are in curved-shape, it’s not good for
observing. Moreover, sometime the body of died millipedes soon break
and for ueslessness.
4. Use the permanent marker to write down the following data on the plastic
bag: date, the collection place, the altitude, and the collector(s),
5. Bring back to the laboratory to preserve.

- By Berles funnel Materials:
1. Some big funnels
2. Bottles
3. 60-watt light bulbs
4. 20 % alcohol
Methods:
1. Put the fallen leaves including the upper lay of soil about 5 cm-depth into
big enough plastic bags, and seal the opening in order to keep the
humidity of the bag and good for keep the millipedes alive.
2. If the millipedes die, they can’t drill downward and fall into the collecting
bottles, so, as soon as possible put the leaves and the soil into the Berles
funnel, and the bottles were filled with 20% alcohol for half in order to
collect and anesthetize the millipedes. The samples also can be heated by
using a 60-watt bulb for each one funnel in order to shorten the time of
the milliped falling into the bottles for two days.
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Preservation
Materials:
1. 20 %, and 70 % alcohol.
2. Several plastic boxes in different size.
3. Toilet papers.
4. A pair of plastic gloves.
5. Some glass bottles in different sies.
Methods:
1. Put the living millipedes into the plastic box filled 20 % alcohol for 3 hours in
order to anestherize them. The anesthetized millipedes are easy to be
stretched, and won’t roll up or curl. A stretched millipede is easy for us to
measure its length and width and observe its external patterns.
2. Prepare another plastic box flled with many toilet papers immerged in 70 %
alcohol.
3. After the millipedes were anestherized, use hands with plastic gloves to
straighten the rolled-up millipedes, and then hide them between the toilet
papers for 2-3 days in order to set the shape of the millipedes. The 70 %
alcohol must cover the toilet papers. Avoid immerging too long in order
not to break the millipede’s body. Millipedes collected from Berles
funnel can be dealed with from this step.
4. Prepare a lable and write down collecting date, the collection place, the
altitude, the numbers of males or females, and the collector(s)
5. After seting the shape of the millipedes, put the lable into the glass bottle being
filled almost full 70 % alcohol, and then put the millipedes into the
bottles for preservation. And change the alcohol on schedule to keep the
specimens in a good condition.
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SEM photos
Materials:
1. The specimens of the millipedes
2. Tools for dissection
3. 80 %, 95 %, 99.5 % alcohol, and 99.5 % iso-amyl acetate
4. HITACHI, HCP-2, critical point dryer
5. HITACHI, E101, ion sputter
6. HITACHI , S2400, scanning electron microscope (SEM)

Methods:
Dissection

Dehydration:
Soaking with 80 % alcohol for two hours

Soaking with 95 % alcohol for two hours

Soaking with 99.5 % alcohol overnight

Soaking with 99.5 % alcohol for 15 mins

Soaking with 99.5 % iso-Amyl Acetate for 15 mins

Soaking with 99.5 % iso-Amyl Acetate again

Critical point dring by critical point dryer
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Plating with gold by ion sputter

Taking photos by SEM

Morphological characters
Morphological characters of millipedes for identifiction and compared are
showen in Figs. 1.1-1.16.
The color of specimens in description is according the color of specimens
preserved in 70 % alcohol .
Translating the Chinese names of the collection places into English name is
according the Tongyong Pinyin (通用拼音) announced toghter by the Ministries of
the Interior and Education.

Specimens loaned from different Collections
Specimens were loaned from the following institutions for this stydy. The
abbreviations of the institutions are as follows.
1. NCHUL - Department of Life Science of National Chung Hsing University,
Taichung, Taiwan.
2. NTNUL - Department of Life Science of National Taiwan Normal University,
Taipei, Taiwan.
3. NCKUB - Department of Biology of

National Cheng Kung University, Tainan,

Taiwan.
4. NMNS - National Musem of Natural Science, Taichung, Taiwan.
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5. TFRI - Taiwan Forestry Research Institute, Taipei, Taiwan.
6. CAS - California Academy of Science, San Francisco, USA.
7. MNHW – Museum of Natural History Wien (Vienna), Austria.
8. NMNH - National Museum of Natural History, Smithsonian Institution,
Washington, D. C., USA.
9. NRMS - Swedish Museum of Natural History, Stockholm, Sweden.
10. NSYSUB - Department of Biological Sciences of National Sun Yat-Sen University,
Kaohsiung, Taiwan.
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Taxonomic accounts
Key to families of Polydesmida in Taiwan (base on Hoffman et al., 2002)
1. Collum enlarged, covering much, most or all of the head in dorsal view, its anterior
edge usually thinned and expanded, and either incised into lobes, or with
location of incisions shown by radiating suture lines…………................2
Collum not enlarged, not covering the head in dorsal view, anterior edge not
expanded and never incised……………….……………………………. 4

2. Paraterga broad and horizontal (the animal thus appearing nearly flat); tergites often
with radiating lines; tergites without rows of enlarged tubercles or, if
present, these small and inconspicuous; ozopores absent or very small,
not carried on tubular projection…...……………………………………...
………………………………….…Family Cryptodesmidae 隱帶馬陸科
Paraterga directed downward, often small and lobulated at lateral and caudolateral
margins, the dorsum therefore strongly arched, usually with transversely or
longitudinally middorsal series of tubercles, those of the median row often
thickened and bigger; ozopores usually carried at the ends of the tubular
projections of paraterga ......…………………………………….…...........3

3. Paraterga virtually absent to poorly developed, the body appearing cylindrical,
tergites either tuberculate but without enlarged tubercles in rows, or
densely setose, tubular projection mushroom-shaped if present……. ...........
.......................... .........................….......Family Haplodesmidae 單帶馬陸科
Paraterga variable in size but readily visible and body rarely cylindrical, tergites
often with enlarged tubercles in usually three transverse rows, sparsely
setose if present; tubular projection cylindrical if present .......…….......……
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……………………………………..…. Family Pyrgodesmidae 塔帶馬陸科

4. Paraterga of 2nd segment set lower than those of 3rd, and lateral end of collum;
paraterga of somites very small, sometimes wanting, but something
well-developed; gonopods never fused medially; upper seta on anal disk
removed from caudal margin……..…Family Paradoxosomatidae 奇馬陸科
Paraterga of 2nd and 3rd segments set at about the same level, those of most other
somites larger and more strongly projecting laterad; gonopods fused
medially; upper seta on anal disk located differently………………………5

5. Adults mostly less than 10 mm (small millipedes), often with reduced pigmentation;
antennae typically angled between articles 4 and 5; tergites with conspicuous
setae usually in three transverse rows………. Family Polydesmida 帶馬陸科
Adults usually longer than 10 mm, always fully pigmented; tergites without setae or
with fine inconspicuous setae; antennae not angled between articles 4 and 5;
paraterga in contact or nearly so………………………………………….
…...........................................….…..Family Xystodesmidae 光背帶馬陸科

Key to genera of Paradoxosomatidae in Taiwan
1. Femorite thickened or expanded on dorsal side.....................................................2
Femorite never thickened or expanded on dorsal side...........................................4

2. Paraterga and transverse metatergal sulcus lacking; posteriormost legpairs
elongated, coxal projections present.............................................................
...................................................... Genus Aposigipius gen. n. 似萎馬陸屬
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Paraterga at least poorly developed to well-developed, transverse metatergal
sulcus well-developed; posteriormost legpairs neither elongated, nor coxal
projections present.......................................................................................3

3. Femorite expanding only at base, and distally narrowed; postfemur short, without
a membrane on mesal side............................................................................
.....................................Genus Aponedyopus Verhoeff, 1939a 似腹馬陸屬
Femorite expanded from base to tip; postfemur long, a membrane on mesal side
................................................. Genus Nedyopus Attems, 1914 腹馬陸屬

4. Femorite with two slim branches: one on mesal side directed prefemur and
lateral side, the other on lateral side and directed tibiotarsus; epiproct
short, without cauda...............Genus Inversispina Zhang, 1997 旋馬陸屬
Femorite without branch; epiproct long with cauda...............................................6

6. Femorite short........................................................................................................7
Femorite long.........................................................................................................8

7. Distal part of telopodide four branches; solenomere not twisted with tibiotarsus
in helix................................................................Genus Oxidus 酸帶馬陸屬
Distal part of telopodide without branch; solenomere twisted with tibiotarsus in
helix............................... Genus Helicorthomorpha Attems, 1914 繞馬陸屬

8. Telopodite almost straight......................................................................................9
Telopodite curved..... ...........................................................................................10
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9. Postfemur big, with two branches...........................Genus Kronopolites 隴馬陸屬
Postfemur small, without branch..........................Genus Orthomorpha 直馬陸屬

10. Distal part of telopodite directed laterad............................................................11
Distal part of telopodite directed mesad.............................................................13

11. Femorite not curved; with lamina between ♂ coxae 4...........................................
.......................................Genus Cawjeekelia Golovatch, 1980 傑可馬陸屬
Femorite rather curved and distally directd mesad; without lamina between ♂
coxae 4.......................................................................... ...........................12

12. Without a demarcated postfemoral part; paratergum 2 almost as high as adjacent
paraterga........................……..........…Genus Chamberlinius 章氏馬陸屬
With a demarcated postfemoral part; paratergum 2 typically set lower than
adjacent paraterga........................................................................................
.................................Genus Orthomorphella Hoffman, 1963 小直馬陸屬

13. Distal part of telopodite in a sigmoid curve; body surface with plenty evident
tubercles on collum and metaterga; tansverse setae almost fully; paraterga
well-developed........................................ Genus Chondromorpha 瘤馬陸屬
Distal part of telopodite not in a sigmoid curve; never tubercles on terga;
transverse setae almost fully abraded; paraterga poorly developed.................
.............................................................Genus Changius gen. n. 張氏馬陸屬
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Genus Aponedyopus Verhoeff, 1939a 似腹馬陸屬
Aponedyopus Verhoeff, 1939a: 119; Takakuwa, 1954: 49; Jeekel, 1968: 75; Hoffman, 1980:
170; Shinohara and Tanabe, 1999: 681.

DIAGNOSIS. Body. 20 segments, ozopores normal type (on somites 5, 7, 9-10,
12-13, 15-19), paraterga poorly developed (Takakuwa, 1954) but well-developed on
somite 2; axial line evident or not; stricture dividing pro- and metazoan shallow,
densely and roughly beaded at bottom; transverse metatergal sulcus well-developed;
pleurosternal carinae poorly developed; epiproct long, straight or curved, and directed
caudoventrad in lateral view; setose lamina between ♂ coxae 4; ♂ somite 7 with or
without a pair of sternal cones at bases of gonopods; with tarsal brushes (In this
study).
Gonopods. Femorite very long, rather expanding on dorsal side at base, and
suddently distally narrowed in lateral view, distally on mesal side carrying a
solenomere, and then turn around on lateral side of tibiotarsus; a demarcated
postfemoral part small but evident, with a branch on mesal side, widened at base;
demarcated line between postfemur and tibiotarsus existed, tibiotarsus long, strongly
curved (Takakuwa, 1954), first ventrad and then dorsad on mesal side in ventral view,
tip of tibiotarsus strongly bifid different in length and shape; seminal groove
originating on mesal side of prefemur, remaining also mesal on femorite, but slightly
around to dorsal side at femural tip and base of solenomere, and then on lateral side of
solenomere, solenomere almost completely attached to lateral side of tibiotarsus and
curved as tibiotarsus does, end of solenomere exposed at tip of contrastingly bigger
tibiotarsal branch (In this study).

DISTRIBUTION: Taiwan (Hoffman, 1980: 170).
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REMARKS. In Hoffman’s 1980, the genus Aponedyopus also distribes in Japan
depend on Takakuwa’s 1954, there are two species: A. montanus Verhoeff, 1939a, and
A. maculates Takakuwa, 1942. Takakuwa wrote (Tsutomu TANABE, a Japanese, an
expert in millipede taxonomy specially in polydesmidae, translates Takakuwa’s 1954
into English for me) the correct collection locality of former should be in Taiwan, and
the collection locality of latter was in Taiwan in his book. That means Hoffman is
wrong, genus Aponedyopus only distribe in Taiwan, but not in Japan. Obviously,
genus Aponedyopus is a sub-tropical genera.

Aponedyopus jeanae (Wang, 1957c) 珍氏似腹馬陸 (Fig. 2.1)
(Figs 2.1-2.8, 28.1a-28.2b)
Nedyopus jeanae Wang, 1957c: 113-115. fig.; 1958a: 342.
Aponedyopus montanus jeanae Wang, 1963: 90; 1964: 69.
Aponedyopus jeanae, comb. n. Jeekel, 1968: 70, 75; Wang and Mauriès, 1996: 87.

MATERIALS EXAMINED. 3♀ (NTNUL-My 6.-9.), Zjhong (自忠), ShinYi (信義
鄉), Nantou County (南投縣), Taiwan (R. O. C.), alt. 2335 m, 1 July 1989, Dr. S. H.
Chen. 1♀ (NCHUL), SiiTou (溪頭), LuGu (鹿谷鄉), Nantou County (南投縣),
Taiwan (R. O. C.), alt. 1160-1398 m, 31 October 1997, Dr. S. H. Wu. 1♂, 2♀
(TFRI), FuShan plants garden (福山植物園), ULai (烏來), Taipei County (台北),
Taiwan (R. O. C.), alt. 726 m, 18-25 May 2001, W. B. Huang. 1♀ (NSYSUB-DI 58.),
ShenMu walking path (神木步道), SiiTou (溪頭), LuGu (鹿谷鄉), NanTou County
(南投縣), Taiwan (R. O. C.), under stones, alt. about 1200 m, 15 November 2002, J.
D. Lee. 1♀(NSYSUB-DI 59.), WuLai (烏來鄉), Taipei County (台北縣), Taiwan (R.
O. C.), alt. 1000-1200 m, March 2002, C. C. Chen, C. S. Iang. 1♀ (NSYSUB-DI
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60.), 101 Jiia county road ( 101 甲縣道), BeiTou area (北投區), Taipei city, Taiwan (R.
O. C.), about 856 m, 4 May 2002, S. Y. Wu. 1♂, 3♀ (NSYSUB-DI 61-64.), 53
kilometers, Provincial Rd. No. 7, FuSiing (復興鄉), Taoyuan County (桃園縣), alt.
about 1028 m, 22 April 2003, S. Y. Wu. 1♂ (NSYSUB-DI 65.), AnMaShan (鞍馬山)
forest amusement zone, HePing (和平鄉), Taichung County (台中縣), Taiwan (R. O.
C.), alt. about 2000 m, 7 May 2003, S. Y. Wu.

DIAGNOSIS. Closest to A. reesi Wang, 1957b, but different in size: smaller and
narrower, in coloration, and in a few other somatic characters (See Description), and
in postfemoral part and tibiotarsus.

DESCRIPTION. Coloration with three color-phases: uniformly light yellow brown,
yellow legs and antennae, but antennomeres 6-7 darker brown. Length 26-27 mm (♀,
n = 3), width of metazonite 10 ca. 3.4 mm; uniformly dark brown, with a very lighter
brown longtudinal bar on tergites from collum to end of epiproct, (sometimes lighter
brown spots only on prozona), antennae also dark brown, antennomeres 6-7
particularly dark tip of antennae whitish, sometimes pleuron, sternites, and legs
evidently lighter yellow brown, sometimes pleuron only slightly lighter brown, and
sometimes pleuron of prozona dark brown, only metazona below ozopores lighter
yelow brown, both with sternites evidently lighter brown, legs evidently lighter brown
basally to, brownish distally, length 32 (♂, n = 1) and 26-40 mm (♀, n = 9); width of
metazonite 10 ca. 3-3.5 (♂, n=2) and 3-4.5 mm (♀) (Fig. 2.1).
All other somitic (Figs. 2.2a-2.8) and gonopod characters very like in A. reesi
Wang, 1957b, but differs in from posterior 4 somits gently and gradually tapering
toward telson. Antennae reaching sulcus of somite 3 in ♂, but reaching middle part of
somite 2 in ♀ dorsally.
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Axial line slightly poor-evident (Fig. 2.3b). Tergal setae retained only 1+1 on
anterior edge of collum collum, and pattern untraceable on metatergites. Epiproct
shorter (Fig. 2.7). With a bifid lamina between ♂ coxae 4 (Fig. 2.5). Legs shorter,
tarsal brushes gradually thinning out from legpair 1 to posterior legpair of somite 15
in ♂.
Gonopods (Figs. 28.1a-28.2b) smaller in size. Postfemoral part almost 1/3-1/4
femural length, a branch (b.) on mesal side shorter with blunt tip but not sharp tip (Fig.
28.1b); tibiotarsus higher in postion, placed above demarcated line between femurite
and postfemur (Fig. 28.2a), but placed below demarcated line in A. reesi Wang, 1957b
(Figs. 29.2a-29.2b), and tibiotarsus not sub-parallel to femorite, enclosed by femorite
or not in mesal view (Fig. 28.1a), but always enclosed by femorite in A. reesi Wang,
1957b (Figs. 29.1a, and 29.2a), two tibiotarsal branch: longer one not so longer than
short one, not so wider than short one, and with round tip (Fig. 28.1b).

DISTRIBUTION: Taiwan (Wang, 1964: 69).

Aponedyopus reesi Wang, 1957b 瑞氏似腹馬陸 (Fig. 3.1)
(Figs. 3.1-3.8, 29.1a-29.2c)
Nedyopus reesi Wang, 1957b: 105-106, fig. 2; 1958a: 342.
Aponedyopus reesi Wang, 1964; Jeekel, 1968: 70, 75; Wang and Mauriès, 1996: 87.

MATERIALS EXAMINED. 1♂, 3 juniors (NTNUL-My 29.-32.), ALiShan (阿里
山), ALiShan (阿里山鄉), Chia-I County (嘉義縣), Taiwan (R. O. C.), alt. 2260 m, 11
March 1989, Dr. S. H. Chen. 1♂, 2♀ (NTNUL-My 49.-51.), ALiShan (阿里山),
ALiShan (阿里山鄉), Chia-I County (嘉義縣), Taiwan (R. O. C.), alt. 2250 m, 3 July
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1989, Dr. S. H. Chen. 1♀ (NTNUL-My 15.), GuanU (觀霧), UFong (五峰), Hsinchu
County (新竹縣), Taiwan (R. O. C.), alt. 2000 m, 28 June 1993, Dr. S. H. Chen. 1♂
(NCHUL), SiiTou (溪頭), LuGu (鹿谷鄉), Nantou County (南投縣), Taiwan (R. O.
C.), alt. 1138 m, 31 October 1997, Dr. S. H. Wu. 2♀ juniors, (NCHUL), ShenMu
forest path (神木林道), SiiTou (溪頭), LuGu (鹿谷鄉), Nantou County (南投縣),
Taiwan (R. O. C.), alt. 1160-1398 m, 31 October 1997, Dr. S. H. Wu. 1♂
(NSYSUB-DI 66.), ShihShan forest path (石山林道), TengJhih (藤枝), TaoYuan (桃
源鄉), Kaohsiung County(高雄縣),Taiwan (R. O. C.), alt. about 1600 m, 1 August
2001, C. R. Hong. 1♂ (NSYSUB-DI 67.), TaManShan (塔曼山), WuLai (烏來鄉),
Taipei County (台北縣), Taiwan (R. O. C.), in decayed wood, alt. 2100 m, 23 August
2002, S. Y. Wu. 1♀ (NSYSUB-DI 68.), TuDiGongLun walking path (土地公崙步道),
SiiTou (溪頭), LuGu (鹿谷鄉), NanTou County (南投縣), Taiwan (R. O. C.), alt.
about 1160-1398 m, 15 November 2002, J. D. Lee. 2♂ (NSYSUB-DI 69-70.),
WaLaMi (瓦拉米), JhuoSii (卓溪鄉), Hualien County (花蓮縣), YuShan (玉山)
National Park, alt. 1077 m, 24 February 2003, H. D. Jhu. 1♀ (NSYSUB-DI 71.),
YuTingGu (雨亭谷), at boundary between MaoLin (茂林鄉) and UTai (霧臺鄉),
Kaohsiung County (高雄縣), Taiwan (R. O. C.), alt. 2154 m, 28 March 2003, Dr. H.
W. Cheng. 1♀ (NSYSUB-DI 72.), TengJhih (藤枝), TaoYuan (桃源鄉), Kaohsiung
County (高雄縣), Taiwan (R. O. C.), alt. about 1452 m, 14 April 2003, S. Y. Wu. 1♀
(NSYSUB-DI 73.), 58 kilometers, Provincial Rd. No. 7, FuSiing (復興鄉), Taoyuan
County (桃園縣), alt. about 1112 m, 29 May 2003, S. Y. Wu. 1♀ (NSYSUB-DI 74.),
ALiShan (阿里山) amusement park, ALiShan (阿里山鄉), Chia-I County (嘉義縣),
Taiwan (R. O. C.), under stones but above soil, alt. 2293 m, 24 June 2003, Y. H. Lin.

DESCRIPTION. Coloration with three color-phases: uniformly light yellow brown,
yellow legs and antennae, but antennomeres 6-7 darker brown, length 35 mm (♂, n =
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1), width of metazonite 10 ca. 4 mm; uniformly dark brown, darker brown on prozona,
and contrastingly slightly lighter brown on metazona, but sometime evidently lighter
brown, sometime even more lighter on presulcus halves, antennae also dark brown,
antennomeres 6-7 particularly dark, tip of antennae whitish, sternites rather light
yelow brown, legs brown to red brown, length 42-5.5 (♂, n = 5) and 50-58 mm (♀, n
= 7), width of metazonite 10 ca. 4-5 (♂) and 5-6 mm (♀) (Fig. 3.1)
Following descriptions are base on uniformly dark brown materials.
Body subcylindrical form, from posterior 3 somits gently and gradually tapering
toward telson, width ratios of head and somites: somite 4 < somite 3 < head = somite
2 < somite 5-17 < collum in ♂ ( width of somites with ozopores always slightly wider
that of somites without ozopores).
Head with 1+1 insertion points on sides of epicranial groove, clypeus and
interantennal area moderately setose. Antennae long and slim in ♂ , but slightly
stouter in ♀, reaching postsulcus halves of somite 4 in ♂, but reaching posterior edge
of somite 3 in ♀ dorsally (Fig. 3.2)
Paraterga rather poorly developed, only traceable (Figs. 3.1, 3.3a, and 3.4), but
well-developed on somite 2 (Fig. 3.2), lying rather low, at about 1/2 body height on
somite 10 in both sexes; ozopores evident, dorsolateral in postion (Fig. 3.4).
Body surface smooth throughout, with rugulose on metazona below ozopores.
Axial line rather evident (Fig. 3.3b), especially on metazoan on somites 4-17, and
traceable on collum, somite 2, 3, and 18 in ♂, but evident on collum to somite 19 in
♀.
Tergal setae retained partly on collum and some somites, pattern traceable owing
to insertion points, 3+3 (retained as 3+2 inner setae) on anterior edge of collum, 2+2
at anterior edge on metazona 2-19 (retained as 1+1 setae inner setae on somites 2-4 in
♂, but on somites 2-8 in ♀), poorly traceable on posterior edge of metazona
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Somite poorly constricted. Suture dividing pro- and metazoan shallow,
moderately wide, densely and roughly (contrastingly more roughly in ♀ as compared
to ♂) (Figs. 3.3a, 3.3b, and 3.4).
Transverse metatergal sulcus well-developed (Fig. 3.3a), well-developed on
somites 4-17 in both sexes, traceable on somites 3 and 18 in ♂, but only traceable on
somite 18 in ♀, narrow, shallow, not beaded at bottom, not reaching bases of paraterga
10 (Figs. 3.3a, and 3.4).
Pleurosternal carinae rather poor-developed (Fig. 3.2).
Epiproct rather long (Figs. 3.6, and 3.7), longer in ♂ as compared to ♀, flattened
dorsoventrally, curved (especially in ♂) and directed caudoventrad in lateral view (Fig.
3.7), broad apically; terminal papillae present, but not elongate (not seen in dorsal
view, see Fig. 3.7). Hypoproct subtriangular, caudal angle rounded, with a pair of
setigerous paramedian knobs, sides straight (Fig. 3.8).
Sternites moderately setose in ♂, but sparsely in ♀; a very evident, setose,
subtrapezium lamina directed anteroventrally between ♂ coxae 4 (Fig. 3.5).
Legs long and a little stout, posteriormost legpairs not particularly elongate;
moderately setose, tarsal brushes gradually thinning out from legpair 1 to posterior
legpair of somite 10 in ♂.
Gonopods (Figs. 29.1a-29.2c): coxa long, subcylindrical, setose distoventrally;
prefemur big, almost 1/4 femural length in lateral view, densely setose (Figs. 29.1a,
and 29.2a); a demarcated postfemoral part big (Fig. 29.2a), almost 1/2 femural length,
a branch on mesal side long, with sharp tip (Fig. 29.2b); tibiotarsus long, almost same
femural length, sub-parallel to femorite, enclosed by femorite in mesal view (Fig.
29.1a), two tibiotarsal branches (Figs. 29.1c, and 29.2c): one very short, narrow, and
with sharp tip, length of other one two times longer than that of short one, much wider,
and with round tip.
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DISTRIBUTION: Taiwan (Wang, 1964: 69).

REMARKS. Aponedyopus reesi, comb. n. in Jeekel, 1968: 75, Aponedyopus reesi
should not comb. n., because Wang wrote ‘Aponedyopus reesi’ in his 1964’s papers.

Aponedyopus shenghaii sp. n. 聲海似腹馬陸 (Fig. 4.1)
(Figs. 4.1-4.9, 30.1a-30.4)
ETYMOLOGY. Honours Dr. Wu ShengHai, Taichung, Taiwan, who has provided
much material for my millipede collection.

MATERIAL. Holotype: ♂ (NSYSUB-DI 75.), GuanU (觀霧), UFong (五峰),
Hsinchu County (新竹縣), Taiwan (R. O. C.), 24.5 kilometers distant from the start
point, alt. 2000 m, 13 August 2002, C. C. Chen, Y. H. Lin, J. N. Huang.

DIAGNOSIS. Close to A. jeanae (Wang, 1957c), but differs by much smaller in size,
paraterga 2 much less developed, paraterga lying higher, axial line not evident,
hypoproct in subtrapeziform shape but not in subtriangular shape in A. jeanae (Wang,
1957c), tip of lamina slightly emarginated but not bifid in A. jeanae (Wang, 1957c)
between ♂ coxae 4, and in postfemoral part and tibiotarsus (See Description).
Closest to A. sergeii sp. n., but differs by coloration, a few other somatic
characters, and shape of tibiotarsal tip (See Description in A. sergeii sp. n.).

DESCRIPTION. Length 22 mm (body rolled); width of metazonite 10 ca. 2 mm.
Coloration rather dark brown; head rather dark brown, an almost black rhombus
longitudinally on head between antennae; antennae rather dark brown, antennomeres
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6-7 particularly dark almost black, tip of antennae whitish; rather dark brown on
collum to end of epiproct with contrastingly slightly lighter brown on median of
collum; rather dark brown on proterga down to pleurosternal carinae with a
contrastingly lighter yellow brown up-side-down triangular pattern placed from
anterior edge to 1/2 part of proterga along axial line, brown on metaterga down to
pleurosternal carinae with a contrastingly yellow brown transverse subrectangular
pattern placed on median of presulus of metaterga; paraterga yellow brown; sternites
transparent brownish; legs transparent brownish basally to brownish distally (Fig.
4.1 ).
Body subcylindrical, posterior somites gently and gradually tapering toward
telson; width ratios of head and somites: somite 3 = somite 4 < collum < somite2 <
head = somites 5-15, beginning from metazona 5 obviously elongate.
Head with transverse 1+1 insertion points on sides of epicranial groove (setae
fully abraded), clypeus and interantennal area moderately setose. Antennae long and
slim, reaching stricture of somite 3 (Fig. 4.2a).
Paraterga very poorly developed, only slight evident on somite 2 (Fig. 4.2a),
traceable on somites 3-17, very poorly traceable on somite 18 (Fig. 4.1), broadly
caudal corner and within rear tergal contour (Fig. 4.3a), lying high, at about 2/3 body
height on somite 10 (Fig. 4.4), pore-bearing paraterga slightly evidently than poreless
paraterga in lateral view; ozopores evident, lateral to slightly dorsolateral in position
(Fig. 4.3a).
Body surface smooth throughout, without any granules nor rugulose on metazona
below ozopores. Axial line almost lacking (Fig. 4.3b), only traceable from collum to
metaterga 2-4, but very poorly traceable on metaterga 5-6, on proterga and both preand postsulcus halves.
Tergal setae almost abraded, retained partly only on collum, pattern untraceable
27

except collum: 4+4 insertion points at anterior edge of collum (retained as 2+2 inner
setae).
Somite poorly constricted (Fig. 4.3a). Stricture dividing pro- and metazoan
shallow, very narrow, densely and roughly beaded at bottom dorsally down to
paratergal level (Fig. 4.3b).
Transverse metatergal sulcus developed on somites 5-18, narrow, shallow, not
beaded at bottom (Fig. 4.3b), not reaching bases of paraterga 10 (Fig. 4.4), much
shallower on somite 18.
Pleurosternal carinae very poorly developed (Fig. 4.2b), only slightly expressed
on somite 2.
Epiproct moderately long to long (Figs. 4.7, and 4.8), flattened dorsoventrally,
straight and slightly directed caudoventrad in lateral view (Fig. 4.8), broad apically;
terminal papillae not developed (not seen in dorsal view, see Fig. 4.7). Hypoproct
subtrapeziform, caudal margin convex with a pair of separated paramedian setigerous
knobs, sides slightly concave (Fig. 4.9).
Sternites moderately setose; a moderately high but very evident, setose,
subrectangular, apically slightly emarginate lamina directed anteroventrally between
♂ coxae 4 (Fig. 4.5); ♂ somite 7 with a pair of prominet, ventral sternal cones at bases
of gonopods (Fig. 4.6).
Legs moderately to long and slim, posteriormost legpairs not particularly
elongate; moderately setose, tarsal brushes gradually thinning out from legpair 1 to
posterior legpair of somite 15.
Gonopods (Figs. 30.1a-30.4): prefemur very small, densely setose (Fig. 30.2);
femorite almost as long as acropodite (Figs. 30.2, and 30.3a); a demarcated
postfemoral with a big subtriangular membrane (Fig. 30.1b); tip of tibiotarsus strongly
bifid different in width (Fig. 30.4): slimmer branch gradually tapering toward end and
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directed latrad in dorsal view, the other wider one with a subrectangular membrane
with shallow longitudinal lines on one edge, ends of two branches enclosed by each
other.

DISTRIBUTION: Taiwan.

Aponedyopus sergeii sp. n. 石氏似腹馬陸 (Fig. 5.1)
(Figs. 5.1-5.9, 31.1-31.1b)
ETYMOLOGY. Honours Dr. Sergei I. Golovatch, Moscow, Russia, who has
provided lots of help in my research.

MATERIAL. Holotype: ♂ (NSYSUB-DI 76.), No. 710 forest path, Syuan (思源),
HePing (和平鄉), Taichung County (台中縣), Taiwan (R. O. C.), 1.5 kilometers
distant from the entrance of no. 710 forest path, alt. about 2050-2100 m, 21 August
2002, C. C. Chen, Y. H. Lin.
Paratype: 3♀ (NSYSUB-DI 77-79.), same locality and date, together with
holotype.

DIAGNOSIS. Closest to A. shenghaii sp. n., but differs by coloration, a few other
somatic characters (See Description), and shape of tibiotarsal tip.

DESCRIPTION. Length 15 mm; width of metazonite 10 ca. 2 mm.
All other somitic (Figs. 5.1-5.9)and gonopod characters very like in A. shenghaii sp.
n., but much smaller in size. Coloration lighter brown (Fig. 5.1). Axial line (Fig. 5.3b)
more evidently and able traceable to somite 18. Head with transverse 1+1 setae,
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always with 4+4 insertion points at anterior edge of collum but retained as 3+3 inner
setae. With or without sparsely longitudinal concave rugulose on postsulcus halves of
metaterga in A. sergeii sp. n., but never in A. shenghaii sp. n.. Stricture much wider
(Fig. 5.3b). Pleurosternal carinae (Fig. 5.2b) traceable on somites 2-8. Lamina
elongate (Fig. 5.5) toward gonopods with pointed end in ventral view. Legs evidently
much shorter and less setose, tarsal brushes on legpair 1 to anterior legpair of somite 9.
Gonopod (Figs. 31.1-31.1b): tip of tibiotarsus bifid (Fig. 31.3b) similar in length,
smaller one much wider and not slim and suddently tapering toward end and not
directed latrad, bigger branch having a bigger membrane, ends of two branches not
enclosed by each other.

DISTRIBUTION: Taiwan. Map 2 is the distribution of genus Aponedyopus Verhoeff,
1939 in Tawian.

Key to species of Aponedyopus in Taiwan (base on adult males):
1. Length ≧ 27 mm (up to 5.5 mm in ♂, and to 58 mm in ♀), width of paraterga 2
≧ 3.4 mm; axial line evident; paraterga rather poorly developed, but
well-developed on somite 2; paraterga 10 lying low, about 1/2 body height
on somite 10; hypoproct subtriangular; ♂ somite 7 without a pair of sternal
cones at bases of gonopods………………………………............................2
Length < 27 mm, width of paraterga 2 = 2 mm; paraterga rather poorly developed,
even on somite 2; paraterga 10 lying high, about 2/3 body height on somite
10; hypoproct subtrapeziform; ♂ somite 7 with a pair of sternal cones at
bases of gonopods..................................................3

2. Length 27 –32 mm in ♂, 26-40 mm in ♀, width of paraterga 10 ca. 3-3.5 in ♂,
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3-4.5 mm in ♀; antennae reaching postsulcus halves of somite 4; tergal
setae retained only 1+1 on anterior edge of collum, and pattern untraceable
on metatergites; with a bifid lamina between ♂ coxae 4; gonopods, a branch
on mesal side of postfemoral part shorter with blunt tip, tibiotarsus higher in
postion (placed above demarcated line between femurite and postfemur), not
sub-parallel to femorite…..............................................................................
....................................................A. jeanae (Wang, 1957c) 珍氏似腹馬陸
Length 3.5 –5.5 mm in ♂, 50-58 mm in ♀, width of paraterga 10 ca. 4-5 in ♂, 5-6
mm in ♀; antennae reaching sulcus of somite 3; tergal setae retained 3+2
on on anterior edge of collum and anterior somites, pattern traceable on
metatergites ; with an apically slightly emarginated lamina between ♂ coxae
4; gonopods, a branch on mesal side of postfemoral part long with sharp tip,
tibiotarsus placed lower (below demarcated line between femurite and
postfemur), sub-parallel to femorite…….......................................................
...............................................................A. reesi Wang, 1957b 瑞氏似腹馬陸

3. Long (22 mm); coloration rather dark brown; axial line almost lacking; stricture
narrow; pleurosternal carinae very poorly developed, only slightly
expressed on somite 2; tip of lamina slightly emarginated; legs long; tarsal
brushes on legpair 1 to anterior legpair of somite 15; gonopods, smaller
tibiotarsal branch not latrad in dorsal view, ends of two branches enclosed
by each other......................................... A. shenghaii sp. n. 聲海似腹馬陸
Short (15 mm); coloration lighter brown; axial line more evidently and able
traceable to somite 18; stricture wide; pleurosternal carinae traceable on
somites 2-8; lamina elongate toward gonopods with pointed end in ventral
view; legs evidently much shorter; tarsal brushes on legpair 1 to anterior
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legpair of somite 9; gonopods, smaller tibiotarsal branch not directed latrad
in medal view, ends of two branches not enclosed by each other...................
.......................................................................A. sergeii sp. n. 石氏似腹馬陸

Genus Aposigipinius gen. n. 似萎馬陸屬

DIAGNOSIS: Paraterga rather poorly developed; ozopore lying higher than 1/2 body
height on somite 10; axial line apparent; with tergal setae on collum and metaterga;
transverse metatergal sulcus lacking; pleurosternal carinae rather well-developed on
somites 2-15; hypoproct like an almost equilateral triangle; sternites rather sparsely
setose, a terminal seta on coxal projections directed caudad; with one or two laminae
between ♂ coxae 4; legs relatively long and slender, posteriormost legpairs elongated,
coxal projections present, with tarsal brushes.
Gonopods. Femorite strong and short, << acropodite, thickened on dorsal side;
a demarcated postfemoral part on mesal side subapically carrying a solenomere; a
demarcation line between postfemur and tibiotarsus existed, latter long and rather
curved directed mesad and then ventrad, distally seperated into two branches different
in length and shape: longer branch with a dentiform membrane on top at corner closed
to base; solenomere short, base rather strong and widened, placed below tibiotarsus;
seminal groove very long, originating on dorsal side of prefemur, entirely mesal,
seminal groove projected and directed mesad in ventral view.

REMARKS. Aposigipinius gen. n. particularly closely related to Sigipinius Hoffman,
1961, but differs in legs relatively long and slender, posteriormost legpairs elongated
with coxal projections pointed telson, femorite thickened on dorsal side, without two
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basal processes of postfemoral as in Sigipinius Hoffman, 1961, tibiotarsus with a
dentiform membrane on top at corner closed to base, seminal groove very long.

Type-species : Aposigipinius aviformis sp. n.

DISTRIBUTION: Taiwan (In this study).

Aposigipinius aviformis sp. n. 鳥狀似萎馬陸 (Fig. 6.1)
(Figs. 6.1-6.10, 32.1a-32.4b)
ETYMOLOGY. Emphasizing the shape of the telopodite in ventral view
resembling a bird with the head directed down.

MATERIAL. Holotype: ♂ (NSYSUB-DI 380.), GuanU (觀霧), UFong (五峰),
Hsinchu County (新竹縣), Taiwan (R. O. C.), alt. 2000 m, 12 August 2002, C. C.
Chen , Y. H. Lin , J. N. Huang.
Paratype: 2♂, 6 ♀ (NSYSUB-DI 381-388.), same locality and date, together
with holotype. 1♂, 1♀, 3juniors (NSYSUB-DI 389-393.), NeiDong (內洞), ULai (烏
來), ULai (烏來), Taipei County (台北縣), Taiwan (R. O. C.), alt. 500 m, 16 August
2002, C. C. Chen, Y. H. Lin. 1♀(NSYSUB-DI 394.), FengHuangGu (鳳凰谷), LuGu
(鹿谷), Nantou County (南投), Taiwan (R. O. C.), alt. 734 m, 24 July 1996, Dr. W. H.
Chou. 5♂, 3♀ (TFRI), FuShan (福山), ULai (烏來), Taipei County (台北), Taiwan
(R. O. C.), alt. 726 m, 19~26 June 2001, W. B. Huang.

DESCRIPTION. Length 20-21 (♂, n=5) and 21-21.5 mm (♀, n=7); width of
metazonite 10 ca. 2 (♂) and 2.2-2.5 mm (♀).
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Coloration brown to dark brown; head brown, a dark brown vertical
subrectangle on head between antennae in ♂, but of irregular shape in ♀;
antennomeres 1-5 brown, antennomeres 6-7 milky white but base of antennomere 6
slightly light brownish; anterior part of prozona and posterior part of metazona
contrastingly lighter from tergite to pleurite on somites 3-17 in both sexes, so pattern
readily visible as alternately light brown and dark brown on these tergites in dorsal
view, sometimes also lighter brown subrhomboid on tergites; collum dark brown;
epiproct light brown basally to dark brown distally; sternites pallid light brown; legs
milky yellow basally to slightly brownish distally (especially legs on posteriormost
somites) (Fig. 6.1).
Body subcylindrical, last three somites gradually tapering toward telson, somites
2-4 narrowest, somite 3 especially so, beginning from metazona 5 obviously more
strongly elongate and widened, metazona 16-17 longest.
Head with 1+1 setae on sides of epicranial groove, clypeus and interantennal
area moderately setose. Antennae slender and long, reaching end of somite 4 dorsally
in both sexes (Fig. 6.2a).
Paraterga rather poorly developed (Figs. 6.2a, and 6.3a); ozopore placed higher
than 1/2 body height on somite 10 in ♂ (Fig. 6.4), but lying at about 2/3 body height
in ♀; ozopores evident.
Body surface smooth throughout, longitudinally rugulose on metazona below
ozopores beginning from somite 2 in ♂, slightly less clearly so in ♀. Axial line
apparent, running from collum to somite 18 in both sexes (Figs. 6.3a, and 6.3b).
Tergal setae 6+6 at anterior edge and 2+2 in the middle of collum, 3+3 at
anterior edge of metaterga 2-3, 2+2 at anterior edge of metaterga 4-5, but 2+2
insertion points at anterior edge of metaterga 6-19 (retained as 1+1 inner setae).
Stricture dividing pro- and metazona shallow, moderately wide, and smooth
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(Figs. 6.3b, and 6.4).
Transverse metatergal sulcus lacking (Figs. 6.3a, and 6.3b).
Pleurosternal carinae rather well-developed (Figs. 6.2b, and 6.4), especially in ♂
on somites 2-15, traceable on 16-17, caudal end pointed on somites 3-13, slightly less
strongly developed in ♀.
Epiproct short (Figs. 6.8, and 6.9) in ♂, longer in ♀ as compared to ♂, flattened
dorsoventrally, straight and directed caudoventrad in lateral view (Fig. 6.9), not broad
apically; terminal papillae present, elongate (Fig. 6.8). Hypoproct like an almost
equilateral triangle, especially in ♀, caudal margin convex, with a pair of setigerous
paramedian knobs, sides almost straight (Fig. 6.10).
Sternites rather sparsely setose, a terminal seta on coxal projections directed
caudad; two laminae (Fig. 6.5): one almost rectanglular, setose, bifid and directed
anteroventrally between ♂ coxae 4 (but in some individuals with faintly bifid); the
other with a posterior central notch, apically narrowly bifid (but sometimes with only
a sharp end) between ♂ coxae 5, directed toward base of previous lamina.
Legs relatively long and slender in both sexes, a few posteriormost legpairs
longer (Figs. 6.1, 6.9), last legs longest; coxal projections present (Fig. 6.6), directed
caudad, pointed, starting from legpair 8 but evident from legpair 9 in ♂, from legpair
3 but evident only from legpair 5 in ♀, always sharper on posterior legs than those on
anterior legs of each somite, coxal projections of posterior legs of somites 17-18
smaller in size, coxae nearly contiguous on somite 17, and contiguous on somite 18 in
♂, but only nearly contiguous in ♀; ventral setation dense, tarsal brushes gradually
thinning out from legpair 1 to posterior legpair of somite 16.
Gonopods (Figs. 32.1a-32.4b): coxa long, subcylindrical, slightly slenderer
distad, setose distoventrally (Fig. 32.3); prefemur small, elongate on mesad side at
base in ventral view, densely setose (Figs. 32.1b, and 32.2a); femorite strong and short,
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<< acropodite (counting apical branches of tibiotarsus) (Figs. 32.1a, and 32.2d), an
irregular quadrangular shape at base in ventral view (Fig. 32.2d), a triangular lobe on
mesal side (Figs. 32.1a, and 32.4a) at about 1/3 hight of femorite, thickened on dorsal
side cause an oval-shaped projection on dorsal side of femorite and postfemur (Figs.
32.1a, 32.2a, and 32.4a), fused with femoral base and having a evidently demarcated
line between postfumor and projection, about 2/3 femoral + postfemoral length;
postfemur almost femoral length (Fig. 32.2a); tibiotarsus long, two tibiotarsal
branches connectecd together on dorsal side, and seperated at tip (Fig. 32.2a): longer
branch (Fig. 32.2c) with a dentiform membrane (Fig. 32.4b) on top at corner close to
base, having wave-like membranes with dentiform edge at tip and directed toward
upward, more or less enclosed by quadrangular base of femorite in ventral side (Fig.
32.2a), contrastingly shorter one more wider, having rather broad end with dentiform
edge (Fig. 32.2b); solenomere

touching dorsal side of forked part of distal

tibiotarsus (Fig. 32.4a); seminal groove rather long, projected outwards from between
two tibiotarsal branches (Fig. 32.1c).

DISTRIBUTION: Taiwan (In this study).

Aposigipinius sierwaldae sp. n. 史氏似萎馬陸 (Fig. 7.1)
(Figs. 7.1-7.10, 33.1-33.3b)
ETYMOLOGY. Honours Dr. Petra Sierwald, Field Museum, Chicago, Illinois,
U.S.A., who has helped me start in the taxonomy of millipedes.

MATERIAL. Holotype: ♂ (NSYSUB-DI 395.), CiiJiia bridge (七佳橋), ChunRih
(春日鄉), Pingtung County (屏東縣), Taiwan (R. O. C.), alt. about 200 m, 19 August
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1999, Dr. H. W. Chang.
Paratype: 2 ♂, 2♀ (NSYSUB-DI 396-399.), same locality and date, together
with holotype. 5♂, 2♀ (NSYSUB-DI 400- 406.), NanHe (南和村), LaiYI (來義
鄉), Pingtung County (屏東縣), Taiwan (R. O. C.), alt. about 140 m, 19 August 1999,
Dr. H. W. Chang. 1♂, 2♀, 1 junior (NSYSUB-DI 407- 410.), south of Taiwan (R. O.
C.), 11 March 1999, Dr. H. W. Chang. 1♂, 1♀, 1 junior (NSYSUB-DI 411-413.),
detail collecting place unknown, south of Taiwan (R. O. C.), 31 March, 1999, Dr. H.
W. Chang. 2♂, 2♀ (NSYSUB-DI 414-417.), detail collecting place unknown,
Taiwan (R. O. C.), date unknown, Dr. H. W. Chang.

DIAGNOSIS. Closest to A. aviformis sp. n., but differs maily by much smaller in
sizes, with only one bimodal laminae on ♂ coxae 4, and gonopods (see
DESCRIPTION).

DESCRIPTION. Length 17-20.5 (♂, n=5) and 18-19 mm (♀, n=3); width of
metazonite 10 ca. 1.5 (♂) or 1.8-2.1 mm (♀).
All other somitic characters (Figs. 7.1-7.10) like A. aviformis sp. n., but in
coloration contrastingly lighter brown (Fig. 7.1). Metazona 5 not obviously more
elongate and widened than metazona 2-4. Antennae much shorter (Fig. 7.2), especially
in ♂, only reaching posterior edge of metaterga 3. Longitudinally rugulose on
metazona below ozopores only traceable in ♂, even only on anterior somites in ♀.
Ozopores at about 1/2 body height on somite 10 in both sexes. Pleurosternal carinae
well-developed (Figs. 7.1, and 7.4b), but contrastingly slightly less strongly. A small
bimodal laminae on ♂ coxae 4 (Fig. 7.5). Legs ventral setation much shorter and
sparsely, tarsal brushes gradually thinning out from legpair 1 only to posterior legpair
of somite 10.
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Gonopod (Figs. 33.1-33.3b) characters like in A. aviformis sp. n., but much
smaller in size, femorite evidently much shorter than acropodite, without a irregular
quadrangular shape on base in ventral view (Fig. 33.2), without a triangular lobe on
mesal side (Fig. 33.1) at about 1/3 hight of femorite, but thickened on mesal side,
without an oval-shaped projection on dorsal side of femorite and postfumor, but only
thickened (Fig. 33.1), with a membranous projection (Fig. 33.1) on mesal side at tip of
femorite; tibiotarsus shorter, with a bigger membrane on corner (Fig. 33.3b), short
tibiotarsal branch (Fig. 33.1) much shorter in A. sierwaldae sp. n. as compared to A.
aviformis sp. n., not wider, and with pointed end without dentiform edge, long
tibiotarsal branch with pointed end, first directed laterad, and then mesad, so formed a
hook (Fig. 33.3b); solenomerite less strongly, shorter, placed below tibiotarsus from
mesal side to lateral side, seminal groove much shorter and projected outwards from
hook at tip of long tibiotarsal branch in ventral view (Figs. 33.2-33.3b).

DISTRIBUTION: Taiwan (In this study). Map 3 is the distribution of
Aposigipinius gen. n. in Tawian.

Genus Cawjeekelia Golovatch, 1980 傑可馬陸屬
Cawjeekelia Golovatch, 1980: 54-55; Jeekel, 1988: 98; Golovatch, 1995a: 89-90, 1995 (b):
75-78; Shelly et al., 2000: 91.

DIAGNOSIS. Body. Paraterga poorly-moderately developed (latter in Golovatch,
1980); axial line (almost) lacking; stricture dividing pro- and metazoan shallow,
densely and roughly beaded at bottom dorsally down to above paratergal level;
transverse metatergal sulcus well-developed; pleurosternal carinae poorly-well
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developed (latter in Golovatch, 1980); setose lamina between ♂ coxae 4 (Golovatch,
1980); ♂ somite 7 with a pair of sternal cones at bases of gonopods; with tarsal
brushes (In this study).
Gonopods. With a demarcated postfemoral or not, distally on mesal side of
postfemorate or femorate carrying a solenomere; demarcated line between postfemur
and tibiotarsus existed; seminal groove entirely mesal (Golovatch, 1980); solenomere
almost completely attached to tibiotarsus, except base of solenomere separeted from
tibiotarsus (in this study); tibiotarsus and solenomere directed ventrad and then laterad,
even coiled (former in Golovatch, 1980, latter in this study).

DISTRIBUTION. North Korea (Golovatch, 1980: 55), Japan, Taiwan (Golovatch,
1995 (a): 90), Hong Kong (Golovatch, 1995b: 75).

Cawjeekelia kanoi (Takakuwa, 1943) 鹿野傑可馬陸 (Fig. 8.1)
(Figs. 8.1-8.9, 34.1-34.4)
Kronopolites kanoi Takakuwa, 1943: 603-607; Wang, 1964: 69.
Cawjeekelia kanoi Jeekel, 1988: 98; Golovatch, 1995a: 90.

MATERIALS EXAMINED. 2♂, 1♀ (NTNUL-My 33-35), NanFeng Mountain (南
鳳山), ShanPing (扇平), MaoLin (茂林鄉), Kaohsiung County (高雄縣), Taiwan (R.
O. C.), in chink of the trunk, alt. 1722 m, 28 January 1989, Dr. S. H. Chen. 2♂, 1♀
(NCHUL), HueiSun forest form (惠蓀林場), RenAi (仁愛), Nantou County (南投縣),
Taiwan (R. O. C.), alt. 1664 m, 29 March 1998, Dr. S. H. Wu. 1♀ (NSYSUBDI 80.), LongTou (巃頭), ALiShan (阿里山), ALiShan (阿里山鄉), JiaYi County (嘉
義縣), Taiwan (R. O. C.), bamboo forest, alt. 1307 m, 21 April 2000, J. L. Chao. 1♀
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(NSYSUB-DI 81.), DaWu Mountain (大武山), TaiWu (泰武鄉), Pingtong County
(屏東縣), Taiwan (R. O. C.), alt. 2641-3092 m, date unknown, S. S. Dai.

DIAGNOSIS: Closest to C. pallida Golovatch, 1995, but differs by coloration, a few
other somatic characters, and few traits of gonopods, chiefly shape of tibiotarsus (See
Description).

DESCRIPTION. Length 30 (♂, n = 3) and 21-31 mm (♀, n = 3); width of
metazonite 10 ca. 3 (♂) and 2.8-3.5 mm (♀).
Coloration rather dark brown (black with naked eye); sternites red brown, legs
light yellow brown basally to brownish distally (Fig. 8.1). But uniform pallid
throughout in C. pallida.
Body subcylindrical, posterior somites gradually tapering toward telson; width
ratios of head and somites: head < collum = somites 3-4 < somite 2 < somitess 5-13 in
♂, but head < collum < somite 4 < somite 3 < somite 2 < somites 5-13 in ♀,
beginning from metazona 5 obviously elongate in both sexes, but widened more
obviously in ♀.
Head with transverse 1+1 setae on sides of epicranial groove, clypeus and
interantennal area sparsely setose, but with rather densely setose in C. pallida.
Antennae long and slim, reaching middle part of somite 3 dorsally (Fig. 8.2), but
reaching end of somite 4 dorsally in C. pallida.
Paraterga poorly developed (Figs. 8.1-8.3a) on somites 2-18 (but moderately
well-developed in C. pallida), contrastingly more expressed on somite 2 (Fig. 8.2),
rather poorly developed on somite 19, beginning like inconspicuous, broadly caudal
corner and within rear tergal contour (Fig. 8.3a), lying at 1/2 body height (♂) (Fig. 8.4)
(but lying quite high, about 2/3-3/4 body height in C. pallida) or at 2/3 body height (♀)
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on somite 10, pore-bearing paraterga with slightly broader and thicker dorsoventrally
lateral flaps as compared to poreless paraterga; ozopores evident, dorsolateral in
postion (Fig. 8.3a).
Body surface smooth throughout, with small granules and evidently
longitudinally rugulose on metazona below ozopores, never on prozona, and evidently
rugulose on postsulus halves of metaterga in ♂, but only on posterior metaterga in ♀.
Axial line almost lacking (Fig. 8.3b), poorly traceable on collum to somite 18.
Tergal setae most abraded, retained partly only on collum and somites 2 and 19,
pattern traceable owing to insertion points, 4+4 at anterior edge of collum (retained as
2+2 inner setae), and 2+2 at presulcus row (retained as setae on somite 2), 3+3 at
caudal row on metaterga 2-4, but 2+2 at presulcus row (retained as 1+1 inner setae on
metaterga 19), 4+4 at caudal row on somites 5-19. But tergal setae retained only on
collum, and pattern traceable in C. pallida.
Somite slightly constricted (Fig. 8.3a). Stricture dividing pro- and metazoan
shallow (slightly shallower in ♀ as compared to ♂), wide, densely and roughly beaded
at bottom (Fig. 8.3b) dorsally down to paratergal level.
Transverse metatergal sulcus rather well-developed (Figs. 8.3a, and 8.3b) on
somites 5-17 (traceable only on somites 4 and 18), narrow, moderately deep, rather
roughly beaded on somites 5-14 at bottom in both sexes, not reaching bases of
paratergum 10 (Fig. 8.4).
Pleurosternal carinae rather well-developed (Fig. 8.2), much stronger in ♂ as
compared to ♀, well-developed on somites 2-7, traceable on somite 8, and poorly
traceable on somites 9-15 in ♂, but well-developed only on somite 2, traceable on
somites 3-4, and poorly traceable on somites 5-18 in ♀.
Epiproct moderately long (Figs. 8.7 and 8.8) (but very short in C. pallida),
flattened dorsoventrally, straight but directed caudoventrad in lateral view (Fig. 8.8),
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broad apically; terminal papillae poorly developed, not seen in dorsal view (Fig. 8.7).
Hypoproct subtrapeziform (but hypoproct subsemicircular in in C. pallida), caudal
margin slightly convex with a pair of setigerous paramedian knobs, sides slightly
concave (Fig. 8.9).
Sternites moderately setose (but sparsely setose in C. pallida); a moderately size
but very evident, setose, subtrapeziform, apically slightly emarginate lamina directed
anteroventrally between ♂ coxae 4 (Fig. 8.5), but sternal lamina deeply bilobed in C.
pallida; ♂ somite 7 with a pair of prominet, ventrolateral sternal cones at bases of
gonopods (Fig. 8.6).
Legs long and slim, posteriormost legpairs not particularly elongate; moderately
setose, tarsal brushes gradually thinning out from legpair 1 to rear legpair of somite 6
in ♂.
Gonopods (Figs. 34.1-34.4): coxa long, subcylindrical, setose distoventrally
(Figs. 34.1, and 34.3); prefemur almost 1/2 lenght of femorite in ventral view, densely
setose (Fg. 34.2); femorite strong and moderately long, expanded at middle part on
dorsal side in lateral view (Fig. 34.3), < < acropodite, but femorite not so mush
shorter than acropodite in C. pallida; demarcated postfemoral part big, almost 2/3
femoral length in ventral view, distally on mesal side carrying a solenomere (Figs.
34.1, and 34.2), but without postfemoral part instead of a distinct sulus demarcating
the solenomere in C. pallida; demarcated line between postfemur and tibiotarsus
existed, latter > > femoral length, tibiotarsus coiled (Figs. 34.2, and 34.4), rear 1/3
length of tibiotarsus suddently becomed rather slim (a very different trait) (Fig. 34.4);
seminal groove entirely mesal; solenomere almost completely attached to tibiotarsus
except base of solenomere (Fig. 34.2, solenomere and tibiotarsus were being
separated during the process of SEM), without a mesal process, but with a mesal
process in C. kanoi.
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DISTRIBUTION: Taiwan (Takakuwa, 1943, Wang, 1964, Golovatch, 1995a). Map 4
is the distribution of C. kanoi (Takakuwa, 1943) in Tawian.

Cawjeekelia nordenskiöldi (Attems, 1909) 諾氏傑可馬陸
Strongylosoma nordenskiöldi Attems,1909: 27.
Orthomorpha nordenskiöldi Attems, 1914: 197.
Orthomorpha (Kalorthomorpha) nordenskiöldi Attems, 1937: 86-87.
Oxidus nordenskiöldi Chamberlin, and Wang, 1953: 6;
Orthomorpha nordenskiöldi: Takakuwa, 1954: 42-43, fig. 39.
Oxidus nordenskiöldi: Wang, 1955a: 13, 1964: 69.
Orthomorpha nordenskiöldi: Jeekel, 1968: 72.
Cawjeekelia nordenskiöldi: Jeekel, 1988: 98; Golovatch, 1995a: 90.

MATERIALS EXAMINED. Holotype: only 1 subadult ♂ (Specimens were loaned
from NRMS – Swedish Museum of Natural History, Stockholm, Sweden.), Japan,
1879. leg. Vega Exp. det. Attems.

DESCRIPTION. Length 10 < ♂ < 15 mm (specimen body curved) (n=1); width of
metazonite 10 ca. 3 mm.
Coloration subadult, transparent very light yellow.
Body subcylindrical, gently and gradually tapering toward telson; width ratios of
head and somites: somite 3 < somite 4 < somite 2 < collum < head = somites 5-15.
Head with transverse 1+1 setae on sides of epicranial groove, clypeus and
interantennal area moderately setose. Antennae long and slim, reaching presulcus of
somite 3 dorsally.
Paraterga poorly developed, broad caudal corner and within rear tergal contour,
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lying below dorsum, lying at about 1/2 body height on somite 10; ozopores evident,
lateral in postion.
Body surface smooth throughout. Axial line lacking.
Tergal setae almost fully abraded, retained partly only 2+2 inner setae at anterior
edge of collum, pattern untraceable.
Somite poorly constricted. Stricture dividing pro- and metazoan shallow,
moderately wide, densely and roughly beaded at bottom dorsally down to above
paratergal level.
Transverse metatergal sulcus well-developed on somites 5-18, narrow, shallow,
not beaded at bottom, not reaching bases of paratergum 10, wanting on somite 19.
Pleurosternal carinae poorly developed.
Epiproct moderately long, flattened dorsoventrally, straight and not directed
caudoventrad in lateral view, broad apically, terminal papillae expressed but not
elongate (can seen in dorsal view). Hypoproct subtrapezium, caudal margin almost
straight, with a pair of setigerous paramedian knobs, sides concave.
Sternites moderately setose; a moderately height, wide and very evident, setose
subtrapezium, caudal margin almost straight lamina directed anteroventrally between
♂ coxae 4; ♂ somite 7 with a pair of prominet, ventrolateral sternal cones at bases of
gonopods.
Legs moderately long and slim, posteriormost legpairs not particularly elongate;
moderately setose, tarsal brushes present on each leg.
Gonopods: coxa very stout, setose distoventrally; prefemur about 1/2 femoral
length in ventral view; femorite < acropodite in ventral view; a triangular postfemoral
in mesal view with a short branch on lateral side directed latrad; tibiotarsus with broad
subtriangular membrane at base, tip of tibiotarsus strongly bifid, distally curved
directed first ventrad and then dorsad in mesal view.
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DISTRIBUTION: * Mt. Kirishima (Japan), alt. ca. 1400 m (Attems, 1909, Takakuwa,
1954, Jeekel, 1968, Golovatch, 1995a).

NOTE. * Mt. Kirishima, Miyazaki Prefecture, Japan in Takakuwa, 1954 = Kiu Siu,
Mizo, Japan in Attems, 1909, old name.

REMARKS. 1. About which genus the material nordenskiöldi belongs to ?
Two outstanding diplopodologists: Dr. Golovatch S. I., 1980 established a new genus
Cawjeekelia (type species Cawjeekelia glorosa Golovatch, 1980, collected in Korea),
the other one Dr. Jeekel C. A. W. put nordenskiöldi into genus Cawjeekelia for in his
1988’s paper, and then Dr. Golovatch made sure the identification again, and listed a
key of genus Cawjeekelia including the material nordenskiöldi. Be sure by two great
diplopodologists, the classification postion is no doublt: the material nordenskiöldi
belongs to genus Cawjeekelia Golovatch, 1980. Wang and Mauriès
(1996) put “Orthomorpha” (unnamed genus) nordenskiöldi “ in their list of China
millipedes list. I check the references of Wang and Mauriès (1996), and find there are
not three papers dealing with the material nordenskiöldi: Golovatch, 1980, 1995 (a),
and Jeekel, 1988, so I pretty sure Wang and Mauriès made lists of species just
accordings Wang’s papers which seems to be outdated.
The descriptions of nordenskiöldi by Attems are in German and by Takakuwa is
in Japan, there is not any description in Enghlish, and in Wang’ 1955a only discribed
“1 female, 26 mm in length, 3 mm in breadth, taken at Hsin-Tien, by Tsai Chu-Fa
December 21, 1953”, so I re-describe it in Enghlish according the holotype ♂
material.
2. Does nordenskiöldi (Attems, 1909) distibute in Taiwan?
The only one talking about nordenskiöldi (Attems, 1909) is in Wang’ 1955a:
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13: 1 female, 26 mm, in length, 3 mm, in breadth, taken at Hsin-Tien, by Tsai Chu-Fa
in December 21, 1953.” And that’s all, without any description about the material he
got, and what he got is “female”, female sometimes is not easy to identify in
millipedes field. Besides, Takakuwa, 1954, Jeekel, 1968, Golovatch, 1995a all
mentioned nordenskiöldi (Attems, 1909) distibuted in Japan, but not in Taiwan, so, it’s
very likely that Wang misidentify the material he got as nordenskiöldi, in other word,
it’s very likely that nordenskiöldi (Attems, 1909) has ever been collected in Taiwan at
least up to now.

Genus Chamberlinius Wang, 1956 章氏馬陸屬
Chamberlinius Wang, 1956: 156; Jeekel, 1968: 73; Hoffman, 1973: 377; 1980: 170.

DIAGNOSIS: Body. 20 segments; ozopores normal type (Wang, 1956); body slightly
flat form, rapidly and gradually tapering toward telson (In this study); paratergum 2
not lower but as high as adjacent paraterga, paraterga rather well-developed, thin flaps
edge before transverse metatergal sulcus, but much thickened flaps edge after sulcus
in lateral view (Wang, 1956); transverse metatergal sulcus well-developed (In this
study); without setose lamina between ♂ coxae 5 (Hoffman, 1973).
Gonopods. Femorite strong and rather long, longer than acropodite, curved
directed mesad, basally widened in ventral view; without a demarcated postfemoral
part; demarcated line between femorite and tibiotarsus existed (In this study), bases of
tibiotarsus and solenomerite fused (Hoffman, 1973), tibiotarsus and solenomerite
curved directed first mesad and then latrad in ventral view (In this study); seminal
groove almost entirely mesal (Hoffman, 1973), but around to dorsal side at femoral tip,
end of solenomere not exposed, and with wrinkled membranous end (In this study,).
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DISTRIBUTION: Taiwan (Wang, 1956, Hoffman, 1980: 170).

Chamberlinius hualienensis Wang, 1956 花蓮章氏馬陸 (Fig. 9.1)
(Figs. 9.1-9.8, 35.1a-35.2)
Chamberlinius hualienensis Wang, 1956: 155-157, fig. 1; 1958a: 341; 1958b: 881; 1963: 90,
1964: 69; Jeekel, 1968: 70, 73; Hoffman, 1973: 379-381, figs 19-21;Wang and Mauriès, 1996:
87.

MATERIALS EXAMINED. 1 submature ♂ (NTNUL-My 70.), ShanPing (扇平),
MaoLin (茂林鄉), Kaohsiung County (高雄縣), Taiwan (R. O. C.), alt. about 700 m,
7~9 July 1986, Dr. S. H. Chen. 3♂, 6♀ (NTNUL-My 16.-24.), ShanPing (扇平),
MaoLin (茂林鄉), Kaohsiung County (高雄縣), Taiwan (R. O. C.), on wet ground, alt.
about 700 m, 26 January 1989, Dr. S. H. Chen. 1♀ (NSYSUB-DI 58.) TengJhih (藤
枝), TaoYuan (桃源鄉), Kaohsiung County (高雄縣), Taiwan (R. O. C.), alt. about
1450 m, 21 October 2001,S. Y. Wu. 1♂ (NSYSUB-DI 01.), WuLai (烏來鄉), Taipei
County (台北縣), Taiwan (R. O. C.), 5 November 2001, S. Y. Wu. 1♂, 1♀, 1♂junior
(NSYSUB-DI 02.-04.), LongTou (巃頭), ALiShan (阿里山), Chia-I County (嘉義縣),
Taiwan (R. O. C.), in bamboo forests, alt. 1300 m, 21 April 2002, J. L. Chao. 1♀
(NSYSUB-DI 05.), ShanPing (扇平), MaoLin (茂林鄉), Kaohsiung County (高雄縣),
Taiwan (R. O. C.), alt. about 700 m, 13 May 2002, C. H. Yang. 1♀ (NSYSUB-DI
06.), 74.5 kilometers, no. 7 provincial road (7 號省道), HuaLing (華陵村), FuShing
(復興鄉), TauYuan County (桃園縣), Taiwan (R. O. C.), alt. 1060 m, 19 August 2002,
J. N. Huang. 1♀ (NSYSUB-DI 07.), NeiDong (內洞), ULai (烏來), Ulai, Taipei
County (台北縣), Taiwan (R. O. C.), alt. 500 m, 16 August 2002, C. C. Chen. 8♂, 2
♀ (NSYSUB-DI 08.-17.), 2♂, 1♀ (NMNH), 2♂, 1♀ (ZMUM), 2♂, 1♀
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(FMNH), Sjii (四季) forest path, DaTong (大同), Ilan County (宜蘭), Taiwan (R. O.
C.), under fallen bamboo leaves, alt. 1060 m, 20 August 2002, C. C. Chen and Y. H.
Lin. 9♂, 3♀ (NSYSUB-DI 18.-29.), CiiLan (棲蘭) forest amusement park, DaTong
(大同), Ilan County (宜蘭), Taiwan (R. O. C.), alt. 462-480 m, 20 August 2002, C. C.
Chen and Y. H. Lin. 1♂, 4 juniors (NSYSUB-DI 30.-34.), trees opposite the
TaiPingShan working station (太平山工作站) (5.5 kilometers, no. 7 Jiia provincial
road (7 甲省道)), TaiPing (太平村), DaTong (大同鄉), Ilan County (宜蘭縣), Taiwan
(R. O. C.), under decayed leaves, alt. 484 m, 20 August 2002, C. C. Chen, Y. H. Lin,
and J. N.Huang. 1♂, 2♀ (NSYSUB-DI 35.-37.), no. 199 Pingtung county road (屏
東 199 縣道), NeiWun (內文村), ShihZih (獅子鄉), Pingtung County (屏東縣),
Taiwan (R. O. C.), in humus under decayed wood, alt. about 400-500 m, 3 October
2002, S. Y. Wu. 1♀ (NSYSUB-DI 38.), no. 101 Jiia (甲) County road (BaLaKa (巴
拉卡) road), YangMingShan Park (陽明山國家公園), Taipei City (台北市), Taiwan
(R. O. C.), in decayed leaves in a gutter, 10 September 2002, S. Y. Wu. 1♂, 2♀
(NSYSUB-DI 39.-41.), ShenMu walking path (神木步道), SiiTou (溪頭), LuGu (鹿
谷鄉), NanTou County (南投縣), Taiwan (R. O. C.), alt. 1200 m, 15 November 2002,
J. D. Lee.

DESCRIPTION. Length 30- 34 (♂, n = 5) and 32-37 mm (♀, n = 5); width of
metazonite 10 ca. 4.5-5.0 (♂) and 5.0-5.2 mm (♀).
Coloration light brown; brown on frons of head; collum dark brown but white
light brown margin; antennae light brown, antennomeres 6-7 particularly dark, tip of
antennae whitish; a dark brown subrectangular pattern transversely on each side
presulcus haves of axis line on metazoan 2-19 (Figs. 1 and 3); contrastingly lighter
brown paraterga; sternites light yellow brown; legs light yellow brown (Fig. 9.1).
Body slightly flat form (Fig. 9.1), posterior somits rapidly and gradually tapering
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toward telson; width ratios of head and somites: head < somite 3 < collum < somite 4
<somite 2 < somite 5 = somite 15< somites 6-9 < somites 10-14 in ♂, but head <
collum < somite 3 = somite 4 < somite 2 = somite 5 < somite 6 < somite 7 = somite
15 < somite 8 = somite 13 = somite 14 < somite 9 = somite 10 = somite 12 < somite
11 in ♀, beginning from metazona 5 evidently elongate in both sexes and widened
much more evidently in ♂.
Head with 1+1 insertion points on sides of epicranial groove, but setae abrade,
clypeus and interantennal area sparsely setose. Antennae long and slim, reaching
presulcus of somite 4 in ♂, but reaching postsulcus of somite 3 in ♀ dorsally (Fig.
9.2).
Paraterga rather well-developed (Figs. 9.1-9.4) on somites 2-19, somewhat more
strongly in ♂ as compared to ♀, beginning like quite conspicuous (Fig. 9.3) on
somites 2-17, unconspicuous on somites 18-19, with rounded arc anterior corner on
somites 2-5, and not on somites 6-17 in ♂, but rounded arc anterior corner on somites
2-17 in ♀, caudally pointed especially on posterior somites, beyond rear tergal
contour (Fig. 9.3), rather evidently concaved at anterior edge with much thinner flaps
edge before transverse metatergal sulcus, and with much thickened flaps edge after
sulcus in lateral view (Fig. 9.4) (much evidently in ♂ as compared to ♀), a rather
broad subtrapezium lateral flaps, posterior edge wider than anterior edge, lateral edges
always straight in both sexes (Fig. 9.3), lying at about 1/2 body height on somite 10
(Fig. 9.4) (slightly higher in ♀ as compared to ♂); pore-bearing paraterga without
broader but slightly thicker dorsoventrally lateral flaps as compared to poreless
paraterga; ozopores evident, lateral in postion (Fig. 9.3).
Body surface smooth throughout, with some granules and rugulose (rather
clearly on anterior somites) on metazona below ozopores. Axial line rather evident
(Figs. 9.1, and 9.3) on pro- and metazoan from collum to anterior edge of epiproct.
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Tergal setae almost abraded, retained partly only on epiproct, pattern traceable
owing to insertion points: 5+5 at anterior edge and 2+2 in rear on collum, pattern
untraceable on other somites.
Somite poorly constricted (Fig. 9.3). Suture (Fig. 9.3) dividing pro- and
metazoan shallow, moderately wide, densely and roughly (contrastingly more roughly
in ♀ as compared to ♂) beaded at bottom dorsally down to paratergal level.
Transverse metatergal sulcus well-developed (Fig. 9.3), well-developed on
somites 4-17 and traceable on somite 18 in ♂, but well-developed on somites 5-16
and poorly traceable on somite 17 in ♀, narrow, shallow (contrastingly more shallow
in ♀ as compared to ♂), not beaded at bottom, not reaching bases of paraterga 10,
wanting on somite 19 in ♂, but wanting on somites 18-19 in ♀.
Pleurosternal carinae well-developed (Fig. 9.2), contrastingly stronger in ♂ as
compared to ♀, well-developed on somites 2-7, traceable on somites 8-13, and poorly
traceable on somites 14-16 in ♂, but well-developed on somites 2-10, traceable on
somites 11-14 in ♀.
Epiproct rather long (Figs. 9.6, and 9.7), somewhat longer in ♂ as compared to ♀,
flattened dorsoventrally, curved (especially in ♂) and directed caudoventrad in lateral
view (Fig. 9.7), broad apically; terminal papillae present, but not elongate in ♂,
somewhat less developed in ♀ (not seen in dorsal view, see Fig. 9.6). Hypoproct
subtrapeziform, caudal angle rounded, with a pair of setigerous paramedian knobs,
sides slightly concave (Fig. 9.8).
Sternites moderately setose in ♂, but sparsely in ♀; without lamina between ♂
coxae 4; ♂ somite 7 with a pair of prominet, ventrolateral sternal cones at bases of
gonopods (Fig. 9.5).
Legs long and a little stout in ♂ (contrastingly slimmer in ♀ as compared to ♂),
posteriormost legpairs not particularly elongate; moderately setose (slightly more
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sparsely in ♀ as compared to ♂), without tarsal brushes.
Gonopods (Figs. 35.1a-35.2b): coxa long, subcylindrical, setose distoventrally
(Fig. 35.1a); prefemur big but short, almost 1/4 femur length, densely setose (Fig.
35.1a); tibiotarsus and solenomere separated (Fig. 35.1b) from 1/5 length of fused
base, tibiotarsus and solenomere similar in length, tibiotarsus with a subtriangular
membrane (Fig. 35.1b) placed at distant from 2/4 of fused base in lateral view, bifid
different in length with pointed ends (Fig. 35.2).
DISTRIBUTION: Taiwan (Wang, 1956, Hoffman, 1973).

Chamberlinius parhualienensis sp. n. 似花蓮章氏馬陸 (Fig. 10.1)
(Figs. 10.1-10.7, 36.1a-36.1b)
ETYMOLOGY. Emphasizing the similarities with C. hualienensis.

MATERIAL. Holotype. ♂ (NTNUL-My 74.), LuShan (盧山) warm spring, RenAi
(仁愛), Nantou County (南投縣), Taiwan (R. O. C.), alt. 1200 m, 29 August 1988, S.
H. Chen.
Paratype. 1♂, 5♀ (NTNUL-My 75.-80.) same locality and date, together with
holotype. 1♀ (NMNS), in potting compost of the hyacinth, warm house in plant
garden, National Musem of Natural Science, Taichung City (台中市), Taiwan, (R. O.
C.), alt. < 50 m, 2 January 2001, K. S. Lee.

DIAGNOSIS. Closest to Chamberlinius hualienensis Wang, 1956, but differs in size,
and a few other somatic characters (See Description), and tibiotarsal tip.
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DESCRIPTION. Length 25-26 (materials broken) (♂, n = 2) and 27-29 mm (♀, n =
5); width of metazonite 10 ca. 3.5-3.8 (♂) and 3.8-4 mm (♀). Much smaller and
narrower in C. parhualienensis sp. n. as compared to C. hualienensis Wang, 1956.
All other somitic (Figs. 10.2-10.7) and gonopod characters like in C.
hualienensis Wang, 1956, but much smaller and narrower in size. Subrectangular
pattern transversely on metazoan much shorter and narrower (Fig. 10.3) and
contrastingly lighter brown in color (Fig. 10.1). Paraterga with concaved at anterior
edge much less evidently in ♀ as compared to♂. Without rugulose, with rather few
granules on metazona below ozopores. Pleurosternal carinae well-developed (Figs.
10.2, and 10.4) on somites 2-8, traceable on somites 9 in♂, only traceable on somites
1-14 in ♀. Epiproct much shorter (Figs. 10.5, and 10.6). Hypoproct subtrapeziform,
caudal margin convex at middle (Fig. 10.7).
Gonopod (Figs. 36.1a-36.1b) of C. parhualienensis sp. n. is very similar that of C.
hualienensis Wang, 1956, but length of tibiotarsus shorter than solenomere’s, and
tibiotarsus without bifid but with one pointed end (Fig. 36.1b).

DISTRIBUTION: Taiwan (In this study).

DEPOSITION. The holotypes as well as the bulk of the paratypes have deposited in
the Department of Life Science of National Taiwan Normal University (NTNUL),
Taiwan.
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Chamberlinius parpiceofasciatus sp. n. 似深紋章氏馬陸 (Fig. 11.1)
(Figs. 11.1-11.7, 37.1a-37.2)
ETYMOLOGY. Emphasizing the similarities with C. piceofasciatus.

MATERIAL. Holotype. ♂ (NSYSUB-DI 50), No. 710 forest path, Syuan (思源),
HePing (和平鄉), Taichung County (台中縣), Taiwan (R. O. C.), 1.5 k distant from
the entrance of no. 710 forest path, alt. about 2050-2100 m, 21 August 2002, C. C.
Chen, Y. H. Lin
Paratype. 4 ♂, 1 ♀, 2 juniors (NSYSUB-DI 51-57) same locality and date,
together with holotype.

DIAGNOSIS. Closest to C. piceofasciatus (Gressitt, 1941), but differs in coloration,
contrastingly darker brown, and a few other somatic characters (See Description), and
tibiotarsal tip.

DESCRIPTION. Length 29-30 (♂, n = 5) and 28 mm (♀, n = 1); width of metazonite
10 ca. 4 mm in both sexes. Smaller and narrower in C. parpiceofasciatus sp. n. as
compared to C. piceofasciatus (Gressitt, 1941).
All other somitic (Figs. 11.1-11.7) and gonopod characters like in C.
piceofasciatus (Gressitt, 1941) but in antennae reaching posterior edge of somite 3
(Fig. 11.2). Anterior edge of paratergum 5 not directed toward forward, always
caudally pointed especially on posterior somites never right-angle caudal corner, lying
high, at about 2/3 body height on somite 10 (Fig. 11.4) (this is a very different
character) in C. parpiceofasciatus sp. n., but at about 1/2 body height on somite 10 in
C. piceofasciatus (Gressitt, 1941). Body surface with some granules and
longitudinally rugulose on metazona below ozopores in C. parpiceofasciatus sp. n.,
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only with granules but not rugulose in C. piceofasciatus (Gressitt, 1941). Transverse
metatergal sulcus shallower (Fig. 11.3). Epiproct slightly longer and thinner
dorsoventrally (Figs. 11.5, and 11.6). Pleurosternal carinae (Fig. 11.2) obviously much
less developed on somite 8 in ♂.
Gonopod (Figs. 37.1a-37.2) of C. parpiceofasciatus sp. n. is very similar that of
C. piceofasciatus (Gressitt, 1941), but differs in two tibiotarsal branches much
slimmer (Fig. 37.2), shorter branch the same as C. piceofasciatus’s placed behind
solenomere in ventral view, but longer branch curved distally directed ventrad across
and below solenomere in ventral view (Figs. 37.1b, and 37.2, the branch broken
during the process of SEM which is pointed by an arrow), solenomere (Fig. 37.1b)
suddently much narrower at distal part of solenomere also much slimmer.

DISTRIBUTION: Taiwan (In this study).

Chamberlinius piceofasciatus (Gressitt, 1941) 深紋章氏馬陸 (Fig. 12.1)
(Figs. 12.1-12.7, 38.1a-38.2 )
Pratinus piceofasciatus Gressitt, 1941: 59; Wang, 1964: 69; Jeekel, 1968: 69, 79.
Chamberlinius piceofasciatus Hoffman, 1973: 381-383, figs 23-27; Wang and Mauriès, 1996:
87.
Chamberlinius shengmui Wang, 1957b: 103, 107-109, fig. 4, New Synonym.

MATERIALS EXAMINED. 3♂, 2♀ (NTNUL1.-5.), AliShan (阿里山), AliShan
(阿里山鄉), Chia-I County (嘉義縣), Taiwan (R. O. C.), alt. 2260 m, 3 July 1989, Dr.
S. H. Chen. 1♂, 1♀(NTNUL59.~60.), ALiShan (阿里山), AliShan (阿里山鄉),
Chia-I County (嘉義縣), Taiwan (R. O. C.), alt. 2250 m, 3 July 1989, Dr. S. H. Chen.
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1♀ (NTNUL-DI 42.), HeHuanShan (合歡山), RenAi (仁愛), Nantou County (南投
縣), Taiwan (R. O. C.), alt. 3100 m, 30 August 1988, Dr. S. H. Chen. 1♂ (NTNULDI 43.), SiangYang (向陽), Haituan (海端鄉), Taitung Hsien, Taiwan (R. O. C.), on
the wall of public toilet, alt. about 2271 m, 3 September 2002, J. H. Chen. 1♂, 2♀, 3
juniors (NSYSUB-DI 44.-49.), HuaGer (華岡) water source, RenAi (仁愛), Nantou
County (南投縣), Taiwan (R. O. C.), alt. 2603 m, 22 August 2002, C. C. Chen, J. N.
Huang.

DIAGNOSIS. Clostest to C. hualienensis Wang, 1956, but differs in coloration, and a
few other somatic characters (See Description), and tibiotarsus.

DESCRIPTION. Length 32 (♂, n= 3) and 31-32 mm (♀, n= 3); width of metazonite
10 ca. 4.5 (♂) and 5 mm (♀).
Coloration lighter. Light yellow brown; head light brown with a brown
fan-shaped pattern placed on frons in ♂, less obviously in ♀ as compared to ♂;
antennae light yellow brown, antennomere 6-7 dark brown, antennomere 7
particularly dark, tip of antennae whitish; collum light brown with a light yellow
brown small subtriangular pattern placed at posterior median part; contrastingly
slightly darker brown on anterior half of metaterga 2-4 and presulcus halves of
metaterga 5-19 (darker brown somewhat passed sulcus at both ends of sulcus),
anterior 1/3 part of epiproct brown; brown pleuron; legs very faintly brownish
especially distally only in ♂ (Fig. 12.1).
All other somitic (Figs. 12.1-12.7) and gonopod characters like in C.
hualienensis Wang, 1956, but width ratios of head and somites: head< collum <
somite 3 < somite 2 < somite 4 < somite 5, next metazona alway slightly wider than
before one on somites 5-16; length of metazonae in ♂ obviously longer than that of
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metazonae in ♀. Head with transverse 1+1 setae on sides of epicranial groove.
Antennae slightly stoutter, reaching posterior edge of somite 4 in ♂ (Fig. 12.2), but
reaching suture of somite 3 in ♀ dorsally. Paraterga only slightly concaved at anterior
edge (Fig. 12.4), anterior corners of paraterga 5 slightly directed forward (Fig. 12.2),
almost right-angle but not pointed caudal corners on somites 6-16 (Fig. 12.3), lateral
edges arched in ♀, thickened flaps edge after sulcus in lateral view much evidently on
pore-bearing paraterga. Tergal setae fully abraded, pattern traceable owing to insertion
points: 4+4 at anterior edge and 3+3 in rear on collum, 3+3 in anterior edge on
metazonae 2-6 and metazona 19, 2+2 in anterior edge on metazonae 7-18. Transverse
metatergal sulcus well-developed (Fig. 12.3), deeper on median somites than on
anterior and posterior somites, well-developed on somites 5-18 in ♂, but
well-developed on somites 5-17 and traceable on somite18 in ♀, wanting on somite
19 in both sexes. Pleurosternal carinae (Fig. 12.4) also well-developed, but missing on
somites 18-19. Epiproct (Figs. 12.5, and 12.6) longer in ♀ as compared to ♂; terminal
papillae poorly developed. Sternites obviously less setose in ♀ as compared to ♂.
Gonopods (Figs. 38.1a-38.2): prefemur small, elongate on mesad side at base in
ventral view; femorite very long, almost 2 times length of acropodite (Fig. 38.1a);
stretching out two tibiotarsal branches different in length, always placed behind
solenomere in ventral view (Figs. 38.1a, and 38.1b), solenomere much longer than
tibiotarsal branches, and elongating with simlar width (Fig. 38.1b).

DISTRIBUTION: Taiwan (Gressit, 1941, Hoffman, 1973). Map 5 is the distribution
of genus Chamberlinius Wang, 1956 in Tawian.

REMARKS. The drawing of gonopods of C. shengmui in Wang’s 1957b shows rather
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widened at midpart of solenomere, and two tibiotarsal branches stretching out from a
common stalk and placed longitudinally in order in mesal view. And Hoffman (1973:
382-382) cited Wang 1957b’s paper without checking the specimen and agreed with C.
shengmui is a different species in genus Chamberlinius, but in fact, both of them are
wrong, I checked the specimen named C. shengmui by Wang borrowed from NMNH
(National Museum of National History, Smithsonian Institution, Washington, D. C.,
USA) (Figs. 12.8, 39.1, and 39.2), and find the drawing of tibiotarsus and solenomere
in Wang, 1957b is completely wrong: midpart of solenomere is not so widened, and
narrow distal part of solenomere elongate. I also checked the holotype (♀) and
paratype (♂) of C. piceofasciatus (Gressitt, 1941) borrowed from CAS (type number
# 5617, California Academy of Science, San Francisco, USA) and compared with
shengmui materials, especially focus on gonopods and find they are exactly the same
one, so C. shengmui just a new synonym of C. piceofasciatus.

Key to species of Chamberlinius (base on adult males):
1. A rather evidently dark brown subrectangular pattern transversely on each side
presulcus haves of axis line on metazoan, only one tibiotarsus, tibiotarsus
and solenomere similar in length……………………………….…..……...2
A light brown subrectangular pattern transversely on each side presulcus haves of
axis line on metazoan, tibiotarsus separated into two branches, solenomere
much longer than tibiotarsal branches………………...…………………..3

2. Longer and wider (length: 30-34 mm, width 4.5-5.0 mm); pleurosternal carinae
well-developed on somites 2-7, traceable on somites 8-13; epiproct rather
long; hypoproct subtrapeziform, caudal angle round; tip of tibiotarsus
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bifid in different length......….C. hualienensis Wang, 1956 花蓮章氏馬陸
Shorter and narrower (length: 25-26 mm, width 3.5-3.8 mm); pleurosternal
carinae well-developed on somites 2-8, traceable on somites 9; epiproct
short; hypoproct subtrapeziform, caudal margin convex at middle part; tip
of tibiotarsus without bifid but with one pointed end…………..................
…….…………………...........C. parhualienensis sp. n. 似花蓮章氏馬陸

3. Anterior corner of paratergum 5 directed slightly toward forward, paratergum
lying at about 1/2 body height on somite 10; pleurosternal carinae
evidently expressed on somite 8; two tibiotarsal branches wide and always
placed behind solenomere in ventral view, solenomere suddently much
narrower at distal part...................................................................................
.......................................C. piceofasciatus (Gressitt, 1941) 深紋章氏馬陸

Anterior corner of paratergum 5 not directed toward forward, paratergum lying at
about 2/3 body height on somite 10; pleurosternal carinae poorly developed
on somite 8; two tibiotarsal branches slim, longer tibiotarsal branch curved
distally directed ventrad across and below solenomere in ventral view,
solenomere become narrow gently..................................................................
............................................ C. parpiceofasciatus sp. n. 似深紋章氏馬陸
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Genus Changius gen. n. 張氏馬陸屬
ETYMOLOGY. Honours Dr. Chang HsuehWen, Kaohsiung, Taiwan, for his support
in my studies on millipede taxonomy.

DIAGNOSIS: Body. 20 segments, ozopores normal type; brown to dark brown with a
contrastingly slightly lighter brown axial stripe in median part of tergites, yellow light
brown on paraterga and areas between paraterga on protazona; dark brown antennae,
even darker on antennomere 6-7, with whitish tip; paraterga poorly developed, lying
low; metazona below ozopores with granules and longitudinal rugulose; axial line
appearent; transverse setae almost fully abraded except collum, pattern traceable;
stricture beaded; transverse metatergal sulcus not developed; a lamina between ♂
coxae 4; with tarsal brushes; epiproct short and directed caudoventrad in lateral view;
hypoproct subtriangle.
Gonopods. Prefemur very densely setose especially on lower mesal part;
femorite long with somewhat widened tip, curved dorsad at middle part in ventral
view, and distally on dorsal side carrying a solenomere; with demarcated postfemoral;
demarcation line between postfemorite and tibiotarsus existed, latter long, distally
pointed femorite, at base first directed laterad, and then mesad in ventral view, tip of
tibiotarsus bifid; solenomere long and flagelliform, completely attached to tibiotarsus,
basally on do rsal side of tibiotarsus, then on lateral side of tibiotarsus; seminal groove
originating on mesal side of prefemur, remaining mesal also on femorite, and distally
curved around to dorsal side, and then on lateral side on tibiotarsus, end of
solenomere exposed outside.

REMARKS. Changius gen. n. particularly closely related to Szechuanella Hoffman,
1961, but differs in much smaller (length 36 mm, width 4 mm in ♂ in type-species
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of Szechuanella Hoffman, 1961), legs short and a little stout, without a basal
processes of telopodite, tibiotarsus not forming a circle.

DISTRIBUTION: Taiwan (In this study).

Changius jhongshan sp. n. 中山張氏馬陸 (Fig. 13.1)
(Figs. 13.1-13.8, 40.1-40.4)
ETYMOLOGY. Named after my university: National Sun Yat-Sen University in
English, JhongShan University in Chinese pronunciation.

MATERIAL. Holotype. ♂ (NSYSUB-DI 82.), National Sun Yat-Sen University
(中山大學), Kaohsiung City (高雄市), Taiwan (R. O. C.), alt. 20-32 m, 23 June 1998,
Dr. H. W. Chang.
Paratype. 9♂, 29 ♀ (NSYSUB-DI 83-121.) same locality and date, together
with holotype.

DESCRIPTION. Length 18-20 mm (♂, n=5), and 20-22 mm (♀, n=5); width of
metazona of somite10 ca. 1.8 (♂) or 2 mm (♀).
Coloration dark brown in ♂, but contrastingly lighter brown in ♀; head dark
brown, light brown epistome, and a rather dark brown rhombus on head between
antennae in both sexes; a narrow (wider in ♀), contrastingly slightly lighter brown,
axial stripe in median part of tergites running from collum to anterior part of epiproct,
and very end of epiproct in ♂, but to end of epiproct in ♀; light yellow brown on
paraterga and areas between paraterga on protazona on somites 3-19, dark brown on
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pleuron of pro- and metazona below paraterga on somites 2-19; sternites and legs
yellow light brown (Fig. 13.1).
Body subcylindrical, last four somites gradually tapering toward telson, in width
ratios of head and somites: somites 2-4 < head = collum = somites 5-16 in ♂, but less
obviously in ♀, beginning from metazona 5 slightly more strongly elongate and
broadened.
Head with transverse 1+1 setae on sides of epicranial groove, clypeus and
interantennal area moderately setose. Antennae short and a little stout, reaching end of
somite 2 dorsally in ♂ (Fig. 13.2), but reaching anterior edge of metazona 2 in ♀.
Paraterga poorly developed (Figs. 13.1, 13.2, and 13.3), lying at about 1/2 body
height on somite 10 (contrastingly slightly highter in ♀); pore-bearing paraterga more
developed than poreless paraterga in lateral view; ozopores evident, lateral in position
(Fig. 13.3).
Body surface smooth throughout, granules and longitudinal rugulose on
metazona below ozopores, but never on prozona. Axial line appearent, running from
anterior edge of collum to somite 17, and only traceable on somites 18-19 in ♂,
poorly but mostly traceable from collum to somite 19 in ♀.
Transverse setae almost fully abraded, retained partly only on collum, pattern
traceable owing to insertion points, 4+4 at anterior edge (retained as 2+2 inner setae)
and 2+2 in rear on collum, 2+2 at presulcus row on metaterga 2-19, 2+2 at caudal row
on metaterga 2-5, but 3+3 at caudal row on metaterga 6-17, and 4+4 on metaterga
18-19.
Somites poorly constricted (Fig. 13.3). Stricture dividing pro- and metazona
shallow, narrow, densely and clearly beaded dorsally down to paratergal level. (Figs.
13.3, and 13.4)
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Transverse metatergal sulcus (Fig. 13.3) not developed on somites 4-18, shallow
(slightly deeper in ♀), and (rather) narrow, not beaded at bottom, not reaching base of
paratergal 10 in both sexes.
Pleurosternal carinae completely degenerated in both sexes (Figs. 13.2, and
13.4).
Epiproct short (Figs. 13.6, and 13.7), flattened dorsoventrally, straight and
strongly directed caudoventrad in lateral view, broad apically; terminal papillae
developed, (can seen from above, see Fig. 13.6). Hypoproct subtriangle, caudal
margin convex, with a pair of separated setigerous paramedian knobs at caudal
corners, sides almost straight (Fig. 13.8).
Sternites sparsely setose; very evident, sparsely setose, subtrapeziform
(thickened and widened at base), very faintly bifid lamina directed anteroventrally
between ♂ coxae 4 (Fig. 13.5).
Legs short and a little stout, posteriormost legpairs not elongate, moderately
setose, tarsal brushes gradually thinning out from legpair 1 to posterior legpair of
somite 17.
Gonopods (Figs. 40.1-40.4): coxa flat, subcylindrical, setose distoventrally (Figs.
40.1, and 40.3); femorite long, but slightly shorter than acropodite (counting apical
branches of tibiotarsus), slightly curved, somewhat widened distally (Fig. 40.1) and
on dorsal side carrying a solenomere (Fig. 40.4); a demarcated postfemoral part small;
tibiotarsus slightly longer than femorite, two tibiotarsal bifid broad membranous, and
at right angle to each other (Fig. 40.1).

DISTRIBUTION: Taiwan. Map 6 is the distribution of Changius jhongshan sp. n. in
Tawian.
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Genus Chondromorpha Silvestri, 1897 瘤馬陸屬
Chondromorpha Silvestri, 1897: 356.
*Polydesmopeltis, Ceylonfeltis Verhoeff, 1936: 111, 113.
*Chondromorpha: Attems, 1937: 107.
*Dasomus Chamberlin, 1941: 34.
*Xaymacia Loomis, 1948: 187.
Chondromorpha: *Loomis, 1948: 165; Jeekel, 1963: 24; 1968: 82; Hoffman, 1980: 169.
(* See Jeekel, 1963: 24)

.
DIAGNOSIS. With plenty evident granules on collum, metaterga 2-19, and
metazona below ozopores (Loomis, 1948), some granules with setae, a seta on a
granule, forming several transverse series of setae; with a stout dentiform projection
on anterior paraterga (Chamberlin, 1941), paraterga well-developed, depressed lateral
side from anterior corner to caudal corner with setae
Gonopods, a demarcated (on mesal view) postfemoral part as strong as femorite,
almost femoral length, on mesal side distally carrying a solenomere (In this study); a
long membranous branch on mesal side on tibiotarsal base and directed mesad, and
tips contiguous at middle, tibiotarsus in a sigmoid curve and almost contiguous at tips
of two tibiotarsus (Chamberlin, 1941); demarcation line between postfemur and
tibiotarsus existed, latter long, longer than femoral length, tip of tibiotarsus directed
mesad; seminal groove almost entirely mesal, but directed laterad at tibiotarsal tip,
solenomere most placed on mesal side, but directed laterad at tibiotarsal tip, slim and
long, slightly thicher base, basaly separated from tibiotarsus and apical solenomere
attached into tibiotarsus, end of solenomere exposed.

DISTRIBUTION: India, Sri Lanka (Jeekel, 1968, Hoffman, 1980), and Taiwan (In
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this study).

Chondromorpha xanthotricha (Attems, 1898) 金毛瘤馬陸 (Fig. 14.1)
(Figs. 14.1-14.9, 41.1-41.4b)
Prionopeltis xanthotricha Attems, 1898: 359, fig. 115.
*Orthomorpha granosa Attems, 1913: 683, pl. 9, figs. 1-3.
*Prionopeltis clarus Chamberlin, 1920: 131.
*Anoplodesmus xanthotricha: Carl, 1926: 371.
*Chondromorpha granosa: Brolemann, 1931: 295.
*Polydesmopeltis (Ceylonpeltis) xanthotricha irsutus Verhoeff, 1936: 114, pl. 7, figs. 14-15.
*Chondromorpha xanthotricha, Chondromorpha xanthotricha hirsutus, Chondromorpha
granosa: Attems, 1937: 111-112, figs: 146-148.
*Dasomus bicolor Chamberlin, 1941: 34, fig. 4.
*Xaymacia granulata Loomis, 1948: 187, figs. 3-6.
Chondromorpha xanthotricha: *Wang, 1953: 3; Jeekel, 1963: 24-27.
Chondromorpha xanthotricha: Jeekel, 1968: 80, 82; Shelley and Lehtinen, 1998: 88, figs.
10-12.
(* See Jeekel, 1963: 24-25)

MATERIALS EXAMINED. 1♂junior (NMNS), TungHai University (東海大學),
Taichung City (台中市), Taiwan, (R. O. C.), in decayed branches and leaves, alt. <
100 m, 22 November 2000, H. L. Cyu. 8♂, 9♀ (NSYSUB-DI 122-139.), MeiNong
(美濃鎮), Kaohsiung County (高雄縣), Taiwan (R. O. C.), under papers but above
soil, or in decayed leaves or in soil in coco garden, alt. < 50 m, 2 March 2002, C. C.
Chen, B. Y. Huang. 1♂ (NSYSUB-DI 140.), SiunJhong (新鐘村), WanDan (萬丹鄉),
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PingDong (屏東縣), Taiwan (R. O. C.), alt. < 6 m, 5 March 2002, S. H. Lin. 5♂, 7♀
(NSYSUB-DI 141-145.), ShePi (社皮), WanDan (萬丹鄉), PingDong (屏東), Taiwan
(R. O. C.), in soil beside shrimp pool, alt. < 16 m, 16 March 2002, C. C. Chen, S. H.
Lin. 1♂ (NSYSUB-DI 146.), ShangHe (尚和), CiShan (旗山鎮), Kaohsiung County
(高雄縣), Taiwan (R. O. C.), in soil in banana garden, alt. about 33 m, 13 April 2002,
B. Y. Huang. 1♀ (NSYSUB-DI 147.), RenWu (仁武鄉), Kaohsiung County (高雄
縣), Taiwan (R. O. C.), in soil in areca garden, alt. about 80 m, 13 April 2002. B. Y.
Huang. 1♀ (NSYSUB-DI 148.), CiiWei (旗尾), CiShan (旗山鎮), Kaohsiung
County (高雄縣), Taiwan (R. O. C.), culvert of irrigation ditch, alt. < 50 m, 30 April
2002, J. H. Chen. 2♂ (NCKUB), FengShan reservoir (鳳山水庫), SiiaoGang region
(小港區), Kaohsiung City (高雄市), Taiwan (R. O. C.), alt. 23 m, 2 May 2002, M. H.
Chuang. 1♂ (NSYSUB-DI 149.), the recruit training center of the navy, ZuoYing (左
營區), Kaohsiung City (高雄市), Taiwan (R. O. C.), alt. < 16 m, 10 October 2002, J.
N. Huang.

DIAGNOSIS. Closest to C. kelaarti (Humbert, 1865), but differs in much smaller
size, coarser sculpture of metaterga (in Jeekel, 1963), and stronger in femorate in C.
xanthotricha, also different in tip of tibiotarsus (In this study).

DESCRIPTION. Length 13 < specimen < 15 mm (specimen body curved) (♂, n =
10) and 15-17 mm (♀, n = 10); width of metazonite 10 ca. 1.6-1.8 (♂) and 2-2.3 mm
(♀).
Coloration light brown to dark brown; antennae dark brown, with antennomeres
6-7 slightly darker, tip of antennae whitish; contrastingly slightly lighter brown on
prozona as compared to metazona from tergites down to pleuron; paraterga light
yellow; sternites light yellow; legs light yellow basally to brownish distally (Fig.
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14.1).
Body subcylindrical, gently and gradually tapering toward telson; width ratios of
head and somites: head < collum < somite 4 < somite 2 = somite 3 < somites 5-17 in
♂, but head < collum = somite 4 < somite 2 < somite 3 < somites 5-16 in ♀,
beginning from metazona 5 evidently elongate but slightly widened.
Head with some setae on sides of epicranial groove, and forming a transverse
series of setae on vertex closed to collum, clypeus and interantennal area densely
setose. Antennae long and slim, reaching anterior edge of somite 4 in ♂ (Fig. 14.2),
but reaching posterior edge of somite 3 in ♀ dorsally.
Paraterga well-developed (Figs. 14.1-14.4b) on somites 2-19, but evidently
smaller on somte 19, beginning like conspicuous (Fig. 14.3) and caudally rather
pointed and beyond rear contour (Figs. 14.3-14.4b) on somite 2-19, specially on
somites 17-18 (somewhat strong on somites 2-4 in ♂ as compared to ♀), moderately
broad subtriangular lateral flaps, concave lateral side (Figs. 14.3, and 14.4b) from
anterior corner to caudal corner with setae (see description followed), lying high, at
about 2/3 body height on somite 10 (Fig. 14.4a) (somewhat higher in ♂ as compared
to ♀), caudal corners on ♂ somites 7-16 elevated somewhat above dorsum, but
invariably below dorsum in ♀, pore-bearing paraterga without broader but thicker
dorsoventrally lateral flaps as compared to poreless paraterga; ozopores evident,
dorsol in ♂ (Fig. 14.4b), but dorsolateral in ♀ in postion.
Body surface having plenty tubercles (with setae, see description followed) on
cullum, tergites, and pleuron of metazona, never on prozona. Axial line not apparent,
traceable on collum and on anterior proterga in ♂, but traceable on collum and on
anterior proterga and metaterga in ♀.
Tergal setae retained most fully, a seta on each paraterga of collum, two setae on
paraterga 2, three setae on paraterga 3-19, 3 transverse series of setae separately lining
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at anterior edge, middle part, and posterior edge on collum and metaterga 2-17
(middle part on metaterga 2-17 means places behind but contiguous to sulcus), but 2
transverse series of setae at middle part on metaterga 18-19.
Somite poorly constricted. Suture dividing pro- and metazoan moderately deep,
wide, and smooth (Figs. 14.3, and 14.4b).
Transverse metatergal sulcus (Fig. 14.3) well-developed, traceable on somites 3,
4 and 19, and well-developed on somites 5-18 in ♂, but traceable on somites 3 and 19,
and well-developed on somites 4-18 in ♀, narrow, moderately deep, not beaded at
bottom, not reaching bases of paratergum 10.
Pleurosternal carinae (Fig. 14.2) rather poorly developed, only slightly expressed
on somites 2-3.
Epiproct (Figs. 14.7, and 14.8) moderately long, slightly longer in ♂ as
compared to ♀, flattened dorsoventrally, straight and directed slightly caudoventrad in
♂ (Fig. 14.8), but not in ♀ in lateral view, broad apically; terminal papillae present
and slightly elongate (can seen in dorsal view, see Fig.14.7). Hypoproct subtriangle,
caudal angle pointed, with a pair of setigerous paramedian knobs, sides almost
straight. (Fig. 14.9)
Sternites densely setose; a small but evident, setose, subtrapeziform, bifid lamina
directed anteroventrally between ♂ coxae 4 (Fig. 14.5); ♂ somite 7 with a pair of
prominet, ventrolateral sternal cones at bases of gonopods (Fig. 14.6).
Legs moderately long and slim, posteriormost legpairs not particularly elongate;
moderately setose, without tarsal brushes.
Gonopods (Figs. 41.1-41.4): coax long, subcylindrical, setose distoventrally
(Figs. 41.1, and 41.3); prefemur rather strong and long, longer than femoral length
(Figs. 41.2a, and 41.3), elongate on mesad side at base in ventral view, densely setose
especially at elongate part; femorite very strong, short, << acropodite (Fig. 41.2a);
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tibiotarsus with membranous trifid (Fig. 41.4b) at right angle to each other, a slim
short branch (Fig. 41.4b) with pointed end stretching out from bottom of common
stalk of tibiotarsal membranous trifid.

DISTRIBUTION. C. xanthotricha (Attems,1898) spreads in tropic parts of the world
(Jeekel, 1968: 82, Hoffman, 1980: 169). Mauritius(模里西斯, a country in Ethiopian
region, 衣索比亞), Sri Lanka (斯里蘭卡, Oriental region), Luzon(呂宋島)
(Philippine Islands), New Caledonia (Australian region), Jamaica (牙買加)
(Neotropical region), Paramaribo (巴拉馬利波) 蘇利南之首都 (Surinam 蘇利南,
in south America), Fiji Island (斐濟, a country in south of Pacific Ocean), Samoa
Island (薩摩亞, an island in southwest of Pacific Ocean) (Jeekel, 1963: 25), Guam (關
島), North Marianna Islands (Pacific Ocean) (Shelley, 1998: 91), Taiwan (In this
study).
Map 7 is the distribution of C. xanthotricha (Attems,1898) in Tawian.

REMARKS. C. xanthotricha (Attems, 1898) is a new record in Taiwan in this study.

Genus Helicorthomorpha Attems, 1914 繞馬陸屬
Helicorthomorpha Attems, 1914: 190-191, 197.
* Helicorhabdosoma Brolemann, 1916: 596.
*Chinosoma Chamberlin, 1923: 66.
*Kochliopus Verhoeff, 1933: 20.
Helicorthomorpha: Attems, 1937: 143-144; Takakuwa, 1954: 29; Jeekel, 1968: 70; Hoffman,
1980: 170; Yin (ed), 1998: 580-581; Shinohara and Tanabe, 1999: 664, 669, 680.
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(* See Jeekel, 1980: 662)

Type-species: Helicorthomorpha holstii (Pocock, 1895)

DIAGNOSIS. Body. 20 segments, ozopores normal type (Takakuwa, 1954); dark
brown with a white axial stripe in median part of tergites from collum to somite 19
(this is a special trail) (Shinohara and Tanabe, 1999); paraterga poorly developed;
axial line almost lacking; tergal setae almost abraded; stricture beaded; transverse
metatergal sulcus poorly- developed (Yin (ed), 1998); pleurosternal carinae poorly
developed (In this study); with or without lamina between ♂ coxae 4 (Yin (ed), 1998);
with tarsal brushes (In this study).
Gonopods. Femorite rather short and strong, gradually tapering basad, on mesal
side of base carrying a solenomere (Takakuwa, 1954, Yin (ed), 1998); without a
demarcated postfemoral part; demarcation line between femorite and tibiotarsus
existed, latter rather long, ＞＞ femorite (Yin (ed), 1998), a membranous derivative
on dorsal side at base of tibiotarsus, opening of membranous derivative and tibiotarsal
base on mesal side (In this study); seminal groove almost mesal, except tip of
solenomere (Takakuwa, 1954, Yin (ed), 1998), base of solenomere separated from
tibiotarsus, and then got into tibiotarsus from opening (In this study) and twisted with
tibiotarsus in helix (Takakuwa, 1954, Yin (ed), 1998), first turn around on dorsal side,
and then on lateral side, and then on ventral side, and then directed dorsad at tip on
tibiotarsus (In this study), end of solenomere not exposed (Takakuwa, 1954, Yin (ed),
1998).

DISTRIBUTION: China, Indochina (印度支那, between China and India), Riu Kiu
Island (琉球, Japan), Taiwan, Philippines, New Guinea (新幾內亞, north of
Australia), Celebes (西里伯島, Indonesia) (Hoffman, 1980: 170).
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Helicorthomorpha holstii (Pocock, 1895) 霍氏繞馬陸 (Fig. 15.1)
(Figs. 15.1-15.8, 42.1-42.4)
Strongylosoma holstii Pocock, 1895: 355, plate11, fig. 3; Attems, 1898: 303.
Orthomorpha (Helicorthomorpha) holstii Attems, 1914: 197.
*Helicorhabdosoma holstii Brölemann, 1915: 596.
**Chinosoma hodites Chamberlin, 1923: 166.
*Kochliopus trivittatus Verhoeff, 1934: 20, t. 3, figs. 12-14.
**Kochliopus trilobatus Verhoeff, 1936: 310.
Helicorthomorpha holstii: Attems, 1937: 144; Takakuwa, 1954: 29-30; Wang, 1955a: 14,
1958a: 342.
Rhysolus holstii: Wang, 1963: 91.
Helicorthomorpha holstii: Wang, 1964: 69; Jeekel, 1980: 663; Golovatch, 1981: 164; Wang
and Mauriès, 1996: 86; Shelley and Lehtinen, 1998: 91-92.
(* See Attems, 1937: 144, and ** See Jeekel, 1980: 663)

MATERIALS EXAMINED. 1♂, 1♀ (NTNUL-My 13.-14.), LiouGuei (六龜鄉),
Kaohsiung County (高雄縣), Taiwan (R. O. C.), alt. about 300m, 6 July 1986, Dr. S.
H. Chen. 1♂ ( NTNUL-My 72.), ShanPing (扇平), MaoLin (茂林鄉), Kaohsiung
County (高雄縣), Taiwan (R. O. C.), alt. about 700 m, 7~9 July 1986, Dr. S. H. Chen.
1♀ (NTNUL-My. 11.), HongYe hot spring (紅葉溫泉), WanRong (萬榮鄉), Hualien
(花蓮縣), Taiwan (R. O. C.), alt. 240 m, 3 July 1988, S. H Chen. 1♂ (NMNS),
parking lot, FengHuangGu (鳳凰谷), LuGu (鹿谷), Nantou County (南投), Taiwan (R.
O. C.), alt. 1689 m, 12 May 1996, Dr. W. H. Chou. 19♂, 9♀, 8 juniors (NCHUL),
ShuangSii bridge (雙溪橋), ShuangSii (雙溪鄉), Taipei County (台北縣), Taiwan (R.
O. C.), alt. < 50 m, 7 September 1997, Dr. S. H. Wu. 3♂ (NSYSUB-DI 150-152.),
WangJiia (望嘉), LaiYi (來義鄉), Pingtung County (屏東縣), Taiwan (R. O. C.), alt.
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< 100 m, 19 August 1999, Dr. H. W. Chang. 1♂, 1♀ (NSYSUB-DI 153-154.),
NanRenShan (南仁山) Nature Reserve, ManJhou (滿州鄉), Pingtung County (屏東
縣), Taiwan (R. O. C.), alt. < 420 m, 1 January 2000, J. L. Chao. 1 ♀ (NMNS), 4-5
kilometers, no.64 HuaLian county road (花64鄉道), HuaLian (花蓮縣), Taiwan (R. O.
C.), in the nest on JiiouCiyong tree (九芎木), alt. 1200 m, 21 July 2000, Dr. M. L.
Chan. 1♂, 2♀ (NSYSUB-DI 155-157.), NanRenShan (南仁山) Nature Reserve,
ManJhou (滿州鄉), Pingtung County (屏東縣), Taiwan (R. O. C.), on the trees, alt. <
420 m, 16 March 2002, C. C. Chen, J. N. Huang. 9♂, 1♀, 5 juniors (NSYSUB-DI
158-172.), 23 March 2002, same locality and collectors as former. 1♂ (NSYSUB-DI
173.), the lower reaches of LanRen River (欖仁溪), KenTin (墾丁), Pingtung County
(屏東縣), Taiwan (R. O. C.), alt. < 55 m, 23 March 2002, J. N. Huang, C. R. Hong. 1
♀ (NSYSUB-DI 174.), JhihShanYan (芝山巖), ShLin region (士林區), Taipei City
(台北市), Taiwan (R. O. C.), on the trees, alt. < 50 m, 15 August 2002, J. N. Huang. 2
♀, 1junior (NSYSUB-DI 175-176.), LiouCiiou (琉球鄉), Pingtung County (屏東縣),
Taiwan (R. O. C.), alt. < 87 m, date unknown, Dr. H. W. Chang. 1♀ (NSYSUB-DI
177.), BeiTou (北投), Taipei County (台北縣), Taiwan (R. O. C.), 17 August 2002, Dr.
H. W. Chang. 1♂ (NSYSUB-DI 178.), NanRenShan (南仁山) Nature Reserve,
ManJhou (滿州鄉), Pingtung County (屏東縣), Taiwan (R. O. C.), alt.< 420, 16
December 2002, C. Y. Huang. 1♂ (NSYSUB-DI 179.), near National Chengchi
University (國立政治大學), UnShan region (文山區), Taipei City (台北市), Taiwan
(R. O. C.), in a discarded umbrella on the roof of five floors, alt. < 50 m, 31 January
2003, H. T. Chan. 1♂, 1 junior (NSYSUB-DI 180-181.), 18 kilometers, no.64
HuaLian county road (花64鄉道), RueiSuei (瑞穗鄉), HuaLian (花蓮縣), on water
being oozing out of the wall of mountain, alt. about 80 m, 26 February2003, S. S. Dai.
3♂, 2♀(NSYSUB-DI 182-186.), ShuangSi forest amusement park (雙流森林遊樂
區), ShihZih (獅子鄉), Pingtung County (屏東縣), alt. about 213 m, 15 April 2003, H.
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N. Huang.

DESCRIPTION. Length 18-21 (specimen body curved) (♂, n = 10 ) and 18 < ♀ <
24 mm (specimen body curved) (♀, n = 10); width of metazonite 10 ca. 1.7-1.8 (♂)
and 2.1-2.5 mm (♀).
Coloration dark brown; antennomeres 6-7 particularly dark, tip of antennae
whitish; a wide, white, axial stripe in median part of tergites taking about 1/2 latters'
width and running from collum to somite19; contrastingly lighter brown on pleuron of
proterga as compared to that of metaterga; paraterga white; sternites pallid to rather
light brownish; legs pallid. In living materials, axial stripe in median part of tergites,
paraterga, and legs especialy basally fluorescent orange (Fig. 15.1).
Body subcylindrical, gently and gradually tapering toward telson; width ratios of
head and somites: collum = somite 2 = somite 3 = somite 4 < somite 2 < somite 6 <
head = somite 5 < somites 7-16 (slightly wider on somites with ozopores) in ♂, but
collum < somite 3 < somite 2 = somite 4 < head < somite 5 = somite 15 < somite 6 <
somite 7 < somites 8-15 in ♀, beginning from metazona 5 evidently elongated, but
slightly widened.
Head with transverse 1+1 setae on sides of epicranial groove, clypeus and
interantennal area moderately setose. Antennae long and slim, reaching anterior edge
of metazona 5 in ♂ (Fig. 15.2), but reaching anterior edge of metazona 3 in ♀
dorsally.
Paraterga (Figs. 15.1-15.3) poorly developed, within rear tergal contour, lying at
about slightly higher than 1/ 2 body height on somite 10 (Fig. 15.4a) (slightly higher
in ♀ as compared to ♂), pore-bearing paraterga with broader and thicker
dorsoventrally lateral flaps as compared to poreless paraterga; ozopores evident,
dorsolateral (Fig. 15.3).
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Body surface smooth throughout, without granules nor longitudinally rugulose
on metazona below ozopores in ♂, but with clearly rugulose on metazona below
ozopores in ♀. Axial line almost lacking (Fig. 15.3).
Tergal setae most abraded, pattern traceable owing to insertion points, 4+4 at
anterior edge of collum, poorly traceable in metaterga.
Somite slightly constricted. Stricture dividing pro- and metazoan moderately
deep (shallower in ♀ as compared to ♂), moderately wide, clearly and densely beaded
at bottom dorsally down to paratergal level (Fig. 15.3).
Transverse metatergal sulcus (Fig. 15.3) expressed on somites 5-17, poorly
traceable on somite 18, narrow, moderately deep, not beaded at bottom, not reaching
bases of paratergum 10.
Pleurosternal carinae (Figs. 15.2, and 15.4b) poorly developed, only expressed
on somites 2-4 in ♂. Epiproct moderately long (Figs. 15.6, and 15.7), flattened
dorsoventrally, straight but directed caudoventrad in lateral view (Fig. 15.7) (stronger
in ♀ as compared to ♂), not broad apically, terminal papillae poorly developed (not
seen in dorsal view, see Fig. 15.6). Hypoproct subtriangle, caudal angle rounded, with
a pair of setigerous paramedian knobs, sides almost straight (Fig. 15.8).
Sternites sparsely setose (slightly less sparsely in ♀ as compared to ♂); a small
but evident, setose, subtrapezium, slightly emarginate lamina directed anteroventrally
between ♂ coxae 4 (Fig. 15.5).
Legs long and slim, posteriormost legpairs not particularly elongate; sparsely
setose (slightly less sparsely in ♀ as compared to ♂); tarsal brushes gradually thinning
out from legpair 1 to posterior legpair of somite 9 in ♂.
Gonopods (Figs. 42.1-42.4): coax long, subcylindrical, setose distoventrally (Figs.
42.1, and 42.3); prefemur short, ≒femur length, densely setose (Figs. 42.2, and 42.3);
tibiotarsus big and rather long, almost 2.5 times as long as femoral length,
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mambranous bifid (Fig. 42.3).

DISTRIBUTION. *Ryu Kyu Islands (Japan) (Pocock, 1895, Verhoeff, 1934 ,
Attems, 1937, Takakuwa, 1954), China (Chamberlin, 1923), Hanoi (河內, Vietnam)
(Brölemann, 1915, Takakuwa, 1954), Fujian, Kuangtung (China) (former: Takakuwa,
1954, latter: Golovatch, 1981), Taiwan (Wang, 1953, 1955a, 1958a, 1964), **Pacific
Islands (Shelley and Lehtinen, 1998).
Map 8 is the distribution of H. holstii (Pocock, 1895) in Tawian,

REMARKS. The color pattern of living H. holstii (Pocock, 1895) is so arresting, it’s
very easy for identification in field. The materials are easy collected on the trees.

NOTE. * Ryu Kyu Islands = Riu Kiu Island in Hoffman, 1980 = Great Loo-Choo in
Pocock, 1895. “Great Loo-Choo in Chinese sea” in Pocock, 1895, and “China: Great
Loo-Choo” in Attems, 1937. Maybe Attems thought Ryu Kyu Islands belonging to
China, but now belonging to Japan.
** There are not exact distributions being recorded in this paper.

Genus Inversispina Zhang, 1997 旋馬陸屬
Inversispina Zhang, 1997: 517.

DIAGNOSIS. Body. Head with transverse 2+2 ~3+3 setae on sides of epicranial
groove; width of collum < width of head; stricture beaded; paraterga poorlydeveloped; axial line very apparent; with tergal setae; transverse metatergal sulcus
well-developed; pleurosternal carinae poorly developed; epiproct short and without
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cauda, hypoproct subtrapezium; a very big and long lamina directed anteroventrally
between ♂ coxae 4; with tarsal brushes. (Combine from type-species: I. tortiapicalis
Zhang, 1997, and I. taiwanspiralis sp. n. in this study).
Gonopods. Femorite rather long, distally carrying a solenomere, two slim
branches different in length with pointed ends: one branch on lateral side at tip of
femorite, shorter, attached to tibiotarsus and directed upward, other branch and a
solenomere on mesal side at subapical part of femorite, placed behind solenomere and
directed downward (toward prefemur) in ventral view (Zhang, 1997); without a
demarcated postfemoral part; demarcation line between postfemur and tibiotarsus
existed; seminal groove originating on mesal side of prefemur, remaining mesal also
on femorite and on basal part of solenomere, solenomere long and slim, end of
solenomere not exposed (In this study).

DISTRIBUTION. China (Zhang, 1997), Taiwan (In this study)

Inversispina taiwanspiralis sp. n. 台灣螺旋旋馬陸 (Fig. 16.1)
(Figs. 16.1-16.8, 43.1a-43.4)
ETYMOLOGY. Emphasizes the species is collected in Taiwan and rather spiral
shape of tibiotarsus of gonopods.

MATERIAL. Holotype: ♂ (NSYSUB-DI 187.), WuLai (烏來), WuLai (烏來鄉),
Taipei County (台北縣), Taiwan (R. O. C.), alt. about 1000 m, March 2002, C. C.
Chen, C. E. Iang.

DIAGNOSIS. Closest to I. tortiapicalis Zhang, 1997, but differs in coloration, lighter
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brown on head; paraterga caudal corner slightly beyond rear tergal contour not only
on somite 19; without 2+2 tergal seteae lining transversly in middle of collum, tergal
seteae on somites 2-19; basal part of solenomere is rather straight, distal part of
solenomere rather entwining tibiotarsus.

DESCRIPTION. Length 10 mm < ♂ < 15 mm (specimen twisted); width of
metazonite 10 ca. 1.4 mm.
Coloration brown; head light brown; antennae transparent brown, antennomeres
6-7 particularly dark brown, tip of antennae whitish; collum lighter brown; proterga
and metaterga brown down to pleurosternal carinae on somies 2-18; lighter brown on
somite 19 to end of epiproct; paraterga brown; sternites yellow brown; legs pallid
basally to vey fainty brownish distally (Fig. 16.1).
Body subcylindrical, last three somites gently and gradually tapering toward
telson; width ratios of head and somites: collum < head ≦ somite 2 < somite 3 <
somite 4 < somites 5-17, beginning on metazona 5 slightly elongate and widened.
Head with transverse 2+2 setae on sides of epicranial groove, clypeus and
interantennal area moderately setose. Antennae long and slim, reaching posterior edge
of somite 3 dorsally (Fig. 16.2a).
Paraterga (Figs. 16.1, 16.2a, and 16.3a) poorly developed, beginning like
inconspicuous (Fig. 16.3a), caudally blunt and reaching rear tergal contour (Fig. 16.3a)
on somites 2-3, but pointed slightly beyond rear tergal contour on somites 4-19, rather
narrow ridge, with two small dentiform projections evenly distributed on lateral
calluses, contrastingly more evidently on poreless paraterga, lying at slightly higher
than 1/2 body height on somite 10, pore-bearing paraterga with thicker dorsoventrally
but not broader lateral flaps as compared to poreless paraterga; ozopores evident,
lateral to slightly dorsolateral in position (Fig. 16.3a).
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Body surface smooth throughout, with some granules on metazona below
ozopores, never on prozona. Axial line (Figs. 16.3a, and 16.3b) very apparent from
collum to presulcus halves of metaterga 19, on proterga and both pre- and postsulcus
halves of metaterga, even with a longitudinally concaved line at postsulcus halves on
some metaterga along axial line.
Tergal setae retained most on collum and somites 2-19, 4+4 at anterior edge of
collum, 2+2 insertion points at anterior edge on metaterga 2-19 (retained as 1+1 inner
setae), pattern untraceable at posterior edge, paraterga with a seta on each lateral
callus on somites 2-3.
Somite slightly constricted. Stricture dividing pro- and metazoan shallow, wide,
densely and roughly beaded at bottom dorsally down to pleuron, increasingly more
shallow and smooth ventrad (Figs. 16.3a-16.4b).
Transverse metatergal sulcus (Fig. 16.3b) well-developed on somites 5-18 (only
traceable on somites 2-4), narrow, shallow, not beaded at bottom, not reaching bases
of paraterga 10, slightly shallower on somite 18.
Pleurosternal carinae (Figs. 16.2b, and 16.4b) poorly developed, only traceable
on somites 2-4.
Epiproct short and without cauda (Figs. 16.6-16.7), flattened dorsoventrally;
terminal papillae not developed (not seen in dorsal view, see Fig. 16.6). Hypoproct
subtrapezium, caudal margin almost straight with a pair of separated setigerous
paramedian knobs, sides almost straight (Fig. 16.8).
Sternites sparsely setose; a very big, long, and very evident, setose,
subtriangular (contrastingly much thinner tip) lamina directed anteroventrally between
♂ coxae 4 (Fig. 16.5).
Legs long and slim, posteriormost legpairs not particularly elongated;
moderately setose, tarsal brushes gradually thinning out from legpair 1 to anterior
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legpair of somite 10.
Gonopods (Fig. 43.1a-43.4): coxa long, subcylindrical, setose distoventrally;
prefemur small, densely setose (Figs. 43.1a, and 43.3a); femorite very long, ≦
acropodite (end of tibiotarsus spiraled very much, difficult to make sure), distally
widened (Fig. 43.2); tibiotarsus wide and rather long, twisted with solenomere (Figs.
43.2-43.3b) beginning at about 1/4 lenght distant from base of tibiotarsus with
dentiform edge on dorsal side only here, but distally seperated from each other (Fig.
43.4); distally part of seminal groove directed as solenomere did, solenomere
entwining tibiotarsus two rings at distally part, first directed laterad, with a short
having pointed end branch on dorsal side at first ring, tip of solenomere seperated
from tibiotarsus on mesal side at second ring;

DISTRIBUTION: Taiwan (In this study). Map 9 is the distribution of I.
taiwanspiralis sp. n. in Tawian.

Genus Kronopolites Attems, 1914 攏馬陸屬
Kronopolites Attems, 1914: 219.
*Kansupus Verhoeff, 1934 : 17.
*Kronopolites: Attems, 1936: 226, 1937: 49.
*Parakansupus (= subgenus of Kansupus) Verhoeff, 1939b: 273.
Kronopolites: Takakuwa, 1954: 30-31; Hoffman, 1963: 579-580; Jeekel, 1970: 225; Hoffman,
1980: 169; Yin (ed), 1998: 580.

(* See Hoffman, 1963: 579).

DIAGNOSIS: Body. 20 segments, ozopores normal type; tergites strongly convex
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(Takakuwa, 1954); body surface smooth throughout with tergal setae (Hoffman, 1963);
stricture with roughly beaded; transverse metatergal sulcus well-developed (Yin (ed),
1998); pleurosternal carinae well-developed (Hoffman, 1963); with or without a
lamina between ♂ coxae 4 (Takakuwa, 1954).
Gonopods. Telopodite nearly straight; femorite long and strong; a demarcated
postfemoral part rather evident on lateral view, on mesal side carrying two branches
with pointed ends different in length, and on dorsal side carrying a solenomere; a
demarcated line between postfemur and tibiotarsus existed, latter slim and long,
strongly curved, partly enveloped or across solenomere (Hoffman, 1963); seminal
groove originating on dorsal side of prefemur, mainly mesal, solenomere long and
slim, end of solenomere exposed (In this study).

DISTRIBUTION: Four species. China, Taiwan, Vietnam (Hoffman, 1980: 169).

Kronopolites formosanus (Verhoeff, 1939b) 台灣攏馬陸 (Fig. 17.1)
(Figs. 17.1-17.8, 44.1a-44.4)
Kansupus (Parakansupus) formosanus Verhoeff, 1939b: 273-274, figs. 1-3.
*Kansupus formosanus Attems, 1940: 541
Kronopolites formosanus: Chamberlin, and Wang, 1953: 5; Wang, 1964: 69; Hoffman, 1963:
585.
**Kronopolites ralphi Wang, 1957b: 106-107, fig. 3.
(* See Attems, 1940: 541, ** See Hoffman, 1963: 585)

MATERIALS EXAMINED. 1♂, 2♀ (TFRI), FuShan plants garden (福山), ULai
(烏來), Taipei County (台北), Taiwan (R. O. C.), alt. 726 m, 20-27 February 2001, W.
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B. Huang. 2♂(TFRI), FuShan plants garden (福山), ULai (烏來), Taipei County (台
北), Taiwan (R. O. C.), alt. 726 m, 23-30 March 2001, W. B. Huang. 2♀ (TFRI),
FuShan plants garden (福山), ULai (烏來), Taipei County (台北), Taiwan (R. O. C.),
alt. 726 m, 23 April 2001, W. B. Huang. 1♂ (TFRI), FuShan plants garden (福山),
ULai (烏來), Taipei County (台北), Taiwan (R. O. C.), alt. 726 m, 18-25 May 2001,
W. B. Huang. 3♀(NSYSUB-DI 188-190.), no. 101 Jiia (甲) County road, near
YuYouRen tomb (于右任), YangMingShan National Park (陽明山國家公園), Taipei
City (台北市), Taiwan (R. O. C.), under decayed leaves, alt. about 750 m, 31 March
2002, S. Y. Wu.

DIAGNOSIS. Closest to K. a. biagrilectus Hoffman, 1963, but differs in postfemoral
branch A wider, base of branch B wider and then abruptly become slim, branch A
evidently longer than branch B, tibiotarsus with a tail-fin in shape end, but in a.
biagrilectus both branches A and B slim and branch A slightly longer than branch B
(In this study).

DESCRIPTION. Specimens either broken or rather rolled. Length 23 < ♂ < 27 ( n =
4) and 30 mm (♀, n= 4); width of metazonite 10 ca. 2.5-3 (♂) and 3.8-4 mm (♀).
Coloration rather light yellow brown, contrastingly darker in ♀ as compared to ♂.
Head dark brown; antennae brown; paraterga rather light yellow brown and pleuron;
posterior edge of prozona and anterior edge of metazona dark brown on tergites down
to paratergal level; sternites milky white; legs rather light yellow brown (pallid white
on base) (Fig. 17.1).
Body subcylindrical, posterior somites gently and gradually tapering toward
telson; width ratios of head and somites: head < collum < somite 3 < somite 2 <
somite 4 < somites 5-16, beginning from metazona 5 elongate and widened, more
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obviously in ♂ as compared to ♀.
Head with some setae on each side of epicranial groove, clypeus and
interantennal area denstly setose, transverse 4+4 setae on top of frons closed to collum.
Antennae long and slim, reaching stricture of somite 3 in ♂ (Fig. 17.3), but reaching
posterior edge of somite 2 in ♀ dorsally. conical
Paraterga (Figs. 17.1-17.3) moderately developed on somites 2-19, but much
smaller on somite 19, beginning like unconspicuous (Fig. 17.3), caudally pointed
within rear tergal contour on anterior somites but generally beyond rear tergal contour
toward telson (Fig. 17.3) specially on posterior somites (on somites 12-19 in ♂, but on
somites 15-19 in ♀), two small dentiform projections evenly distributed on lateral
calluses on somites 2-4, lying high, at about 2/3 body height on somite 10 but
invariably below dorsum, pore-bearing paraterga with evidently thicker dorsoventrally
lateral flaps as compared to poreless paraterga; ozopores evident, lateral (Fig. 17.3).
Body surface smooth throughout, small granules on metazona below ozopores,
never on prozona. Axial line (Fig. 17.3) very apparent, running from anterior edge of
collum to front half of epiproct, on prozona and both pre- and postsulcus halves of
metaterga.
Tergal setae 6+6 at anterior edge on collum, some setae lining transversely in
anterior and posterior edge on mataterga 2-16, even more setae on somites 17-19 (in
some individuals with almost fully abraded, retained only on collum and somite 19,
but in some individuals even only with a few setae on somite 19), paraterga with 1-2
setae on each lateral callus on somites 2-19 (in some individuals, setae on paraterga
fully abraded) in ♂, but almost fully abraded and retained partly only on somite 19 in
♀.
Somite poorly constricted. Stricture dividing pro- and metazoan rather shallow,
wide, densely and roughly beaded at bottom dorsally down to pleuron, increasingly
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shallow and smooth ventrad (Figs. 17.3-17.4b).
Transverse metatergal sulcus (Fig. 17.3) well-developed on somites 5-17, narrow,
shallow (evidently much narrower and shallower in ♀ as compared to ♂), not beaded
at bottom, reaching bases of paraterga 10, traceable on somites 4 and 18 in ♂ (in some
♂, well-developed on somites 5-16, wanting on somites 17-19).
Pleurosternal carinae (Figs. 17.2b, and 17.4b) expressed on somites 2-17
(strongly in ♂ as compared to ♀), traceable on somite18, and wanting on somite 19 in
♂, but wanting on somites 18-19 in ♀.
Epiproct long (Figs. 17.6-17.7) (slightly shorter in ♀ as compared to ♂),
flattened dorsoventrally, curved and directed caudoventrad in lateral view (Fig. 17.7)
(more curved in ♂as compared to ♀), broad apically; terminal papillae not developed
(hardly seen from above, see Fig.17.6). Hypoproct almost equilateral triangle, caudal
margin pointed, with a pair of separated paramedian setigerous knobs, sides almost
straight (Fig. 17.8).
Sternites moderately setose; a low but rather evident, setose, cubical, apically
slightly emarginate lamina directed anteroventrally between ♂ coxae 4 (Fig. 17.5).
Legs long and slim, posteriormost legpairs slightly elongate; moderately setose
(slightly less setose in ♀ as compared to ♂), ♂ tarsal brushes gradually thinning out
from legpair 1 to posterior legpair of somite 11.
Gonopods (Figs. 44.1a-44.4 ): coxa long, subcylindrical, setose distoventrally
(Figs. 44.1a, and 44.3a); prefemur big, about 2/3 femoral length (Fig. 44.3a), elongate
on mesad side at base in ventral view, densely setose; femorite longer than acropodite
(Fig. 44.3a); two postfemoral branches (Figs. 44.1a, 44.3a, and 44.3b): branch B
shorter and directed toward prefemur, branch A longer and directed ventrad, and tip
directed toward prefemur in ventral view; tibiotarsus ≦ femoral length, curved first
directed mesad and then distally directed latrad in ventral view, with a membranous
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end tail-fin in shape in mesal view (Figs. 44.1a, and 44.1b); seminal groove (Figs.
44.1a, and 44.1b) on mesal side of femorite, and slightly around on dorsal side of
postfemur and base of solenomere, and then on mesal side of remaining part of
solenomere, solenomere completely attached to tibiotarsus (Figs. 44.1a, 44.2, and 44.4,
solenomere and tibiotarsus were being separeted during the process of SEM), first on
dorsal side of tibiotarsus, and then on mesal side of tibiotarsus, tip of solenomere
directed laterad.

DISTRIBUTION: Taiwan (Verhoeff, 1939b; Chamberlin, and Wang, 1953; Wang,
1964; Hoffman, 1963). Map10 is the distribution of K. formosanus (Verhoeff, 1939b)
in Tawian.
REMARKS. Takakuwa said genus Kronopolites distributed in Japan, there are two
species (formosaus and kanoi) in his 1954’ book, but the materials were all collected
from Taiwan, so Kronopolites exactly doesn’t distribute in Japan.

Genus Nedyopus Attems, 1914 腹馬陸屬
Nedyopus Attems, 1914: 200 ; 1929: 267 ; 1937: 137; Takakuwa, 1954: 43-44; Yin (ed), 1998:
581; Shinohara and Tanabe, 1999: 664, 669, 680.

DIAGNOSIS. Body. 20 segments, ozopores normal type (Takakuwa, 1954); head
with transverse 1+1 setae on sides of epicranial groove, clypeus and interantennal area
moderately setose (In this study); paraterga poorly- to well-developed; body surface
smooth throughout (Takakuwa, 1954); axial line apparent or not (In this study); tergal
setae almost abraded or not, pattern traceable (In this study); stricture with beaded
(Yin (ed), 1998); with or without tergal setae; transverse metatergal sulcus
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well-developed; pleurosternal carinae poorly- developed or well-developed; with one
lamina between ♂ coxae 4; with tarsal brushes or not (In this study).
Gonopods: Femorite rather expanded on dorsal side from base to tip (Takakuwa,
1954, Yin (ed), 1998) and distally on lateral side carrying a solenomere; with a
demarcated postfemoral part long, almost femoral length, with a membrane on mesal
side from base to tip; demarcated line between postfemur and tibiotarsus missing,
latter shorter than or almost as long as femorite, distally strongly curved directed
mesad in ventral view, tip of tibiotarsus bifid strongly bifid very different in size and
shape, membranous, at right angle to each other or not, with or without a subtriangular
membrane placed basally on mesal side in dorsal view (In this study); solenomere
moderately long to long, slim, widened basally, distally attached to lateral side of
tibiotarsus, tip of solenomere directed mesad, seminal groove originating on mesal
side of prefemur, then curved around to lateral side of femorite and solenomere, end
of seminal groove exposed (Takakuwa, 1954, Yin (ed), 1998).

DISTRIBUTION: China, Japan, Korea (Hoffman, 1980, Yin (ed), 1998), Indochina
(Yin (ed), 1998), Taiwan (In this study).

REMARKS. The Chinese name of the word “Nedyopus” is 腹馬陸屬 (Yin(ed),
1998), but I think “腹馬陸屬” better than”腹馬陸屬”, cause we could easily think
about the shape of the gonopod resembling the shape of a stomach, exactly the
meaning of “Nedyopus”, so I substitute “腹馬陸屬” for “腹馬陸屬” as a Chinese
name.
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Nedyopus latus sp. n. 寬腹馬陸 (Fig. 19.1)
(Figs. 19.1-19.8, 45.1a-45.3b )
ETYMOLOGY. Emphasizing the paraterga being much wider than in other
congeners.

MATERIAL. Holotype. ♂ (NCHUL), SiiTou (溪頭), LuGu (鹿谷鄉), NouTou
County (南投縣),Taiwan (R. O. C.), bamboo forests, alt. about 1160-1398 m, 31
October 1997, S. H. Wu.
Paratype. 4♂, 12 ♀ (NCHUL), same locality and date, together with holotype.
2♂, 1 ♀ (NCHUL), HueiSun (惠蓀), RenAi (仁愛), Nantou County (南投), Taiwan
(R. O. C.), at decayed wood in natural forests, alt. 1664 m, 27 December 1997, Dr. S.
H. Wu. 2♂, 1 ♀ (NTNUL-My 46~48), JiiaBaoTai (佳保台), GuGuan (谷關), HePing
(和平鄉), Taichung County (台中縣), Taiwan (R. O. C.), 1000-1406 m, 25 January
1988, Dr. S. H. Chen. 1♀ (NSYSUB-DI 191.), TuDiGongLun walking path (土地公
崙步道), SiiTou (溪頭), LuGu (鹿谷鄉), NouTou County (南投縣), Taiwan (R. O.
C.), alt. about 1160-1398 m, 15 November 2002, J. D. Lee.

DIAGNOSIS. Differs from congeners by much wider and longer in size,
pleurosternal carinae rather well-developed at least on somites 2-7, membrane on
mesal side of postfemoral part much narrower.

DESCRIPTION. Length 26-29 (♂, n=5) and 29-31 mm (♀, n=12); width of
metazonite 10 ca. 3.5-4 (♂) and 4-4.8 mm (♀). Big one.
Coloration dark brown; head and collum dark brown; antennae dark brown,
distal part of antennomeres 2-5 contrastingly lighter brown, antennomeres 6-7
particularly dark, tip of antennae whitish; very light yellow brown from proterga to
85

pleuron, metaterga dark brown (contrastingly slightly darker brown on metazona
below ozopores); dark brown on front 2/3 part of epiproct; paraterga very light yellow
brown; sternites yellow; legs red brown (Fig. 19.1).
Body subcylindrical, last 4 somites gently and gradually tapering toward telson;
width ratios of head and somites: collum = somite 3 = somite 4 < somite 2 = head <
somites 5, 6 ≦ somites 7, 8 ≦ somites 9, 10 < somite 11 < somite 12 < somites 13,
14 < somite 15 < somite 16, (width ratios of head and somites more obvious in ♂ as
compared to ♀), beginning from metazona 5 obviously more elongate and widened.
Head with transverse 1+1 setae on sides of epicranial groove, clypeus and
interantennal area moderately setose. Antennae long and moderately stout, reaching
end of metaterga 3 in ♂ (Fig. 19.2a), or reaching anterior part of metaterga 2 in ♀
dorsally.
Paraterga (Figs. 19.1, 19.2a-19.3b) well-developed on somites 2-19, directed
toward anteriorly on somite 5; beginning like quite conspicuous, broadly caudal
corner but become pointed on last posterior somites, within rear tergal contour, broad
subtrapeziform lateral flaps (Figs. 19.3a-19.3b), but narrower on somite 19, lying at
about 1/2 body height on somite 10 (Fig. 19.4a) (slightly higter in ♀ as compared to
♂), pore-bearing paraterga with broader and thicker dorsoventrally lateral flaps as
compared to poreless paraterga; ozopores evident, lateral to dorsolateral in postion
(Fig. 19.3a) (especially on somites 16-19 in some individuals).
Body surface smooth throughout, dark brown spots placed on along with
transverse metatergal sulcus and on paraterga, roughly small granules and few
rugulose on metazona below ozopores, never on prozona. Axial line (Fig. 19.3a)
apparent, running from anterior edge of collum to front 2/3 part of epiproct in ♂, but
to end of epiproct in ♀, on prozona and both pre- and postsulcus halves of metaterga.
Tergal setae almost abraded, retained partly only on collum and somites 2-4,
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pattern traceable owing to insertion points, 4+4 at anterior edge of collum (retained as
2+2 inner setae), 2+2 at presulcus row on metaterga 2-19 (retained as 1+1 inner setae
on metaterga 2-4), 2+2 at caudal row on metaterga 2-14, but 3+3 on metaterga 15-19.
Somite slightly constricted. Stricture dividing pro- and metazoan moderately
deep, moderately wide (shallower, and narrower in ♀ as compared to ♂), densely and
clearly beaded dorsally down to paratergal level (Figs. 19.3a-19.4b).
Transverse metatergal sulcus (Figs. 19.3-19.4b) well-developed on somites 5-18,
moderately wide, moderately deep, beaded at bottom on somites 5-17, not reaching
bases of paraterga 10, shallower on somites 18 and traceable on somite 19.
Pleurosternal carinae (Figs. 19.2b, 19.4b) rather well-developed on somites 2-7,
traceable on somites 8-15 in ♂, but well-developed on somites 2-4, traceable on
somites 5-9 in ♀.
Epiproct long (Figs. 19.6, and 19.7), flattened dorsoventrally, directed
caudoventrad in lateral view, rather broad apically; terminal papillae developed in ♂,
less in ♀ (not seen in dorsal view, see Fig. 19.7). Hypoproct subtrapeziform, caudal
margin almost straight (more straight in ♀ as compared to ♂), with a pair of
setigerous paramedian knobs, sides slightly concave (Fig. 19.8).
Sternites moderately setose; a small but evident, setose, subcubical (tip thinner),
bifid lamina directed anteroventrally between ♂ coxae 4 (Fig. 19.5).
Legs very long (obviously longer in ♂ as compared to ♀) and slim,
posteriormost legpairs not particularly elongate; moderately setose (less setose in ♀
as compared to ♂), tarsal brushes gradually thinning out from legpair 1 to posterior
legpair of somite 8.
Gonopods (Figs. 45.1a-45.2b): coxa long, subcylindrical, setose distoventrally
(Fig. 45.1a); prefemur long, almost 2/3 femoral length, densely setose (Fig. 45.1a);
femorite not long, shorter than acropodite (counting apical branches of tibiotarsus, but
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not counting end of seminal groove) (Figs. 45.1a, and 45.2a); a demarcated
postfemoral part large (Figs. 45.1a, and 45.2a), almost as long as femorite, membrane
on mesal side widened at middle part with very smooth and curved edge, long enough
and apical edge just covered by lower part of tibiotarsual tip in ventral view;
tibiotarsus (Figs. 45.1a, 45.2a) short, shorter than femoral length, basally not widened
on lateral side (Fig. 45.2b) in ventral view and with a subtriangular membrane (Figs.
45.1b, 45.3a, and 45.3b) placed basally on mesal side in dorsal view, tibiotarsus bifid
(Figs. 45.1b, and 45.2b) forming an acute angle to each other, tip of larger branch not
forked and with longitudinal lines at indentation edge; solenomere distally covered by
curved tip of tibiotarsus, end of seminal groove exposed between a larger one of
tibiotarsual branches and tibiotarsal dorsal membrane (Fig. 45.3b).

DISTRIBUTION. Taiwan.

Nedyopus longitudinalis sp. n. 長腹馬陸 (Fig. 20.1)
(Figs. 20.1a-20.8, 46.1a-46.3)
ETYMOLOGY. Emphasizing the very large, subrectangular object on the gonopod
telopodite.

MATERIAL. Holotype. 1♂ (NSYSUB-DI 192.), SihLeng (四稜), FuSiing (復興鄉),
Taoyuan County (桃園縣), Taiwan (R. O. C.), alt. 1244 m, 19 April 2003, S. I. Wu.
Paratype. 2♂, 3♀ (NSYSUB-DI 193-197.), same locality and date, together
with holotype same locality and date, together with holotype. 2♂, 1♀ (NMNS),
lawn region behind the administration building, FengHuangGu (鳳凰谷), LuGu (鹿
谷), Nantou County (南投), Taiwan (R. O. C.), at bamboo forests in birds garden, alt.
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734 m 29 April 1996, Dr. W. H. Chou. 7♂, 2♀ (NMNS), lawn region behind the
administration building, FengHuangGu (鳳凰谷), LuGu (鹿谷), Nantou County (南
投縣), Taiwan (R. O. C.), alt. 734 m, 27 January 1996, Dr. W. H. Chou. 3♀ (NMNS),
lawn region behind the administration building, FengHuangGu (鳳凰谷), LuGu (鹿
谷), Nantou County (南投), Taiwan (R. O. C.), alt. 734 m, 29 April 1996, Dr. W. H.
Chou. 1♂(NMNS), lawn region behind the administration building, FengHuangGu
(鳳凰谷), LuGu (鹿谷), Nantou County (南投), Taiwan (R. O. C.), alt. 734 m, 29
May 1996, Dr. W. H. Chou. 6♂, 4♀ (NMNS), YinTan (隱潭), FengHuangGu (鳳凰
谷), LuGu (鹿谷), Nantou County (南投), Taiwan (R. O. C.), natural forests, alt. 734
m, February 1997, Dr. W. H. Chou. 8♂ (NCHUL), HueiSun (惠蓀), RenAi (仁愛),
Nantou County (南投縣), Taiwan (R. O. C.), alt. 1664 m, 7 April 1998, Dr. S. H. Wu.
1♀ (NCHUL), HueiSun (惠蓀), RenAi (仁愛), Nantou County (南投縣), Taiwan (R.
O. C.), at decayed wood in natural forests, alt. 1664 m, 27 December 1997, Dr. S. H.
Wu. 4♂, 1♀ (NSYSUB-DI 192-196.), JiiaBaoTai (佳保台), GuGuan (谷關),
HePing (和平鄉), Taichung County (台中縣), Taiwan (R. O. C.), alt. 1000-1406 m,
25 January 1988, Dr. S. H. Chen. 1♀ (NSYSUB-DI 197.), JiiaBaoTai (佳保台),
GuGuan (谷關), HePing (和平鄉), Taichung County (台中縣), Taiwan (R. O. C.), alt.
1000-1406 m, 25 January 1988, Dr. S.H.Chen.

DIAGNOSIS. Differs from congeners in with a rather thin and long linguiform
lamina between ♂ coxae 4, membrane on mesal side of postfemoral part elongated
and connected with tibiotarsus, and cann’t be distinquished between them.

DESCRIPTION. Length 19-24 (♂, n=3) and 24-26 mm (♀, n=3); width of
metazonite 10 ca. 1.5-1.8 (♂) and 2 mm (♀).
Coloration milky yellow brown (in alcohol for a long time) (Fig. 20.1c) to dark
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brown (fresh materials) (Figs. 20.1-20.1b); an dark brown almost equilateral pentagon
on head between antennae with a dark brown longitudinally subrectangular pattern
below it until near epistome; antennae milky yellow to dark brown, distal part of
antennomeres 6,7 particularly dark brown, tip of antennae whitish; two wide, dark
brown (almost black) stripes (slightly broken at middle) on collum from submedian
part of anterior edge obliqued seperatedly to median part of each side of posterior
edge demarcated by axial line; a big dark brown spot covering tergites on each side of
axial line of prozona and pre-and postsulcus of metazona from somites 2-4 in ♂, or
somites 2-4, 19 in ♀, but becoming elongate, narrower (as compared to stripes on
collum) stripes from submedian of anterior edge seperatedly obliqued to median part
of each side of posterior edge demarcated by axial line but broken at transverse
metatergal sulcus on metaterga 5-19 in ♂, but on metaterga 5-18 in ♀ (narrower
stripes in ♀ as compared to ♂); milky yellow to dark brown on paraterga and on
tergites down to pleuron; a narrow, transverse, brown to rather dark brown stripe on
metazona below paraterga; sternites and legs pallid.
Body subcylindrical form, posterior somites gradually tapering toward telson,
head slightly wider than collum, somites 2-4 narrowest, beginning from metazona 5
obviously more elongate and widened in both sexes, but less obviously in ♀ as
compared to ♂.
Head with transverse 1+1 setae on sides of epicranial groove, clypeus and
interantennal area moderately setose. Antennae moderately long and slim, reaching
median part of metazona 4 in ♂ (Fig. 20.2), but reaching stricture of somite 3 in ♀
dorsally.
Paraterga (Figs. 20.1a-20.2a, 20.3a) poorly developed, somewhat more strongly
in ♂ as compared to ♀, beginning like rather inconspicuous, broad caudal corner ( Fig.
20.3a), lying at about 1/2 body height on somite 10 (Fig. 20.4a), pore-bearing
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paraterga with broader and thicker dorsoventrally lateral flaps as compared to poreless
paraterga; ozopores evident, dorsolateral in postion (Fig. 20.3a).
Body surface smooth throughout, visible transverse lines on presulcus halves and
longitudinal lines on postsulcus halves on somite 5-17 in some ♂, never in ♀. Axial
line (Fig. 20.1c) appearent on lighter brown individuals, but not on dark brown
individuals, running from collum to front 1/2 part of epiproct, on proterga, pre- and
postsulcus halves of metaterga, somewhat forming vary shallow, longitudinal sulus on
collum and some metazona.
Tergal setae almost abraded, retained partly only on collum and somite 2, pattern
traceable owing to insertion points, 3+3 at anterior edge ( retained as 1+1 inner setae)
and 2+2 in rear of collum, 2+2 at presulcus row on metaterga 2-18 (retained as 1+1
inner setae on metaterga 2), 2+2 at caudal row on metaterga 2-5, but 3+3 at caudal
row on metaterga 6-18, very poorly traceable on somite 19.
Stricture dividing pro- and metazona shallow, moderately wide (somites 2-4
shallowest, narrowest in ♂), densely and clearly beaded dorsally down to paratergal
level in ♂ (Figs. 20.3a-20.4b), but almost smooth in ♀.
Transverse metatergal sulcus (Figs. 20.3b, and 20.4a) well-developed on somites
4-18
(traceable on somites 2-3 in ♂, but not in ♀), narrow, moderately deep, beaded at
bottom on somites 5-17, reaching bases of paraterga 10, shallower on somite 18.
Pleurosternal carinae (Figs. 20.2b, and 20.4b) poorly developed in both sexes,
poorly traceable on somites 2-7 in ♂.
Epiproct moderately long (Figs. 20.6-20.7), flattened dorsoventrally, rather broad
apically, straight but directed caudoventrad in lateral view (Fig. 20.7); terminal
papillae poorly developed (not seen in dorsal view, see Fig. 20.6), (less developed in
♀ as compared to ♂). Hypoproct subtrapeziform, caudal margin almost straight, with
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a pair of setigerous paramedian knobs, sides slightly concave (Fig. 20.8).
Sternites sparsely setose; an evident, rather thin and long, setose, linguiform
without bifid lamina directed anteroventrally between ♂ coxae 4 (Fig. 20.5).
Legs long and slender, posteriormost legpairs not particularly elongate;
moderately setose, tarsal brushes gradually thinning out from legpair 1 to posterior
legpair of somite 18 in ♂.
Gonopods (Figs. 46.1a-46.3): coxa very long, subcylindrical, setose
distoventrally (Figs. 46.1a, and 46.3); prefemur big, almost 2/3 femoral length (Fig.
46.1a, and 46.3), very densely setose especially on lower mesal part; femorite strong,
long, slightly shorter than acropodite (Fig. 46.1) (counting apical branches of
tibiotarsus, but not counting end of seminal groove); postfemur large, short than
femorite in mesal view, with a huge, subrectangular membrane on mesal side with an
almost smooth edge, rather long enough and apical edge covered by upmost part of
tibiotarsual tip in ventral view (Figs. 46.1a-46.2b), a small subtriangular membrane
placed on lateral side below tibiotarsual tip; tibiotarsus much shoter than femorite (Fig.
46.1a), tibiotarsus bifid at right angle to each other (Fig. 46.1b), tip of larger branch
forked and with longitudinal lines at edge (Figs. 46.1b, and 46.2b); solenomerite
morderatedly long, end of seminal groove exposed behind larger one of tibiotarsual
branch (Fig. 46.1b).

DISTRIBUTION: Taiwan (In this study).
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Nedyopus microps sp. n. 小腹馬陸 (Fig. 21.1)
(Figs. 21.1-21.8, 47.1a-47.3)
ETYMOLOGY. Emphasizing the small size.

MATERIAL. Holotype: ♂ (NSYSUB-DI 198.), CingShan (青山), SanDiMen (三
地門鄉), Pingtung County (屏東縣), Taiwan (R. O. C.), alt. about 188 m, 19 August
1999, Dr. H. W. Cheng.
Paratype: 7♂, 9♀, 1junior (NSYSUB-DI 199-215.) same locality and date,
together with holotype. 1♂ (NSYSUB-DI 216.), JhihNanGong (指南宮), Taipei City
(台北市), Taiwan (R. O. C.), alt. 206 m, March.2002, C. C. Chen and C. E.Yang. 1♂
(NSYSUB-DI 217.), ChuYunShau forest path (出雲山林道), MaLiShau river (馬里
山溪), TaoYuan (桃源鄉), Kaohsiung County (高雄縣), Taiwan (R. O. C.), alt. about
746 m, 22 February 2000, Dr. H. W. Chang. 1♂ (NSYSUB-DI 218.), GangKou river
(港口溪) estuary, ManRen (滿仁鄉), Pingtung County (屏東縣), Taiwan (R. O. C.),
alt. about 29 m, 21 April 1999, Dr. H. W. Chang. 1♂ (NSYSUB-DI 219.), Police
office, NanRen Road (南仁路), ManRen (滿仁鄉), Pingtung County (屏東縣),
Taiwan (R. O. C.), below stones but above soil, under trees, alt. about 7 m, 19
November 2001, C. C. Chen. 1♂ (NSYSUB-DI 220.), NanHe (南和村), LaiYi (來義
鄉), Pingtung County (屏東縣), Taiwan (R. O. C.), alt. about 86 m 19 August 1999,
Dr. H. W. Chang. 1♂, 1♀ (NSYSUB-DI 221-222.), LanRen river (欖仁溪), KenTin
(墾丁), Pingtung County (屏東縣), Taiwan (R. O. C.), alt. about 63 m, 23 March 2002,
C. C. Chen, J. N. Huang, and C. R. Hong.

DIAGNOSIS. Differs from congeners by much smaller in size, with fully tergal setae
on collum and meterga 2-19, without a subtriangular membrane placed basally on
mesal side of tibiotasus in dorsal view.
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DESCRIPTION. Small, length estimated, materials rolled very much, between 1012 mm (♂, n=10) and between 12-14 mm (♀, n=10); width of metazonite 10 ca. 1.4
(♂) and 1.8-2 mm (♀).
Coloration brown to dark brown; head contrastingly lighter brown; antennae
contrastingly lighter brown, antennomeres 6-7 particularly dark brown, tip of
antennae whitish; a wide, yellow brown, axial stripe in median part of tergites taking
about 1/2 latters' width and running from somite 2 to end of epiproct in ♂, but from
posterior edge of collum to end of epiproct, with brown to dark brown on median 1/3
length of epiproct in ♀; brown to dark brown from tergites down to upper half pleuron,
lower half pleuron and sternites pallid; legs pallid basally to slightly brownish distally
(Fig. 21.1).
Body subcylindrical, posterior somites gradually tapering toward telson; width
ratios of head and somites: collum ≦ somite 3 < somite 2 < somite 4 < head <
somites 5-16 in ♂ (but < somites 5-17 in ♀), beginning from metazona 5 obviously
more strongly elongate but not obviously widened.
Head with transverse 1+1 setae on sides of epicranial groove, clypeus and
interantennal area moderately setose. Antennae short and a little stout, reaching
stricture of somite 2 in ♂ (Fig. 21.2a) or reaching prozona of somite 2 in ♀ dorsally.
Paraterga (Fis. 21.2a-21.3a) well-developed on collum to somite 19, somewhat
more strongly in ♂ as compared to ♀, beginning like quite conspicuous, caudally
pointed and beyond rear tergal contour, morderately subrectangular lateral flaps (Fig.
21.3a), two dentiform projections on lateral calluses of poreless paraterga, lying at
about 1/2 body height on somite 10 (slightly highter in ♀ as compared to ♂),
pore-bearing paraterga with broader and thicker dorsoventrally lateral flaps as
compared to poreless paraterga; ozopores evident, lateral to slightly dorsolateral in
position (Fig. 21.3a).
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Body surface smooth throughout, with small granules on metazona below
ozopores, never on prozona. Axial line not apparent, traceable from collum to
presulcus of somite 19 in ♂, but to anterior part of epiproct in ♀.
Tergal setae 5+5 at anterior edge and 3+3 in rear on collum, long setae lining
transversely at anterior and posterior edge with few setae dispered in between on
metaterga 2-19; paraterga with a seta on each lateral callus from collum to somite 19,
but with 2 setae on paraterga 2.
Somite poorly constricted. Stricture dividing pro- and metazoan moderately deep,
wide (narrower and shallower in ♀ as compared to ♂), densely and clearly beaded
dorsally down to sternite in ♂ (Figs. 21.3a, 21.3b, and 21.4b) but to paraterga in ♀.
Transverse metatergal sulcus (Figs. 21.3a-21.3b) very well-developed on somites
5-18, moderately wide, moderately deep, beaded at bottom, reaching bases of
paraterga 10 in both sexes, much shallower on somite 18 in ♂, or narrower on somite
18 in ♀.
Pleurosternal carinae (Figs. 21.2b, and 21.4b) not developed, only slightly
expressed on somites 2-7 and traceable on somite 8 in ♂, but only slightly expressed
on somites 2-4, and traceable on somite 5 in ♀.
Epiproct moderately long (Figs. 21.6, and 21.7), flattened dorsoventrally, curved
and directed caudoventrad in lateral view in ♂ (Fig. 21.7), (slightly longer and more
curved in ♀ as compared to ♂), broad apically; terminal papillae present, slightly
more evident in ♀ (not seen in dorsal view, see Fig. 21.6). Hypoproct subtrapeziform,
caudal margin slightly convex, with a pair of setigerous paramedian knobs, sides
slightly concave (Fig. 21.8).
Sternites rather sparsely setose; a small but evident, setose, subtrapeziform
lamina directed anteroventrally between ♂ coxae 4 (Fig. 21.5).
Legs moderately long and slim, posteriormost legpairs not particularly elongate;
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sparsely setose (less sparsely in ♀ as compared to ♂), without tarsal brushes.
Gonopods (Figs. 47.1a- 47.3): coxa short, subcylindrical, setose distoventrally
(Figs. 47.1a, and 47.3); prefemur slightly shorter than femur, densely setose (Figs.
47.1a, and 47.3); femorite moderately long (Fig. 47.3), shorter than acropodite
(counting apical branches of tibiotarsus, but not counting end of seminal groove);
postfemur large (Figs. 47.1a, 47.2a, and 47.2b), almost femoral length, with a huge,
subrectangular membrane on mesal side with indentation edge, not long enough so
apical edge not covered by even lower part of tibiotarsual tip in ventral view;
tibiotarsus (Figs. 47.1a, and 47.2a) shorter than femorite, basally narrow on lateral
side (Fig. 47.2a) in ventral view, tibiotarsus bifid (Fig. 47.1b) forming an acute angle
to each other: larger membranous branch not forked and with longitudinal lines at
indentation edge; solenomere long.

DISTRIBUTION: Taiwan (In this study).

Nedyopus passericaudatus sp. n. 燕尾腹馬陸 (Fig. 22.1)
(Figs. 22.1a-22.8, 48.1a-48.4)
ETYMOLOGY. Emphasizing the shape of the epiproct tip resembling the tail of a
sparrow.

MATERIALS. Holotype: 1♂ (NSYSUB-DI 223.), No. 710 forest path, Syuan (思
源), HePing (和平鄉), Taichung County (台中縣), Taiwan (R. O. C.), alt. about
2050-2100 m, 21 August 2002, C. C. Chen, Y. H. Lin.
Paratype: 4♀, 1 junior (NSYSUB-DI 224-228.) same locality and date, together
with holotype. 1♀ (NSYSUB-DI 229.), JhongJhihGuan (中之關), TaoYuan (桃源鄉),
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Kaohsiung County (高雄縣),Taiwan (R. O. C.), alt. 2024 m, 19 October 2002, Dr. H.
W. Chang. 1♂ (NSYSUB-DI 230.), ShenMu (神木) walking path, SiiTou (溪頭),
LuGu (鹿谷鄉), NouTou County (南投縣), Taiwan (R. O. C.), alt. 1058 m, 15
November 2002, J. D. Lee. 3♂, 2♀ (NCHUL), HueiSun Farm (惠蓀), RenAi (仁愛),
Nantou County (南投縣), Taiwan (R. O. C.), alt. 1664 m, 27 November 1997, Dr. S.
H. Wu. 2♂ (NCHUL), HueiSun Farm(惠蓀), RenAi (仁愛), Nantou County (南投
縣), Taiwan (R. O. C.), in decayed wood in natural forest, alt. 1664 m, 27 December
1997, Dr. S. H. Wu. 2♀ (NMNS) FengHuangGu (鳳凰谷), LuGu (鹿谷), Nantou
County (南投), Taiwan (R. O. C.), lawn region behind the administration building, alt.
1698 m, 24 August-25 September 1996, Dr. W. H. Chou. 3♀ (NMNS), YinTan (隱
潭), FengHuangGu (鳳凰谷), LuGu (鹿谷), Nantou County (南投), Taiwan (R. O. C.),
natural forest, alt. about 734 m, 25 August-26 September 1996, Dr. W. H. Chou. 2♀
(NMNS), YinTan (隱潭), FengHuangGu (鳳凰谷), LuGu (鹿谷), Nantou County (南
投), Taiwan (R. O. C.), natural forest, alt. about 734 m, February 1997, Dr. W. H.
Chou. 1♀ (NMNS), TungHai University (東海大學), Taichung City (台中市),
Taiwan, (R. O. C.), in decayed branches and leaves, alt. < 100 m, 26 March 2000,
collector unknown. 1♀ (NSYSUB-DI 231.) LongTou (巃頭), ALiShan (阿里山),
ALiShan (阿里山鄉), Chia-I County (嘉義縣), Taiwan (R. O. C.), in bamboo forest,
alt. 1300 m, 21 April 2002, J. L. Chao.

DIAGNOSIS. Closest to N. wui sp. n., but differs mainly in coloration (see
DESCRIPTION) and pattern: with dark brown stripe on each side of axial line of
from submedian of anterior edge seperatedly obliqued to posterior edge on metazona
2-18, contiguous to paraterga, epiproct dorsoventrally thinner and with rather
depressed-inward tip, extending membrane on mesal side of postfemur with more
arc-like edge, tip of larger one of tibiotarsal membranous branches not forked.
97

DESCRIPTION. Length 19.5 (♂, n= 7) and 28 < ♀ < 32mm (♀, specimens rolled,
n= 10); width of metazonite 10 ca. 2 (♂) and 3 mm (♀).
Coloration light brown ; head light brown; antennae light brown, distal part of
antennomeres 2-5 contrastingly lighter yellow, antennomeres 6-7 dark brown,
antennomere 7 particularly dark, tip of antennae whitish; collum dark brown but with
a yellow brown subtrapeziform pattern placed on middle of collum, from almost
anterior edge to posterior edge, sides concave; a big and dark brown spot covering
tergites on each side of axial line of prozona 2-18, a short and wide dark brown stripe
on each side of axial line of metazona 2-4, but becoming elongate stripes from
submedian of anterior edge seperatedly obliqued to posterior edge, contiguous to
paraterga, and not broken at transverse metatergal sulcus on metaterga 5-19; dark
brown on metazona 2-4 below paraterga, becoming a transverse dark brown
subrectangular pattern on metazona 5-19 below paraterga, but yellow on metazona
below subrectangular patterns to sternites; legs pale basally to light brown distally
(Figs. 22.1a-22.1b).
Body subcylindrical, posterior somites gently and gradually tapering toward
telson; width ratios of head and somites: somite 3 < somite 4 ≦ head < somite 2 ≒
collum < somites 5-17, beginning from metazona 5 obviously elongate but not
evidently widened.
Head with transverse 1+1 setae on sides of epicranial groove, clypeus and
interantennal area moderately setose. Antennae moderately long and moderately stout,
reaching anterior edge of metazona 3 in ♂ (Fig. 22.2), but reaching posterior edge of
metazona 2 in ♀ dorsally.
Paraterga (Figs. 22.2-22.3) poorly developed, somewhat more strongly in ♀ as
compared to ♂, slightly evident on somite 2, traceable on somites 3-19, evidently
much smaller on somite 19, beginning like conspicuous, caudally slightly pointed and
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within rear tergal contour (Fig. 22.3), three small dentiform projections evenly
distributed on lateral calluses on somites 2-17, lying at about 1/2 body height on
somite 10 (Fig. 22.4) (somewhat slightly lower in ♀ as compared to ♂), pore-bearing
paraterga with thicker dorsoventrally lateral flaps as compared to poreless paraterga;
ozopores evident, lateral to slightly dorsolateral in position (Fig. 22.3).
Body surface smooth throughout, with several longitudinally rugulose on
postsulcus halves of metaterga in ♂, but never in ♀; few rugulose on metazona below
ozopores (never on prozona) in ♂, small granules and few rugulose in ♀. Axial line
(Fig. 22.3) very apparent, running from anterior edge of collum to somite 19 in ♂, but
to front 2/3 part of epiproct in ♀, on prozona and both pre- and postsulcus halves of
metaterga.
Tergal setae almost abraded, retained partly only on collum and somite 2, pattern
traceable owing to insertion points, 4+4 at anterior edge of collum (retained as 3+3
inner setae), 2+2 at anterior edge (retained as 1+1 inner setae only on somite 2) and
3+3 at posterior edge on metaterga 2-18, very poorly traceable on somite 19.
Somite poorly constricted (Fig. 22.3) (slightly less so in ♀ as compared to ♂).
Stricture dividing pro- and metazoan shallow (slightly shallower in ♀ as compared to
♂), moderately wide, densely and clearly (slightly rougher in ♀ as compared to ♂)
beaded (Figs. 22.3-22.4) dorsally down not to paratergal level in ♂, but to paratergal
level in ♀.
Transverse metatergal sulcus (Fig. 22.3) very well-developed on somites 5-18
(poorly traceable on somites 2-4), narrow, shallow, beaded at bottom on somites 5-18
(slightly more evidently in ♀ as compared to ♂), reaching bases of paratergal 10,
much shallower on somite 18.
Pleurosternal carinae (Fig. 22.2) poorly developed, traceable on somites 2-5 in ♂,
but traceable on somites 2-4 in ♀.
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Epiproct very long (Figs. 22.6-22.7), very flattened dorsoventrally, curved and
directed strongly caudoventrad (especially in ♂) in lateral view (Fig. 22.7), rather
broad apically with rather depressed-inward tip (Fig. 22.6); terminal papillae not
developed (not seen in dorsal view, see Fig. 22.6). Hypoproct subtriangle, caudal
margin convex with a pair of setigerous paramedian knobs, sides concave (Fig. 22.8).
Sternites very sparsely setose; a low but very evident, setose, subrectangular,
bifid lamina directed anteroventrally between ♂ coxae 4 (Fig. 22.5).
Legs long (slightly shorter in ♀ as compared to ♂) and moderately stout,
posteriormost legpairs not particularly elongate; moderately setose (less setose in ♀ as
compared to ♂), tarsal brushes gradually thinning out from legpair 1 to posterior
legpair of somite 17.
Gonopods (Figs. 48.1a-48.4): coxa long, subcylindrical, setose distoventrally
(Fig. 48.1a, 48.3); prefemur small, densely setose; femorite moderately long, shorter
than acropodite in ventral view (Fig. 48.2a) (counting apical branches of tibiotarsus);
postfemur (Figs. 48.1a, 48.2a-48.2b) large, ≦ femoral length, with a huge,
subrectangular membrane on mesal side with an almost smooth edge, long enough
and apical edge just placed below tip of tibiotarsus in ventral view; tibiotarsus (Fig.
48.2a) shorter than femorite (counting apical branches of tibiotarsus), basally slightly
narrow on lateral side (Fig. 48.2a) and with a subtriangular membrane placed basally
on mesal side in dorsal view (Fig. 48.4), tibiotarsus bifid (Figs. 48.1b, and 48.2b) at
right angle to each other, tip of a larger branch not forked and with longitudinal lines
at edges; solenomere long, contiguous to postfemur, distally curved along base of
tibiotarsus, seminal groove (Fig. 48.4) originating on mesal side of prefemur,
remaining mesal also at base of femorite, but slightly curved around to dorsal side at
femoral tip, and even more so on solenomere, end of seminal groove usually exposed
between a larger one of tibiotarsual branches and tibiotarsal dorsal membrane.
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DISTRIBUTION: Taiwan (In this study).

Nedyopus patrioticus (Attems, 1898) 愛國者腹馬陸 (Fig. 18.1)
(Figs. 18.1-18.6)
Strongylosoma patrioticum Attems, 1898: 300, figs 12-13.
Nedyopus patrioticus Attems, 1914: 201; 1937: 138-139; Miyosi, 1982: 742, fig; Wang,
1955a: 14; 1964: 69; Wang and Mauriès, 1996.

MATERIALS EXAMINED. 2 ♂ 2 ♀ Inv. no. 3894 (Specimens were loaned from
MNHW – Museum of Natural History Wien (Vienna), Austria), Japan, det. Attems; 1
♀ Inv. 3895, Japan, Yokohama, leg.Vega-Exp. 09110

1879, det. Attems; 1 ♂ Inv.

3896, Japan, Hiranuma,(crevice) leg. H. Sauter. 18, 11, 1905. det. Attems; 8 ♂ 4 ♀ Inv.
3897, Japan, Kanagawa, leg. H. Sauter. 01,09, 1906. det. Attems, don. Sauter.

DESCRIPTION. Length 28 < ♂ < 29 (specimens body curved, n=8), and 27 mm (♀,
n=4); width of metazona 10 ca. 2.5 (♂) and 3 mm (♀).
Coloration light brown to dark brown; antennae brown to dark brown,
antennomere 6-7 dark brown, antennomere 7 particularly dark almost black, tip of
antenna whitish; a yellow longitudinally triangular pattern with concave sides on
posterior middle of collum; yellow on posterior 3/4 part of metazona 2-4, and on
postsulcus halves of metaterga 5-19, on rear 1/2 part of epiproct, so alternately (dark)
brown and yellow on tergites of somites with naked- eye in dorsal view; paraterga
yellow; sternites and legs contrastingly lighter brown (Fig. 18.1).
Body subcylindrical gradually tapering from last 4 somites toward telson; width
ratios of head and somites: head = collum ≦ somite 3 < somite 2 ≦ somite 4 <
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somites 5-16, beginning from metazona 5 obviously elongate and widened.
Head with transverse 1+1 setae on sides of epicranial groove, clypeus and
interantennal area moderately setose. Antennae short and stout, reaching posterior
edge of metazona 2 in ♂ (Fig. 18.2), but reaching stricture of somite 3 in ♀ dorsally.
Paraterga (Figs. 18.1-18.4) well-developed on somites 2-19, but much smaller on
somite 19, beginning like quite conspicuous (Fig. 18.3 ), bluntly caudal corner and
within rear tergal contour on somites 2-17, but caudally slightly pointed on somites
18-19 and beyond rear tergal contour (especially on somite 18) in ♂, slightly less
obviously in ♀, lying at about 1/3 body height on somite 10, pore-bearing paraterga
with thicker dorsoventrally but not broader lateral flaps as compared to poreless
paraterga; ozopores evident, lateral to slightly dorsolateral in postion (Fig. 18.3).
Body surface smooth throughout, many granules metazona below ozopores,
never on prozona on somites 1-18. Axial line (Fig. 18.3) very apparent, from anterior
edge of collum to front 1/3 part of epiproct, on prozona, pre- and presulcus halves of
metaterga.
Tergal setae fully abraded, pattern traceable owing to insertion points, 4+4 at
anterior edge and 2+2 in rear of collum, 2+2 at anterior edge on metazona 2-18, and
3+3 on metazona 19, 2+2 at posterior edge on metazona 2-7, 3+3 on somites 8-17,
and 4 (~5) + 4 (~5) on somites 18-19.
Somite not constricted (Fig. 18.3). Stricture (Figs. 18.3-18.4) dividing pro- and
metazoan moderately deep and wide, densely and clearly beaded dorsally down to
paratergal level (roughly in ♀ as compared to ♂).
Transverse metatergal sulcus (Figs. 18.3-18.4) well-developed on somites 5-18
(traceable on somite 4 in ♀), moderately wide and deep (much shallower and
narrower on somites 17-18) in ♂, but narrow and shallow in ♀ (especially on somite
18), very clearly beaded at bottom on somites 5-17 in ♂ (slightly rougher in ♀ as
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compared to ♂), not reaching bases of paratergum 10, missing on somite 19.
Pleurosternal carinae (Figs. 18.2-18.4) evidently strongly in ♂ as compared to ♀,
well-developed on somites 2-7, and traceable on somites 8-9 in ♂, but only expressed
on somites 2-4 in ♀.
Epiproct very long (Fig. 18.5) in ♂ (evidently shorter in ♀ as compared to ♂),
flattened dorsoventrally, straight but strongly directed caudoventrad in lateral view,
rather broad apically; terminal papillae expressed but not elongate (cann’t seen in
dorsal view, see Fig.18.5). Hypoproct trapeziform, caudal margin and sides almost
straight in ♂ (Fig. 18.6), but caudal margin convex with sides concave in ♀.
Sternites moderately setose; a small and evident, setose, subtrapezium (thickened
at base, thin tip), rather deeply bifid lamina directed anteroventrally between ♂ coxae
4; ♂ somite 7 with a pair of prominet, ventrolateral sternal cones at bases of
gonopods.
Legs long and a little stout, posteriormost legpairs not particularly elongate,
moderately setose, tarsal brushes gradually thinning out from legpair 1 to posterior
legpair of somite 7 in ♂.
Gonopods: coxa long, subcylindrical, setose distoventrally; prefemur almost 1/2
femoral length; femur short, slightly < acropodite; postfemur short, having a
subrectangular membrane with an arc side on lateral side; tibiotarsus bifid at right
angle to each other: bigger branch and with longitudinal lines at edges, parallel to a
big subtriangular membrane on mesal side placed slightly above base, end of
solenomere exposed between latter and bigger one of tibiotarsal branches.

DISTRIBUTION: Japan, Korea (Attems, 1937), Taiwan (Wang, 1955a).

REMARKS. Materials patrioticus Wang got in Taiwan are much smaller than Attems
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got in Japan: the former, in length 16 in ♂, and 19 mm in ♀, in width 1.5 ♂, and 2
mm in ♀(Wang, 1955a: 14), and the latter, in length 25-28 mm, in width 2.5 ♂, and
3 mm in ♀(Attems, 1898: 300). Wang thought N. cingulata (Attems, 1898) and N.
patrioticus (Attems, 1898) are synonyms, cause their gonopods are similar and they
are able to interbred (Wang, 1955a: 14), if so, patrioticus would be a synonym of
cingulata, cause cingulata is type species of Nedyopus Attems, 1914.

Nedyopus wui sp. n. 吳氏腹馬陸 (Fig. 23.1)
(Figs. 23.1-23.8, 49.1a-49.4)
ETYMOLOGY. Honours Mr. S. I. Wu, who has provided many materials for my
millipede collection.

MATERIALS EXAMINED. Holotype: ♂ (NSYSUB-DI 232.), HuaGer (華岡)
water source, RenAi (仁愛), Nantou (南投縣), Taiwan (R. O. C.), under stones, alt.
2553 m, 22 August 2002, C. C. Chen and Y. H. Lin.
Paratype: 2 ♂, 3 ♀ (NSYSUB-DI 233-237.), same locality and date, together
with holotype. 2♂ (NSYSUB-DI 238-239.), No. 710 forest path, Syuan (思源),
HePing (和平鄉), Taichung County (台中縣), Taiwan (R. O. C.), 1.5 k distant from
the entrance of no. 710 forest path, alt. about 2050-2100 m, 21 August 2002, C. C.
Chen, Y. H. Lin. 1♂(NMNS), AnMaShan (鞍馬山), HePing (和平鄉), Taichung
County (台中縣), Taiwan (R. O. C.), No.1, not decayed woods area, 5-10cm deep, alt.
2000 m, 28 May 1996, R. F. Chao. 1♂(NMNS), AnMaShan (鞍馬山), Taichung
County (台中縣), Taiwan (R. O. C.), No. 3, decayed woods area, 10-15cm deep, alt.
2000 m, 13 January 1996, R. F. Chao. 1♀ (TFRI), JiiaLuo lake (加羅湖), Sjii (四季)
forest path, DaTong (大同鄉), Ilan County (宜蘭縣), Taiwan (R. O. C.), alt. 2000 m,
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date unknown, W. C. Ye. 1♂ (NSYSUB-DI 240.), AnMaShan (鞍馬山) forest
amusement zone, HePing (和平鄉), Taichung County (台中縣), Taiwan (R. O. C.),
alt. about 2000 m,7 May 2003, S. I. Wu.

DIAGNOSIS. Closest to N. passericaudatus sp. n., but differs mainly in coloration
(see DESCRIPTION) and pattern: with a white, axial stripe in median part of tergites
taking about 1/2 latters' width and running from collum to end of epiproct, but without
in N. passericaudatus sp. n., epiproct dorsoventrally thicker and tip not so
depressed-inward as in N. passericaudatus sp. n., extending membrane on mesal side
of postfemur longer and with almost straight edge, tip of larger one of tibiotarsal
membranous branches forked deeply.

DESCRIPTION. Length 16 (♂, n=3) and 17-19 mm (♀, n=3); width of metazonite
10 ca. 1.5 (♂) and 2 mm (♀).
Coloration brown; head brown; antennae dark brown in ♂, but brown in ♀,
antennomeres 6-7 particularly dark, tip of antennae whitish; a wide, white, axial stripe
in median part of tergites taking about 1/2 latters' width and running from collum to
end of epiproct; brown from paraterga to pleurosternal carinae in both sexes; sternites
rather light brown; legs pale brown basally to light yellow brown distally (Fig. 23.1).
Body subcylindrical, posterior somites gradually tapering toward telson; width
ratios of head and somites: somite 4 ≦ somite 3 = collum < somite 2 < head =
somites 5-17 in both sexes (width ratios of head and somites 2-4 slightly better
expressed in ♂ as compared to ♀), beginning from metazona 5 obviously more
strongly elongate but not widened.
Head with transverse 1+1 setae on sides of epicranial groove, clypeus and
interantennal area moderately setose. Antennae short and moderately stout, reaching
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stricture of somite 2 in ♂ (Fig. 23.2), but reaching posterior edge of somite 2 in ♀
dorsally.
Paraterga (Figs. 23.1-23.2a, and 23.3) poorly developed, more strongly in ♂ as
compared to ♀, slightly evident on somite 2, traceable on somites 3-17 in ♂,
slightly more evident on somite 2, but only traceable on somites 3-4 in ♀, caudally
pointed and within rear tergal contour (Fig. 23.3), three small dentiform projections
evenly distributed on lateral calluses, lying at about 1/2 body height on somite 10;
ozopores evident, lateral to slightly dorsolateral in position (Fig. 23.3).
Body surface smooth throughout, with or without very sparsely and
longitudinally sunken lines on several postsulcus halves of metaterga in ♂, never in
♀; small granules on metazona below ozopores, never on prozona. Axial line almost
lacking (slightly more obvious in ♂ as compared to ♀), very poorly traceable
running from collum to somite 18 in ♂, but to front 1/2 part of epiproct in ♀.
Tergal setae almost abraded, retained partly only on collum and somites 2-3,
pattern traceable owing to insertion points, 4+4 at anterior edge of collum (retained as
2+2 inner setae), and 2+2 (retained as 1+1 inner setae) on tergites of somites 2-3,
untraceable on somites 4-19.
Somite poorly constricted (Fig. 23.3) (slightly less so in ♀ as compared to ♂).
Stricture (Figs. 23.3-23.4a) dividing pro- and metazoan shallow (much shallower in
♀ as compared to ♂), moderately wide, sparsely and clearly beaded dorsally down
to pleuron (much rougher in ♀ as compared to ♂), increasingly more shallow and
smooth ventrad.
Transverse metatergal sulcus (Fig. 23.3) well-developed on somites 5-18
(traceable only on ♂ somites 2-4), narrow, shallow, beaded at bottom on somites
5-18 in ♂, but never so in ♀, reaching bases of paraterga 10, slightly shallower on
somite 18.
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Pleurosternal carinae (Figs. 23.2b, and 23.4b) poorly developed, only slightly
expressed on somites 2-4, traceable on somites 5-7 in ♂, but only slightly expressed
on somites 2-3 and traceable on somite 4 in ♀.
Epiproct long (Figs. 23.6-23.7), flattened dorsoventrally, straight and directed
caudoventrad in lateral view (Fig. 23.7), rather broad apically; terminal papillae
poorly developed, not elongate (not seen in dorsal view, see Fig. 23.6). Hypoproct
subtrapeziform, caudal margin rounded in ♂ (slightly more straight in ♀ as
compared to ♂), with a pair of setigerous paramedian knobs, sides concave (Fig.
23.8) (slightly more concave in ♀ as compared to ♂).
Sternites sparsely setose; a low but evident, setose, subcubical (tip slightly
thinner), bifid lamina directed anteroventrally between ♂ coxae 4 (Fig. 23.5); ♂
somite 7 with a pair of prominent, ventrolateral sternal cones at bases of gonopods.
Legs moderately long and stout, posteriormost legpairs not particularly elongate;
sparsely setose (less sparsely setose in ♀ as compared to ♂), tarsal brushes
gradually thinning out from legpair 1 to posterior legpair of somite 9.
Gonopods (Figs. 49.1a-49.4): coxa long, subcylindrical, setose distoventrally
(Fig. 49.1, and 49.3); prefemur very small, densely setose; femorite (Fig. 49.2) short,
much shorter than acropodite (counting apical branches of tibiotarsus, but not
counting end of seminal groove), distal part of femorite rather sucken in ventral view;
postfemur (Fig. 49.2) large, slightly longer than femorite, with a huge, subrectangular
membrane on mesal side with an almost smooth edge, long enough and apical edge
just covered by lower part of tibiotarsual tip in ventral view; tibiotarsus (Figs.
49.2-49.3) almost as long as femorite, basally widened (Fig. 40.3) on lateral side in
ventral view and with a subtriangular membrane placed basally on mesal side in
dorsal view, tibiotarsus bifid (Fig. 49.1b), apical teeth on larger one, at right angle to
each other, tip of a larger forked and with longitudinal lines at edges; solenomere long
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(Fig. 49.4), contiguous to postfemur, seminal groove originating on mesal side of
prefemur, remaining mesal also at base of femorite, but slightly curved around to
dorsal side at femoral tip, and even more so on solenomere, end of seminal groove
usually exposed between a larger one of tibiotarsual branches and tibiotarsal dorsal
membrane (Fig. 49.2, seminal groove were being separated from tibiotarsus).

DISTRIBUTION: Taiwan (In this study). Map 11 is the distribution of Nedyopus
Attems, 1914 in Tawian.

Key to species of Nedyopus (base on adult males):
1. Big, length 26-29 mm, width of metazonite 10 ca. 3.5-4 mm; pleurosternal carinae
rather well-developed at least on anterior somites…………………………….
………………………………………………………. N. latus sp. n. 寬腹馬陸
Length < 29 mm, width of metazonite 10 ca. ≦ 2.5 mm; pleurosternal carinae
poorly developed…………………………………………………………2

2. Small, length 10-12 mm, width of metazonite 10 ca. 1.4 mm; with fully tergal setae
on collum and meterga 2-19; without a subtriangular membrane placed basally
on mesal side of tibiotasus in dorsal view.............. N. microps sp. n. 小腹馬陸
16 mm ≦ length < 29 mm, width of metazonite 10 ca. 1.5-2.5 mm; tergal setae
almost fully abraded.........................................................................................3

3. With a rather thin and long linguiform without bifid lamina between ♂ coxae 4;
membrane on mesal side of postfemoral part elongated and connected with
tibiotarsus, and cann’t be distinquished between them...............................
..................................................................... N. longitudinalis sp. n. 長腹馬陸
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With a low bifid lamina directed anteroventrally between ♂ coxae 4; membrane
on mesal side of postfemoral part not connected with tibiotarsus, can
distinquished between them..............................................................................4

4. Tip of epiproct depressed-inward deeply very much; with dark brown stripe on each
side of axial line of from submedian of anterior edge seperatedly obliqued to
posterior edge on metazona 2-18; extending membrane on mesal side of
postfemur with more arc-like edge, tip of larger one of tibiotarsal
membranous branches not orked.......................................................................
............................................................N. passericaudatus sp. n. 燕尾腹馬陸
Tip of epiproct slightly depressed-inward; with a white, axial stripe in median part
of tergites taking about 1/2 latters' width and running from collum to end of
epiproct, and without dark brown stripe on metazona; extending membrane
on mesal side of postfemur longer and with almost straight edge, tip of
larger one of tibiotarsal membranous branches forked deeply.....................
..........................................................................Nedyopus wui sp. n. 吳氏腹馬陸

Genus Orthomorpha Bollman, 1893 直形馬陸屬
Paradesmus de Saussure, 1859, pre-occupied (Jeekel, 1970, Hoffman, 1980).
Orthomorpha Bollman, 1893: 159, 196; Attems, 1937: 59; Takakuwa, 1954: 33-34;
Jeekel, 1970: 229; Hoffman 1980: 169; Shinohara and Tanabe, 1999: 662, 680.
Type-species: O. coarctata (Saussure, 1860)

DIAGNOSIS. Body. 20 segments; ozopores normal type; paraterga morderately
developed (Takakuwa, 1954), caudally pointed and beyond rear contour specially on
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posterior somites; stricture, beaded at bottom ; transverse metatergal sulcus
well-developed 5-18, not reaching bases of paratergum 10 (*In this study);
pleurosternal carinae morderately developed (Bollman, 1893); with or without lamina
between ♂ coxae 4 (Takakuwa, 1954);
Gonopods. Telopodite nearly straight, femorite and tibiotarsus slightly curved at
most; a demarcated postfemoral part evident and small, distally on mesal side carrying
a solenomere; seminal groove mainly mesal at front 1/2 part of telopodite, and mesal
or around to dorsal side or around to lateral side ar rear 1/2 part of telopodite, a
solenomere short and slim, tapering distally, attached to tibiotarsus beginning from
base, end of solenomere exposed (*In this study).

NOTE. * Description of the diagnosis of Genus Orthomorpha in “in this study” is
according O. coarctata in this study and Golvoatch, 1997’s paper, which is mainly
devoted to a reassessment of the Pacific Oriental genus Orthomorpha Bollman, 1893.

DISTRIBUTION. West Indies, Brazil (巴西), Africa (Bollmen, 1893), Indo-autralian,
Japan (Takakuwa, 1954), Philippines, Taiwan (Wang, 1964), Malaya (馬來半島),
*Burma (緬甸), Indochina, Java (爪哇) (Hoffman, 1980), America (In this study,
Bollmen, 1893 and Takakuwa, 1954).

Orthomorpha coarctata (Saussure, 1860) 粗直形馬陸 (Fig. 24.1)
(Figs. 24.1-24.7, 50.1-50.3b)
Polydesmus coarctatus Saussure, 1860: 260-393 t.s- f.s; Humbert, and Saussure, 1869:
670-671.
*Polydesmus (Paradesmus) vicarious Karsch, 1881: 38, t.3, f. 8.
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Strongylosoma poeyi Bollman, 1887: 82 (In Bollman, 1893: 196).
Orthomorpha coarctata Bollman, 1893: 196; *Pocock, 1895: 809; *Attems, 1898: 335, t. 4,
fig. 85; Saussure and Zehntner, 1902: 82-84, t. 14, figs. 21-22.
*Orthomorpha (Orthomorpha) coarctata Attems, 1937: 62, fig. 75.
Orthomorpha coarctata: Wang, 1956: 155; 1957a: 27; 1958b: 881; 1958a: 342; 1963: 89;
1964: 69; Wang and Mauriès, 1996: 86.
Asiomorpha coarctata Shelly and Lehtinen, 1998: 81, 83, 85- 86, figs. 4-6.
Orthomorpha coarctata: Golovatch, 1997: 35.
Orthomorpha (= Asiomorpha) coarctata: Hoffman et al., 2002: 527.
(* See Attems, 1937: 62)

MATERIALS EXAMINED. 2♂, 1♀ (NMNS), 1 October 1998; 8♂ (NMNS), 2
October 1998, center flower garden, National Musem of Natural Science, Taichung
City (台中市), Taiwan, (R. O. C.), alt. <50 m, Dr. K. S. Lee. 2♂ (NSYSUB-DI
241-242.), CiingShan (青山), SanDiMen (三地門鄉), Pingtung (屏東縣), Taiwan (R.
O. C.), alt. about 188 m, 19 August 1999, Dr. H. W. Cheng. 2♂ (NSYSUB-DI
243-244.), SiiangTan big bridge (餉潭大橋), SiinPyi (新埤鄉), Pingtung (屏東
縣),Taiwan (R. O. C.), alt. about 40 m, 19 August 1999, Dr. H. W. Chang. 1♂, 1♀
(NSYSUB-DI 245-246.), YuengKang (永康市), Tainan County (台南縣), Taiwan (R.
O. C.), alt. < 10 m, November 1999, J. L. Chao. 1♂ (NSYSUB-DI 247.), SiingHua
(興化) senior high school, WanDan (萬丹鄉), Pingtung (屏東縣), Taiwan (R. O. C.),
alt. < 50 m, 15 December 1999, Dr. H. W. Cheng. 1♂, 7♀, 2 juniors (NSYSUB-DI
248-257.), LuLiao (鹿寮村), UanLuan (萬巒鄉), Pingtung (屏東縣), Taiwan (R. O.
C.), under stones but above soil in areca garden, alt. < 20 m, 2 December 2001, C. C.
Chen, S. H. Huang. 1♂ (NSYSUB-DI 258.), SiunJhong (新鐘村), WanDan (萬丹鄉),
Pingtung (屏東縣), Taiwan (R. O. C.), under decayed wood in thick growth of grass,
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alt. < 6 m, 25 November 2001, C. C. Chen. 1♂, 3♀, 4 juniors (NSYSUB-DI
259-266.), red beans farmland, SiunJhong (新鐘村), WanDan (萬丹鄉), Pingtung (屏
東縣), Taiwan (R. O. C.), under plastics but above soil, alt. < 6 m, 25 November 2001,
C. C. Chen. 1♂ (NSYSUB-DI 267.), MeiNong (美濃鎮), Kaohsiung County (高雄
縣), Taiwan (R. O. C.), under papers but above soil in coco garden, alt. < 50 m, 2
March 2002, C. C. Chen, B. Y. Huang. 1♀ (NSYSUB-DI 268.), SiunJhong (新鐘村),
WanDan (萬丹鄉), Pingtung (屏東縣), Taiwan (R. O. C.), alt. < 6 m, 5 March 2002, S.
H. Lin. 1♀ (NSYSUB-DI 269.), HePing (和平) junior high school, NanZih Region
(楠梓區), Kaohsiung City (高雄市), Taiwan (R. O. C.), in decayed leaves in dry
gutter, alt. < 13 m, 5 March 2002, B. Y. Huang. 1♂ (NSYSUB-DI 270), ShePi (社皮
村), WanDan (萬丹鄉), Pingtung (屏東縣), Taiwan (R. O. C.), in soil beside shrimp
pool, alt. < 16 m, 16 March 2002, S. H. Lin. 2♂, 1♀ (NSYSUB-DI 271-273.), 1♂,
1♀ (NSYSUB-DI 274-275.), ShangHe (尚和), CiiShan (旗山鎮), Kaohsiung County
(高雄縣), Taiwan (R. O. C.), in banana trees garden, alt. 33 m, 3 April 2002, B. Y.
Huang. 1♀ (NSYSUB-DI 276.), WunShuei (汶水), ShihTan (獅潭鄉), MiaoLi City
(苗栗縣), Taiwan (R. O. C.), alt. about 270 m, 9 April 2002, collector unknown. 1♀
(NSYSUB-DI 277.), GuTing (古亭) senior high school, TianLiao (田寮鄉),
Kaohsiung County (高雄縣),Taiwan (R. O. C.), alt. < 43 m, 13 April 2002, Y. J. Jhu. 1
♂, 2♀ (NSYSUB-DI 278-280.), NeiMen (內門鄉), Kaohsiung County (高雄縣),
Taiwan (R. O. C.), under banana trees, alt. < 150 m, 13 April 2002, B. Y. Huang. 2♂,
3♀ (NSYSUB-DI 281-285.), MeiNong (美濃鎮), Kaohsiung County (高雄縣),
Taiwan (R. O. C.), alt. < 50 m, 13 April 2002, B. Y. Huang. 1♀ (NSYSUB-DI 286.),
FouGuang (佛光), DaShu (大樹鄉), Kaohsiung County (高雄縣), Taiwan (R. O. C.),
under stones but above soil in banana garden, alt. < 73 m, 13 April 2002, B. Y. Huang.
1♂, 1♀ (NSYSUB-DI 287-288.), ShanPing (扇平), MaoLin(茂林鄉), Kaohsiung
County (高雄縣), Taiwan (R. O. C.), beside the stream, alt. 700 m, 21 April 2002, B.
112

Y. Huang. 1♂ (NSYSUB-DI 289.), ChengGong (成功) senior high school, CiieDing
(茄定鄉), Kaohsiung County (高雄縣), Taiwan (R. O. C.), in soil under the flowerpot
under trees, alt. < 6 m, 14 April 2002, Y. J. Jhu. 4♂, 4♀ (NSYSUB-DI 290-297.),
LuJhu (路竹) senior high school, LuJhu (路竹鄉), Kaohsiung County (高雄
縣),Taiwan (R. O. C.), under flowerpots but above soil under trees, alt. < 6 m, 14
April 2002, Y. J. Jhu. 1♂, 1♀ (NSYSUB-DI 298-299.), MaoLin (茂林鄉),
Kaohsiung County (高雄縣), Taiwan (R. O. C.), 21 April 2002, B. Y. Huang. 5♂, 5♀,
1 junior (NSYSUB-DI 300-310.), PuLi (埔里), NanTou County (南投縣), Taiwan (R.
O. C.), alt.about 500 m, 23 August 2002, C. C. Chen, Y. H. Lin, J. N. Huang. 2♂
(NSYSUB-DI 311-312.), Parking lot, National Sun Yat-Sen University (中山大學),
Kaohsiung City (高雄市), Taiwan (R. O. C.), on the cement floor, alt. 20-32 m, 7
September 2002, C. R. Hong. 1♀ (NSYSUB-DI 313.), the recruit training center of
the navy, ZuoYing (左營區), Kaohsiung City (高雄市), Taiwan (R. O. C.), alt. < 16 m,
10 October 2002, J. N. Huang.

DESCRIPTION. Length 10 <<♂≦16 (specimen body curved) (n=10) and 18<♀
<20 mm (specimen curved) mm (n=10); width of metazonite 10 ca. 1.8-2.0 (♂) and
2.0-2.5 mm (♀).
Coloration brown to dark brown (darker especially on posterior somites);
antennae light brown, contrastingly slightly darker brown at tip of each antennomere,
antennomeres 6-7 particularly dark, tip of antennae whitish; contrastingly lighter
brown at anterior edge on prozona of anterior and median somites; paraterga whitish
to light yellow; light brown on pleuron of somites; sternites light yellow; legs pallid
basally to slight brownish distally (Fig. 24.1).
Body subcylindrical, gently in ♂ but rapidly in ♀ and gradually tapering toward
telson; width ratios of head and somites: head < collum < somite 3 = somite 4 <
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somite 2 < somites 5-16 in ♂, but head <collum = somite 2 = somite 3 = somite 4 <
somites 5-17 in ♀, beginning from metazona 5 slightly elongate (contrastingly
evidently in ♀ as compared to ♂) and widened.
Head with transverse 1+1 setae on sides of epicranial groove, clypeus and
interantennal area moderately setose. Antennae short and a little stout, reaching
posterior edge of somite 2 in ♂ (Fig. 24.2a), but reaching anterior edge of somite 2 in
♀ dorsally.
Paraterga (Figs. 24.1-24.3a) rather well-developed on somite 2-19, much smaller
on somites 3-4 and somite 19, beginning like quite conspicuous, caudally pointed
especially on posterior somites (much pointed on somite 2 in ♀ as compared to ♂)
and beyond rear tergal contour (Fig. 24.3a) especially on posterior somites, broad
lateral flaps, two rough small dentiform projections placed close to beginning on
lateral calluses on somites 2-4, but one on somites 5-18, lying at about 1/2 body
height on somite 10; pore-bearing paraterga with thicker but not broader
dorsoventrally lateral flaps as compared to poreless paraterga; ozopores evident,
lateral in position (Fig. 24.3a).
Body surface smooth throughout, with some granules but not longitudinally
rugulose on metazona below ozopores, never on prozona. Axial line (Fig. 24.3a) very
apparent, from collum to front 1/2 part of epiproct, on prozona, pre- and postsulcus
halves of metaterga 2-19 in both sexes.
Tergal setae retained partly on collum and somites 2-19, 4+4 at anterior edge and
2+2 placed in rear of collum, pattern traceable owing to insertion points, 2+2 at
anterior edge (retained as 2+2 setae or 1+1 inner setae) and 3+3 (retained as setae or
1+1 inner setae on somite 19) at posterior edge on somite 2-19; paraterga with a seta
on first dentiform projection on somites 2-3 (easily abraded).
Somite (Fig. 24.3a) slightly constricted. Stricture (Figs. 24.3a-24.3b, 24.4b)
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dividing pro- and metazoan moderately deep, narrow, clearly and densely beaded at
bottom dorsally down to paraterga level (slightly shallower in ♀ as compared to ♂).
Transverse metatergal sulcus (Figs. 24.3a-24.3b) rather well-developed 5-18
(traceable on somite 4), narrow, moderately deep, beaded at bottom, not reaching
bases of paratergum 10 in dorsal view, much shorter and shallower on somite 18.
Pleurosternal carinae (Figs. 24.2b, and 24.4b) morderately developed, much
stronger in ♂ as compared to ♀, expressed on somites 2-8, and traceable on somites
8-10 in ♂, slightly expressed on somites 2-3, and traceable on somites 4-5 in ♀.
Epiproct (Figs. 24.5-24.6) long (slight shorter in ♀ as compared to ♂), flattened
dorsoventrally, broad apically, strongly curved and directed caudoventrad (Fig. 24.6)
(more strongly in ♂ as compared to ♀) in lateral view; terminal papillae poorly
developed (not seen in dorsal view, see Fig. 24.5). Hypoproct almost obtuse triangle
in ♂, but acute triangle in ♀, caudal margin pointed with a pair of setigerous
paramedian knobs, sides almost straight in ♂ (Fig. 24.7), but slightly concave in ♀.
Sternites moderately setose; without lamina.
Legs moderately long and slim, posteriormost legpairs not particularly elongate;
moderately setose, sparely setose in ♀ as compared to ♂, tarsal brushes gradually
thinning out on legpairs 1-4.
Gonopods (Figs. 50.1-50.3b): coax long, subcylindrical, setose distoventrally
(Fig. 50.2a); prefemur big, about 1/2 femoral length, densely setose (Figs. 50.1, and
50.3); femorite rather straight, slim and long, ≒ acropodite; postfemur very short,
about 1/5 femoral length; demarcation line between postfemur and tibiotarsus existed,
latter long, ≒ femoral length, distally slightly curved mesad, distal parts of two
tibiotarsus crossed in a X -shape (Fig. 50.1) in ventral view.

DISTRIBUTION: O. coarctata is pantropical, West Indies, Surinam (蘇利南, south
115

of America), Brazil (巴西), Africa (Bollmen, 1893), Madagascar (Saussure &
Zehntner, 1902), Indoaustralian, Seychelles (塞席爾群島, west of Indian Ocean),
Middle America, Japan (Takakuwa, 1954), Philippines, Taiwan (Wang, 1964),
Thailand (泰國, Golvoatch, 1997), America Samoa (美屬薩摩亞), Coco Island, Cook
Island, Federated States of Micronesia (密克羅西尼亞, between north of equator and
east of Philippines), Fiji (斐濟), Frence Polynesia (法屬波里尼西亞), Galapagos
Islands (加拉巴哥群島), Guam (關島), Hawaiian Islands (夏威夷), Kiribati (吉里巴
斯共和國, middle of Pacific Ocean), New Caledonia (法屬新喀里多尼亞島,
southwest of Pacific Ocean), Northern Marianna Islands, Palmyra Islands, Republic of
the Marshall Islands (馬歇爾), Solomon Islands (southwest of Pacific Ocean), Tonga
(東加, southwest of Pacific Ocean), Tuvalu (吐亞魯, west of Pacific Ocean), Vanuatu
(萬那杜, southwest of Pacific Ocean), Independent state of Samoa (薩摩亞) (Shelley
and Lehtinen, 1998).
Map 12 is the distribution of O. coarctata (Saussure, 1860) in Tawian.

Genus Orthomorphella Hoffman, 1963 小直形馬陸屬 (Zhang, 1997)
*Orthomorphella Verhoeff, 1939a: 117 (having been proposed invalidly as based on two
species, this name had no status in nomenclature).
*Orthomorphella Hoffman, 1963: 587-588 (validated by Hoffman, 1963 through selection of
Polydesmus pekuensis Karch, 1881 as type-species); Jeekel, 1970: 229; Hoffman,
1980: 169; Zhang, 1997: 513.
(* See Jeekel, 1970: 229)

Type-species: O. pekuensis (Karsch, 1881)

DIAGNOSIS: Body. Paraterga moderately developed; pleurosternal carinae small to
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moderate size; transverse metatergal sulcus expressed; with a single row of 3+3~4+4
tergal setae (Hoffman, 1963)
Gonpods. Femorite long and slim, rather curved directed laterad on middle part
in ventral view (Zhang, 1997), a demarcated postfemoral part small but evidently, on
lateral side carrying a solenomere; demarcation line between postfemur and
tibiotarsus existed (In this study), tip of latter not expanded (Hoffman, 1963); seminal
groove mainly mesal, solenomere long and slim (In this study), bases of solenomere
and tibiotarsus separeted, and then attached to tibiotarsus, end of solenomere not
exposed.

REMARKS. “Postfemur with only one proess (A)” in Hoffman’s 1963, but I see the
photos of SEM, the process should exactly belong to tibiotarsus.

DISTRIBUTION: *Japan (See REMARKS), Korea, China (Hoffman, 1980: 169 ).

Orthomorphella pekuensis (Karsch, 1881) 北京小直形馬陸 (Figs. 25.1a-25.1b)
(Figs. 25.1a-25.7, 51.1a-51.1b)
Polydesmus (Paradesmus) pekuensis Karsch, 1881: 39, pl. 3 fig.10.
*Orthomorpha pekuensis Attems, 1898: 336, pl. 4, figs. 81-82.
*Orthomorpha circofera Verhoeff, 1931: 448, pl., figs. 58-60.
*Orthomorpha (Kalorthomorpha) pekuensis Attems, 1937: 83-84, fig. 102.
*Orthomorphella pecuensis [sic] Verhoeff, 1939a: 117.
Oxidus pekuensis: Chamberlin and Wang, 1953: 6; Wang, 1955a: 13.
Oxidus circofera: Wang, 1957a: 27.
*Orthomorpha (Kalorthomorpha) pekuensis: Takakuwa, 1954: 39, fig. 35.
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Orthomorphella pekuensis Hoffman, 1963: 588-589, figs. 5-4.
Oxidus pekuensis: Wang, 1963: 90; 1964: 69.
Orthomorphella pekuensis: Golovatch, 1981: 164; 1980: 54.
Chamberlinius pekuensis: Wang and Mauriès, 1996: 87.
Orthomorphella pekuensis: Zhang, 1997: 514.
Orthomorphella flavomarginata Gressitt, 1941: 58-59. New Synonym.
(* See Hoffman, 1963)

MATERIALS EXAMINED. 20♂, 20♀ (NCHUL), WangGong (王宮), FangYuan
(芳苑鄉), Changhua County (彰化縣), a land reclaimed from the sea, date unknown,
Dr. S. H. Wu. 7♂, 13♀ (NSYSUB-DI 314-333.), TengJhih (藤枝), TaoYuan (桃源
鄉), Kaohsiung County (高雄縣), Taiwan (R. O. C.), alt. about 1452 m, 2 July 2002,
Dr. H. W. Chang. 1♀ (NSYSUB-DI 334.), DaTong station (大同站), Chinese
Petroleum Corporation (中國石油), near TaiYa big bridge (泰雅大橋), no. 7
provincial road, Ilan County (宜蘭縣), wall of the toilet, alt. 163 m, 19 August 2002,
J. N. Huang. 1♂, 1♀ (NSYSUB-DI 335-336.), TaiMaLi (太麻里), TaiMaLi (太麻
里鄉), Taitung County (台東縣), litchi garden, alt. 44 m, 26 January 2003, S. S. Dai.

DESCRIPTION. Length 29-31 (♂, n=10) and 30-32 mm (♀, n=10); width of
metazonite 10 ca. 3.3-3.5 (♂) and 4 mm (♀).
Coloration black on head to front 1/2 part of epiproct, light yellow brown on rear
1/2 part of epiproct; antennae rather dark brown, antennomeres 6-7 not particularly
dark, tip of antennae whitish; yellow paraterga with black beginning; rather dark red
brown on pleuron of somites; sternites red brown; legs brown basally to light brown
distally (Figs. 25.1a-25.1b).
Body slightly flat form, gently and gradually tapering toward telson; width ratios
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of head and somites: head < collum = somite 3 = somite 4 < somite 2 < somite 5 <
somite 6 = somite 16 < somite 7 = somite 8 < somite 14 = somite 15 ≦ somite 9 <
somite 10 = somite 12 = somite 13< somite 11 in ♂, but head < collum < somite 3 =
somite 4 < somite 2 < somite 5 < somite 6 = somite 16 < somite 7 = somite 8 = somite
15 < somites 9-14 in ♀, beginning from metazona 5 evidently elongate and widened.
Head with transverse 1+1 setae on sides of epicranial groove, clypeus and
interantennal area moderately setose. Antennae long and slim, reaching stricture of
somite 4 in ♂ (Fig. 25.2), but posterior edge of somite 3 in ♀ dorsally.
Paraterga (Figs. 25.1-25.3) moderately developed on somites 2-19, but evidently
much smaller on somte 19, beginning like unconspicuous (Fig. 25.3), caudally pointed
and beyond rear tergal contour especially on posterior somtes in both sexes, but
right-angle caudal corner and reaching rear tergal contour on metazona 5 in ♂, on
somites 4-8 in ♀, broad lateral flaps, lying high, at about 2/3 body height on somite 10,
pore-bearing paraterga without broader but slightly thicker dorsoventrally lateral as
compared to poreless paraterga; ozopores evident, lateral in position (Fig. 25.3).
Body surface smooth throughout, granules and clearly longitudinally rugulose on
metazona below ozopores, never on prozona. Axial line apparent, from collum to
somite 18, on pre- and postsulcus halves of metaterga 2-18, not on proterga, but
traceable on somite 19.
Tergal setae retained partly on collum and somites 2-19, pattern traceable owing
to insertion points, 4+4 (retained as 1+1 inner setae) at anterior edge and 2+2
(retained as 1+1 inner setae) in rear row of collum, 3+3 (retained as setae) at anterior
edge on metazona 2-5, 2+2 (retained as setae on somites 6-15, and retained as 1+1
inner setae on somites 16-19) at anterior edge on metazona 6-19, and 5+5 (retained as
3+3 inner setae in ♂, but 2+2 in ♀ on metazona 19) at posterior edge on somites 2-19.
Somite (Fig. 25.3) poorly constricted. Stricture (Figs. 25.3-25.4) dividing pro119

and metazoan shallow, wide, densely and roughly beades at bottom dorsally down to
pleurosternal carinae level, not increasingly more shallow and smooth ventrad.
Transverse metatergal sulcus (Fig. 25.3) expressed on somites 5-18, narrow,
shallow, not beaded at bottom, not reaching bases of paratergum 10 in dorsal view,
traceable on somite 18.
Pleurosternal carinae (Figs. 25.2, and 25.4) well-developed on somites 2-16,
stronger in ♂ as compared to ♀, traceable on somite 17.
Epiproct moderately long (Figs. 25.5-25.6), flattened dorsoventrally, straight and
slightly directed caudoventrad in lateral view, broad apically; terminal papillae poorly
developed (not seen in dorsal view, see Fig. 25.5), subapical papillae evident, placed
quite close to tip. Hypoproct subtriangle, caudal angle rounded, with a pair of
setigerous paramedian knobs, sides almost straight (Fig. 25.7).
Sternites moderately setose; without lamina between ♂ coxae 4.
Legs long and slim (slightly slimmer in ♀ as compared to ♂), posteriormost
legpairs not particularly elongate; moderately setose, tarsal brushes gradually thinning
out from legpair 1 to posterior legpair of somite 17 in ♂.
Gonopods (Figs. 51.1a-51.1b): coxa long, subcylindrical, setose distoventrally;
prefemur big, short, about 1/4 femoral length, densely setose; femorite rather long, ≧
acropodite; postfemur about 1/5 femoral length; tibiotarsus long, about 2/3 femoral
length, tibiotarsus long, about 2/3 femur length, a long (almost 1/2 tibiotarsal length)
subrectangular, membranous branch on mesal side at base, distally curved downward
(toward prefemur) and separeted into two membranous branches different in length
with hooked tips (Fig. 51.1b), one branch with a longer hook which distal part of
solenomere attached to (Fig. 51.1a, solenomere were being separated during the
process of SEM), the other one with three dentiform projections at subapical, two
apical hooks hooked together.
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DISTRIBUTION: Chipo-ri (south of Chorwon 鐵原, Korea), Tsinan (濟南),
Shangtung (山東), surrounding of Tsinan-Hungkialu (China) (Hoffman, 1963),
Beijin (China) (Takakuwa, 1954), Pyongyang (平壤, the capital of North Korea,
Korea) (Golovatch, 198), Hopei (China) (Golovatch, 1981), Ta-An Shan, Tu Tai,
(China) (Chamberlin and Wang, 1953), from LiaoNing (遼寧), JiIn (吉林),
HeiLongJiiang (黑龍江) Prov. to HuNan (湖南) Prov. (Zhang, 1997), Taiwan
(Takakuwa, 1954, Wang, 1955a, 1963).
Map 13 is the distribution of O. pekuensis (Karsch, 1881) in Tawian.

REMARKS. 1. About the distribution of pekuensis:
The description of pekuensis material in Takakuwa, 1954 was based on the
specimens from Taiwan (Takakuwa, 1954: 40). That Hoffman said circofera collected
in Tokio (Japan) is dependent on Takakuwa, 1954. In spite of the description of
circofera material in Takakuwa, 1954 was recorded collected surrounding of Tokio
(Japan), Takakuwa mentioned this collecting record meight be wrong, the correct
collecting place may be in Korea…. (Takakuwa, 1954: 40). It means Hoffman
would be wrong, genus Orthomorphella and O. pekuensis don’t distribute in Japan,
but only in Korea, China, and Taiwan.
2. About O. flavomarginata Gressitt, 1941 (Figs. 26.1a-26.6) as a New Synonym:
I checked the the holotype (♀) of flavomarginata borrowed from CAS (type
number # 5616, California Academy of Science, San Francisco, USA), I find body
form of flavomarginata slightly flat form, rather wide, length is long enough, these
three characteristics are not usually in Paradoxosomatidae, and its paticular coloration
caused of being soaked in alcohol for a very long time seem to have met before. So I
compared with ♀ pekuensis (including ♂ and ♀) borrowed NCHUL (Department of
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Life Science of National Chung Hsing University, Taichung, Taiwan) and observe the
characteristics detaily, and also check the description of flavomarginata by Gressitt,
the unique color: shinning black tergites matchs with the fresh pekuensis materials in
NSYSUB (Department of Biological Science of National Sun Yat-sen University),
and find these two different specimens are exactly the same one.

Genus Oxidus Cook, 1911 酸帶馬陸屬
Oxidus Cook, 1911: 628-630.
*Kalorthomorpha Attems, 1914: 191.
Oxidus: Jeekel, 1970: 228; Hoffman, 1980: 169; Yin (ed), 1998: 580; Shinohara and Tanabe,
1999: 662, 669, 680.
(* See Hoffman, 1980: 169).

Type-species: Oxidus gracilis (Koch, 1847)

DIAGNOSIS: Body. Slightly flat form; clypeus and interantennal area denstly setose;
collum somewhat wider than head; with small granules on prozona dorsally down to
pleurosternal carinae, with clear bigger granules and rugulose on metazona below
ozopores; paraterga well-developed, nearly a right-angle caudal corner on anterior
somites, and caudally pointed on posterior somites; tergal setae 5+5 at anterior edge
and 1+1 in rear on collum, 2+2 at anterior edge on somites 2-19, 1+1 at posterior edge
on somite 19, with a seta on each lateral calluses of paraterga 2-19; stricture beaded at
bottom; transverse metatergal sulcus beginning from somite 4, but rather
well-developed on somite 5-17, traceable on somite 18 (Cook, 1911); without lamina
between ♂ coxae 4 (Yin (ed), 1998).
Gonopods. Telopodite rather short, distal part of telopodite four strongly curved
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simple branches (Cook, 1911). Femorite very short and strong, distally widened (Yin
(ed), 1998) and carrying a solenomere on mesal side in mesal view (In this study); a
demarcated postfemur very evidently and short in lateral view (Yin (ed), 1998), on
mesal side carrying * two branches different in length and width, longer branch
directed ventrad, and shorter one directed mesad in ventral view; demarcation line
between postfemur and tibiotarsus existed, latter curved directed ventrad in ventral
view (In this study), bifid (Yin (ed), 1998); seminal groove mainly mesal, solenomere
short and slim, basally widened, except base separeted from tibiotarsus, almost
completely attached to tibiotarsus, end of solenomere exposed (In this study).

Distribution: Japan, China, Korea, Riu Kiu Islands (Hoffman, 1980: 169)

REMARKS. * Cook didn’t describe “the longer branch” as a tibia in his 1911’s paper,
but just one of four terminal brenches of gonopods. It is thought as a tibia in
Takakuwa, 1954 and Yin (ed), 1998. The tibia and tarsus of legs are connecting in
order, but not parrales to each other as in Takakuwa’s and Yin (ed), 1998’s papers did.
So I think it should be more reasonable to taking “ the longer branch” just a branch of
postfemur.

Oxidus gracilis (Koch, 1847) 雅酸帶馬陸 (Figs. 27.1a-27.1b)
(Figs. 27.1a-27.7, 52.1a-52.2b)
Fontaria gracilis Koch, 1847: 142; 1863: 51, fig. 173.
*Paradesmus gracilis Tömösváry, 1879: 246, t. 10 figs. 1-5.
*Fontaria gracilis Weber, 1882: 468.
*Paradesmus gracilis Latzel, 1884: 162.
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**Paradesmus dasys Bollman, 1887: 619.
*Paradesmus gracilis: Attems, 1894: 45, figs. 1-4.
Orthomorpha gracilis **Bollman, 1893: 197; *Pocock, 1895: 356;* Attems, 1898: 337, figs.
89-90; *Saussure and Zehntner, 1902: 84; **Pocock, 1909: 160.
Oxidus gracilis Cook, 1911: 631.
Orthomorpha gracilis: *Attems, 1914: 196; *1937: 82-83, fig. 101.
Oxidus gracilis: Chamberlin, and Wang, 1953: 6.
Orthomorpha gracilis: Takakuwa, 1954: 37-38, figs. 31-32.
Oxidus gracilis: Wang, 1955a: 13; 1958a: 342; 1963: 90; 1964: 69; Golovatch, 1981: 164;
Miyosi, 1982: 741, 3 figs; Wang and Zhang, 1993: 848, fig. 3; Wang, and Mauriès,
1996: 86; Shelley and Lehtinen, 1998: 81, 83-84, 91, figs. 1-3.
(* See: Attems, 1937: 82, and **See: Cook, 1911: 631)

MATERIALS EXAMINED. 1♂ (NTNUL 73.), ShTing County (石碇), Taipei
County (台北縣), Taiwan (R. O. C.), alt. about 250 ~ 400 m, 9 June 1988, S. H. Chen.
1♂, 1♀ (NTNUL 61.-62.), FuLi (富里鄉), Hualien County (花蓮縣), Taiwan (R. O.
C.), alt. 169-1203 m, 4 July 1988, S. H. Chen. 1♂, 1♀ (NTNUL 57.-58.), YuanFong
(鳶峰) (on the UShe (霧社) branch line of middle crossing road), RenAi (仁愛),
Nantou County (南投縣), Taiwan (R. O. C.), under stones, alt. 2756 m, 31 August,
1988, Dr. S. H. Chen. 1♂, 1♀ (NTNUL 65.-66.), Zjhong (自忠), ShinYi (信義鄉),
Nantou County (南投縣), Taiwan (R. O. C.), alt. 2335 m, 1 July 1989, Dr. S. H. Chen.
1♂, 1♀ (NTNUL 63.-64.), TaTaJiiaAnBu (塔塔加鞍部), ShinYi (信義鄉), Nantou
County (南投), Taiwan (R. O. C.), alt. 2650 m, 2 July 1989, S. H. Chen. 1♂, 4♀
(NTNUL 52.-56.), 1♂, 1♀ (NTNUL 67.-68.) ALiShan (阿里山), ALiShan (阿里山
鄉), Chia-I County (嘉義縣), Taiwan (R. O. C.), alt. 2250 m, 3 July 1989, Dr. S. H.
Chen. 1♂(NMNS), InTan (隱潭), FengHuangGu (鳳凰谷), LuGu (鹿谷), Nantou
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County (南投), Taiwan (R. O. C.), nature forests, alt. 734 m, 24 August-25 September
1995, Dr. W. H. Chou. 1♂ (NMNS), InTan (隱潭), FengHuangGu (鳳凰谷), LuGu
(鹿谷), Nantou County (南投), Taiwan (R. O. C.), nature forests, alt. 734 m, 25
August -26 September year unknow, Dr. W. H. Chou. 1♀ (NMNS), AnMaShan (鞍
馬山), Taichung County (台中縣), Taiwan (R. O. C.), decayed area, soil collection,
0~5cm, alt. 2000, 15August 1996, R. F. Chao. 33♂, 18♀ (NMNS), 9 August 1995;
1♂ (NMNS), 13 October 1995; 4♂, 3♀ (NMNS), 29 May 1996; 1♂, 2♀
(NMNS), 31 May 1996; 6♂, 6♀ (NMNS), 24 August-25 September 1996, lawn
region behind the administration building , FengHuangGu (鳳凰谷), LuGu (鹿谷),
Nantou County (南投), Taiwan (R. O. C.), alt. 734 m, Dr. W. H. Chou. 1♂ (NTNUL
71.), ShihTing (石碇), Taipei County (台北縣), Taiwan (R. O. C.), alt. about 250 ~
400 m, 13 April 1996, S. H. Chen. 1♂ (NCHUL), YuanWangKeng (遠望坑) (toward
CaoLing(草嶺) old road), the beginning of Shuang stream (雙溪), GongLiao (貢寮
鄉), Taipei County (台北縣), Taiwan (R. O. C.), alt. about 184-224 m, 9 May 1998,
Dr. S. H. Wu. 1♂ (NSYSUB-DI 337.), GaoShan river (高山溪), WuLing farm (武
陵), HePing (和平鄉),Taichung County (台中縣), in decayed branches and leaves, alt.
1842-2327 m, 14 July 2000, S. H. Sie. 1♂ (TFRI), FuShan plant garden (福山),
ULai (烏來), Taipei County (台北), Taiwan (R. O. C.), alt. 726, 1 November 2001, W.
B. Huang. 1♂ (NSYSUB-DI 338.), LongTou (巃頭), ALiShan (阿里山), ALiShan
(阿里山鄉), Chia-I County (嘉義縣), Taiwan (R. O. C.), bamboo forests, alt. 2250 m,
21 April 2002, J. L. Chao. 1♂ (NSYSUB-DI 339.), ShihShan forest path (石山林道),
TengJhih (藤枝), TaoYuan (桃源鄉), Kaohsiung County (高雄縣), Taiwan (R. O. C.),
alt. about 1600 m, 1 August 2002, I. T. Chen. 15♂, 12♀ (NSYSUB-DI 340-366.),
GuanU ShanJuang (觀霧山莊) (a hotel), UFong (五峰), Hsinchu County (新竹縣),
Taiwan (R. O. C.), alt. 2000 m, 12 August 2002, C. C. Chen, Y. H. Lin, J. N. Huang. 6
♂, 3♀ (NSYSUB-DI 367-375.), ShangBaLing (上巴陵), HuaLing (華陵村),
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FuSiing (復興鄉), Taoyuan County (桃園縣), Taiwan (R. O. C.), alt. 1343 m, 17
August 2002, C. C. Chen, J. N. Huang. 1♂, 1♀ (NSYSUB-DI 376-377.),
YangMingShan Park (陽明山國家公園), Taipei City (台北市), Taiwan (R. O. C.), 20
September 2002, H. D. Jhu. 1♂ (NSYSUB-DI 378.), JhongJhihGuan (中之關),
YueLing (越嶺) old road, TaoYuan (桃源鄉), Kaohsiung County(高雄縣), Taiwan (R.
O. C.), in decayed wood, alt. about 2040 m, 18 October 2002, Y. H. Lin. 1♀
(NSYSUB-DI 379.), LinKou (林口鄉), Taipei County (台北縣), Taiwan (R. O. C.),
close to coast, alt. about 120 m, 15 April 2003, S. I. Wu.

DESCRIPTION. Length 19.5-21 (♂, n = 5) and 20.1-23.5 mm (♀, n = 5); width of
metazonite 10 ca. 2-2.4 (♂) and 2.1-2.6 mm (♀).
Coloration brown, somewhat darker in ♀ as compared to ♂; antennomeres 6-7
particularly dark specially on antennomeres 7, tip of antennae whitish; contrastingly
slightly darker brown on posterior edge on proterga and on front 1/2 part of epiproct;
paraterga transparent light brown; contrastingly slightly lighter brown on pleuron of
somites; sternites light yellow brown; legs pallid basally to light brownish distally
(Figs. 27.1a-27.1b).
Body slightly flat form, gently and gradually tapering toward telson; width ratios
of head and somites: head < somite 3 ≦somite 4 ≦ collum < somite 2 < somite 5
<somite 6 = somite 7 = somite 17 < somites 8-16 in ♂, but head < somite 3 < somite 4
= collum < somite 2 < somite 5 = somite 17 < somite 6 < somite 7 = somite 8 <
somites 9-16 in ♀, beginning from metazona 5 evidently elongate and slightly
widened.
Head with transverse 2+2 setae on sides of epicranial groove, clypeus and
interantennal area denstly setose. Antennae long and slim, reaching end of somite 3 in
♂ (Fig. 27.2), but reaching middle part of somite 3 in ♀ dorsally.
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Paraterga (Figs. 27.1-27.3a) well-developed, more strongly in ♂ as compared to
♀, well-developed on somites 2-19, much smaller on somte 19, beginning like quite
conspicuous (Fig. 27.3a) on somites 2-18, and unconspicuous on somite 19 in ♂, but
beginning like unconspicuous in ♀, caudally slightly pointed and beyond rear tergal
contour on somites 5-11, but strongly on somite 2-4, 12-19 especially on last posterior
somites in ♂, but caudally not pointed and slightly beyond rear contour on somite
5-12, and strongly on somite 2-4, 13-19 especially on very posterior somites in ♀,
moderately broad lateral flaps in ♂, but a narrow lateral flaps in ♀, lying at about 1/3
body height (Fig. 27.4a) on somite 10 (slightly higher in ♂ as compared to ♀);
pore-bearing paraterga without broader but slightly thicker dorsoventrally lateral flaps
as compared to poreless paraterga; ozopores evident, lateral to slightly dorsolateral in
postion (Fig. 27.7).
Body surface smooth throughout; with some granules and faintly transverse
rugulose on metazona below ozopores, never on prozona; with longitudinally rugulose
on postsulcus halves on median and posterior metaterga (not on metaterga 18-19) in ♂,
but on metaterga 2-18 (not on metaterga 19) in ♀ (strongly in ♀ as compared to ♂).
Axial line (Fig. 27.3b) apparent in ♀, contrastingly less apparent in ♂, form anterior
edge of collum to front 1/3 part of epiproct, on proterga, pre- and postsulcus halves of
metaterga.
Tergal setae almost fully on collum and somites 2-19: 5+5 (a outmost seta on
each lateral calluses of paratergum) at anterior edge and 1+1 in rear on collum, 2+2 at
anterior edge on somites 2-19, 1+1 at posterior edge on somite 19 (poorly traceable on
somites 2-18), paraterga with a seta on each lateral callus on somites 2-19.
Somite poorly constricted (Fig. 27.3a) (strongly in ♂ as compared to ♀).
Stricture (Figs. 27.3a-27.3b) dividing pro- and metazoan moderately deep, moderately
wide (slightly wider in ♂ as compared to ♀), and roughly (slightly less roughly in ♀
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as compared to ♂) and densely beaded at bottom dorsally down to paraterga level.
Transverse metatergal sulcus (Figs. 27.3a-27.3b) rather well-developed on
somites 5-18 (traceable on somite 4), narrow, moderately deep, beaded at bottom, not
reaching base of paraterga 10, traceable on somite 18.
Pleurosternal carinae (Figs. 27.2b, and 27.4b) evidently strongly in ♂ as
compared to ♀, rather well-developed on somites 2-7, traceable on somites 8-10, and
poorly traceable on somites 11-15 in ♂, but expressed on somites 2-5, poorly
traceable on somites 6-10 in ♀.
Epiproct long (Figs. 27.5-27.6), flattened dorsoventrally, straight but directed
caudoventrad (much strongly in ♀ as compared to ♂) in lateral view, rather broad
apically (wider in ♂ as compared to ♀); terminal papillae poorly developed (not seen
in dorsal view, see Fig. 27.5). Hypoproct subtrapezium, caudal margin slightly pointed
at median part (slightly strongly in ♂ as compared to ♀), with a pair of setigerous
paramedian knobs, sides concave (much strongly in ♀ as compared to ♂) (Fig. 27.7).
Sternites moderately setose; without lamina between ♂ coxae 4; ♂ somite 7
without a pair of prominet sternal cones at bases of gonopods.
Legs moderately long (much longer in ♂ as compared to ♀) and slim (slightly
slimmer in ♀ as compared to ♂), posteriormost legpairs not particularly elongate;
moderately setose, tarsal brushes gradually thinning out from legpair 1 to posterior
legpair of somite 7 in ♂.
Gonopods (Figs. 52.1a-52.2b): coax long, subcylindrical, setose distoventrally
(Figs. 52.1a, and 52.2a); prefemur (Fig. 52.1a) big, short, about 1/2 femoral length,
densely setose; femorite ＜ acropodite; postfemur (Fig. 52.2a) short, about 1/3
femoral length, carrying a short narrow branch at base and a wider and rather long
branch at tip; tibiotarsus (Fig. 52.2a) almost 1.5 times as long as femoral length, bifid
(Figs. 52.1b, and 52.2b) with many dentiform projections at tip.
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DISTRIBUTION: O. gracilis is widespread (Wang, 1964). Puloloz (Koch, 1847),
Madagascar (Saussure and Zehntner, 1902), South and North America, Hawai, New
Zealand, Malakka, South Asia, Japan, Europe (Takakuwa, 1954), Taiwan (Wang,
1955a, 1958a, 1963), Hopei (湖北, China) (Golovatch, 1981), Bonin Islands, Cook
Island, Easter Island, Fiji (斐濟), Frence Polynesia (法屬波里尼西亞), Juan
Fernandez Islands, New Caledonia (法屬新喀里多尼亞島, southwest of Pacific
Ocean), Northern Marianna Islands, Papua New Guinea, Republic of Belau, Solomon
Islands (southwest of Pacific Ocean), Vanuatu (萬那杜, southwest of Pacific Ocean)
(Shelley and Lehtinen, 1998).
Map 14 is the distribution of O. gracilis (Koch, 1847) in Tawian.
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Discussion
In Wang’ 1964 fauna, there were twenty-two species in ten genera of
Paradoxosomatidae in Taiwan, they are: Aponedyopus Verhoeff, 1939a, Cawjeekelia
Golovatch, 1980, Chamberlinius Wang, 1956, Helicorthomorpha Attems, 1914,
Kronopolites Attems, 1914, Nedyopus Attems, 1914, Orthomorpha Bollman, 1893,
Orthomorphella Hoffman, 1963, Oxidus Cook, 1911, Varyomorpha Wang, 1957b.

One species, nordenskiöldi (Attems, 1909), is misidentified by Wang and this
species should not in Taiwan, five species of twenty-two species are synonyms (see
table 2), so in fact there are seventeen species of Paradoxosomatidae are being
recorded in Wang’ 1964. Nine genera (except genus Varyomorpha Wang, 1957b) of
ten genera and ten species of seventeen species are collected and verified in this study.

In addition, 1 new recorded species: Chondromorpha xanthotricha (Attems,
1898) (adding an another genus), 13 new species (adding three more genera:
Changius gen. n., Inversispina Zhang, 1997, and Aposigipinius gen. n.). Summary, up
to now, there are 14 genera and 31 species of Paradoxosomatidae in Taiwan, in which
13 genera and 24 species are collected and verified in this study (see table 1).

One genus, Varyomorpha Wang, 1957b, and seven species are not being
collected in study period, and which were recorded in Wang’s papers, and the
locations of type species as table 3. The collecting sites of seven species in Taiwan
recorded in Wang’s papers are too rough, and this increases the difficulty of
collections. Besides, after 50 years, the habitats of Tawian have changed very much
by human or by nature, especially at Kaohsiung, Hsintien, and Urai, so, these species
maybe disappear from Taiwan.
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The materals: Aponedyopus maculayus Takakuwa, 1942, and Helicorthomorpha
kosingai (Wang, 1958a) ( a synonym of H. orthogonal (Silvestri, 1898)) are indeed
loaned from NMNH (National Museum of Natural History, Smithsonian Institution,
Washington, D. C., USA.), but both are females and the materials are damanged too
much to help identification.

The map 1 is showing all the collection sites in this study.

After morw detail collection, there must be many different kinds of millipedes in
Taiwan, this is I learned from this study, and I hope this study is the touchstone in
millipedes research in Taiwan.
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Figs. 51.1a - 51.1b Orthomorphella pekuensis (Karsch, 1881) : right gonopod,
fig. 51.1a - entire, ventral view; left gonopod, fig. 51.1b - tip of acropodite, ventral
view.
Figs. 52.1a - 52.2b Oxidus gracilis (Koch, 1847)
: left gonopod, fig. 52.1a entire, fig. 52.1b - distal part of gonopod, mesal view; right gonopod, fig. 52.2 a entire, fig. 52.2b - distal part of gonopod , lateral view.
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Table 1. A checklist of Paradoxosomatidae from Taiwan
Genera

Species

Chinese name

Aponedyopus
Verhoeff, 1939

jeanae (Wang, 1957)

珍氏似腹馬陸

I

maculayus Takakuwa, 1942

斑點似腹馬陸

W

montanus Verhoeff, 1939

山似腹馬陸

W

reesi Wang, 1957

瑞氏似腹馬陸

I

shenghaii sp. n.

聲海似腹馬陸

Spe

sergeii sp. n.

石氏似腹馬陸

Spe

aviformis sp. n.

鳥狀似萎馬陸

Spe

sierwaldae sp. n.

史氏似萎馬陸

Spe

kanoi (Takakuwa, 1943)

鹿野傑可馬陸

I

nordenskiöldi (Attems, 1909)

諾氏傑可馬陸

L

hualienensis Wang, 1956

花蓮章氏馬陸

I

parhualienensis sp. n.

似花蓮章氏馬陸

Spe

parpiceofasciatus sp. n

似深紋章氏馬陸

Spe

piceofasciatus (Gressitt, 1941)

深紋章氏馬陸

Aposigipinius
gen. n.

Cawjeekelia
Golovatch, 1980

Chamberlinius
Wang, 1956

=

Changius gen. n.

C. shengmui Wang, 1957
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I

Syn

中山張氏馬陸

jhongshan sp. n.

Notes

Spe

Genera

Species

Chinese name

* Notes

Chondromorpha
Silvestri, 1897

xanthotricha (Attems,1898)

金毛瘤馬陸

R

Helicorthomorpha
Attems, 1914

holstii (Pocock, 1895)

霍氏繞馬陸

I

orthogonal (Silvestri, 1898)

直肢繞馬陸

W

= H.

kosingai (Wang, 1958)

台灣螺旋旋馬陸

Inversispina
Zhang, 1997

taiwanspiralis sp. n.

Kronopolites
Attems, 1914

formosanus (Verhoeff,
1939)
=K. ralphi Wang, 1957

台灣隴馬陸

Nedyopus Attems,
1914

latus sp. n.

寬腹馬陸

Spe

longitudinalis sp. n.

長腹馬陸

Spe

microps sp. n.

小腹馬陸

Spe

passericaudatus sp. n.

燕尾腹馬陸

Spe

patrioticus (Attems, 1898)

愛國者腹馬陸

wui sp. n.

吳氏腹馬陸

Spe

bisculcata Pocock, 1895

雙紋直形馬陸

W

coarctata (Saussure,
1860)

粗直形馬陸

Orthomorpha
Bollman, 1893
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Spe

I

L

I

Genera

Species

Orthomorphella
Hoffman, 1963

pekuensis (Karsch, 1881)

Chinese name

Notes

北京小直形馬陸

I

=Orthomorpha
flavomarginata
Gressitt, 1941

Syn

= Oxidus circofera
(Verhoeff, 1931)
Oxidus Cook, 1911 gracilis (Koch, 1847)

雅酸帶馬陸

Varyomorpha
Wang, 1957

hsientienensis (Wang,
1957)

新店異體馬陸

W

pectinatus (Wang, 1957)

梳狀異體馬陸

W

I

* Notes : I - Identified and confirmed species; L - Specimens were loaned ; R- New record; Spe - New
species; Syn - New synonym; W - Without specimens

Table 2. Synonyms list

Synonym

Valid species

By whom and when

Helicorthomorpha kosingai
(Wang, 1958)

H. orthogonal
(Silvestri, 1898)

Jeekel, 1980: 665

Kronopolites ralphi
Wang, 1957

K. formosanus
(Verhoeff, 1939)

Hoffman, 1963: 585

Oxidus circofera
(Verhoeff, 1931)

Orthomorphella pekuensis
(Karsch, 1881)

Hoffman, 1963: 589
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Synonym

Valid species

By whom and when

Orthomorpha flavomarginata
Gressitt, 1941

Orthomorphella
pekuensis (Karsch, 1881)

In this study

Chamberlinius shengmui
Wang, 1957

C. piceofasciatus
(Gressitt, 1941)

In this study

Table 3. Species in Wang’s 1964 fauna haven’t been collected

Species and Records

Location of type species

Aponedyopus maculayus Takakuwa, 1942
1. One♀, collected from Yusan in

Taiwan (Takakuwa, 1954: 51).

Auguest (Wang, 1958: 342).
2. One♂ one♀, collected from Lan Yu
in July (Wang, 1963: 90).
A. montanus Verhoeff, 1939a
- Only in Wang’s 1964 fauna.

Should be in Taiwan (Takakuwa, 1954:
50)

Helicorthomorpha orthogonal (Silvestri,
1898)
1. One♂, collected from Kao-Yung in

New Guinea (新幾內亞, 澳洲北方島
嶼) (Silvestri, 1898: 442)

southern Taiwan in September
(Wang, 1958: 343).
2. One♀, collected from Kao Hsiung in
July (Wang, 1963: 90).
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Species and Records

Location of type species

Nedyopus patrioticus (Attems, 1898)
- Three♂ two♀, collected from

Japan (Attems, 1898: 301)

Hsin-Tien, Taipei, unknown month
(Wang, 1955: 14).
Rangoon (仰光, 緬甸守都舊稱) and

Orthomorpha bisculcata Pocock, 1895
- One ♀, collected from Chao-Chow,
(潮州, 屏東), September (Wang,

Meteleo (Carin Cheba) (Pocock,
1895: 808)

1957a: 27).
Varyomorpha hsientienensis (Wang, 1957)
1. Four♂ one♀, collected from

Hsintien, Taipei, Taiwan (Wang, 1957:
105)

Hsintien,Taipei, in December
(Wang, 1957: 104).
2. Three♂ three♀, collected from
Hsintien and Urai (烏來) in March
and April (Wang, 1958: 343).
V. pectinatus (Wang, 1957)
- One♂, collected from Urai in March

Urai, Taipei, Taiwan (Wang, 1957: 114)

(Wang, 1957: 114).
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