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(Plates I—IV.)

It has recently been shown (J.4.S.B. [n.s.] X, 1914, pp. 20I-
210, pl. xxiv) that in several groups of animals the extraordinarily
rich fauna of the Malay Archipelago is composed of highly spe-
cialized species, whose more primitive ancestors are represented
by species found at the present day mainly in the surrounding
countries. And it has been suggested that this is due to the
conditions found in the Archipelago favouring the rapid evolution
of highly specialized species, these replacing the less specialized,
and tending to force them outwards towards, or even beyond, the
borders of the combined Oriental and Australian Regions. In
this way it is possible to explain the fact that primitive species
found in Ceylon are sometimes more closely related to species
found in Australia than to their allies found in the intervening
countries.

The groups specially referred to were Passalid Coleoptera,
Crinoids, and Thelyphonids. But the reference to Thelyphonids
was based only on a short preliminary note published in the
Proceedings of the Astatic Society of Bengal for August I9II.
The object of the present paper is to supplement this note by
gathering together all available information bearing on the sub-
ject.

An excellent account of the Thelyphonidae was written by
Kraepelin and published in *“ Das Tierresch” in 1899. Although
several new species have since been described a complete synony-
mic revision of the group is as yet uncalled for, and would be
largely a repetition of Kraepelin’s work.

In many species, however, the distinctive characters are most
difficult to describe with precision, and determinations have to be
based largely on comparison with authentically named specimens
or accurate figures. Opportunity has therefore been taken of
publishing with this paper a number of figures which seem to be
required.

The numerous specimens of certain of the commoner species
of Thelyphonidae possessed by the Indian Museum have shown
that the characters supposed to be distinctive of different species
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are sometimes variable within the limits of a single species, and
have enabled me to obtain some idea of the extent of this varia-
tion.

The number of teeth on the trochanter of the arm is one
such character, and it sometimes happens that the variation is not
uniform on the two sides of the body (see text-figs. 1-4, pp. 64, 72,
74 and 76).

The structure of the modified joints of the antenniform legs
of the femasles of certain species, which Kraepelin has found to
afford useful specific characters, is almost certainly connected
with the mating habits of the group (Gravely 19150, p. 522,
pl. xxiv, figs. 25-26) ; and I have reason to think that it may pos-
sibly vary, not only according to the degree of maturity of a speci-
men, but also according to the proximity of the mating period.
As, however, none of the species in which the structure in question
is developed occur in the Indian Empire, I have been unable to
make special collections bearing on this point, and the material at
present in the Indian Museum is insufficient for its settlement,

Iwakawa (1908, pp. 287-29r1, pl. xi, figs. 1-4B) has shown
that the form of the genital segment may vary considerably
according to age, even when adult characteristics appear to be
present.

Kraepelin’s classification is based mainly on the presence or
ahsence of a keel between the median and lateral eyes and of a
tooth on the inner side of the gnathobase of the arm, the number
of vitreous spots (‘“ ommatoids”’) on the third caudal segment,
and the form of the tibial apophysis of the male. Itis now known,
however (Gravely, 19124, pp. 101 and 106), that the keel between
the lateral and median eyes, and the tooth on the gnathobase of
the arm, may either of them be present in the genus Hypoctonus.
which Kraepelin believed to be characterized mainly by the ab-
sence of both. In this connection it is perhaps noteworthy that
Hybpoctonus stoliczkae, the only known species of the genus as
hitherto defined in which there is a tooth on the guathobase of the
arm, occurs in the excessively damp region at the base of the
Darjeeling hills together with the genus Uroproctus, which is
also characterized by the possession of such a tooth; and that the
remaining genus Labochirus, which is similarly characterized, is
found in the excessively damp jungles of the Western Ghats and
of the hills of Ceylon.! There seems, therefore, to be some con-
nection, at present unaccountable, between the presence of this
tooth and the degree of moisture characteristic of the natural habi-
tat of the species possessing ic; and its value as an indication of
phylogeny is unlikely to be great.

.1 That the S. Indian species inhabit excessive'y damp jungles is an assump-
tion based on the habits of the Ceylon species. 1 failed to find any Thelyphonids
in the damp jungles of Cochin. In Cochin, as in Ceylon, Thelyphonus sepiaris

lives in comparatively hot dry places. Places suited to the existence of both forms
are often found in close proximity to one another.
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In my preliminary note on the evolution and distribution of
the Thelyphonidae it was suggested that the distinction between
the genera with and without keals between the median and lateral
eyes was extremely ancient, and consequently of fundamental
importance. The discovery of species, clearly allied not to the
keeled but to the keelless group, in which this ridge, though not
very strong, is quite distinct, renders this hypothesis less probable
than it previously appeared. The fact, however, that the species
of the keelless group which have the tibial apophysis of the male
least specialized appear, so far as is known, to agree in having
tibial spurs on the fourth pair of legs only, no matter from what
part of the world they come, seems to imply that the group
may really be an old one which once had a more continuously ex-
tensive distribution than it has at present. The only known ex-
ceptiouns to this rule are Hypoctonus oatest and one or two other
species leading up to the most specialized section of the latter
group—a section confined to the neighbourhood of Burma and
Assam. Nothing is, however, known of the male of the single
African keelless species hitherto recorded; nor is anything known
of the tibial spurs of the American keelless genus Thelyphonellus,
in which the male appears to have retained its primitive form
more nearly than has that of any Oriental species yet described.

The distinction between the keeled and keelless groups may
therefore be accepted as being in all probability of fundamental
importance, with the reservation that weak keels may occasionally
be developed in species whose other characters, especially the
form of the tibial apophysis of the male, show them to belong to
the latter and not to the former group.

The keelless group is at present divided into an Indian genus
Labochirus, in which a tooth is present on the inner margin of the
gnathobase of the arm,and a (mainly) Burmese genus Hypoctonus,
which is ordinarily without this tooth. But in view of the fact
that the tooth is now known to be present in at least one species
whose other characters show it to be a member of the latter genus,
a revised definition seems necessary.

The number of legs bearing tibial spurs, a character which is
correlated with the form of the tibial apophvsis of the male!l,
supplies an excellent basis for this definition. It is probable,
however, that as yet the group is very imperfectly known. For it
inhabits country which has for the most part been very imperfectly
explored zoologically, and the range of most at least of its species
seems to be somewhat circumscribed For the present, therefore,
it will probably be best to transfer to the genus Labochirus,
hitherto restricted to Indian species, the African and Burmese
species in which only the fourth legs bear tibial spurs, although it is

[ The tibial apophysis of the male has much the same form in the simpler
members of both groups defined according to the presence or absence of tibial
spurs on the third pair of legs; but in the more specialized specics without thesce
spurs the upper ridge of the tip of thc apophysis is most strongly developed,
while in those with these spurs the lower ridge is larger.
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by no means unlikely that ultimately these African and Burmese
forms will have to be separated under distinct generic names. It
may be pointed out here that no two species, either of Hypoctonus
or Labochirus as redefined, have ever been found together; but
that several localities are known in which both genera are repre-
sented by a single species.

The keeled group can be split into three sections :—one in
which the tibial apophysis of the male is strongly modified as in
the Oriental species of the keelless group, one in which the hand is
strongly modified, and one in which both tibial apophysis and hand
are unmodified in the male and resemble more or less closely those
of the female. The first, which includes only one genus, Typopeltis,
may conceivably have been derived from the keelless group by the
development of keels, and not from genera with keels and with the
tibial apophysis of the male unmodified, as is here assumed. No
proof is available for either hypotheses All species of the genus
Typopeltis, however, are stated by Kraepelin to have tibial spurs on
all three pairs of walking legs, not on the last one or two pairs
only as in the keelless genera The spurs of Mimoscorpius, the only
genus in which the hand is strongly modified, have not yet been des-
cribed. In thelarger genera, at least, of the section of the keeled
group with unmodified or almost unmodified hands and tibial apo-
physes in the male, the number of legs with tibial spurs is variable.

The most primitive genus of the last-mentioned section of the
keeled group appears to be the American Mastigoproctus, in which,
according to Kraepelin, the sexes are scarcely distinguishable
superficially. In all Oriental genera, except Uroproctus, the genital
sternum of the male has a strong median groove, and the posterior
margin of the following segment bears a strong median tubercle.
Uroproctus differs, however, from Mastigoproctus in having the
tibial apophyvsis of the male markedly slenderer than that of the
female, and differs from this and from all other genera of the group
in the presence of atooth on the inner side of the gnathobase of the
arm. Thethreeremaining genera, Thelyphonus, Abalius and Tetra-
balius, are distinguished from one another solely by the number of
vitreous spots on the third caudal segment. Nothing whatever is
known as to the function of these spots!; and their taxonomic
significance appears to me to be equally uncertain. Provisionally,
however, the distinctions which they afford may continue to be
regarded as generic.

The genera of Thelyphonidae may now be redefined thus :—

Keels between median and lateral eyes almost
always absent, never very strong ; tibial apo-
physis of male strongly modiged in Oriental
1.4 genera 2.
Well developed keels always present between
median and lateral eyes; tibial apophysis of
male often unmodified

I See Borner, 1904, pp. 25-26.  Concerning improbability of their being
uminous organs see Gravely, 19156, p. §23.
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Third caudal segment without vitreous spots;

tibial apophysis of male slender, but otharwise

not very different from that of female ... Thelyphonellus (American).
Third caudal segment with the usual vitreous spot

on either side; tibial apophysis of male more

strongly modified : 3.

Tibial spurs confined to the fourth pair of legs,
tibial apophysis-of male strongly modified ... Labochivus, p. 64.
3.4 Tibial spurs present on (and confined to) the
third and fourth pairs of legs; tibial apophysis
of male often still more strongly modified ... Hypoctonus, p. 67.

Tibial apophysis strongly modified in male; modi-
fication of tarsus of antenniform legs of female,
when present, affecting one or both of the elghth
and ninth (terminal) joints Typopeltis, p. 70.
4.{ Tibial apophysis of male not strongly modified ;
modification of tarsus of antenniform legs of fe-
male, when present, affecting the seventh joint
with or without one or more joints on one or
both sides of it 5.

Geenital sternum of male without median groove,

posterior margin of following sternum without

median tubercle 6.
5 1 Genital sternum of male with strong median groove,

posterior margin of followmg sternum with me-
dian tubercle . . . 8.

Hand flat, twice as broad as the long slender
femur; un]omted ﬁnger strongly curved at apex Mimoscorpius, p. 71.
Hand normal . 7.

Tibial apophy51s of male llke that of female no
tooth on inner side of gnathobase of arm ll[astzgoproctus (American).

Tibial apophysis of male much slenderer than that

] of female; a tqoth on inner side of gnathobase

. of arm in 'both sexes - ... Uroproctus, p. 71.
$ Third caudal segment with the usual smgle vitreous
spot on each side . Thelyphonus, p. 73.
1 Third caudal segment without or with two such
spots on each side 9.
Third caudal segment without vitreous spots w. Abalius, p. 78.
Third caudal segment with two vitreous spots on
each side, one above the other ... Tetvabalius, p. 78.

Before considering the connection between the phylogeny of
different forms of Indo-Australian Thelyphonidae with their dis-
tribution, it is necessary to summarize the zoogeographical informa-
tion with regard to the family at present available.

In addition to the species mentioned in the summary of this
information given below, ‘¢ Thelyphonus” spinimanus, Lucas,
angustus, Lucas and lucanoidss, Butler, from unknown localities,
appear to belong to Indo-Australian genera. The identity of the
first two appears to have been lost beyond recall.! The third is
stated by Butler (1872, p. 205) to be closely related to ¢ Thelypho-
nus ’ seticauda, Doleschall. The latter species has now, however,
been made the type of a distinct genus (Tetrabalius), to which,

I Lucas states that the types were in the Natural History Museum in Paris ;
but there is no mention of them in Kraepelin's catalogue of the Pedipalpi of that
collection (1901).
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according to Pocock (1894, pp. 122-3), the former does not belong.
The type is in the British Museum and must be redescribed before
the species can be recognized. Pocock believes it to have come
from Borneo.

Localities mentioned below are marked with an asterisk (*)
when represented in the Indian Museum collection. References to
descriptions are only given in the case of species not mentioned by
Kraepelin in ¢“ Das Ttierreich,” where descriptions of and references
to other species will be found.

Genus Labochirus, Pocock.

This genus is found in western Africa, western India, Ceylon,
Burma and the north of the Malay Peninsula; perhaps also
Borneo.

Fi1G. 1.—Abnormalities in the gnathobase and trochanter of the arm of
Labochirus proboscideus, X 4.

Labochirus africanus (Hentschel).

Western Africa: Senegal.
? Northern Africa: Algeria.

This species was described by Hentschel from female speci-
mens only in 1899. It was unknown to Kraepelin when the family
was revised in ‘“ Das Tierreich.”’

Labochirus proboscideus (Butler).
(PL. i, figs. 1-4.)

Ceylon: Central Province—*Kandy, 1500-2000 ft.; *Pera-
deniya, 1600-1800 ft.; Haragama, ca. I200-1400
ft.; *Galagedara. ca. 800-2000 ft.; *Nalanda, ca
900-1000 ft.; Matale; *? Sigiri.

? Western Province—Xalutara,
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The Kalutara record is based on a young and indeterminable
specimen in the Colombo Museum. The Sigiri specimens, which
are also young, have remarkably red fore-arms and hands.

In young specimens of this, as of other species of Thelypho-
nidae, the abdominal sterna are all much alike. The genital
sternum begins, however, to extend backwards at a very early
stage. Unfortunately the material at my disposal does not show
all stages of its development. Two early stages, and the final stage
in both sexes, are figured (pl. i, figs. 1-4).

Among the five males and three females of this species in the
Indian Museum collection one male bears an extra tooth on the
gnathobase of the left arm, and three females show abnormalities
in the armature of the trochanter of one arm. These abnormali-
ties are illustrated in text-fig. 1. Among three young specimens
one shows a slight abnormality in the trochanter.

Labochirus tauricornis, Pocock.

South India: Kanara.
Malabar—Mahé.

By an oversight this species was given the same name as the
next when originally described (Pocock, 1899z, p. 745).

Labochirus cervinus, Pocock.

South India: South Kanara—Mangalore.

Described by Pocock in 1899, and not included in ‘‘ Das
Tierveich.”’

Labochirus gastrostictus (Kraepelin).

(PL. 1, fig. 5.)
? Borneo.
This species is known only from a single female in the Vienna
Museum. A figure of its anterior abdominal sterna, kindly sup-
plied to me by Dr. Penther, is reproduced on pl. i, fig. 5.

Labochirus kraepelini (Simon).
(PL i, fig. 6; pl. ii, fig. 14.)

Malay Peninsula: *Lankawi Island.
Perak—*Grik.
E. Siamese Malay States—Biserat in
Jalor ; Bukit Grah in Nawng-Chik.

The anterior abdominal sterna of the female are shown in pl.1,
fig. 6, a figure prepared from the type from Bukit Grah, kindly
lent me by the Zoological Museum of Cambridge University. The
“ Tierveich’’ revision does not include this species, which was des-
cribed by Simon from the female sex only in 190I.
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Mr. B. H. Buxton recently presented specimens of both sexes
to the Indian Museum. The male, which was previously un-
known, may be described as follows :—Length of carapace 8-7-10°0
mm. ; maximum breadth of same 50-58 mm. Closely allied to
L. dawnae, from whichit differs only in the following particulars :—
the distance between the median eyes is perhaps scarcely as
great; the ridge in front of the lateral eyes is indistinct; the
coarser granules on the carapace are somewhat more clearly defined
and more regularly rounded; the arm and hand show more fre-
quently a slight rugosity ; the spine on the lower surface of femur
of the arm is sometimes obsolete; the tibia and hand are somewhat
slenderer; the tibial apophysis (pl. ii, fig. 14) is slenderer and is not
expanded distally—from above it seems no more strongly modified
than that of Uroproctus assamensis, but it is triangular in section
with the side nearest the hand strongly grooved.

Labochirus dawnae (Gravely).

(PL i, fig. 7; pl. ii, fig. 15.)
Lower Burma: Amherst District—*Dawna Hills, from Misty
Hollow near top of western slope (ca.
2200 ft.) to Thingannyinaung at base of
eastern slope (ca. 9oo ft.).

This species was described in 1912, and is not included in
Kraepelin’s revision. The tibial apophysis of the male (pl. ii,
fig. 15) is shorter than in the preceding species, but is of the same
general form. In both these species this apophysis is very like
that of the Ceylonese ( ? and Indian) species of the present genus,
and like that of Hypoctonus oatesi, which appears to be the least
highly specialized form yet known in the next genus.

Labochirus browni (Gravely).
(Pl i, fig. 8.)
Upper Burma: Hsipaw (N. Shan) State—*Parni near Mong-
long.
Also described in 1912. Only the female is known.

Labochirus andersoni (Oates).
(Pl. ii, fig. 16.)
Upper Burma: Bhamo District—*Second Defile of Irrawady.

? Ruby Mines District—*Pudupyu Mountain.

The latter record is that of a mutilated and immature speci-
men that Oates described as the female of this species.

The tibial apophysis of the male (pl. ii, fig. 16) is somewhat
highly modified, as in the following species.
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Labochirus ellisi (Gravely).
(PL. i, fig. 9; pl. ii, fig. 17.)

Lower Burma: Tharawady District—*Zigon Division.

Described with L. dawnae, etc., after the appearance of *“ Das
Tierreich.”’

Labochirus spp. juv.

S. India: Mysore—*Koppe.

Upper Burma: *Pum-Ga-Taung, 13 miles east of Wan-
hsaung, 3600 ft. (half way between
Sadon and Myitkyina).

Genus Hypoctonus, Thorell,

The genus Hypoctonus, as here restricted, is found mainly in
Burma, but is known to extend to Penang, Western Siam and
Southern China, and through Chittagong and Western Assam to
the base of the Darjeeling hills.

Hypoctonus oatesi, Pocock.
(PL. ii, fig. 18.)

Assam: Sylhet—*Shamshernager, ca. 100 ft.

The male was first described in the Arachnid volume of the
““ Fauna of British India’’ series (1900). The female was described
in 1912 (a).

The tibial apophysis of the male is very like that of the sim-
pler members of the preceding genus. There is no lamina either
on the upper or the lower border of the grooved surface, but the
apical angle of the latter is somewhat swollen.

The genital sternum of the female has the same form as in the
preceding genus, instead of being strongly produced backwards in
the middle as it is in most species of Hypoctonus.

Hypoctonus carmichaeli, n. sp.
(PL ii, fig. 19.)

Chittagong : *Rangamati.

Three specimens, all mature males, were obtained by the
Museum collector who accompanied H. E Lord Carmichael to
Rangamati in ]uly of last year.

The species is closely allied to H. oates?, from which it differs
only inits smoother and much slenderer arms, and in its more highly
modified tibial apophysis, which arises before the distal end of the
joint, is strongly curved at the base and has the apical angle of
the lower border of the grooved surface produced into a large and
lightly curved triangular papilla (pl. ii, fig. 19).
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Hypoctonus birmanicus, Hirst.

Lower Burma: Pegu.

Only the male is known. It was described in 1911. It is
said to be closely related to H binghams.

Hypoctonus binghami (Oates).

Lower Burma: Tavoy—*¥Reef Island at mouth of Tavoy
River.
Megui—Owen Island.

In this species also the genital sternum of the female is not ex-
tended backwards in the middle. The male is unknown to me,
but appears from descriptions to have a somewhat more strongly
modified tibial apophysis than has that of H. oatesz.

Hypoctonus formosus (Butler).
(P1. ii, fig. 20.)

Lower Burma : Ambherst District—*Moulmein (H. formosus,
s.str.); *Double Island (H. formosus, subsp.
insularis).

Also recorded from Taoo, a place whose whereabouts is un-
known to me.

Thorell gives a number of additional localities, this being the
only form without keels between the median and lateral eyes that
was recognized when he wrote. His records probably refer to
several distinct species. Simon’s specimens from Tavoy, similarly,
were no doubt H. binghami as already suggested by Oates (1889,
p. 16).

In this, as in all the following species of the genus, the lower
ridge of the grooved surface of the tibial apophysis of the male
(pl. ii, fig. 20) is strongly developed near the tip, and the genital
sternum of the female is produced backwards in the middle.

Hypoctonus rangunensis (Oates).
(PL ii, fig. 21.)

Lower Burma: *Rangoon; ? *Arakan.

Also recorded from Palon, of whose whereabouts I am uncer-
tain.

The Arakan specimen is a female with all the characters of
the Rangoon species.

Deep grooves are present hetween the paired cavities and
posterior margin of the genital sternum of all females of this
species that I have seen.
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Hypoctonus sylvaticus (Oates).
(PL i, fig. 10; pl. i, fig. 23.)

Lower Burma: Tharawadi—*Zigon ;. Minhla.
The female of this species was first described in 1912 (2).

Hypoctonus saxatilis (Oates).
(PL. 1, fig. 11; pl. ii, fig. 22.)

Lower Burma: *Thayetmyo.

Hypoctonus wood-masoni (Oates).
(PL. i, fig. 12; pl. ii, fig. 24.)

Lower Burma: Amherst District—*Dhammathat, Gyaing
River a few miles from Moulmein (sea
level); *Sukli, E. side of Dawna Hills,
ca. 2100 ft.; *Myawadi, Burmo-Siamese
frontier, ca. goo ft. ; *near Mulaijyit Moun-
tain; *Meetan (? Mita of Imperial Ga-
zetteer) in the Haung-tharaw Valley.

This appears to be a somewhat widely distributed species ;
but many of the above records are based on females only.

The figure of the genital sternum of the female (pl. i, fig. 12)
has been prepared from Oates’ specimen Since it was prepared
specimens have been added to our collection which indicate that
this one is scarcely fully mature. In these the posterior median
expansion of the genital sternum is even narrower in proportion to
its length and more abrupt, and its posterior margin may be lightly
cleft in the middle line.

Hypoctonus stoliczkae, Gravely.
(PL. ii, fig. 25.)
E. Himalayas : Darjeeling District—*Punkabari.

Described in 1912. The lamina developed from the lower
ridge of the grooved surface of the tibial apophysis is exception-
ally large in this species.

Hypoctonus granosus, Pocock.

China : Yunnan.

Only the female isknown. Pocock, who described it in 1900 (a),
states that it is recognizable from all previously described species
by the coarse granulation on the upper side of the hand.

Hypoctonus spp.

China: Yunnan—*Lo-po-ssu-Chuan.
Siam: *¥*Meetaw forest, Raheng, 2000 ft.
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Upper Burma: *On high ridge (ca. 1000 ft.) at source of
Kyathe, Myaung, Bawbin forest reserve;
*Pyinmanna, Yamethin, Meiktila ; Bha-
.mo; Mandalay; Thigyam.

Lower Burma : Prome; *Farm Caves near Moulmein ; Kathis-
tan, ca. goo ft., and Western slopes of
Pegu Yomas, 1000-1100 ft., Thayetmyo
District; Thagata-Juva in Mulaiyit Moun-
tain.

Malay Peninsula : Penang Island.

Genus Typopeltis, Pocock.

This genus is confined to far eastern Asia from Cochin China
to Siberia and Hong Kong to Japan. Since the publication of the
Revision in ‘“ Das Tierreich >’ Pocock (19ooa, p. 298) and Tarnani
(1901, p. 214) have published keys for the determination of species.

Typopeltis amurensis (Tarnani)'.

E. Siberia: between Olga Bay and the Amur River.
China: Canton—Sikiang.
Annam.

Also recorded from Haut Song Chai and Mois Balnar, whose
whereabouts I have been unable to trace.

The tarsi of the antenniform legs of the female are unmodi-
fied.

Typopeltis kasnakowi, Tarnani.

Siam: Arran Kull; Ta-ta-kham (? or -khaw) : Watanaa.

This species was described by Tarnani in 1901 from male spe-
cimens only.

Typopeltis niger (Tarnani).
China,

Also known from the male only.

Typopeltis tarnani, Pocock.

N. Siam : Lampun.
This species was described from the male only in 1902.

Typopeltis dalyi, Pocock.

Siam: Lampun; Lacan via Raheng.

This species was described in 1900 (a) ; it does not appear in
the °“ Tierveich ’’ revision.

I See below, p. 80, footnote.
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The tarsi of the antenniform legs are modified in the female
of this and all the remaining species of the genus.

Typopeltis stimpsoni (Wood).
Incl. T crucifer, Pocock.

(P1. i, fig. 13.)

Japan: Yokohama.

Loochoo Islands : O6-Sima.

Formosa : Tam-sui on the Keelung River; Kushaku Moun-

tain ; *Takao

Hong Kong.

This appears to be a most variable species. Iwakawa (1go8)
has shown that T crucifer cannot be separated from T stimpson:.
This author does not appear to have been aware that Schwangart
(19o6) had suggested splitting the former species into two sub-
species, a proceeding whose validity now seems very doubtful.

Among other characters, the armature of the lower side of the
trochanter of the arm seems to be very variable (compare pl. i,
fig. 13 of the present paper with pl. i, fig, 15 of Kraepelin, 1897).

Typopeltis harmandi, Kraepelin.

Cochin China.

This species was described by Kraepelin in 1900. It does not

appear in his revision in ‘‘ Das Tierreich.”’ Only the female is
knhown.

Genus Mimoscorpius, Pocock.
Mimoscorpius pugnator, Butler.

Philippine Islands.
Only the male is known.

Genus Uroproctus, Pocock.
Uroproctus assamensis, Stoliczka.
(PL iii, figs. 26, 27 ; pl. iv, figs. 35, 36.)

E. Himalayas: Darjeeling District—*Punkabari and *Sevoke
(both near base of hills); *Ghumti Tea
Estate, 2500 ft.; Pedong; Maria Bastil.
*Dafla Hills.
Abor Country—¥*Kobo, 400 ft.; *banks of
Siyom River below Damda, 1300 ft.; *be-
side stream below Balek ; *Rotung, 1300 ft.;

1 Dr. Sutherland informs me that Maria Basti is the same place as that called
Kaggia Monastery on-the Survey of India map of the Darjeeling District.
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*Upper Rotung ca. 2000 ft.; *between lat.
28°'45 and 29°, ca. 4000 ft.
Assam: *¥Goalpara District.

Darrang District—*Assam-Bhutan frontier
north of Mangaldai, ca. 300 ft.; *Kowpati ;
*Tezpur; Burroi!; *Harmuttil.

Lakhimpur District—*Dikrang Valley ; Sadiya.

Sibsagar District—*Dumar Dulong, Moran
P.O.

*Garo Hills

Khasi Hills—*Cherra Punji.

Sylhet—*Shamshernager, ca. 100 ft.; *¥Langla,
ca. 100 ft.

Cachar—*Silcuri forests.

In addition to the above localities ‘¢ Thelyphonus assamensis
was recorded by Simon in 1885 (p 452) from the Malay Peninsula
and Indo-China. In 1896 he again recorded the species from Indo-
China, this time from Pavie’s collection. In his full report upon

Juv,

[F'16. 2.—Abnormalities in the trochanter of the arm of
Uroproctus assamensis, X 4.

that collection, however, he records Thelyphonus schimkewitschi
instead (1904, p. 293). Uroproctus assamensis is not otherwise
recorded either south or east of Assam, and there can be no doubt,
I think, that the record from the Malay Peninsula as well as that
from Indo China was based upon an incorrect determination.
Kraepelin records the species from Calcutta ; but this record prob-
ably refers not to the original place of capture. but to the place
of dispatch; for there do not appear to be any Thelyphonids in
the Gangetic Plain or Delta.

Uroproctus assamensis is an extremely constant species, in
spite of its abundance and wide distribution. Even abnorma-
lities in the teeth on the trochanters of the arms, such as are
shown in text-fig. 2, are very rare, occurring only in two or three
out of over fifty specimens examined.

! According to the labels these two localities are situated at the base of:the
Dafla Hills. They must therefore be in or near the Darrang District. T cannot
ocate them with greater precision than this.
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The genital sternum is very little modified in adults of either
sex (see pl iii, figs. 26 and 27). In the female especially it remains
throughout life very like that of immature specimens of all forms
of Thelyphonidae.

Genus Thelyphonus, Latreille.

This genus occurs throughout the Oriental Region, with the ex-
ception of Burma where it is largely, if not entirely, replaced by
Hypoctonus ; and it extends far eastwards among the Polynesian
islands.

Thelyphonus sepiaris, Butler.
Incl. T cristatus, Pocock.

* ¢“ Western Bengal”’ (probably Chota Nagpur, which is no
longer included in Bengal).
Orissa : ¥Balasore ; *Barkul on the Chilka Lake, o-1ooo ft.
South India: Ganjam District—*Gopkuda Island, Chilka
Lake ; foot of Mohiri Hills, 3 or 4 miles
from Berhampur!l,
Karnul District—*Nandyal.
Chengalpat District—*Poonamallee; *Tiru-
valur.
Coromandel coast—Pondicherri; Genji.
Salem District—*Yercaud in the Shevaroy
Hills.
Coimbatore District—*QOotacamund in the
Nilgiri Hills ; foot of Anamalai Hills.
Mysore—Bangalore, ca. 3000 ft.; French
Rocks.
Cochin—Trichur.
Travancore—Trivandrum ; Athengil®; Aram-
boly 2.
Ceylon: North-Central Province—¥*Anuradhapura; *Min-
neriya ; ¥Polonuruwa.
Central Province—*Sigiri; *Nalanda.

Thelyphonus sepiaris was originally described by Butler (1873,
p.131)from ‘“ Tongoo ’’ (? =Taung-ngu) in Burma and from Ceylon;
and Pocock (1894, p. 134) states that the type of Butler’s T nsgre-
scens from Tenasserim is identical with 7' sepiarss. But no original
records from outside the Indian Peninsula appear to have been
made since. Pocock (1900 b, p. 105, foot-note) regards the local-
ity recorded for T wmigrescens as probably incorrect; and in this
he is doubtless right.

The Tongoo cotypes of T sepiaris were only lent to Butler
and seem now to have disappeared-—possibly they may have

I Mr. Fischer tells me that his observations on the courtship of the species
(1911) were made at this place.
2 Specimens in the Trivandrum Museum.
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been T schnehageni, Kraepelin. Altogether it seems most un-
likely that T sepiaris really occurs in Burma at all.

Butler does not say whether his figure of T sepiaris (1873,
pl. v, fig. 6) was taken from one of his Burmese or Ceylonese speci-
mens. It differs from specimens of T sepiarss from India and
Ceylon in having the tibia of the arm slightly broader instead of
narrower than it is long. I have no knowledge of the shape of
the tibia of the arm of T schnehagens.

Thelyphonus septaris is a much more variable species than
Uroproctus assamensis. The range of variation in the teeth of the
trochanters of the arms is indicated in text-fig. 3. One maleof T
sepraris in the Indian Museum collection has the hand relatively
narrow as in the female. The shape of the fingers is somewhat

variable in both sexes.
o0
0O O
d
?

Juv.

F1G. 3.—Abnormalities in the trochanter of the arm of Thelyph onus sepiaris, X 4.

Specimens answering to Pocock’s descriptions of the subspecies
indicus and muricola, and to that of the form which he regarded
as a distinct species cristatus, occur with various intermediate
forms in various places, and I am unable to regard any of them as

in any way distinct,

Thelyphonus schnehageni, Kraepelin.

Burma: Rangoon.
Only the female is known.

Thelyphonus manilanus, Koch.

Philippine Islands: Manila.
Moluccas: Halmaheira (subsp. halmaheirae, Kraepelin).

New Guinea (introduced).
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Thelyphonus wayi, Pocock.

Siam : Bathambang.

Described from a single female in 19o0(a).

In this species and the next the tarsal joints of the antenni-
form legs, though long as in Uroproctus assamensis and the pre-
ceding species of Thelyphonus, are modified in mature females as
in the remaining species of Thelyphonus.

Thelyphonus anthracinus (Pocock).

Borneo: Batu Song in Eastern Sarawak.

The antenniform legs of the female are of the same transi-
tional type as in the preceding species. The male has probably
been described by Thorell (see below, p. 76).

Thelyphonus caudatus (Linnaeus).
(Pl iii, figs. 28, 29; pl. iv, figs. 37, 38.)

Java; Batavia; *Buitenzorg; *West Java.

Pocock (1874, p. 122) gives Hong Kong as well as Java. As,
however, there are no records from intervening countries the occur-
rence of the species in the former locality needs confirmation be-
fore it can be accepted.

Thelyphonus linganus, Koch.
(Pl iii, figs. 30, 31; pl. iv, figs. 39, 40.)

Malay Peninsula: Penang.

Perak—Ulu Selama; *Grik; *Lenggong
Cave ; ? Larut Hills, 3400 ft.

Kelantan—Kuala Aring.

*¥Johore—Johore Bahru; up to about 500
ft. on Gunong Pulai.

*Singapore.

Sumatran Islands: Sumatra; Linga ; *Sinkep.

The specimens from Perak differ from those from further south
in that the tarsi of the antenniform legs are less distinctly modi-
fied, being of more uniform thickness and lacking the grooves on
the sixth and seventh segments and the hook on the seventh. In
a series of specimens from Johore and Sinkep Island the grooves
are, however, usually absent from the sixth segment and often
from the seventh, while the tooth is not always well developed.
Probably, therefore, the differences are not specific.

Tarnani (1895) records this species from Batavia; but his
description is inadequate, and his figure of the tarsus of the anten-
niform leg indicates a mistaken identification, the eighth joint
being, for instance, shorter instead of longer than the seventh, and
the third longer instead of shorter than broad.

G
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Thorell (1888, pp. 390-395) records a male from Borneo; but
from his description of the tarsus of the antenniform legs it is
clear that the identification is at fault. Kraepelin (1897, pp. 32-3)
believes this specimen to be the male of T anthracinus, Pocock.

In Kraepelin’s key for the identification of species the presence
of a longitudinal groove in the last sternum is mentioned as one
of the principal characteristics of both sexes of T linganus. In
the female, however, this is not so well developed as in the male,
and in some specimens it is absent.

In a series of 27 specimens of T linganus from Johore, eight
show abnormalities of some kind in the armature of the trochanter.
Five of these are shown in text-fig. 4. There are no such ab-

Q

d o 0 Q

0

F16. 4—Abnormalities in the trochanter of the arm of Theryphonus
linganus, X 4.

normalities among our eleven specimens from Perak, ten from
Sinkep Island, and two from Singapore.

T helyphonus borneensis, Kraepelin.

Borneo.
Only the female is known.

Thelyphonus klugi, Kraepelin.

Sumatra.
Celebes.

Thelyphonus celebensis, Kraepelin.
Celebes.
Only the female is known.



1916,] F. H. GRAVELY : Indo-Australian Thelyphonidae. 77

Thelyphonus doriae, Thorell.
(PL iv, figs. 34, 41.)

Malay Peninsula: Singapore.
Sumatran Islands: Billiton Island, half way between Sumatra
and Borneo.
Java.
Borneo: Sarawak—*Kuching; Mt. Dulit (var. Aosez).
West Borneo (var. 4oser)—Pontianak.
Central Borneo.

Thelyphonus sucki, Kraepelin.
(PL iii, fig. 32; pl. iv, fig. 42.)

South-East Borneo: Tandjong; *Bendjermasin.

Thelyphonus semperi, Kraepelin,

Philippine Islands: Mindanao—Zamboanga, the Western ex-
tremity of the Island.

Thelyphonus pococki, Tarnani.
Celebes.

This species has been described (Tarnani, 1900, p. 482) since
the revision of the family in ¢ Das Tierreich.”” Only the female
is known. It appears to be closely related to T semperi.

Thelyphonus schimkewitschi, Tarnani.

(PL iii, fig. 33; pl. iv, fig. 43.)

Siam: *Pitsanuloke, *Bangkok; Koh Si Chang (Island);
Chantaboon.

Laos : Luang Prabang.

Cambodia.

Cochin China: Saigon.

T helyphonus burchardi, Kraepelin.

East Sumatra : Sungei Lalah,

This species has been described from female specimens only
(Kraepelin, 1910, pp. 99-100, pl. i, figs. ra-c) since the revision of
the family in ‘“ Das T'ierreich.”’

Thelyphonus insulanus, Keyserling.

New Hebrides.
Fiji Islands: Viti—Kandanavu.

Pocock (1899b, p. 98) says that this is a true Thelyphonus,
not an Abalius as suggested by Kraepelin (1897, p. 17). Kraepelin
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(1899, p. 322) finally suggests affinities with T schimkewitscii. 1
have not seen a description of the species.

Thelyphonus hanseni, Kraepelin.
Philippine Islands: Mindanao.

Thelyphonus asperatus, Thorell.

Java.
Amboina.

Thelyphonus leucurus, Pocock.

Solomon Islands: New Georgia—Narowal ; Rubiana.

Thelyphonus sumatranus, Kraepelin.

Sumatra.
Described from the male only.

Genus Abalius, Kraepelin.

In one species of this genus (A. rohdet) the tarsi of the antenni-
form legs are long as in Uroproctus, and are not modified in the
female. 1In the rest they are short, and are- modified in the female
as in the more highly specialized species of Thelyphonus.

Abalius rohdei, Kraepelin.
New Guinea.

Abalius samoanus, Kraepelin.

Samoa : Upolu.
Male unknown.

Abalius willeyi, Pocock.
New Britain.

Male unknown.

Abalius manilanus, Kraepelin.

Philippine Islands: Manila.

This species has been described from a female specimen
(Kraepelin, 1900, p. 7, text-fig. 2) since the revision of the family
in “ Das Tierreich.”’

Genus Tetrabalius, Thorell.

This genus occurs in the Moluccas and Borneo.

The tarsi of the antenniform legs are moderately short and are
slightly modified in the female of the only species in which they
have been examined.
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Tetrabalius seticauda (Doleschall).

Moluccas : Halmaheira ; Amboina; Ternate ; Batjan; Ceram.

Tetrabalius nasutus, Thorell.
Borneo.

Only one specimen is known. It is said to be a female, but
both antenniform legs are damaged.

It will be seen from the foregoing pages that among the Thely-
phonidae .evolution has chiefly affected three organs—the tibial
apophyses of the male, the tarsi of the antenniform legs of the
female, and the genital sternum of both sexes.

The modification of the tarsi of the antenniform legs of the
female occurs at about the place at which the male holds them
between his chelicerae during courtship (see Gravely, 19150,
p. 52-2, pl. xxiv, fig. 25) and there can be little doubt that it
implies a specialization connected with this process. Species in
which these tarsi are modified must therefore be regarded as higher
in the evolutionary scale than allied species in which they are
unmodified.

Nothing definite is known as to the uses of the modified tibial
apophyses of males; but since this modification is also confined to
one sex it is presumably also connected in some way with sexual
processes. In any case, since the tibial apophyses of both sexes
of some genera, and of females of all, are alike simply conical,
those species must clearly be regarded as most highly specialized
in the males of which these apophyses are most widely removed
from this fundamental form.

With regard to the genital sterna, those species in which these
plates undergo the greatest change when maturity is reached must
similarly be regarded as the most highly specialized.

Specialization of the genital sterna appears to be roughly
correlated with specialization in other parts. Thus in the keelless
genera, in which the antenniform legs are never modified, it is not
known to occur in the genus Labochirus, very few members of
which have the tibial apophysis as highly modified as is usual in
the genus Hypoctonus ; and in the genus Hypoctonus it appears to
be confined to the most specialized species—i.e. to those in which
the tibial apophyses of the male bear a distinct lamina on the
lower border of the grooved sutface. Similarly in the keeled
group it appears to be least marked, among Indo-Australian
forms, in the genus Uroproctus, in which the tibial apophyses of
the male are scarcely, and the antenniform legs of the female
not at all, modified. Specialization of the genital sternum ap-
pears, moreover, often to be more marked in males than in females
in genera in which the antenniform legs of the latter are more
strongly modified than the tibial apophyses of the former, and
vice versa. It seems impossible to say more at present with refer-
ence to modifications of the genital sternum.
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The genera characterized by the specialization of the tibial
apophyses of males are three in number—Labockirus, Hypoctonus
and Typopeltis.

The distribution of the genus Labochirus, as already pointed out
(above, p. 61), suggests that this genus, which contains almost all
the most primitive representatives of the keelless group in the Indo-
Australian area, once had a more continuously wide distribution
than is at present the case. Its most highly specialized species ap-
pear to be confined to Burma, in and around which country and
nowhere else the remaining Indo-Australian genus of the keelless
group—Hypoctonus—is found. The more primitive species of this
genus closely resemble those of the last, proving a common origin
for the two; but the proportion of highly specialized species is
much greater. I have already alluded to the concentration of this
highly specialized genus in Burma as evidence that the conditions
found among the secluded valleys of this country have acted as a
stimulus to evolution in the same sort of way as the conditions
found among the islands of the East Indian Archipelago, a con-
clusion which finds support in other groups (see Gravely, 19154,
p. 416).

The genus Hypoctonus appears to be dominant over the whole
of Burma, and its range extends beyond the Siamese frontier
almost to Raheng in the Me Ping Valley, an immature specimen
having been sent to us by Mr. C. S. Barton from laterite jungle
in the forest surrounding the Metaw River, a river which joins
the Me Ping from the west close to Raheng. From open ground
in this forest Mr. Barton has also sent us an immature specimen of
the genus T'helyphonus, a genus which appears to be widely dis-
tributed in Siam and Indo-China. It is difficult to determine,
from the evidence at present available, whether Thelyphonus or
Typopeltis is the dominant genus of the two last named countries,
or whether both are equally common.

Typopeltis extends northwards to Japan and Siberia. It
resembles the keelless genera already dealt with in having the
tibial apophyses of males strongly modified, though perhaps in
general a little less strongly. In addition, however, the tarsi of
the antenniform legs of females—though always long—are often
somewhat modified, a thing which is unknown in the keelless
genera. It is impossible in the present state of our knowledge to
locate the evolutionary centre of this genus, but it is noteworthy
that the only species in which the antenniform legs of the female
are known to be unmodified is Typopeltis amurensis ' from Siberia
on the periphery of the range of the genus.

_ Omitting the genus Mimoscorpius (from the Philippines), of
which scarcely anything is known, the keeled genera with unmodi-

! The type specimen is a female from Siberia. Kraepelin (18
. . . . . 7, p 1
identifies with this a male from Canton. In view of the limitecfl) rangg of9 mogt sp:g
cies of Thelyphonidae the correctness of this identification can scarcely be ton-

sidered certain. Unfortunately nothing is known of the sex of the Indo-Chinese
specimens in the Paris Museum,




1916.] F. H. GRAVELY : Indo-Australian Thelyphonidae. 81

fied or almost unmodified male tibial apophyses remain for consi-
-deration. Of these the genus Uroproctus, whose unmodified geni-
tal sternum indicates its primitive character, contains only one
species, a species the females of which have the tarsi of their an-
tenniform legs long and unmodified. In two at least of the other
three genera the females of some species have the tarsi of their anten-
niform legs long and unmodified, while those of most have them
short and modified, two species of Thelyphonus being transitional in
so far as these tarsi are long although modified. The phylogenetic
value of the distinctions between these genera is very doubtful,
and they may be treated here as together forming a single unit.

The species found in the Malay Peninsula and Archipelago
and the Polynesian Islands are as follows :—

T helyphonus manilanus, Thelyphonus insulanus,
' anthracinus, ’s hansent,
' caudaius, ' asperatus,
»s linganus. ’s leucurus,
' borneensis, ’ sumatranus,
)y kiungi, Abalius rohdes,
' celebensis, ,s  Samoanus,
' doriae, ,,  willeyt,
' sucke, s  manilanus,
’s sempert, Tetrabalius seticauda,
' pococki, 'y nasutus.
burchards,

»

In two of these—Thelvphonus sumatranus from Sumatra and
Abalius nasutus from Borneo—the structure of the antenniform
legs of the female is not definitely known.! But the tarsi of
these legs are short in the male of the former species, and as
shortening appears to follow modification it may be assumed that
they are modified in the female. In the only known specimen of
the latter species they are damaged.

In all the others, except Thelyphonus anthracinus from Borneo,
Thelyphonus manilanus from the Philippines and Moluccas, and
Abalius rohdei from New Guinea, they are both modified and short.
In the first of these three exceptional species they are modified
but long ; in the other two they are both long and unmodified.

In Continental Asia (excluding the Malay Peninsula and in-
cluding Ceylon) on the other hand, only two out of five species be-
longing to the keeled group have the antenniform tarsi modified,
and in one of these they are long. Both species are, moreover,
confined to Siam and Indo-China, 7.e. they are the nearest of all
to the Archipelago.

The country west of Siam and more directly north of the
Malay Peninsula is occupied by the keelless genera Hypoctonus

1 I have not seen a description of 7 insulanus. If it is allied to T schim-
kewitchi as Kraepelin suggests it must have the antenniform legs of the female
medified.
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and Labochirus. Only one species of Thelyphonus—T schnehagent
from Rangoon—has been recorded from this country. Through-
out Assam and the Eastern Himalayas the present group of genera
is represented by Uroproctus assamensis; and throughout the
Indian Peninsula and Ceylon by Thelyphonus sepiaris. In all of
these three species the tarsi of the antenniform legs of the female
are long and unmodified.

Itis clear, therefore, that species of this group are more numer-
ous and as a rule more highly specialized in the Archipelago than
in Continental Asia.

SuMMARY OF CONCLUSIONS.

1. The degree to which different species of Thelyphonidae
have been affected by the process of evolution can best be seen in
the genital sternum of both sexes, the antenniform legs of the
female, and the tibial apophyses of the male (p. 79).

2. 'The modifications seen in the genital sternum are not suffi-
ciently definite or varied to be of much use for the purposes of this
paper. Broadly speaking, however, they are correlated with the
modifications seen in the other two structures mentioned (p. 79).

3. One of these two structures is affected in some genera,
and the other in the rest. Only in the genus Typopeltis are both
affected together. The relationships of this genus are rendered
obscure by the fact that it differs from other genera with modified
male tibial apophyses in having keels between the median and
lateral eyes, and that it differs from other genera with modified
female antenniform legs in having a different (more nearly ter-
minal) series of joints affected by the modification (pp. 62 and 80).

4. The genera Uroproctus, Thelyphonus, Abalius and Tetra-
balius are closely related. Except in so far as the structure of the
genital sternum of Uroproctus indicates the primitive character of
this genus, they are separated by characters of doubtful phylo-
genetic significance and they are best treated together as a unit
group for the purposes of this paper. In all species the tibial
apophysis of the male is simply conical, though often slenderer
than that of the female; in the more highly specialized species the
antenniform legs of the female are modified (pp. 62 and 81).

5. Twenty-three of the twenty-eight species belonging to these
four genera are found in and confined to the Malay Peninsula, the
Malay Archipelago and the Polynesian Islands. Of these the females
of only two have unmodified antenniformlegs ; oneof the remaining
twenty-one has the tarsi of these legs unshortened although they
are modified (p. 81). Of the two species which inhabit Siam and
Indo-China one has these tarsi shortened and the other unshort-
ened ; both have them modified (p. 81). One species has been re-
corded from Burma, where the keelless genera with modified male
tibial apophyses are dominant. Like the two species occurring
(and dominant) in Assam and in the Indian Peninsula (with Ceylon)
respectively it has the antenniform legs of the female unmodified
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(pp. 81-82). Species found in and near the Archipelago are evi-
dently, then, more highly specialized and much more numerous
than those in Burma, Assam and the Indian Peninsula.

6. Thekeellessgenera may for the present be regarded astwo
in number ; but it has been necessary to redefine them (pp. 61-63).
The genus Labochirus as redefined occurs in Africa,in South India
and Ceylon, in Burma and the north of the Malay Peninsula, and
perhaps in Borneo (pp. 64-67). 1t is composed almost entirely of
relatively primitive forms which presumably had at one time a
more continuously wide distribution than at present. Two species
(L. andersont and L. ellist), however, show a specialization of the
male tibial apophysis similar to that found in the higher members
of the genus Hypoctonus, but affecting the upper instead of the
lower border of the grooved surface. Both these species are con-
fined to Burma (pp. 64 and 80). The genus Hypoctonus, which
consists chiefly of the more highly specialized species of the group,
is also confined to Burma, whose secluded valleys presumably form
the main evolutionary centre of the group. The fauna of these
valleys is very imperfectly known, and the species of this group
have for the most part very restricted ranges. Probably, therefore,
there is still much to be learnt with regard to them (pp. 61 and 80).

7. In the genus Typopeltis the number of records, espe-
cially from Continental Asia, is exceptionally small in comparison
with the range of the genus, which indicates that here too there
is still much to be found out. For the present the most that can
be said is that the evolutionary centre is presumably somewhere
in the tropics, that the genus does not extend south of Indo-China,
and that the only species in which the female is known to have un-
modified antenniform legs occurs in Siberia on the northern peri-
phery of the range of the genus (p. 80).

8. Nothing can be said of the genus Mimoscorpius from the
Philippines, as next to nothing is known about it.

9. Before concluding it may be well to note that the two
American genera, which do not properly come within the scope of
this paper, are both extremely primitive. Thelyphonellus has the
male tibial apophysis less modified than any of its Oriental keel-
less allies; and Mastigoproctus has the genital sternum as little
modified as the allied and primitive Oriental Uroproctus, and the
tibial apophyses alike in the two sexes.
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