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PREFACE

THe first fascicle of the first part of this Catalogue of Indian Decapod
Crustacea was published in 1901, and contained the Introduction and the
Brachyura Primigenia or Dromiacea; this second fascicle of the first part
includes the Cyclometopon Family of Potamonide, or Fresh-water Crabs,
and is intended, like its precursors of the series, to be complete 1n 1tself.
This 1instalment, however, differs from 1ts precursors 1n containing
neither a Bibliography nor a full Table of Genera and Species, the chief
reason for their omission being that Miss Rathbun’s recent Memoir, ¢ Les
Crabes d’ean douce,” published 1n Nowwvelles Archives du Muséum d Histovre

Naturelle, Series 4, 1904-1906, renders them unnecessary.



[. INTRODUCTION

Tur Potamonidee, to give them their new patronymic, derived from an old
generic name that was exhumed about twelve years ago—the Thelpheusiens and
Thelphusinee of Milne Edwards, the Zelphusinea of Dana, the Zelphuside of
other days—are one of the families of Cyclometopon or Cancroid Crabs. '

On pp. 27 and 28 of the first fascicle of the first part of this catalogue
there will be found a scheme of classification of the crabs which shows the
position of the Cyclometopa, as accepted and understood m this work; and I
would further refer to a paper 1n the Jowrnal of the Asiatic Society of Bengal
for 1899, vol. Ixviii., part ii., pp. 470-473, for the scheme of classification of the
Cyclometopa, to which 1 propose still to adhere.

Both these schemes have recently been modified to a slight extent, and
incidentally the good old terms Cyclometopa and Catometopa (to which at one
time the Poiamonide were referred) have disappeared; but modifications of
this kind seem to me to be, like the manner of spelling Sam Weller's name,
entirely a question of taste and fancy.

Of the five families— Corystide, Cancride, Portunide, Xanthide, and
Potamonidee—that constitute the tribe Cyclometopa, the nearest connexions of
the Potamonidee seem, from every point of view, to be the Xanthide.

The Potamonide have been variously arranged in subfamilies by difterent
authors, but I am not prepared to accept any of the subdivisions hitherto
proposed. This subject will be considered further on: for the present, 1t 1s
enough to say that the Potamonide of the Oriental region can be grouped 1n
two subfamilies, namely—(1) Potamonine, and (2) Gecarcinucine or Para-
telphusince.  The definitions of these subfamilies, and of the genera and
subgenera assembled under each, will be found mn the sequel. It 1s necessary,
first, to say something of the habits of the Potamonide ; of their geographical
distribution, with special reference to the Oriental region; and of certain
things that make both the identification and the grouping of the species of this
family particularly difficult. As it will be necessary, in dealing with these
matters, to refer to certain species by name, the 1nitial proceeding must be to

present a list of the Indian species included in the family. This list can not be
' A
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regarded as complete, seeing that there are large tracts of the country, such as
Rajputana and the States of Central India, Hyderabad and Berar, the Central
Provinces and the small States between them and Chota Nagpur, and, last of
all, Mysore, where fresh-water crabs have been hardly touched by collectors.
It is of course possible, that in such dry parts of the country as those first
mentioned, fresh-water crabs may be scarce; but i the little-explored jungle
tracts of the borders of Chota Nagpur and the Central Provinces they might
be expected to be abundant.

ANALYTICAL Li1sT oF INDIAN PoTAMONIDA

Genvus [..~POTAMON Subgenus iv.—ACANTHOTELPHUSA :—

35. P. dayanum (W.-M.). _
36. P. wood-masont (Rathb.). ( = “ Para-
telphusa’ edwardsi, W.-M.). '

Subgenus i.—PoTAMON :—
1. P. fluviatile, var. ibericum, M. de B.

2. s var. gedrqsianum, A. A. 37. P. fungosum, A. A.

9. s var. monticola, W.-M. 38 P. ‘fba? (de Man).

%‘ P. ko U_ZOU Ense; Rathbun. 39. P. crenuliferum (W.-M.).

b, P. athinsomianum, W.-M. | 40, } var. floccosum, A. A.

0. ’s var. venlriosum, A. A. 41. P. calvum, A. A. ‘

7 7 vat. emphyseleum, A. A. 42, P. martenst (W.-M.).

8. ’s var. ambivium, A. A.

9. P. lifarium, A. A. 43. Potamon (Geotelphusa) enode, Kingsley,
10. P. andersontanum, W .-M. said to occur in South India, is not repre-
11. ) var.rangoonense, Rathb. sented in the collection.

12, ’s var. asperatum, A. A.
13. y var. manipurense, A. A. Genus 1I.-~PARATELPHUSA
14. s var. (ritum, A. A, Subgenus i.—PARATELPHUSA :—
15. P. edwardsi, W .-M. 1. P. spinigera, W .-M.
16. 3 var. furtum, A. A. 2. P. trilobata, A. A.
17. P. luspidum, W.-M. 3. P. blanfordi, A. A.
18. P. pealianum, W.-M. 4. P. sinensis, Edw.
19. ’s var. antennarium, A. A. 5. P. grayi, A. A.
20. P. tumidum, W .-M.
91. P. turgidulum, A. A. Subgenus ii.—BARYTELPHUSA :(—
22. P.(?) tumidulum, A. A. - 6. P. jacquemontiz (Rathb.).
23. P. austenianum, W.-M. (. D. lamellifrons, A. A.
24. P. simulum, A. A. 8. P. cunicularis (Westw.).
25. P. manii, Rathb. 9. P. prox. cunicularzs.
26. P. pruinosum, A. A. 10. P. edentula, A. A.
27. P. turgidulimanus, A. A. 11. P. prox. edentula.
28. P. thagalense, Rathb. 12. P. napewa, A. A.
29. Potamon sp. 13. P. pulvinata, A. A.
14. P. guerini (Edw.).

Subgenus ii.—PoTamiscus :(— 15. ., var. planata (A. M. E.).
30. P. sikkimense (Rathb.). 16. ’s var. pocockiana (Hend.).
31, s var. from Nepal. 17. P. pollicaris, A. A.

32. P. annandaliz, A. A. 18. P. Zugubrés (W.-M.).
| P.(?) tumidulum, No. 22.] 19. s var. mgerrima, A. A.
20. s var. plauta, A. A.
Subgenus iii.—GEOTELPHUSA :— 21. P. falcidigitis, A. A.
33. P. adatretum, A. A. 292. P. harpazx, A. A.

34. P. prox. adiatretum. 23. P. masoniana (Hend.).



Subgenus iii.—OZzIOTELPHUSA :— 38. P. austrina, A. A.
24. P. hydrodromus (Herbst). 39. Paratelphusa sp.
25 yy var.

Subgenus vi.—(GLOBITELPHUSA (—

40. P. baker:, A. A.
41. ’s var. cylindrus, A. A.

- 26. P. bouvieri (Rathb.).
27. Paratelphusa sp.

Subgenus iv.—PHRiCOTELPHUSA :— 42. P. pistorica, A. A.
28. P. calliamira (de Man). 43. P. gubernatoris, A. A.
29, P.sp. 1 prox. callianira. 44. P. pilosipes, A. A.
30. P. sp. 2 prox. callianira. 45. P. fronto, A. A.
31. P. elegans (de Man). _
32. P. gageu, A. A. Genus III.—GECARCINUCUS
33, 7% campestris, A. A. Subgenus i.—GECARCINUCUS :—
34. P. carimifera (de Man). = '
1. G. jacquemontu, Edw.
Subgenus v.—LIOTELPHUSA :— 2. G. edwardst, W.-M.
35. P. levis (W.-M.). -
36. ,,  var. Subgenus ii.—CYLINDROTELPHUSA :(—
37. ,,  var. quadrata, A. A. 3. G. stentops (W.-M.).

Hagsits.—The Potamonide, though a few species can also exist quite well
on the one hand in brackish water and on the other hand in damp jungle, are
typical inhabitants of fresh water. They are found in ponds, lakes, streams,
rivers, and marshes; and though they flourish most at low or inconsiderable
levels in the tropics, they extend into the warmer temperate regions, and are
also quite common at considerable elevations in the torrid zone.

Among the Indian Poitamonide we find examples of all these modes and
stations of life. For instance, in the swamps of Lower Bengal, a very common
species is Paratelphusa spinigera : 1n the rainy season 1t can be seen In any
Calcutta tank, often reposing on the bank, half-immersed in the water : in the
cold season it may be found in the jheels in swarms, half-buried in the mud :
in the hot season, when the surface-waters dry up, it digs deep burrows to get
down to the ground-water. The same species, . spinigera, on the one hand
ascends the Ganges and Jumna as far as Hardwar and Saharanpur, and the
Jhelum valley to an elevation of 2000 feet, and on the other hand does not
object to the brackish water of the Gangetic delta.

In the jungles of the Western Ghauts, up to a height of 4000 feet, more
than one species, and in the neighbourhood of Darjeeling, at elevations of
5000 to 7000 feet, at least two species of these crabs may be met with, far from
any collection of water, during and shortly after the rainy season.

In ponds in the plaing of Southern India, where the temperature 1s never
very low, Paratelphusa hydrodromus ( = Telphusa leschenaultre of many authors)
is common : in river-pools in Baluchistan, at an elevation of over 6000 feet,
where the winter cold may be intense, varieties of Polamon fluviatile can find
a living.

The eggs of Potamonide are comparatively large, and are not extremely



4

numerous in a batch. They are carried by the mother in the usual way of
crabs, and, so far as is known, are hatched not as zoaeas, but in a much more

advanced stage, and the young stay in the mother’s brood-pouch until they
have attained the adult form and a considerable size.

DIFFERENTIATION OF SPECIES AND VARIETIES.—Owing to their frequent
variability, the definition of species in this group 1s peculiarly difficult, and
here, as everywhere, unanimity upon the species question seems beyond
attainment.

As to the causes of variation, one may, without oftence 1 hope, make the
trite surmise, that in an assemblage of species many of which have a very
considerable range of horizon and are moreover tied to a perpetually changing
medium—tor nothing can be much more inconstant than the conditions of a
stream or of a pool of fresh water in the tropics—slight vicissitudes of existence,
capable, however, of leaving their mark, may be unusually frequent.

In discussing the question of variation and the difficulties which 1t presents
to the systematist, the easiest way will be to enumerate the ¢ points ” by which
species among Indian Potamonide are judged, and then to consider the
constancy of each point. '

The pomts looked to by the systematist may be enumerated as follows, so
far as Oriental species are concerned :—

1. Carapace : its shape, its breadth, its depth and dorsal convexity, and 1ts
surface sculpture and ¢ areolation.” L

2. “Cervical groove” : its course or curve; its depth, distinctness, and
completeness.

3. Front : its breadth, its degree of declivity, and 1ts shape.

4. Orbit: its shape, the size and sharpness of the external orbital angle,
and the presence or absence of a gap between that angle and the lower border
of the orbit.

5. Amntero-lateral borders of carapace : their length, their curve or convexity,
their sculpture, and the size of the lateral epibranchial tooth.

6. Epigastric crests: their size and distinctness, and their position with
regard to the post-orbital crests and to the front.

7. Post-orbital crests : their sharpness and distinctness, their position with
regard to the epigastric crests, their relation to the cervical groove, and their
relation to the lateral epibranchial spine. , -

8. Abdomen of adult male : its general shape, and shape and breadth ot
the 6th and 7th segments.

9. Antennal flagellum : 1ts degree of development.

10. Mandibular palp : form of the terminal segment, whether simple or
cleft into two lobes. .

11. External maxillipeds : length of their exopodite, presence or absence
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of a flagellum to the exopodite, presence or absence of a longitudinal groove
on the ventral surface of the 1schium, and shape and breadth of merus.

12. Chelvpeds : presence or absence of a subterminal spine on the upper
border of the merus, and shape and gape of fingers. '

13. Legs : length and degree of robustness, and length of dactyli.

My experience of the value of these points in dealing with Indian species
1s as follows :(—

(1) Carapace : the shape and breadth vary with age and sex in the same
species ; the carapace tends to grow broader with age, especially in the male.

The amount of dorsal convexity is more constant ; but Schenkel believes,
and I am inclined to agree with him, that residence in the cold, well-aerated
water of rapid mountain-streams tends to flatten the carapace, whereas
residence in the warmer, and therefore less oxygenated waters of the plains,
throws more work on the breathing-mechanism, and so tends to enlarge the
oill-chambers and thus to blow out the carapace. The inferences, then, are—
(1) that breadth of carapace alone 1s not a safe criterion of species; (2) nor
is convexity of carapace, in the case of forms living at greatly different
levels in the same basin. The ‘“areolation” of the carapace, however, is
constant. |

(2) Cervical groove : as tar as the Indian Potamontde are concerned, the
course, the depth, the breadth, and the completeness or incompleteness of
the cervical groove are all of constant value, not only in discriminating, but
also in grouping the species, as will be noticed in the sequel.

(3) Front: the relative breadth of the front changes throughout the life
of the individual, becoming less and less with age: so that this character is
fallacious ; the degree of declivity also varies in the same species; but the
shape of the front, in so far as it depends upon (1) the amount of convergence
of the sides, and (2) the sharpness of the supra-antennular fold, is not change-
able, as a rule.

(4) Orbit: the presence or absence of a gap between the lower border and
the outer angle of the orbit seems to be a fixed “point”; the shape of the orbit

does not vary, but the prominence ot the outer orbital angle does.

(5) Amntero-lateral borders of carapace: their relative length (chord) is
pretty constant, but the arc may vary much; their sculpture may get worn
with age, but is otherwise fairly safe; the size of the lateral epibranchial tooth
is variable, in many species.

(6) Epigastric crests: the position of these, with regard to the front and
with regard to the post-orbital crests, is fairly constant m any species.

(7) Post-orbital crests: the relation of these to the epigastric crests
(whether continuous with them or not, and whether overlapped by them or
not) and to the cervical groove (whether cleft by it or not) does not often
vary, nor does their relation to the epibranchial spine; but the make of the
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crests (whether they are unbroken throughout or ragged in places) 1s not so
umform ' ' '

- [With regard to the sculpture and armature of the antero-lateral borders
of the carapace, and with regard to the epigastric and post-orbital crests, 1
should like to say that, however important they may be for discriminating
species, they do not of themselves alone give any clue to the affinities of species. ]

(8) The shape of the abdomen of the adult male is a safe guide to
affinities, and the shape of the two terminal segments, and sometimes of the
fifth segment also, is often of diagnostic value for species; but this holds good
only for the full-grown adult. '

' (9) Awniennal flagellum : this has not been used much for diﬂ’erentiating
species, but its taxonomic value is often very striking.

(10) Mandibular palp. Acting upon a suggestion made by Dr W. T.
Calman, 1 have examined the mandibular palp in almost every individual of
the collection described in the sequel. It never varies. Though of no value
for differentiating species, it seems to me to be the long-desired index of
natural affinities of species.

(11) Zaternal mazillipeds. 'The exopodite usually has a strong plumose
flagellum, but there i1s quite a number of species 1 which the exopodite is
non-flagellate. In some individuals of these non-flagellate species there may
be a vestige of a flagellum—a mere papilla; and 1n one of these species some
individuals may have, and sometimes on one side only, a well-developed
flagellum. Some stress has been laid upon a longitudinal groove on the ventral
surface of the ischium ; but in species where it 1s distinct its position may be
inconstant, and in species where it 1s Indistinet its degree of distinctness may
be variable to the vanishing-point. The shape and breadth of the merus are
very constant. '

(12) Chelipeds. The shape of the dactylus, which also determines the
oape of the fingers, varies, and in the case of the larger cheliped (of the male
in particular) the amount of difference, depending upon age, may be enormous.
The chele of the larger cheliped seem to go on growing throughout life, and
the most common growth-change is for the dactylus to become more and more
curved and toothless. The inference 1s that distinctions based solely upon the
form of the chelee and the gape of the fingers are to be distrusted.

(13) Legs. As the proportions of the legs do not alter much with age,
whereas in many species those of the chelipeds do, distinctions based solely upon
the length of the legs relative to the length of the chelipeds may be fallacious.

In deciding the limits of species, I have estimated all these points to the
best of my ability. In dealing with large series, I have often had the greatest
difficulty in deciding between ““species” and ‘““variety ": 1 can vouch that my
“varieties ” have cost me much work of the kind performed by King Bruce’s
spider. '
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As to the forms here described as varieties, I should of course, as a
believer in the origin of species mainly by the accumulated selection of small
adaptive variations, like to think that they were geographical races, or incipient
species. But 1 do not know enough about them to say that they are so, or
even to think that they are so. In fact, I do not always know what they are :
there may be cases of individual abnormality among them. '

In most cases where forms that seem to me to be varieties have been
specifically named by other authors, I have used those names, as I do not like
interfering with other people’s finger-posts. '

- GEOGRAPHICAL DiIsTRIBUTION.-—In the present confused state of the
system, I do not think it safe to discuss the geographical distribution of the
Potamonidee : 1 shall restrict myself to a consideration of the manner of disposal
of the family within the limits of the Indian Empire, beginning with certain
bare statements regarding the composition and disposition of the three Indian
genera.

1. The genus Potamon. The Indian species of this genus are arranged 1n
four subgenera : Poiamon, Potamiscus, Geotelphusa, Acanthotelphusa.

«. The subgenus Potamon includes twenty-eight or twenty-nine Indian
species and varieties: the type is the paleearctic Potamon fluviatile Latr., which
is found in South Hurope and North Africa. The Indian species are found
in Baluchistan, the Afghan border, all along the Himalayas from west to east,
and thence still further eastwards to China and southwards to the Malay

Peninsula and Islands.
No species of the subgenus Potamon has yet been found in the Indian

Peninsula.

No species of the subgenus Potamon has yet been found in the Indo-
Gangetic Plain, though one species (P. fluviatile, var. tbericum) has been found
in the valley of the Jhelum at 2000 feet. The species said to come from
Ceylon depends upon a dealer’s locality of more than fifty years ago, and I do
not accept 1t. |

b. The subgenus Potamescus includes two or three Indian species : all three
belong to the Eastern Himalayan region, but one of them (P. sikkimense) has
also been found at Ajmere in Rajputana—extra-peninsular.

c. The subgenus Geotelphusa includes three Indian species: the type is
Potamon (Geotelphusa) obtusipes, Stimpson, from the Japanese Islands. Two of
the Indian species occur 1n the Eastern sub-Himalayan region, one of them

being also found in Burma.
One species (L. enode, Kingsley)® is said to occur in the Indian Peninsula.

1 I have seen only one specimen ot Geotelphusa enodis (Kingsley), and its mouth-parts were so
much stuck together that I could not make out the form of the mandibular palp, so that I am not
perfectly satisfied that it really belongs to the Potamon clan.
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One (the type species) 1s sald to have been found in the Indo-Gangetic
Plain at Calcutta. 1 think this 1s likely to be a mistake. 1 know the
Potamonide of Fastern Bengal fairly well, and the only Calcutta species at all
like a Geotelphusa 1s Paratelphusa (Phricotelphusa) campestris.

d. The subgenus Acanthotelphusa includes eight Indian species and varieties.
The type is Potamon (Acanthotelphusa) nilotica (Edw.) from Egypt. Three of
the Indian species occur in the Hastern sub-Himalayan region. Six occur in
Burma. Two occur 1n the Indo-(zangetic Plain—in its eastern part.

2. The genus Paratelphusa. 'The Indian species of this genus are
arranged in six subgenera : Paratelphusa, Barytelphusa, Oziotelphusa (1 use
Miiller’s mame for reasons of priority, but in an entirely difterent semse),
Phricotelphusa, Liotelphusa, and Globitelphusa. 'The last three genera are not
so sharply separated from one another at a// pomts as could be wished.

a. The subgenus Paratelphusa. The type of this subgenus 1s P. trideniata
(Edw.), from the islands of Malaysia. The Indian species are five in number.
Two occur in Burma. Two occur in the KEastern sub-Himalayan region. One
occurs in the Indo-Gangetic Plain. One aberrant species occurs in Baluchistan.

No specles of the subgenus Paratelphusa has yet been found in the Indian
Peninsula.

b. The subgenus Barytelphusa. The type of this subgenus is the common
Indian Paratelphusa (Barytelphusa) jacquemontic (Rathbun)= Telphusc indica
(Edw.); eighteen Indian species and varieties are included in it. Eight species
belong to the Kastern sub-Himalayan region: nine belong to the Peninsula :
one species has a wide range in the Indo-(Gangetic Plamm and extends to the
Western Himalayan region at Naini Tal.

No species of the subgenus Barytelphusa has been found in Burma.

No species of the subgenus Barylelphusa has been found in the North-
west Frontier region.

c. The subgenus Oziotelphusa. This subgenus, the type of which is the
common Indian Paratelphusa (Oziotelphusa) hydrodromus (Herbst) = T
leschenaudie (Edw.), includes four Indian species and varieties. Three of these
occur 1n the Peninsula. One—a doubtful species—is found in the Eastern
sub-Himalayan region. One occurs in the Eastern part of the Indo-Gangetic
Plan.

No species of the subgenus Oziotelphusa is found in Burma. No species
1s found 1n the Himalayas or in the North-west Frontier region.

d. The subgenus Phricotelphusa. The type of this subgenus is Paratelphusa
(Phricotelphusa) callianira (de Man), from Mergui. 1t includes seven Indian
species and varieties. Five helong to Burma. One belongs to the Eastern
Himalayan region. One belongs to the Indo-Gangetic Plain, near Calcutta ;
but only one specimen of this species 1s known.

No species of the subgenus Phricotelphusa occurs in the Peninsula. No
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species has been found m the Western Himalayas or i the North-west
Frontier region.

¢. The subgenus Leotelphusa. The type of this subgenus, which includes
five Indian species and varieties, 1s Paratelphusa (Liotelphusa) leevis (W.-M.).
Three species belong to the Hastern sub-Himalayan region. One belongs to
Burma. One belongs to the Peninsula.

/- The subgenus Globitelphusa includes six species and varieties. Three
are restricted to the Eastern sub-Himalayan region. Three are restricted to
the western edge of the Peninsula. None 1s found i Burma.

No species either of Leiotelphusa or Globitelphusa are found in the Western
Himalayas, or in the North-west Frontier region, or in the Indo-Gangetic Plain.

3. The genus Gecarcinucus. This genus 1s closely related to the subgenus
Barytelphusa of the genus Paratelphusa. 1t 1ncludes three species, all of
which are restricted to the western edge of the Peninsula. The only other

species known is from New Guinea.

To look at the matter from the converse side : the Indian fresh-water crabs
appear to hang together in six territories, as follows :—

(1) A Western Frontier Territory, including Baluchistan, the North-west
Frontier, and the north-west corner of the Punjab (Salt Range). Here we
find only—(1) the subgenus Potamon (varieties of the common palearctic
species . fAuviatile Latr.), and (2) in the southern portion of the territory a
species of the subgenus Paratelphusa-—a species which, though 1n some respects
quite singular, seems to be a derivative of P. spinigera.

(2) A Western Himalayan Territory, extending perhaps as far eastwards
as Nepal. Here we find only—(1) species of the subgenus Potamon (species
which are closely related to P. fluviatile), and (2) one species of the Paratel-
phusa subgenus Barytelphusa.

(3) A North-eastern Frontier, or Fastern Himalayan, or FEastern sub-
Himalayan Territory, including Sikkim, Bhutan, and the lower Brahmaputra
draimnage system. In this territory there occur representatives of every
subgenus of Potamon and of every subgenus of Paratelphuse that exists
within the boundaries of the Indian Empire: in short, we find everything but
Gecarcinucus. It looks as if this territory had been the motherland of the
Indian branch of the family. Whence it was originally stocked 1s by no means
clear ; nor does it look as if it could have been stocked at one time and by one
movement. It has certain very characteristic features of its own, for the
details of which I refer to the appended Geographical List; 1t has certain
intimate relations with the Malayo-Burman territory which, as they are
specific, polnt to a recent connexion with that territory: and 1t has certain
strong resemblances to the Malabar territory which, as they are in no case

specific, would rather indicate an anterior connexion with that territory.
B
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(4) A Burma-Malay Territory, including all that part of the Indian
Empire that lies south of the new political province of Assam and east of the
Bay of Bengal. Here we find representatives of three of the four subgenera
of Potamon and of three of the six subgenera of Paratelphusa, six of the
Potamons, but none of the Paratelphusas, being exoteric. o

(5) A Peninsular Territory, including the Indian Pemnsula south of the
Indo-Gangetic Plain. How far Ceylon is included 1 cannot say: my reasons
for exciuding Ceylon from consideration are stated elsewhere. = In this centre
no species of the subgenus Potamon is found, nor any Potamon at all, except
Potamon (Geotelphusa) enode, which, according to Henderson, has been met
with in South India. With this exception, all the fresh-water crabs of the
Penmsula are Paratelphusas and Gecarcinucus. Of the fifteen species of
Paratelphusa proper to this territory, eight belong to the subgenus Barytelphusa,
which 1s the predominant Paratelphusa subgenus of the Eastern Frontier
territory, and three belong to the subgenus Globitelphusa, which is not found
elsewhere out of the Hastern Frontier territory.

(6) The Indo-Gangetic Plain, including all the territory south of the
Himalayan foothills and north of the Central Indian plateaux, from the Indus
to the Brahmaputra. In this territory two species of the Potamon subgenus
Acanthotelphuse are found, and no other species of the genus Potamon. lts
other species belong to the Paratelphusa subgenera: Paratelphusa (one),
Barytelphusa (three), Oziotelphusa (one), and Phricotelphusa (one). Only
two of its species are peculiar to it, and one of these 1s perhaps only a race
of an Hastern Frontier species. It looks as if this terrltory had been recently
colonized from the East and from the South.

Although the distribution of the Indian fresh-water crabs does not at all
points fit the schemes either of Blanford or of Wallace, there is nothing about
it that is actually discordant with either of those schemes. The chief point of
difference is that in the case of the Potamonide—(1) the Indo-Gangetic Plain
is quite sharply separated from the Peninsula, and (2) the North-eastern
Frontier territory is much more independent of Wallace’s Indo-Chinese sub-
division, and of Blanford’s Transgangetic subdivision, of the Oriental region.

Blanford’s zoological subregions are based entirely, and Wallace’s very
largely, on vertebrates; and 1t has therefore seemed to me more profitable to
compare the distribution of the Indian Potamonide, not with Blanford's
zoological subregions, but with the physiographical divisions upon which his
zoological divisions are built.

Blanford divides the area of the Indian KEmpire into five primary
physiographical regions, namely—(«) the Indo-Gangetic Plain, (4) the Indian
Peninsula, (¢) Ceylon, (4) the Himalayas, and (¢) Assam, Burma, and the
parts east of the Bay of Bengal. -
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(@) The Indo-Gangetic Plain is subdivided by Blanford into three
physiographical *tracts ”—a Punjab tract, which also includes Baluchistan; a
North-west Provinces tract; and a Bengal tract, which also includes the
Brabmaputra valley.

The Punjab tract he places in the south-east corner of the Mediterranean
subregion of the Holarctic (Paleearctic) zoological region: the North-west
Provinces tract is included in his Cisgangetic zoological subregion: the
Bengal tract he includes in his Transgangetic zoological subregion. l

These dispositions, based on the distribution of vertebrata, the present
paper does not pretend to criticise : what I think it important to recognize 1s
that, so far as the fresh-water crabs are concerned, the great physical tract
known as the Indo-Gangetic Plain 1s a zoological division also.

(b)) The Indian Peninsula. This physical feature is divided by Blanford
into five tracts, namely : Rajputana, Central India, and Kathiawar ; the Deccan ;
Behar-Orissa, including also the eastern part of the Central Provinces, Chota
Nagpur, and the Northern Circars; the Carnatic and Madras; and the
Malabar coast.

All these physiographical tracts are included in his Cisgangetic zoological
subregion. And here again I do not wish to dissent from his conclusion, but
only to draw attention to the facts that for the Potamonide the Peninsula as a
whole 1s a zoological division as much as a physical one, and the Malabar
coast physical tract 1salso a distinet zoological subdivision of it.

(¢) Ceylon. Blanford recognizes two physical tracts in Ceylon, namely : a
northern tract, practically continuous with the Cisgangetic subregion ; and a hilil
tract, forming an outlier of the Malabar tract, and also included with that tract
in the Cisgangetic zoological subregion. _

I regret that 1 have not sufficient first-hand knowledge of the iresh-water
crabs of Ceylon to include them in my analysis. Miss Rathbun, in her great
monograph, gives the following list for Ceylon -—* Potamon” soror (Zehntner),
“ Potamon atkinsonianum” (\?M), Potamon (Geotelphusa) enode (Kingsley),
Paratelphusa (Oziotelphusa) hydrodromus (Herbst), Potamon (Barytelphusa)
bouvier: (Rathb.), Paratelphusa (Barytelphusa) guerini (Edw.), and “ Potamon ”
rugoswim (Kingsley). Potamon rugosum is a Paratelphusa. From Zehntner’s
account, Potamon soror, which 1s said to resemble P. rugosum, except in the
shape of the front, 1s as likely to be a Paratelphusa as a Potamon. Potamon
enode 1 know from only one specimen, in which the form of the mandibular
palp cannot be distinguished. And Potamon atkinsonianuwm rests upon a
specimen of P. koolooense in the British Museum, which, I understand from
Dr Calman, was purchased from a dealer more than fifty years ago, when
dealers’ localities were, I think, not unimpeachable.

(d) The Himalayas, This great primary geographical division is cut by
Blanford into three physical tracts, namely: Tibet; the Western Himalayan
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tract, from Hazara to Nepal; and the Fastern Himalayan tract, from Nepal
to the head of the Assam valley.

No Potamonide, so far as I know, have been reported from the Tibetan
tract. 1 have collected in the western part of the tract, but did not find any
traces of crabs there, and Captain F. H. Stewart’s fresh-water collection from
the eastern part of the tract contains no crabs.

But, as regards the eastern and western Himalayan tracts, I would point
out that, for Potamonide, they are zoological as well as physical subdivisions.

(¢) Assam, Burma, and the territories east of the Bay of Bengal. This

physical division is separated by Blanford into six tracts, namely : Assam, includ-
ing the neighbouring hills, Chittagong, and Arakan; Upper Burma; Pegu;
Tenasserim, as far south as Mergui; the Andamans and Nicobars; and South
Tenasserim. Of these the first four form part of Blanford’s Transgangetic
zoological subregion, and the last is included in his Malayan subregion. Here,
again, the appended Geographical List seems to demonstrate that at least the
northern part of the Assam tract 1s a division that can be recognized by its
fresh-water crabs as well as by 1ts physical features.
'With regard to the Andaman-Nicobar tract, I have nothing to say. 1
have never seen or heard of any Potamonide in the Andamans. Heller and
Biirger report Paratelphusa (Oziotelphusa) hydrodromus (Herbst) ( = Telphusa
leschenaudiz, Edw.), from the Nicobars; and if their identification, or, rather,
since the identification of this species 1s hardly open to dispute, 1f their
locality-label is correct, this is something extraordinary, as this species belongs
to the Peninsula, Ceylon, and the eastern part of the Indo-Gangetic Plain. |

To conclude: while allowing that Blanford’s zoological subdivisions of
the Indian Empire, which are based on the present distribution of vertebrates,
sult the Potamonidee In a general way, 1t i1s here claimed that that author’s
physical subdivisions of the area have, as a rule, a much more exact corre-
spondence with the tracts in which the constituent groups of the family are
concentrated. It may also be added that Blanford himself emphasised, in the
case of the vertebrate fauna, certain points which a study of the fresh-water
crabs brings into strong relief. These points are as follows :—

(1) The close connexion between the Himalayas and Burma, and “the
evidence in favour of the principal elements in the Himalayan fauna having
been derived, probably at no distant period geologically, from the Assam
range.” 1 think that the evidence from the fresh-water crabs strongly
corroborates this view.

(2) The identity of the river fauna (strikingly exemplified in the cetacean
Platanista, the crocodilian Gawvialis, the chelonian Hardella, and the siluroid
Sisa) of the Indus and Ganges, and the consequent potency of the claim of the
Indo-Gangetic Plain to recognition as a special zoological subregion.

(3) The difference between the vertebrate fauna of («) the HKastern and
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Western Himalayas, and of (b)) Assam and Burma. Both these differences—
the former quite clearly, and the latter a difference seen beneath a likeness—
are brought out in a study of the fresh-water crabs.

(4) The presence in the Malabar tract of forms that do not occur 1 other
parts of the Peninsula, or even in any other part of the Indian political area,
and ““the remarkable fact” that, beyond these forms restricted to the Malabar
tract, there are many Himalayan or Burmese (or both) mammals and birds that
are found in it and not 1n the Peninsula. Blanford also devotes a special note
to the vertebrate genera that occur in India and Burma but not in the
Himalayas. All three points, namely—(1) a close correspondence of genera
(but not of species) between the Peninsula and the territory east of the Indo-
Gangetic Plain to the exclusion of the plain itself; (2) a specially intimate
correspondence between the Malabar tract and the said eastern territory ; and
(3) the restriction of certain forms to the Malabar tract ;—are well 1llustrated
by the fresh-water crabs. The evidence for these conclusions 1s presented in
the following list of Indian Potamonidee arranged geographically.

GGEOGRAPHICAL LisT oF THE INDIAN PoTAMONIDA.

1. WESTERN FRONTIER TERRITORY.

(BaLucHisTaN AND N.-W. FroNTIER PrOVINCE.)

3. Potamon sp.

4. Paratelphusa blanford.

1. Poiamon fluviatile var. ibericum.
var. gedrosianum.

Lo

22 22

2. WESTERN HIMALAYAN TERRITORY.

(HiMALAYAS EASTWARDS As FAR AS NEPAL.)

1. Potamon atkinsonianum. 4. Potamon koolooense.

2. ’ ’ var. emphyseteum. 5. Paratelphusa (Barytelphusa) masoniana (at
3. ,s ’s var. ambiium. Naini Tal).
3. NORTH-EASTERN FRONTIER TERRITORY.
(S1kkiM, BHUTAN, AND THE LoweEr BRAHMAPUTRA DRAINAGE-SYSTEM.)
1. Potamon fluviatile var. monticola. 18. Paratelphusa spumigera.
2. Potamon atkisonianum. 19. Paratelphusa trilobata.
3. Potamon bifarium. 20. Paratelphusa (Barytelphusa) edentula.
4. Potamon andersomanum. 21. s »s SP. prox. edentula.
b. ’s s var. asperatum. 22. ’e » napeaq.
6. ’s s var. mamipurense. 23. ’s s lugubris.
7. Potamon pealianum. 24. ., yo sy VAY.mgerrima.
8. ’s s var. antennarium. 29, s ’s »» var. plauta.
9. Potamon () tumidulum (or Potamiscus). 26. ’s .» falcidigitis.
10. Potamon austenrtanum. 27. ’s »» harpax.
11. Potamon (Fotamiscus) sikkimense. 28. Paratelphusa (Phricotelphusa) gagei.
12. ’ ” annandalu. 29. Paratelphusa (Liotelphusa) leevis.
13. Potamon (Geolelphusa) adiatretum. 30. . . »» Var. quadrata.
14. ve s SP. 31. Paratelphusa (Globitelphusa) bakeri.
15. Potamon (Acanthotelphusa) wood-masoni. 39. \s _ \s »» var. cylindrus.
160. ’ s fungosum. 39, s »  mstorica.
17. e ’s fece. 34. Paratelphusa (Ozwotelphusa) sp.
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4. BURMA TERRITORY.

(UprEr BurMA, ARAKAN, Preu, TENASSERIM.)

1. Potamon atkinsonianum. _ 16. Potamon (Geotelphusa) adiatretum.
2. Polamon andersonianum. 17. Potamon (Acanthotelphusa) dayanum.

3. . s var. lritum, 18. e ’e wood-masont,
4, ’s sy var. rangoonense. 19. s ’s crenultferum.

5. Potamon edwardst. 20. s ’e ,, var. floccosum.

0. 55 »s var. hirtum. 21. Potamon (Acanthotelphuse) calvum.

7. Potamon hispidum. 22. ’e ye fe.

8. Potamon pealianum. o 23. Paratelphusa sinenss.

9. Potamon tumidum. ' | 24, Paratelphusa gray:. _
10. Potamon turgidulum. 25. Paratelphusa (Phricotelphusa) callianira.
11. Potamon stmulum. 260. ys vs ,, varieties.
12. Potamon manaz. 27. ’s ’s elegans.

13. Potamon pruinosum. _ 28. by s carinifera.
14. Potamon turgidulimanus. 29. Paratelphusa (Liotelphusa) sp. prox. leuvis.
15. Potamon thagatense. '

52. PENINSULAR PROVINCE—MAIN AREA.

(THE PENINSULA EAST OF THE YWESTERN GHAUTS..)

1. Potamon (Geotelphusa) enode. 5. Paratelphusa (Barytelphusa) guerini, var.
2. Paratelphusa (Barytelphusa) jacquemontu pocockiana.

(= ‘“Telphusa indica,” Edw.). 6. Paratelphusa (Oziotelphusa) hydrodromus.
3. Paratelphusa (Barytelphusa) cuniculars. 7. s -, bouviers:.
4. s ’s SUETINT. 8. Paralelphusa (Liotelphusa) austrina.

56. PENINSULAR PROVINCE—MALABAR ZONE.

(WESTERN GHAUTS FROM THE TAPTI To S. TRAVANCORE.)

No species of Potamon occurs in this zone.

1. Paratelphusa (Barytelphusa) jacquemontu. 8. Paratelphusa (Oziotelphusa) hydrodromus.
2. ’s . cunicularis, and 9. ’s s ,, Var.
dwarf var. - 10. Paratelphusa (Globitelphusa) pilo.s*ipe.s{.
3. ’s vy lamellifrons. 11. ’s )5 gubernators.
4. ’s ’s pulvinata. 12, ’s ’s fronlo.
D. ’s s guerini. 13. Gecarcinucus jacquemonts.
b. ’s )5 ,s var. planata. 14. Gecarcinucus edwards:.
7. ’ ’s pollicaris. 15. Gecarcinucus (Cylindrotelphusa) steniops.
6. INDO-GANGETIC PLAIN.
(From SIND To THE BRAHMAPUTRA.)
[1. Potamon fluviatile, var. ibericum (in Jhelum 7. Paratelphusa (Barytelphusa) jacquemontu
. ~ valley at 2000 feet). | (at Morar and Hardwar).
2. Potamon (Acanthotelphusa) martenst. 8. Paratelphusa (Barytelphusa) pocockiana (at
3. ’s ’s wood-masona. Chunar).
4. Paratelphusa spimigera. 9. Paratelphusa (Phricotelphusa) campestris
5. Paratelphusa (Barytelphusa) masomana. (one specimen found near Calcutta).
6. Paratelphusa (Oziotelphusa) hydrodromus.

I must not conclude this introduction without duly acknowledging my
obligations to Miss Mary J. Rathbun’s great monograph, ¢ Les Crabes d’eau
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douce,” published in the Nouvelles Archives du Muséum d Histoire Naturelle,
series 4, Vols. VL.-VI1I1I., 1904-1906.

Though I do not accept Miss Rathbun’s synthesis of subgenera and genera,
I must express my admiration of her analytical tables of species,—the con-
struction of which must have involved a prodigious amount of research and
labour ; and I must particularly admit the assistance that I have derived from
her monumental bibliography of the Family. The existence of this bibliography
relieves me of the responsibility of attempting anything of the sort for the
Indian Potamonide, and provides a canonical reference for the several species
described in the sequel. - '

I have elsewhere expressed my acknowledgments of the friendly help
that I have so often received from Dr W. T. Calman of the British Museum ;
and I must also mention my obligation to Professor K. L. Bouwier, the
renowned successor of remowned predecessors at Paris, for his kindness 1n
authenticating one of my specimens that could not be resolved without an
actual comparison with a type. '

Finally, my thanks are due to the library staff, both of the British Museum
in Cromwell Road and of the Zoological Society in Hanover Sqguare, for the
ready way in which they have often helped me, and to Dr Annandale for his
liberal treatment of all my requirements.

The new species described in the following pages have already been briefly
characterized in “Records of the Indian Museum,” Vol. 111., Parts 111. and
1V., for 1909. :



II. SYSTEMATIC PART

Group BRACHYURA

Section CYCLOMETOPA

Favmiy POTAMONID A

Thelpheusiens, Milne Edwards, Hist. Nat. Crust., 11., p. 7, 1837.
Telphusinea vel Cancroidea Grapsidica, Dana, U.S. Expl. Exp., Crust., Pt. 1., p. 292, 1852,
- Thelphusine, Milne Edwards, Ann. Sci. Nat. Zool. (3), XX., 1853, p. 207.
Telphuside, Wood-Mason, Journ. Asiatic Soc., Bengal, XL., pt. ii., 1871, p. 192.
Potamonide, Ortmann, Zool. Jahrb., Syst., 1X., 1896, p. 445, and X., 1897, p. 296.
Poramonina, Mary J. Rarasun, Nouv., Arcaiv., nuv Mustum (4), VI., 1904, pp. 244, 245 (ubz lt.).

CARAPACE variable in shape-—subquadrilateral, or oval, or even subcircular,
but commonly broader than long; its regions may be either well or quite 1ill
defined, but are seldom areolated to any marked extent. ¢ Cervical groove”
commonly clear and deep 1n all 1ts extent; but sometimes interrupted, and not
unseldom well defined only behind the mesogastric area.

Front in the adult almost always broad, only exceptionally as narrow as,
or narrower than, the orbit; not separated from the inner supra-orbital angles ;
generally more or less deflexed, but occasionally hardly declivous at all; as a
rule, broadly—even obscurely—bilobed, seldom (never in any Indian species)
Spinose.

Antero-lateral borders of carapace usually well arched and not longer
(even sometimes shorter) than the postero-lateral borders, which are

convergent.
Epistome well defined, of good length fore and aft, not encroached upon

by the external maxillipeds.

Sternum broad. Abdomen of the male covering all the space between the
last pair of legs. Genital ducts of the male opening free on the coxopodites of
the last pair of legs.

The antennules usually fold transversely in narrow fossee.

Antennal peduncles usually occupying the orbital gap, the distal joints
usually overlapped by the front. Antennal flagella short, sometimes quite
vestigial.

16
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The palp of the external maxillipeds articulates at or near the imner angle
of the merus. Mouth-cavern usually square.
Chelipeds usually more or less unequal in both sexes. Legs gressorial.

It 1s unnecessary, in dealing with the Indian fauna, to criticise any of the
subdivisions of this family that have been proposed by other authors. I have,
however, examined specimens of a good many exotic Potamonide, and 1 find
that the family 1s cut 1n two by the mandible-—or, rather, by the mandibular
palp.

In one of these two sections the mandibular palp is of the normal
brachyurous form, the terminal point being simple and falciform. Examples
of this section are Potamon Auviatile, Potamonautes perlatus, Geotelphusa
dehaann, Platytelphusa armata, “ Paratelphusa™ wnilotica, Erimetopus spinosus,
Trichodactylus quadratus, Dilocarcinus septemdentatus, Valdivia panoplus, and
Deckenia tmatatria. _ '

In the other of these two sections the terminal joint of the mandibular
palp 1s split from 1its base Into two lobes, which embrace the incisor process
of the mandible. Examples of this section are Gecarcinucus jacquemontii,
Paratelphusa  tridentata, Peritelphusa borneensis, Pseudotelphusa dentata,
Potamocarcinus latifrons, “ Potamon ™ hydrodromus, ¢ Potamonautes” jacque-
montii (= Telphusa indica, auctorum), “ Geotelphusa ” lewvis,

I must add that I am indebted to Dr W. T. Calman of the British Museum
for the suggestion that the mandibular palp might give the clue to the labyrinth
of the Potamonide. 1 take-this opportunity of expressing my great obligation
to Dr Calman, not only for this hint, which I have found so interesting and so
useful, but also for the kindness and patience with which he bore my many
Inquisitive trespasses upon his valuable time in the course of this work.

 The Indian genera of the family Potamonide are exhibited in the following
table :— '

[. Mandibular palp of three distinct joints; the terminal joint simple, some-
times thickened at base for the attachment of a bunch of hairs : PoraMon.
[I. Mandibular palp of two distinct joints ; the terminal joint cut into two lobes
which enmibrace the incisor process of the mandible :—
1. Front much wider than the orbit . : .. .  PARATELPHUSA.!
2. Front little or hardly wider than orbit : : . . GEcarciNucus.!

1 N.B.—To examine the palp, the mandible must be raised from its bed, as in repose only the
anterior lobe can be seen, overlapping the incisor process.



Subfamily 1.—POTAMONIN AL

Genus I.—PoTAMON, Savigny

Potamon, Savigny, Mém, Anim, sans Vert., I., 107, 1816 : Ortmann, Zool. Jahrb., Syst., X., 1897, p. 299.

Thelphusa, Latreille, Nouv. Dict. Hist. Nat., XXXIII., 500, 1819: Milne Edwards, Hist. Nat. Crust., 1L,
p. 10, 1837.

Potamon, Mary J. Ratusux, Nouv. Arcaiv. pu Mus. (4), V1., 1904, p. 247—for full references to literature,
but not for the analysis and classification of the genus.

Carapace oval or subquadrilateral, either flat or convex, traversed anteriorly
by a crest, which, on either side of the middle line, consists of two portions,
namely-—(1) a shorter, coarser, post-frontal or epigastric portion, and (2) a
longer, sharper, post-orbital portion: these two portions may be distinct and
discontinuous, or may be continuous, or one or both of them may be indistinct
to the verge of disappearance (subgenus Geotelphusa).

Front always decidedly broader than the orbit, and varying from about
two-fifths to about two-sevenths the greatest breadth of the carapace, of
varying degrees of declivity, commonly broadly bilobed or sinuous. KExternal
orbital angle usually dentiform or spiniform, and usually separated from the
lower border of the orbit by a gap.

Antero-lateral borders of carapace usually well defined, often cristiform and
serrulate or crenulate, sometimes (subgenus Acanthotelphusa) cut into large
teeth or spines; their curve 1s usually broken, somewhere near the level of the
post-orbital crest, by a notch and spine—the lateral-epibranchial spine—but
these may (subgenus Geotelphusa) be indistinet or obsolete. Postero-lateral
borders usually “full ” and indefinite, and crossed by oblique wrinkles continued
from the sidewalls of the carapace.

The abdomen of the adult male 1s regularly triangular, the sides of
the segments 3 to 6 belng regularly convergent, the segments 5 to 7 not
being abruptly narrowed, the length of the 6th segment much exceeding
its distal breadth, and the 7th (terminal) segment being a broad triangle.
The abdomen of the adulf female is broad, its terminal joint never being
elongate. In both sexes all seven segments of the abdomen are distinct and
separate.

The edges of the epistome are well defined : the oral edge is not to any
extent everted, so that the efferent branchial openings, though very distinct,
are not subtubular. The edges of the meropodites of the external maxillipeds
approach close enough to the edge of the epistome to conceal, or almost to

conceal, the channel-like laminar terminal joint of the endopodite of the first
maxillipeds.
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The mandibular palp 1s of the normal brachyurous pattern: all three
joints are separately distinguishable, and the sickle-shaped termanal jownt 1s
stmple, not bilobed or bifurcate, and in repose lies altogether behind the incisor

process of the mandible.
The chelipeds are O'enemlly more massive than the legs, and are commonly

more or less unequal 1n both sexes. .
The dactyli of the legs are stout, and are armed with four rows of strong

translucent spines.

In the Indian species of Potamon, besides the simple mandibular palp, and
besides the comparatively broad 6th abdominal segment of the adult male,
there 1s a third character, which 1s of some diagnostic value : and that 1s, that the
cervical groove, when 1t 1s distinct 1 all its course, never runs straight and
wide to the lateral epibranchial tooth on either side, but makes more for the
inner angle of the external orbital tooth and often cuts the post-orbital crest
1in that longitude. '

It is not possible, from a consideration of the literature alone, to determine
the incidence of this genus. 1 can only say, regarding Indian species, that
it includes selections from the subgenera Potamon, Potamonautes, and Paratel-

phusa of Miss Rathbun’s great monograph.

Among the Indian species, four principal groups or subgenera, can be
recognized, as follows :—

I. Antero-lateral borders of carapace usually finely serrulate or crenulate,
without any large spines, except the lateral epibranchial spine: no
subterminal spine on the upper border of the merus of the chelipeds :—

i. Exopodite of external maxillipeds with a long, plumose

flagellum :—-
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