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1. Jayamangala.

By S. P. V. Ramanuviaswami, B.A., Vizagapatam.

In the paper on ¢“The real author of Jayamangald’’ by
Pandit Chandradhar Guleri, B.A., of Ajmer, in the issue for
July 1913 of the Indian Antiquary, the author came to the
conclusion that the Jayamangala on Kamasutra was composed
by Sankararya, the author of the commentary of the same
name on the Nitisara of KKamandaka. I am one with him in
so far as he says that the commentary was not composed by
Yasodhara, but was simply copied by him after the text when
he was too idle for more important work on account of his
sorrow for the death of his cultured friend. The commentary
on the last book which accompanied the second edition of
Kamagutra, which Mr. Guleri thinks to belong to Vijaya-
nagaram, but which was really copied from the Grantha
manuscript of the Government Oriental Library, Mysore,
by my brother, S. P. V. Ranganathasvami Aryavaraguru, and
lent to the Editor, does not mention Yasodhara as its author.
There is another copy of the same work in that library in
Canareese characters which too does not mention the name of
Yasodhara. Again the Malayalam manuscript of Jayamangala
belonging to the Adyar Library, Madras, does not make men-
tion of Yasodhara. The colophoninthese manuscripts issimply

QHIF 9 AN A RIFEISING] ATGHAT(E [ or GH(H
¥ argiantawrA@EZ YAl .. .. WOARCT SRR |

The phrase about Yasodhara, viz. ﬁzmmarﬁ:vmaim
HE{GEQ]{[FMG[Q‘« u!ﬁﬂtﬂ?ﬁﬂ@ia’qm{lmwi, obtaius only
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in the printed edition brought forth by Mahamahopadhyaya
Pandita Durga Prasada. After the above colophon in some
manuscript he consulted, at the end of the sixth chapter, where
it comes to a close, the following few lines are found :—

TAQUATYATHAGUANEAT AT %ﬁﬁiﬁl-
gewfu Magiaea@ HIETAHIBIHR MA@ ENIRAGT
Stwa agagatvyrEt Tawnfase awReg |

This latter alone is found in the manuscript belonging to
Jambunatha Bhatta of Tanjore (Report on Sanskrit manu-
scripts in Southern India by E. Hultzsch, Ph.D., Government
Epigraphist, Madras, No III), and several others noticed by
Prof. S. R. Bhaudarkar, M.A., in Rajputana (Report of second
tour in 1904-5, 190.-6, page 48). As the latter part of the
colophon is found in many manuscripts in which the name of
Yasodhara is not mentioned, the probable conclusion appears
to be the Kamasitra was for the first time copied with the
Jayamangala for the Bharati Bhandagara of Sri Visaladeva
by Yasodhara, a scribe attached to that library, while before
that the text and the commentary were separate.

Now, Mr. Guleri has proved beyond all doubt that the
author of Jayamangala on Kamasitra was the same as the
author of Jayamangalda on the Nitisara of Kamandaka—
whatever be his name. But there is another Jayamangala
which he has lost sight of, viz. the commentary on Bhatti-
kavya. Long before the publication of Nitisara of Kamandaka
in the Trivandrum Sanskrit Series, Mr. Ranganathasvami
pointed out in his paper on Jayamangald in the Mitragoshthi'
(and all I have done in this paper is simply to combine the two
papers on the same subject), that the author of Jayamangala
on Bhattikavya is identical with the author of the commentary
on Kamasatra. The similarities of style pointed out by him

are striking. Compare, for instance, the introductory verses of
the three Jayamangalas.

T a4 Fam wraas g@ifys @ fafaggas |
M| AR TgAgAIw] SiwAY |afad gaw |
FHZNY fam Afamg 93w wifgq gaae gz )
M a@ifeurd wrAg @ aafysi aafad vaw |
ofaqm anwafzanfagmeafzmiaafantayg: |
M| wgagAfa agr Y%7 fared St
1 A monthly paper edited formearly by Pandeya Sriraimnavatarasarma,

M.A., &c., and Sri Vidhusekharabhattacharya at Benares, now no longer

issued. The paper on Jayamangald appeared on paye 338, No. 12, Vol. 11
for 1904-6.
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Mr. Guleri has pointed to two passages in the two Jaya-
mangalas which show a close resemblance. Compare with
these the following note from the Jayamangalda on Bhatti-
kavya on the same subject.

qwAT TR BEAUHITRAACLT | ALIAF WGIE TIAT
svrugfaaa Ffed @i aatuwlad wwmagg atfaam y

1t, therefore, comes upon us as a natural conclusion that
one and the same person commented on the three works,
Kamasitra, Nitisira and Bhattikavya. The conclusion is
strengthened by the fact that the commentator on Bhattikavya

calls himself sﬁaﬂﬂ@ﬁ]{@l@@iﬁ} .

Well, then, what is the name of this commentator? He calls
himself Sankararya in the Jayamangali on Nitisira, and
Jatisvara, Jayadeva and Jayamangala in the commentary on
Bhattikavya. The paradox is only apparent. Sankara is none
else than Jatisvara, the arya being only an honorific suffix,
and there is not much difference between Jayadeva and
Jayamangala. His original name appears to have been Jaya-
mangala, as he called his works after that name. Moreover, in
the complete copy of the commentary on Kamasitra found
in the Library of the Bombay Branch, Royal Asiatic Society
(cf. Catalogue No. 1, the Pandit Bhagavanlal Indraji collec-
tion, published 1903, page &), the name of the author is given
as Jayamangala. Thus there is at least one manuscript which
notes the correct name of the author. Jayamangala appears
to have been a Buddhist by religion as in his three works he
makes obeisance to w®afyg and gm=wafeqy, synonyms of
Buddha. )

In conclusion, I may mention that it is on a consideration
of these points, that, in the edition of Kamasitra of Vatsya-
yana recently brought forth together with the Jayamangala
by the Proprietor of the Chowkhamba Sanskrit Book Depot.
under the general supervision of Babu Govinda Daisa of
Benares, the name of the commentator is given as Jayamangala
and the colophon changed into AIAFACAT1914q, ote. But a
critical edition of the Kamasitra and the Jayamangala, which
18 the best of the commentaries on it, is still a want requiring
fulfilment. Dr. R. Schmidt of Germany, I learn, brought forth
an edition of the work, but in that too, the commentary
is attributed to Yasoduara. It, therefore, appears that Dr.
Schmidt also overlooked the force of the expressive waIHA-

QAN .



2. A Synopsis of the Dioscoreas of the Old World,
Africa excluded, with descriptions of new
species and of varieties.

By D. Praixy and 1. H. BurkiLL.

The paper on Dioscorea, here offered, is intended to serve
two purposes: (1) to publish in the requisite form diagnoses of
certain new species and varieties, and (2) to make immediately
available a key to this difficult genus. In the Annals of the
Royal Botanic Gardens, Calcutta, our detailed monograph
will appear, with rather more than one hundred plates and
a full account of the synonymy, distribution, uses and rela-
tionship of the species here briefly enumerated.

The reader will observe that this paper anticipates the
publication, in Mr. Elmer’s Leaflets of Philippive Botany, of
several diagnoses ! : he may also note that the correct positions
of Dioscorea polystachya, Turcz., D. deleteria, Noronha, D.
goeringiana, Kunth, and D. vilis, Kunth are not given as we have
not decided what they are. D. polystachya is presumedly near
to D. japonica: it was imperfectly described by Turczaninow :
but his type is preserved in the St. Petersburg herbarium, and we
trust that we may shortly be able to examine it. D. goeringiana
was described from inadequate material (now apparently lost) :
we think that it belongs to the section Stenophora. D. vilis,
described from immature material, is one of the section Enan-
tiophyllum.

PART 1.
A KEY TO THE SPRCIES.

Section 1. BoRDEREA.—Tuber globular, crowned with
a dense tuft of scales, apparently growing very slowly forward,
and dying behind, but its exact nature has not been investi-
gated. Stem short, not supporting itself by twining, but
sometimes flexuous. Leaves simple, entire. Male-flowers in
spreading racemes: perianth-members just united : the stamens
inserted on the bases of the perianth-lobes: filaments simple.
Female flowers 1—2 together. Seeds without wings, in abbre-
viated erect capsules.

Only species . .. . .. L pyrenaioa.

| These were published on May 6th, 1913 on pages 1589-1599 of
Volume V of Mr. Elmer’s Leaflots of Philippine Botany.
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Section 2. STENOPHORA. Rhizome horizontal, inedible.
Stem twining to the left. Leaves simple, but often lobed.
Male flowers in small irregular cymes, or in groups of 2-35,
or sometimes solitary, along racemose axes: perianth cup- or
saucer-shaped, the stamens inserted on the margin of its tube :
filaments simple. Seeds winged all round, often unequally so,
in abbreviated reflexed capsules.

Male flowers not in sessile elusters.
Mele flowers not in a thyrsoid panicle.

Leaves not lobed.
Flowers in small inflorescences and 1-2 together.

Leaves exactly cordate .. .+« 2. flabellifolia.
Leaves lanceolate-ovate-sagittate 3. daunaea.
Leaves ovate-deltoid 4. cambodiana.
(Probably allied to the above, but the male
flowers unknown) 5. Ridleys.
Flowers in robust inflorescences and as many
as six together - - .. G. birmanica.
Leaves lobed.
Leaves trifid .. .. 8. membranacea.
Leaves with many small lobes .. .. 9. nipponica.

Male flowers in thyrsoid panicles.
Panicles and pedicels relatively short.
Leaves lobed deeply.
Leaves with sharp lobes, drying black .. 10. septemloba.
Leaves with blunt lobes, not drying black 11. gquinqueloba:
Leaves with very slight lobes, narrowed
abruptly from the auricles, bright green .. 12. Tokoro.
Panicles elongated and pedicels relatively long. 13. tenuipes.
Leaves usually 7-nerved.
Leaves 9-nerved, dull, not narrowed abrnptly
above the auricles .. 14. enneaneura.
Male flowers in very contracted scorpmld cy mes.
very small .. 15. tentaculigera.
Male fAlowers in sessile clusters (sub-sessule in D. sik-
kimensis).
Stamena 6.
Plants not drying black.
Lower leaves 4 together . .. 16. wvillosa.
Lower leaves not 4 together.
Leaves smooth beneath.
Male flowera strictly sessile 17 Prazeri.
(Certamly allied to the above, dlﬂ’ermg
in the shape of the capsules ; but
male flowers unknown) 18. Clarke:.
Male flowers with very short pedlcels 19. sikkimensis
Leaves with papillae beneath.
Tubular part of male flower as wide as
long ; sepals obtuse . 20, deltoidea.
Tubular part of male lower narrow a.t
the mouth ; sepals acute 21. caucasica
Plant drying blackish; leaves from a cordate
base triangular- acummate .. 22. panthaica.
Plant drying black; leaves abruptly and
shortly acumina,t,e
Leaves not peltate.. .. .. 23. oenea.
Leaves slightly peltate - .. 24, zingiberensis.
Stamens 3 only fertile.
Plant drying black .. .o .« 25. Oollettis.
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Plant not drying black.
Edge of leaves not wavy.

Leaves relatively small . .. 26. Morses.
Leaves up to 20 cm. long .. .. 27. hypoglauca.
Edge of leaves very wavy . .. 28. gracillima.

Section 3. SHANNICOREA. Tubers as far as known de-
scending vertically. Stem twining to the left. Leaves simple,
cordate. Male flowers in abbreviated distorted racemes which
look like small scorpioid cymes, placed along the axis of a
spike-like raceme : perianth sauncer-shaped, the stamens inserted
near the margin of its tubular part: filaments simple. Seeds
with the wing developed on one side only, in elongated reflexed
capsules.

Leaves as broad as or broader than long.
Leaves with numerous hairs.

Leaves larger, with white tomentum .. 29. yunnanensis.
Leaves smaller, with brown hairs .. .. 30. Hemsley:.
Leaves with no hairs .. 31. subcalva.
Leaves elongated so that they are longel ‘than broad.
Plant with very sparse hairs .. 32, mitens.
Plant with rather abundant white hairs .. 33. Martins.
Plant with plentiful tawny hairs .. .. 34. velutipes.

Section 4. CowmBiLium. Tubers produced in a bunch,
spreading, edible. Stem twining to the left. Leaves simple,
cordate. Male flowers 1-2 together on a long spike-like raceme
(when the second flower is present it is placed cymosely on the
pedicel of the first): perianth saucer-shaped, the stamens in-
serted near its margin. Seeds unknown.

Only species .. .. .. .. 30. aculeata.

Section 5. LasiopryTON. Tubers vertical, containing
dioscorine in varying quanlity. Stem twining to the left.
Leaves generally compound, but not always. Male flowers in
spikes or spike-like racemes which are generally compound :
perianth-lobes just united at the base, with the stamens insert-
ed on them: filaments simple. Seeds winged on one side only,
in elongated reflexed or horizontal capsules.

Male flowers not very densely packed: stamens 3.

Leaves simple. . 36. Kerriz.
Leaves simple and compound hair as abunda,nt.
grey tomentum . 37. tomentosa.

Leaves compound or if anv simple leaves are pre-
sent, they are small ones emong the flowers.
Cnpsules at maturity reflexed on the pendulous
axis.
Capaule not more than 18 mm. long.
Leaflets relatively small, up to 10 em. long.
Tubers several, on long slender rather
divergent sta.lks . 38. Arachidna.
Tubers single or few, not on long stalks.
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Leaflets narrow . .. 39. melanophyma.
Leaflets broader .. .. 40. kamoonensis.
Leaflets broadly ovate . .. 4l. tamarisciflora.
Leaflets relatively large.
Plant hispidly hairy . .. 42. Pierrei.
Plant not hispidly hairy.
Leaflets 3 or 5 . 43. pentaphylla.

Leaflets 5 or 6 or 7, often 1rregularly
divided; tubers descending rather
deeply . - .. 44. Kalkapershadi:.
Capsules 25 mm. long or longer .. .. 45. Elmeri.
Capeules at maturity standing at a right angle to
the dependent axis.
Leaflets not truncate under the acumen.
Capsules with margins rounded .. 46, 2naequifolia.
Capsules with margins rather rectangular.. 47. Cumingis.
Leaflets truncate under the acumen: cap-
sules unknown in D, Blumed, rectangular
in D. Scortechiniz.
Lower surface of leaf with a few hairs and

petiole bristly .. .. 49 Blume.. §
Lower surface of leaf and petlole glabrous 50. Scortechiniz.
Male flowers densely packed : stamens 6 .. Bl twriphylla.

Section 6. OpsopuyToN. Tubers vertical, containing
dioscorine in varying quantity. Stems twining to the left.
Leaves simple, cordate. Male flowers in characteristic depen-
dent spikes : perianth-lobes free, with the stamens inserted at
their bases : filaments simple. Seeds with the wing developed
on one side only, in elongated reflexed capsules.

Leaves alternate.
Leaves ovate-cordate, drying green ; flower-spikes

long.
Tuber not or little elongat d . .. b2, bulbifera.
Tuber much elongated . . 53. Rogersii.
Leaves deltoid: flower-spikes shorter, much
branched ; tuber unknown . .. b54. Brandisii.
Leaves apposite; tuber unknown .o .. b5. punctata.

Section 7. E~anTropAYLLUM. Tuber vertical, usually
edible. Stems twining to the right. Leaves simple. Male
flowers sessile on short axes, opening but a little way :
perianth-lobes free, with the stamens inserted at their bases :
filaments simple. Seeds winged all round, in capsules which
are not reflexed, but face forwards.

Male flowers in axillary splkes and not on special

leafless hranches (Nos. 56 to 69).
Auricles of the leaves set on obliquely, so that
the margin of the leaf presents a sinus above

them.
Auricles very oblique.
Leaves relatively large .. .. b8. Batatas.
Leaves smaller .. .. &7. doryophora.
Auricles slightly obhque . B8. japonice.

Auricles of the leaves not set on obllquely or only
inconeistently so.
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Flowers large

Flowers small.

Leaves almost as broad as long, cordate.

Buds sessile on a broad base.

Capsules truncate above .
Capsules obtuse above . ..

Buds with a narrow base .. .

Leaves longer than broad.

Network of veins very prominent.

Leaves with the first pair of nerves
near the midrib .

Leaves with the first pair of nerves re-
mote from the midrib

Network of veins not prominent.

Leaves ovate-cordate, drying dark
Leaves triangular-cordate
Leaves  ovate-elliptic
coloured margins
Leaves linear-hastate
Male flowers in spikes simple in the weaker leaf a.xlls,
but in the stronger axils disposed in pyramidal
panicles.

Plant of moderate growth;

moderate size ; root edible

Plant of large growth with large ﬂowers, root

inedible ..

Male flowers in spikes arranged on elongated leafless

branches (Nos. 72 to 106).

Spikes of male not strongly negatively geotro-
pic, but taking a position at a right angle or
slightly less to the leafless branch.

F owers on male plant on axes which are never
zig-zag alive or dry; buds generally flat-
tened at the base (Nos. 72 to 96).

Special flowering branches conspicuously
shorter than the leaves (unknown in D.
pulverea).

(Capsules not very oblique, often rather

glaucous .-

Capsules very obhque and very glaucous .

Special flowering branches, when well grown,
longer than the leaves.

Pubescence of the plant abundant on the
leafless axes which bear the spikes of
male flowers.

Stamens 3
Stamens 6
Male flowers 1—2 mn. apart.
Leaves with floccose hairs below ..
Leaves without floccose hairs below
Male flowers closely packed, touching
or almost touching (unknown in
D. Listers).

Hairs enwrapping the male flowers.
Capsule wings 22by 14 mm.
Capsule wings 38 by 30 min.

Pubescence rather restricted ;
large bulbils produced
Pubeacence general

Hairs not enwrapping the male

flowers.

with horn-

flowers also of

59.

60.
. bicolor.
62,

63.
G4.

65.
66.

67.
69.

70.
71.

72,
73.

74.

75.
76.

77.

78.

79.

luzonensis.

peperoides.

aspersa.

spicata.
intermedia.

Triments.
Wightii.

oppositifolia.
hastifolia.

transversa.

cirrhosa.

Wallichii.
pulverea.

decspiens.

orbiculata.

Zollingeriana.

anguina.

Listert
polyctades.
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Leaves thin, hair white.

Leaf rather elongated, drying
red-brown ; first pair of
lateral veins rather near the
margin

Leaf rather shorter, not drymg
red-brown ; first pair of
lateral veins more remote
from the margin

Leaves rather thick; hairs brown
Pubescence absent, but a very few hairs
present at the base of the male in-
florescence.
Leaves hastate, the uppermost losing the

auricles .

Leavds sagitate.
Leaves moderately firm
Leaves tender

Leaves ovate or ov&t&cordate

Leaves very thin: stems with fine

prickles below

Leavee firm.

First latersl nerves in the first part
of their course rather close to
the midrib

First lateral nerves in the first part
of their course more remote from
the midrib : leaves rather narrow-
er than in D. nummaularia .

Leaves firm, with, when dry. the

network standing out on the lower

surface
Pubescence absent entirely.
Leaves linear-lanceolate: & bud rose-
coloured . '
IL.eaves broader.

Base of leal commonly obtuse or
rounded ouly in the very largest,
cordate in D. Waltii.

Plant wide climbing, with large
leaves and large capsules

Plant of lesser dimensions WIth
smaller capsules; leaves ovate

Plant very slender ; leaves obcuneato

Base of leaf cordate or hastate or sub-
sagittate.

Leavea 5 times as long as broad

Leaves only about twice or thrice ae

long as broad.

Leaves hastate; flowers closely
packed.

Network not conspicuous .

Network conspicuous below.
Leaves rarely more than twice

as Jong as broad ..

Leaves threo times aslong as

broad ; buds more elon-

gated than in D. belophylia
Leaves cordate or ovate-cordate.

Veins in the exactly cordate
leaves very inconspicuous

[(January, 191 4.

80.

67.
81.

82.

83.

84,

86.

81.

88,

89.

67.
63.

90

91.

92,

93.

94.

trinervia.

oppositifolia.
pyrifolia.

Lokeri.

Soror.
Fozworthy:.

. Seemannt.

nummularia

pyrifolia.

. Merrillii.

grata.

Wattie.
oppositijolia.

nbcuneata.

gibbiflora.

Fordzs.

belophylla.

belophyllosdes.

Lepcharum.
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Veins not inconspicuous: the
first lateral pair of nerves
rather close to the midrib;
leaves thin curling up on the
midrib in drying .. 95, glabra.
Veins not inconspicuous; the
first lateral pair of nerves
remote from the midrib .. 96. vexans.
Flowers of the male plant on axes which
become zig-zag either in life or when dry.
Stems rough with numerous warts; petiole

short .. .. .. .. 97, brevipetiolata.
Stems notrough; petioles of moderate length.
Buds large ; leaves ovate-elliptic .. 98. Benthamii.

Buds small ; leaves cordate.
Leaves with the basal sinus rounded as if
bitten out; axes of the spikes very
thin; buds often elongated .. 99. myriantha.
Leaves with the basal sinus more or less
acute.
Stems hardly winged, reddish when
dry ; root deeply penetrating.
Network rather distinet on the under
surface of the leaf : capsules equal-
ling those of D. alata .. 100. persimilis.
Network not so distinct on th
under surface of the leaf: cap- .
sules larger than those of D. alata 101. Hamiltonii.
Stems winged ; rarely the wings much
reduced but then the root not
deeply penetrating e .. 102, alata.
Spikes with a very pronounced negative geotropism.
Buds rather small.
Leaves thin but the network becoming just
prominent below when they are dry .. 103. laurifolia.
Leaves subcoriaceous.
Leaves not much longer than broad ; net-

work distinet .. .. .. 104. Haviland.ii.
Leaves more elongated ; spikes long .. 105, Warburgiana.
Buds larger, leaves thin .. .. 100. deflexa.

Section 8. STENocorEa. Tubers unknown. Stem twin-
ing to the right. Leaves simple. Male flowers in racemes.
Perianth tubular, opening wide: stamens 6, inserted in the
upper part of the tube, constructed like the stamens of Steno-
meris i.e. swollen below and horned at the back. Female flowers
also tubular. Seeds unknown, but 2 ovules present in each
loculus.

Only species . . .. 107. stenomerifiora.

PART 2.
ENUMERATION WITH DIAGNOSES.
Section 1.—BORDEREA.

1. D. pYRENAICA, Bubani et Bordére ex Grenier, in Bull.
Soc. Bot. France, xiii. (1866), p. 380. Borderea pyrenaica,
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Miégeville, loc. cit., p. 374. C(entral and Eastern Pyrenees.
A relic of the Tertiary Flora of Europe, very local and very
interesting on account of its wingless seeds. The structure of
the tubers deserves investigation.

Section 2.—STENOPHORA.

2. D. rLABELLIFOLIA, Prain et Burkill, in Elmer, Leaflets
of Philippine Botany, v. (1913), p. 1593. Luzon in the latitude
of Manila. There is considerable doubt in regard to the posi-
tion of this species, of which the capsules and underground
parts are unknown. 1t has been obtained by three collectors

in the Island of Luzon, Philippines (Elmer, 9095! Loher, 6907 !
70271 McGregor, 14381 !)

3. D. DAUNAEA, Prain et Burkill, in Journ. Asiatic Soc.

Bengal, iv. (1908), p. 450. Dawna Hills of Tenasserim. The
female plant is at present unknown.

4. D. camBopiaNa. This is the third plant of the section
Stenophora of which the male only is known. It was collected
by the late M. Pierre in Cambodia, and is described here,

Dioscorea 0amBODIANA. Tuber ignotum. Plante omnino glabra.
Caules superiores siccitate flavi, leviter striati, sinistrorsim volubiles.
Folia alterna, ovato-deltoidea, abrupte et breviter acuminata, tenuis-
sima, ad 5 cm. longa, 5 cm. lata, 7-nervia: area media a nervorum
lateralium primo pare terminata late oblanceolata: nervi extimi bifidi:
vense secundari® inter venulas indistincta: : petiolus ad 5 cm. longus.
Flores maris singuli in racemum spiciformem dispositi: axis tenuis-
simue, triangularis: pedicelli 1'5 mm. longi: bractea late lanceolata,
acuminato-acutme, subscarios® : bracteolx similes, minores. Perianthii
maris lobi biseriati, ovati, obtusissimi, apice rotundati, 1-nervii, floribus
expansis paullulo recurvati: tubus crateriformis, externe costatus,
1 mm. longus, Stamina 6, in marginem tubi inserta : filamenta ‘25 mm.
longa, antheribus aquilonga. Planta feminea ignota.

Campopia.—In Monte Kereer: Pierre, 6673! 'I'ypus in herbario
Horti Botanici ad Lutetias Parisiorum conservatur.

5. D. RipLeEyr. Sarawak in Borneo, As the male plant
is unknown its position is somewhat doubtful : but we expect
that it will be found to have the saucer-shaped perianth of the
Stenophoras, and that the male flowers are single to each bract
as in D. daunea and D. cambodiana. 1t is interesting to

observe that this is characteristic of the southernmost species
of the section.

DioscorEa RIDLEYI. Rhizoma ignotum. Caules tenues, inermes,
teretes. Folia alterna, ovata, acuminata, basi tantum cordata, glabra,
ad 10 cm. longa, ad 45 cm. lata, 5-nervia: area media a nervorum
lateralium pare primo terminate elliptica: venmx secundarie inter se
fenestratm nec traject:e : petiolus ad 3 cm. longua, glaber, angulatus.
Capsul® irregulariter reflexm, vix imbricate, basi nd 8 mm. longa
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inclusa ad 30 mm. longe, supra truncate: alx oblique 20—22 mm.
longe, 17—18 mm. latee. Semina pallida membrana circumcirca alata.

BornNEo.—In principatu Sarawak ad Bau, Ridley, 11710! sine loco,
mercenarius Merrilliz, 1278! Typi conservantur in Herbariis Horti
Botanici ad Singapur et Scientiz Conservatorii ad Manilam.

6. D. BIRMANICA, Prain et Burkill, in Journ. Asiatic Soc.
Bengal, 1xxiii. (1904), p. 185. Common in the forest-clad parts
of Burma, except the Arakan coast, and extending thence into
Yunnan and Northern Siam.

7. D. sp., Prain et Burkill, in Journ. Asiatic Soc. Bengal,
Ixxiii. (1904), p. 186: Ridley, Mat. Flor. Malay Penins., ii.
(1907), p. 84. ‘“Tuba ubi,”” Ridley, in Agric. Bull. Straits
Settlements and F. M. States, 1908, p. 444. Perak in the Malay
Peninsula.

8. D. MEMBRANACEA, Pierre MS. A very marked species
occurring in three isolated localities in Burma, Northern Siam
and near the Gulf of Siam.

D10SCOREA MEMBRANACEA. Rhizoma horizontale, externe atro-cas-
taneum. Caules siccitate flavescentes, longitudinaliter striati. ad bases
foliorum nonnullorum inferiorum bispinosi, supra inermes, glabri.
Folia alterna, ex basi cordata trifida, ad 206 cm. longa et 21 cm. lata,
glabra, 9 nervia, nervis tribus in apicem lobi medii incurrentibus et
aream internerviam elliptico-ovatam includentibus, nervorum paribus
secundis et tertiis in apices loborum lateralium incurrentibns; nervorum
pari quarto tenue et in tornices effoeto: venwm secundariz aliquomodo
irregulares, supra subdistineta, infra distinctissimge; petiolus canali-
culatus, ad 18 cm. longus. Flores maris singuli vel bini in racemos
spiciformes dispositi (si bini sint junior in pedicello vetustioris insi-
dens) : pedicelli -5 mm. longi : bractez singule vel binw, glabre, tenuis-
sim=®, basalis ovato-acuminata, superior minor obtusior: bracteols
minima. Perianth:r marts laciniz 1 mm. longx, subligulate, obtuse:
tubus campanulatus, glaber, 1 mm. longus, intra quinque-costatus ob
filamentis adnatis. Stamina 6: filamenta in marginem tubi inserts,
‘3 mm. longa. Flores feminei in spicas dependentes nd 20 cm. longas
dispositi : bractee ovate, acuta, tenuissimse, 156 mm. long= ; bracteolse
similes, minores. Sepala obuvata, obtusa, carinata, glabra, | mm. longa
ot ultra. Petala lanceolato-acula, sepalis breviora. Staminodia minuta.
Capsule reflexe, a1 18 mm. longe, apice subtruncata: ale paullulo
latiores quam semicirculares, 12 mm. lats.

Burma ET S1aM ET INDO-CHINA.—Ad Gangaw in districtu Pakokku
Burmm superioris, Millar in Mus. R. E. P., 20632 ! 20633! 20634 ! In
monte Dinh prefecture cambodian®e Baria, Pterre, 70171 Ad Vaton in
litore maris Siamensis, Pierre, 7018/205! Prope Chengmai ad Meh-hia,
Kerr, 1951 ! et in monte Doi Sutep, ad 1200 ped. alc., Kerr, 1245! Typi
Pierreani in Herbario Horti Botanici ad Lutetias Parisiorum conser-
vantur: exempla omnia masculina. Flores feeminei in herbario Kkewenai
conservantur ex collectione Ierriana. Iadix nobis nota est ex excmplis
vivis ad Hortum Botanicum Calcuttensem a Millar benevolenter missis.

9. D. mipronNica, Makino, Illustr. Flor. Jap. 1. (1891)
t. 45. D. acertfolia, Uline ex Diels, in Engl. Bot. Jahrb., xxix.
(1900), p. 261 : Prain et Burkill, in Journ. Asiatic Soc.
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Bengal, 1xxiii. (1904), suppl. p. 7. D. quinqueloba, Maximowicz,
Fl. Pekin in Primit. Flor. Amur. (1859), p. 478. A widespread
species occurring from Kwei-chow and Hupeh in Central China
northwards into Russian territory on the Amur river and found
in Corea and Japan as far north as 40°N.

Following Maximowicz this species is almost invariably

called D. quingueloba by Russian botanists.
Variat :—

Var. VERA. Folia infra setnlosa, supra glabrescentia. Perianthii
tubus floris masculini vix 1 mm. longus, sed ob pedicello ad basin
tubi ampliato longior esse videtur.

Var. RostHORNII. Folia infra admodum setulosa, supra etiam
subsetulosa, cinerascentia. Perianthit tubus floris masculini ei
varietatis ver® similis

Var. Jawmesil. Folia subglabra. Perianthiz tubus quam tubus
varietatum precedentium paullulo brevior: lobi apice rotun-
dati.

Varietas VERA reperitur in provinciis sinensibus Szechuan, (Farges,
2271, Hupeh (Henry, 105! 4769t 58701 5870B ! 73581!), Pechili (David,
961 !), et in Corea (Faur:e, 675! 859! M1lls, 293 1), ot in Mongolia (Koma-
rov!), et in Japonia (Makino! Faurie, 2373!). Varietas RoSTHORNII
reperitur in provinciis sinensibus Shensi (Giraldi!). et Kwei-chow (Rost-
horn, 2127), et Pechili (David, 145G0!), etinmque in Corea (Msills !), in
Manchuria (James ! Maack! Mazimowicz! Komarov! Karo!). Varietas
Jaues reperitur in Manchuria inter Mukden et Kirin (James!).
Secunda a cel. Diels sub nomine Dioscorecc acerifolice var. Rosthornii
descripta eat.

10. D. seprevLOBA, Thunb., Flor. Jap., (1784), p. 149:
Makino, Ill. Flor. Jap., i (1889), p. 27: Prain et Burkill, in
Journ. Asiatic Soc. Bengal, Ixxiii. (1904), suppl. p 8. D. quin-
queloba, Miq., Prolusio Flor. Jap., (1865), p. 150, in part :
Franchet et Savatier. Enum. Flor. Jap., ii. (1879), p. 46.
Japan as far north as Lat. 37°N:

11. D. QuiNnQUELOBA, Thunb., Flor. Jap., (1784), p. 150 :
Kaempfer, Ic. Sel., (1791), t. 15: Makino, IN. Flor. Jap., i.
(1889), t. 26: Prain et Burkill, in Journ. Asiatic Soc. Bengal,
Ixxiii. (1904), suppl. p. 9. Corea, and Japan as far north as
Lat. 37°N.

12, D. Tokoro, Makino, in Tokyo Bot. Mag., iii. (1889),
p- 112 and 1ll. Flor. Jap., (1889) t. 24. D. sativa, Miq., Pro-
lusio Flor. Jap., (1865), p 323, in part: Franchet et Savatier,
Enum. Pl Jap., ii. (1879), p. 47, in part. D. Yokusai, Prain
et Burkill, in Journ. Asiatic Soc. Bengal, Ixxiii. (1904), suppl.
p- 10. Japan as far north as Lat. 41°30° N., on Quelpart, off the
coast, of Corea, and in Northe.n Formosa. This species is very
closely allied to D. tenuipes.

1'3 D. teNUuiPEY, Franchet et Savatier, Enum. Flor.
Jap., ii (1879), pp. 48, 56256 : Maximowicz, in Engl. Bot. Jahrb.,
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vi. (1885) p. 52: Makino, Ill. Flor. Jap..i. (1889), t. 6: Prain
et Burkill, in Journ. Asiatic Soc. Bengal, Ixxiii. (1904), suppl.
p- 9. Japan as far north as Lat. 38°N.

14. D. ENNEANEURA, Prain et Burkill, in Journ. Asiatic

Soc. Bengal, lxxiii. (1904), suppl. p. 11. D. Buergeri, var.
enneaneura, Uline ex Diels, in Engl. Bot. Jahrb., xxix. (1900),
p. 260. Central China, in the Province of Hupeh.

15. D. TENTACULIGERA. A very curious plant of the
Shan Hills, with minute crowded flowers.

DIOSCOREA TENTACULIGERA. Radiz ignota. Caules teretiusculi,
inermes, glabri, castanei, sinistrorsim volubiles. Folia alterna, ovato-
cordata, tenuia, omnino glabra. acuminata vel acuta, apice mucronulata,
ad 7 cm. longa, ad 5 cm lata 7-nervia; area media a pare primo ner-
vorum laeteralinm terminata ovata; nervi extremi bifidi; vena secundariz
paucwe, irregulares, supra indistincta; petiolus glaber, supra canalicu-
latus, ad 3'5 mm. longus. Flores maris 3—G-ni in cymas breves densas
dispositi, albidi ; cyme in axin singularem minutissime papillatam 20 cm.
longam subsparsz; bractem ovate, subacuminat®, incurve, scarios=,
glabre, -5 mm. longz. Pertanthii maris lacinixc 2quales, apice incurve :
tubus '35 mm. profundus. Stramina G, ad basin tubi inserta; filamenta
tubo ®quilonga ; antherz parva, introrse. Flores femtne: 8-16 in spicis
pendulis ad 6 cm. longis; bractex late lanceolat®, acuminatz, ‘6 mm,
longz. Pertanthi¢ feminet lobi biseriati, ovati, apice incurvi, exteriores
paululo majores; tubus perbrevis. Stamwno/ia minuta. Capsule re-
curvz, ad 16 mm longw, vel paululo longiores, apice subretusz, pallide
castanox ; alx scmi-elliptice. Semina circumcirca alata.

MoNTEs sHANNORUM.—Prope Maymyo ad 3500 ped. alt., Lace, 4102 |
ad Laikaw et Indein in principatu Yaunghwe, Abdul Khalil! Typi in
Herbariis Hortornm Regalium ad Kew et Calcuttam conservantur.

16. D. viccosa, Linn., Spec. Plant., (1753), p. 1033.
Jacquin, Ic. Plant. Rar., (1793), t. 626. D. sp., C. H. Wright,
in Journ. Linn. Soc. Bot., xxxv. (1903), p. 94: Nakai, in
Journ. Coll. Sci. Tokyo, xxxi. (1911), p. 235.

Variat :—
Var. VERA. Capsula maculata.
Var corEANA. Capsula immaculata, late polita.

Varietas vira americans est. Varietas COREANA in Corea media
adhuc reperta est a Carles (sub numero 178 !) et Faurie (sub numero
6971) et Uchiyana. Radix ejus ignota manet, quod dolendum est
quandoquidem rhizoma D. villose ver® ab rhizomatis specierum asiati-
carum longe distat.

17. D. Prazeri, Prain et Burkill. in Journ. Asiatic Soc.
Bengal, Ixxiii. (1904, suppl. p. 2. Northern Burma and the
northern part of the Shan States. A species very nearly allied
to D, sikkimensis.

- 18, D. CLARKEL As the male is unknown, there is some
slight doubt regarding the exact affinity of this species: it
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may be a variety only of D. Prazer: or D. sikkimensis, differing
in the shape of the capsules.

D. CrLArkEL. Radir nobis ignota. Caules glabri, angulati, sinis-
trorsim volubiles Folia opposita, glabra, cordata vel longe cordata,
tenuiter acuminata. nec margine sinu»sa, lobis basalibus subangulatis,
ad 8 cm. longa, ad 6 cm. lata, 7-nervia : area media a pare primo ner-
vorum lateralium terminata lanceolata acuminata ; nervi extimi bifidi :
venm secundaris reti venicularum paululo magis conspicuz: petiolus ad
7 cm. longus, supra canaliculatus, dorso et lateribus angulatus. Flores
ignoti. Capsule respicientes, 20 mm. long=, apice retusz, fusce, cast
aneo asperse: al® semi-obcordatx, 12 mm. late. Semina loculis con-
formia, circumcirca alata.

MonTEs NagaruM.—I{ohima ad 5500 ped. alt., C. B. Clarke, 41018 !
Typus in herbario apud Calcuttam conservatur.

19. D. SIKKIMENSIS, Prain et Burkill, in Journ. Asiatic
Soc. Bengal, Ixxiii. (1904), suppl. p. 3. The Himalaya from
the longitude of Khatmandu to Western Bhutan, and from
the plains to 5000 ft.; it has occurred also in the districts of
Cbamparan and Malda, but perhaps only as a casual, the root

having been carried down some river and lodged on the river
bank.

20. D. pevtroipEa, Wall., Cat. Lith., (1832), no. 5100 :
Kunth, Enum., v. (1850), p. 340, in chief part: Stewart, in
Journ. Agri-Hort. Soc. India, xiv. (1867), p. 37: Hook. f.,
Flor. Brit. India, vi. (1892), p. 291, in chief part: Prain et
Burkill, in Journ. Asiatic Soc. Bengal, lxxiii. (1904), suppl.
p. 5. D. nepalensig, Sweet, Hort. Brit., 2nd ed. (1830) p. 522.
Tamnus nepalensis, Jacquemont MS. The Himalaya east-
ward from the longitude of Khatmandu to the Afghan border,
from 3000 to 8000 ft., and sometimes to 10,000 ft.: also occur-
ring near Cherrapunji in the Khasia Hills, and on the Yunnan-
Burma boundary.

21. D. cavocasica, Lipsky, in Bull. Soc. Nat. Kieff,
1893, p. 143 : Alboff, in Acta Hort. Petrop., xii. (1893), p. 439
Radde, Sammlungen des Kaukasischen Museums, ii. (1901), p.
166. The coast of the Black Sea in the lower Caucasus, where
the annual rainfall is about 60 to 80 inches. The species
differs very little from D. deltoidea.

22. D. panTHAICA, Prain et Burkill, in Journ. Asiatic

Soc. Bengal, lIxxiii. (1904), suppl. p. 6. The Province of
Yunnan in south-western China at 7000—9000 ft.

23. D. ®nea. The flowers of this species are unknown,
but it undoubtedly has a close relationship to D. zingiberensis.

D. oeNgEa. Tuber, teste Farges, magnum et ligneum. Caulis glaber,
colore cupreo-purpureus, striatus, sinistrorsim volubilis. Folia alterna,
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late cordata, margine leviter sinuata, breviter acuminata, supra glabra,
infra pilis rigidis parvis in nervis prominentibus induta, ad 7 cm. longa,
ad 6 cm. lata, 7-nervia: area media a pare primo nervorum lateralium
terminata oblanceolato obovata: ven® secundariz in rete anastomo-
santes nec trajectx: petiolus folii lamino mquilongus. Flores maris
ignoti. Flores feminei in spicas breves dependentes 5 cm. longas com-
positi: axes fusco-purpurei, angulati, pilis minutis induti: bractex
fusco-rufe, ovato-lanceolatx, acute, 1 mm. longwm : bracteolx similes,
minores. Sepala ovata, supra rotundata, tenuiora, ‘5 mm. longa. Petala
breviora, basi angustata. Staminodia perminuta. Capsule reflexw,
cupreo-purpure®, apice rotundatx, infra in pedicellam angustate: ale
14 mm. latx, margin» plus minusve irregulares.

CHINA ocCIDENTALIS.—Ad Tchen-keou-tin in provincia Szechuan.
alt. 1400 ped., Fargzs, 90! Typus in herbario Horti botanici ad Lute-
tias Parisiorum conservatur,

24. D. zineiBereNsis, C. H. Wright, in Journ. Linn.
Soc. Bot., xxxvi, (1903), p. 93. D. Henryi, Uline ex Diels, in
Engl. Bot. Jahrb., xxix. (1900), p. 261. name only. The Pro-
vinces of Hupeh in central China and Yunnan in south-western
China. A very well marked species.

25. D. CorreTTtii, Hook. f., Flor. Brit. Ind., vi. (1892),
p. 290. D. sp., Collett et Hemsley, in Journ. Linn. Soc. Bot.,
xxviii. (1890), p. 137. Shan States and in China in the Pro-
vinces of Yunnan, Szechuan and Kweichow, apparently
abundant.

26. D. Morsel, Prain et Burkill, in Journ. Asiatic Soc.
Bengal iv. (1908), p. 454. Central China in the Province of
Kiang-si. A plant as yet only found at the eastern end of the
central mountain complex of China, but allied to the next.

27. D. "yprpoeLAavoa, Palibin, in Bull. Herb. Boiss.,
ser. 2, vi. (1906), p. 21. Central China in the province of
Fokien. This species and the preceding are certainly very
closely allied.

28. D. graoiLLiMa, Miq., Prolusio Flor. Jap., (1865), p.
324: Franchet et Savatier, Enum. Flor. Jap., ii. (1879), p.
49: Makino, Ill. Flor. Jap., i. (1889), t. 25. Central Japan.

Section 3. SHANNICOREA.

29. D. YUNNANENSIS, Prain et Burkill, in Journ. Asiatic
Soc. Bengal, lxxiii. (1904), p. 186. The Chinese Provinces of
Yunnan and Kweichow.

30. D. HEmsLEyI, Prain et Burkill, in Journ. Asiatic
Soc. Bengal, iv. (1908), p. 451. D. precoz, Prain et Burkill,
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loc. cit. p. 455. Shan Plateau and the Chinese Provinces of
Yunnan and Kweichow.

31. D SUBOALVA. Plentiful in Yunnan.

D. suBcaLva. Tuber in terram descendens, longum, rufo-fuscum.
Caules inermes, glabri, striati, alterni, sinistrorsim volubiles. Folia
glabra, latissime cordata, abrupte cuneatim acuminata, ad 4 cm. longa,
ad 6 cm. lata, 9-nervia : area media a pare primo nervorum lateralium
terminata obovata, nervia extimis bifidis: ven® secundarize subrecte :
petiolus ad t cm. longus, supra canaliculatus. Flores maris 1-7, in
racemos brevea secundarios unilateraliter congregati : racemi ipsi sparsim
in axin tenuem angulatum ad 12 cm. longuin admodum parce hirsutum
dispositi : bractez ovate, acute, 1 mm. longe, glabre, fulve atque
rubro-maculat®. Perianthii maris lobi ovati, ligulati, apice rotundati,
1:76 mm. longi, ‘5 mm. lati, flore aperto excurvati, rubro-maculati :
tubuse perbrevis. Stamina ad perianthii lobos basin supra affixa, lobis
breviora. Flores feminei singuli vel bini in spicis 9 em. longis in axin
angulatum glabescentem positi: bractex lanceolatz, 2 mm, longz=.
Sepala anguste ovata, obtusiuscula, 15 mm. longa, atro-pubra in sicci-
tate. Petala similia, obtusiora. Staminodia minuta. Capsule® respici-
entes, 25 mm. long=, infra obtus®, supra truncate et mucronatz: ale
subrectangulares, 23 mm. longs, 6 mm. lats.

CHINA AUSTRALIS. In Provincia Yunnan ad Yunnan-fu (Duclouz,
1071 3181), in montibus supra Ta-pin-tze (Delavay, 374! 1826 !), Le-ko-
chan prope Ta-pin-tze, (Delavay, 2834 !), Peo-tsao-chan, (Delavay, 66564 !),
Kiaso-che-tong prope fauces Hee chan-men (Delavay, 3853!). Sine locis
(Bons d’ Anty! Wilson, 45521) Typi precipue in Herbario Horti botanici
ad Lutetias Parisiorum conservantur; at nonnulli in Herbario Kewensi
conservantur.

32. D. niTENS. A species of Yunnan.

D. NITENS. Radiz ignota. Caules juniores sparsissime hirsuti, vetus-
tiores glabrescentes politi, leviter striati, sinistrorsim volubiles. Folia
longe cordata, acuminata, infra in nervis primariis perparce hirsuta, ad
10 cm. longa, ad 7 cm. lata, 7-nervia: area media a nervorum lateralium
pare primo terminata lanceolats: nervi extremi bifidi: ven®: secun-
darie rectz vel subrectm, paucz, supra indistincte: petiolus 35 cm.
longus, glaber vel sparsissime hirsutus, supra canaliculatus, infra carina-
tus. Plores maris in racemos breves socundarios unilaterales 4 mm. longos
aggregati: racemi ipsi parce in axes singulos vel binos vel ternos nunc
simplices nunc compositos sparsim hirsutos dispositi: bractex ovate,
breviter acuminat®, glabra vel fere glabram, 1 mm. long=. Perianthit
maris lobi biseriati anguste ovati, subacuti, 1'5 mm. longi, ‘26 mm.
lati, uninervii. sparsim rubro-punctati, exteriores interioribus paululo
longiores: tubus ‘25 mm. longus. Stamina 6; filamenta ad perianthii
lobos supra basin adnata. Flores Jeminei in spicis elongatis, (capsulis
maturis) ad 20 cm. longis. Perianthii femine: lobi sparsim hirsuti, bi-
soeriati, exteriores late lanceolati acuti 1-56 mm. longi, interiores latiores
rotundati. Staninod a minuta. Capsule respicientes, imbricantes, gla-
bre, glaucm, apice retusm, ad 26 mm. long®s ; al® fere subrectangulares,
ad 22 mm. long® et 7 mm, lat®. Semsna (immatura solum viea) admo-
dum in:qualiter alata.

CHINA AUSTRALIS.—In Provincia Yunnan, ad Yunnanfu (Duclouz,
7841), Mengtze ad 5000 ped. alt., (Henry, 10287 B 1), Szemao, 4000—4500
ped. alt. (Henry, 123381 12338B 1). Sine loco, (Bons d’ Anty, 430 1). Typi
precipue in Herbario Kewensi conservantur.

33. D. MartiNI. A species of Yunnan and Kweichow.
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D. MarTINI. Radiz ignota. Caules sparsim pilis tortis albis tecti,
longitudinaliter lineati, sinistrorsim volubiles. Folia cordata, acuminata,
supra glabra, infra subaraneosa, ad 12 em. longa, ad 6 cm. lata, 9-
nervia: area medie a pare primo nervorum lateralium terminata late
ovata vel late obovata: nervi extremi bifidi: vens secundariz rectw,
prucz, supra distinete : petiolus ad 12 em. longus, supra canaliculatus,
sparsirn hirsutus. Flores maris 1—4-ni in racemos breves 5 mm.
longos aggregati: racemi ipsi in axin subaraneosum ad 18 cm. longum
dispositi: bractez lineari-lanceolatx, acutx, subaraneosz, 25 mm.
longz. Perianthii maris lobi =quales, anguste ovati, rubro-maculati :
tubus brevis, externe araneosus. Stamina 6, perianthii lobos vix mquan-
tia: filamenta tenuia, paululo supra bases loborum inserta. Flores
faeminet ignoti. Capsule respicientes, imbricantes, in spicas sparse
araneosas ad 20 em. longas disposit®, basi supre pedicellam truncate,
apice rotund=: ale sub-rectangulares, ad 28 mm. longe, 8 mm. late,
rubro-maculate. Semina inequaliter alata: ala vix 1 mm. lata in latere
angustiori, 20 mm. lata in latere latiori.

CHINA AUSTRALIS.—In Provinciis Kwei-chow et Yunnan, prope
Tsin-tchen in silvis (Martin et Bodinier, 1865!), prope Gan-pin in silvis
(Martin et Bodinier, 2517!), supra Ta-pin-tze (Delavay, 45624!), Typi in
herbario Horti Botenici ad Lutetias Parisiorum conservantur.

34. D.veLuTipEs. A species of the Southern Shan States,

D. veLuTiPES. Radiz ignota. Caules juniores pilis fuscis tortis
vestiti, vetustiores glabrescentes, subconspicue lineati, siocitate castanei,
sinistrorsim volubiles. Folia elongato-deltoideo-cordata, acuminata,
juniora supra dense albo-pubescentia, vetustiora glabrescentia, infra
juniora dense fulvo-pubsassentia deinde sparsim pubescentia, ad 9 em.
longa, ad 5 em. lata. 7-nervia: area media a nervorum lateralium pare
primo terminata late lanceolata : venz secundarie rect®, traject®, in-
conspicuse. Florcs maris 1—3-ni in racemos breves dispositi, ipsos in
inflorescentiam spiciforinem compositos: axis ad 16 em. longus, angula.
tus, pilis albis tectus; bractem anguste ovato-acuminate, 1-5 mm. longa.
Perianthium maris crateriforme: lobi externi ad 3 mm. longi, albo-
pubescentes : lobi interni obtusiores, paululo latiores. Stamina in lobos
insidentia : filamenta | mm. longa: antherm perve, introrse. Flores
jeminel in spicas dependentes ad 14 cm. longas dispositi: axis dense
fulvo-pubescens : bracte® ovate, fulvo-pubescentes, 1'76 mm. longea.
Nepala triangulari-ovata, exteriora quaum interiora paululo majora, 75
mm. longa, extus dense pubescentia. Staminodia minuta Capsulv
1gnota,

MoONTES SHANNORUM, versus austrum, loco non indicato, (Macgregor,

7321 738!) Typi in Herbario Horti Botanici regalis ad Calcuttam con-
gservantur.

Section 4. COMBILIUM.

36. D. acurLeAaTA, Linn., Amoen. Acad., iv.(1754), p. 131 :
and Syst. Nat., ed. 13, ii. (1791) p. 682: Lam., Encyc. Meth.,
iii. (1789), p. 232, in chief part: Willd., Sp. Plant., iv. (1805),
p- 792, in part: Graham, Cat. Plants Bombay, (1839), p. 218:
Kunth, Enum., v. (1850), p. 398, in part. D. Combilium,
Ham. ex Wall., Cat. Lith., (1832), No. 5103A. D. diacantha,
Zippelius ex Spanoghe, in Linnaea, xx. (1841), p. 479.
D. echinata, Ham. ex Wall., Cat. Lith., (1832), No. 5103E.
D. fasciculata, Roxb., Hort. Beng., (1814), p. 72, name only,
and Flor. Ind., iii. (1832), p. 801: Kunth, Enum., v. (1850),
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p- 399: Hook. f., Flor. Brit. Ind., vi. (1892), p. 296. D. papu-
ane, Warb., in Engl. Bot. Jahrb., xiii. (1891), p. 273. D.
sativa, Linn., Sp. Plant., (1763) p. 1033, in small part: Lam.,
IN., (1793), t. 818. D. spinosa, Roxb. ex Wall.,, Cat. Lith,,
(1832), Nos. 5103A, 5103D, 5103E: C. H. Wright, in Journ.
Linn. Soc. Bot., xxxvi. (1903), p. 91: Safford, in Contrib. U. S.
Nat. Herb., ix. (1905), p. 68. D. tiliaefolia, Kunth, Enum., v.
(1850), p. 401. D. iredecimnervis, Pierre, in Herb. propr. D.
Tugut, Blanco, Flor. Tilip.. (1839), p. 800. Oncus esculentus,
Lour., Flor. Cochin-ch., (1790), p. 194.

Variat :—

Var. TiLIZFOLIA. Folia magna. 13-nervia, pubescentia. Flores
maris copiose producti. Tubera clavata, radiculosa, infra
spinas horridas producta.

Var. spiNosa. Folia paululo minora, plus minusve pubescentia
Flores raro producti. Tubera infra spinas producta.

Var. FasciconaTa. Folia minora, subglabra. Flores omnino
desunt. Tubera ellipsoidea, congregata, espinosa,

Varietas TILIZEFOLIA est planta inculte insularum philippinensium et
regionis istius. Flores maris copiose producti, et certe herbaria a nobis
visa specimina pluria praebent. Varietas sriNosa culta est et inculta.
Inter sylvas birmanicas agricolae varietatam hanc varietati Fascicu-
1 AT £ anteponunt propterea spinas feroces apri effodere non possunt.
Varietas rFascicupata colitur in India et in Jave et in insulis aliis
Malaicis.

Linnaeus in 1753 applied the name ‘‘aculeata’ to a
drawing in Rheede’s Hortus Malabaricus which is too confused
to serve as a substitute for a definition. He employed the
name more satisfactorily in 1754 : and we apply it as used in
that year. This usage is that adopted by many French botan-

ists and by the botanists who worked on the Western Coast
of India.

Section 5. LASIOHPYTON.

36. D. Kgrri. Northern Siam near Chengmai. A
smaller plant than the allied D. tomentosa.

D. Kerritr. Tubera, ut videtur, terram alte penetrantia. Caulis
basi roseo-tinctus, inermis, parce pilis fulvis hirsutus. Folia salterna,
cordata vel ovato-cordatsa, tenuia, acuminatiuscula, ad 7°5 cm. longa, ad
4'5 em. lata, 5-nervia, nervorum lateralium pare primo in parte superiori
supra medium terminato, margine ciliata, supra fera glabra, infra pilis
sparsis fuscis subpubescentia: petiolus fere hispidus, ad 3 cm. longus.
Flores maris sessiles in spicas cylindricas ad 2 cm. longas singulas vel
binas ad axillas foliorum dispositi: axis pubescens, angulatus: bractem
ovat®, acuminate, tenues, margine subhyalin®, glabre: bracteol=
similes, nisi minores et pro rata latiores. Sepala late ovata, obtusa,
glabra, viridi-lutescentia, 1'5 mm. longa. Petala anguste elliptica,
subobtusa. quam sepala paululo breviora, colore similia. Stamina 3,
sepalis opposita, brevia: anthera tria ovata: staminodia 3 paululo
longiora. Flores feminei ignoti.

S1aM.—Doi Sutep prope Chengmai ad 1400 ped. alt. (Kerr, 1404 !).
Typus in herbario horti botanici Kewensis conservatur.
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37. D. TtomEnTOSA, Koenig ex Roxb., Hort. Beng.,
(1814), p. 105, name only: Heyne in Roth, Nov. Plant. Sp.,
(1821), p. 371: Hook. f., Flor. Brit. Ind., vi. (1892), p. 289.
D. triphylla, Russ. ex Wall., Cat. Lith., (1832) No. 5101D. D.
nullica, Ham. MS. Helmia ? tomentosa, Kunth, Enum., v.
(1850), p. 439. India south of the Gangetic Plain, and in
Ceylon in damper parts.

38. D. AracHIDNA. A small obscure species of the
dense forests of Assam, north of the Cachar Hills. Its tubers
are arranged somewhat like those of D. aculeata, but it is
otherwise closely allied to D. pentaphylla and D. melanophyma.

D. AracHIDNA. Tubera plura, ellipsoidea, levia, carne alba ten-
era, ad b cm. longa, stolones oblique descendentes 5—20 cm. longas ter-
minantia. Caules glabri, inermes, tenues, sinistrorsim volubiles. Folia
alterna, ternata: foliola media elliptica, versus apicem basinque angus-
tata, apice breviter acuminata, glabra, ad 7 cm. longa, ad 4 cm. lata,
penninervia: foliola lateralia inmqualia, medio fere aquilonga, ad 4
cem. lata; petiolus ad 3'5 om. longus: petioluli ad 5 mm. longi. Flores
ignott.

Assam. In sylvis districtu Nowgong prope Lumding (Burkill ! Kal-
ka Pershad, 35381!) Tubera edibilia cibo a Mikiris vulgo effodiuntur.
Typi in herbariis ad Kew et Calcuttam conservantur.

39. D. MELANOPHYMA, Prain et Burkill, in Journ. Asiatic
Soc. Bengal, iv. (1908), p. 452. D. kamaonensis, Collett, FI.
Simlensis, (1902), p. 518. D. quinata, Atkinson, Gazetteer
N.W. Prov., x. (1882), p. 703, name only. D. sp. Griffith,
Posthumous Papers, Journal, (1851), ii, p. 62. The Himalaya
from 4000 to 6000 ft., from the eastern border of Kashmir
to Sikkim ; in the Khasia Hills, and in the Chinese Province of
Yunnan.

40. D. xamoonensis, Kunth, Enum., v. (1850), p. 395.
D. kamaonensis, Hook. f., Flor. Brit. Ind., vi. (1892), p. 290.
D. Fargesii, Franchet in Revue Hortic., 1896, p. 541: Bois
in Bull. Soc. Bot. France, xlvii. (1900), p. 49: Hackel in Bull.
Soc d’Acclim , (1901), p. 193. D. pentaphylla, Wall., Cat. Lith.,
(1832), No. 5098F : Diels in Engl. Bot. Jahrb., xxix. (1900),
p. 260, presumably.” D. triphylla, Wall., Cat. Lith., (1832),
No. 5102D in part and 3102E. D. sp., C. H. Wright in
Journ. Linn. Soc. Bot., xxxvi. (1903), p. 91. The Himalaya
from Kamaon to Sikkim, ascending from 3000 to 6500 ft.; in
northern Siam, northern Burma and the Chinese Provinces of
Yunnan, Szechuan, Kweichow and Hupeh.
Variat :—

Var. vERA. Bractex flores masculinos superantes, acuminatea.

Var, sSTRAMINEA. Bractew floribus masculinis @quilongz. Folia ad

6 cm. longa.

Var. ¥AraEsti. Bractew floribus masculinis @quilonge. Folia ad 10
em. longa.
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Var. DELAVAYI. Bractee perlate, obtuse vel rotundatz, vel pau-
lum mucronulate, magne. Flores masculint magni.

Var. HENRYL Bractee perlate, obtuse vel rotundate vel paulum
mucronulate, parve. Flores masculini parvi.

Varietas vERA himalaica est: varietas STRAMINEA austro-sinensis
(ex provincia Yunnan attulit Henry, 9495 C! 11301! Delavay, 4816
necnon siamensis (Kerr, 1374 !). Varietates FARGESII et DELAVAYI et
HENRYI austro-sinenses sunt: var. FArRGESII ex provinciis Yunnan
(Forrest, 25666 1), Szechuan (Henry, 7103 ! Farges!), Kwei-chow ( Martin et
Bodinier!), Hupeh (Henry, 266! 4486 ! 7501!): varietas DELAVAYI in pro-
vinciis Yunnen {(Delavay, 563! 1825! 1828! 3318! 3833!), Szechuan
(Farges, 227!), Kwei-chow (Chaffanjon et Bodinier! Bodinier, 2408!),
Hupeh (Henry, 6419!): varietas HENRYI in provinciis Yunnan (Henry
94951 9715!) ot Kwei-chow (Chaffanjon and Bodinier!).

41. D. TAMARISCIFLORA. D. pentaphylla, var., Ridley,
Mat. Flor. Malay Peninsula, ii. (1907), p. 81. D. pentaphylia,
Ridley in Journ. Roy. Asiatic Soc., Straits Br., li. (1911),
p. 206. The island of Lankawi off the northern part of the
west coast of the Malay Peninsula. A species closely allied to
D. pentaphylla and requiring further study.

D. TAMARISCIFLORA. Tuber ignotum. Caulis supra tenuis, pilis
simplicibus hirsutus. Folia alterna, ternata, pilis sparsis supra induta,
infra ad nervos majores rufo hirsuta, inter nervos fuseco-hirsuta : foliolum
medium anguste elllpticum, longe acuminatum, ad 6 em. longum, ad 2'5
cm. latum, basi acutum venis lateralibus utrinque quinque: foliola
lateralia asymmetrica, basi oblique acuta, apice quam medium minus
acuminata, ad 5 cm. longa : petioli foliorum visorum ad 25 mm. longi:
petioluli 2—3 mm. longi, rufo-hirsuti. Flores maris ad 45 in spicas
singulas vel binas ad 4:5 mm. longas dispositi: spice ips® in inflorescen-
tiam spitham®am composite: axis triangularis, hirsutus : bracte=
ovato-acuminata, hirsutze, ad 1:25 mm. longa : bracteole similes mino-
res. Sepala lanceolato-ovata, extra hirsuta. 1 mm. longa. Petala spa-
thulata, crassa, glabra. Stamina 3.

PeNINsULA Maratca. In principatus Kedah insula Langkawi
(Curtis, 2639!). Typus in herbario Singapurense conservatus est. Spe-
cies ob spicas longas inter affines distincta est.

42, D. Pierre1. A species of Lower Cochin-China, differ-
ing from D. pentaphylla notably in the thickness and stiffness
of its felt of red-brown hairs.

D. PiErREI. Tubera ignota. Caules aculeati, pilis ferrugineis dense
piloso-pubescentes, sinistrorsim volubiles. Folia alterna, 3—bh-foliolata,
supra pilis paucis rigidis induta, infra dense pubescentia; foliolum
medium obovatum, acuminatum, basi acutum, ad 15 em. latum, pen-
ninerve : foliola externa, minora, asymmetrica, 4—>5-nervia, nervo in
latere versus folium medium singulo, nervis 2—3-nis in latere exteriori :
petiolus dense ferrugineo-pubescens, ad 8 c¢m. longus ; petioluli ad 5 mm.
longi. Flores maris in racemos spiciformes 2 cm. longos dispositi:
racemi ipsi in inflorescentias 20 cm. longas compositi: axis dense ferru-
gineo-pubescens: bractems spicarum lineari-lanceolat= : bractex florum in
pedicillis insidentes, ovate, acutiusculze vel subacuminat®, extra dense
tomentos® : bracteol®e lanceolatee, acuminate, bracteas longitudine
fere mquantes. Sepala exacte ovata, obtusiuscula, extra pubescentia,
1 mm. longa. Petala anguste obovata, glabra obtusa, sepalis breviora.
Stamina 3, brevia, antheris rotundatis. Flores femineiin spioas deflexas
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subrigidas 20 cm. longas dispositi: axis dense pubescens pilis rufo-
griseis : bractex lanceolatz, 8 om. long®, extra pubescentes. Sepala
lineari-lanceolata, acuta, 67 mm. longa, extra pubescentia. Petala
similia, minora. Staminodia perminuta. Capsul® reflexa, versus maturi-
tatem subglabrescentes, 22 mm. longa, apice obtusissimz, basi paulum
retus® : ale semi-ovato-cordatz, 7 mm. late. Semina altero latere
alata.

CooriN CHINA, In provincia Bien-hon ad Thu-dau-mot et Ben-cat
(Pierre, 7019 !), ad Bao-chauh et Ton-man (Pierre, 7020 ') ad Hauh-chui
in ripis luminis Mekong (Harmand, 921). sine loco exacto (Thorel, 356 !
Godefroy!). Typiin Herbario ad Lutetias Parisiorum conservantur.

43. D. peENTAPHYLLA, Linn., Sp. Plant., (1753), p. 1032:
Lam., Encyc. Meth., iii (1789), p. 234: Willd., Sp. Plant.,
v. (1805), p. 789. D. digitata, Mill., Gard. Dict., (1768),
no. 6. D. Jacquemontii, Hook. f., Flor. Brit. Ind.. vi. (1892),
p. 290. D. Kleiniana, Kunth, Enum., v. (1850), p. 394. D.
mollissima, Hassk., Cat. Hort. Bog., (1844), p. 33. D. tomen-
tosa, var. glabra, Wight in Wall., Cat. Lith., (1832), No. 5101C.
D. triphylla, Linn., Sp. Plant., (1753) p. 1032. Botryosicyos
pentaphyllus Ho :hst., in Flora, xxvii. i. Beildge (1%44), p. 3.
Hamatris triphylla, Salisb., Gen. Plant. Fragm , (1863) p. 12.
Ubium scandens, Jaume-Suint-Hilaire, Expos. Fam. Nat., i.
(1805), p. 106. From Western India to the remotest parts of
the Pacific, from the Himalaya and Yunnan southwards to
Ceylon and to the islandsin the Torres Straits.

Variat :—

Var. LINN.EI. Tubera elongat:, carne albida sapida. Planta pilis
albis precipue in floribus masculinis plus minusve induta. Folia
nitentia.

Var. THWAITESII. Praecedentisimilis, at folia tenuissima, fere glabra.

Var. Sur1. Pracedentibus similis at folia grisea nec nitentia.

Var. Jaoquemontil. Tubera elongata, carne albida sapida. Pili
albi paueci in inflorescentia masculina, sed folia glabra. Bul-

) bille rotundx. Flores majores.

Var. CArDONII. Pr®cedenti similis, sed folia parce pilis rufis in-
duta et flores minores.

Var. siMPLICIF »LIA. Varietati Cardonit similis; differt foltis firmi-
oribus, ultimis maaenis simplicibus.

Var. REEEDEI.  Tubera elonga a. carne albida sapida. Folia
siccitate subnigrescontia. Bulbille magnopere elongate. In-
florescentia parce pilis albis induta.

Var. MaLA10A. Tubera breviuscula vel elongata, carne sapida. Folia
rufo-pubescentia : foliola plerumque angustiora.

Var. HorRTORUM. Tubera rotundata, leviuscula, carne albida sapida.
Folia tria, latiora, siccitate nigricantia.

Var. commuNis. Tub ra brevia, radiculis rigidis horrentia, carne
insipida irma. Foliola terna vel quinata, rufo-pubescentia.

Var. Kussor. Precedenti similis, differt folits glabrescentibus.

Varietas LINNARI reperitur in Zeylania et in India australi (Wight in
Herb. Wall. No. 51021!). Varietas TawWAITESII est Thwaites 2869 ! ex
Zeylania centrali. Varietas Surt in montibus Himalaicis vulgaris est,
n3¢ non o-currit in montibus Khasianis et Nagensium. Varietas Jac-
QUEMONTII vulgaris est in montibus supra litore occidentali Indie.
Varietas CArDONII prmcipue reperitur in montibus indicis regionis
Chutia Nagpur. Varietas siMpLIoIFOLIA adhue ex montibus Melghat
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cognita. Varietas RuHEEDEI in India australi satis repanda, ubi cibum
prebet. Varietas MaLAI0A in insulis malaicis sparsim ocecurrit: in penin-
sula malaica colitur. Varietns HorTOoRUM in India colitur. Varietas
COMMUNIS in tota regione Gangetica et in Burma vulga‘issima, necnon
aliis partibus occurrit. Varietas Kussok przcipue sikkimensis est.

44. D. KarLkaprersHapIil. This has the appearance of
being a hybrid between D. pentaphylla and D. tomentosa. It
has been found, but only rarely, in the region common to both.

D. KaLrareERsEHADI1 Tuber singulum, variabile, nunc tenerum
carne album, nune fibrosum carne fulvo-luteum, itidem nunc radiculis
plurimis tectum, nunc leve. Caulis, ut videtur, est D. tomentose ®qua-
Jis, parce aculeatus, hirsuto-glabrescens. Folia alterna, foliolis 5—7 com-
posita : foliola media obovata vel elliptica, basi acuta, apice acuminata,
supra pilis perpaucis indutae, infra albo-pubescentia, ad 23 cm. longa.
ad 11 em. lata : foliola extima asymmetrica, parva, pro ratione latiora :
petiolus parce aculeatus, ad 24 cm. longus: petioluli ad 2 em. longi.
Flores maris in spicas singulas vel binas dispositi; spice in racemos
longos rigidiusculos composite : axis fulvo-tomentosus atque parce
nigro-setosus : hractex spicarum ovato-lanceolatz, ad 2 mm. longewe,
fulvo-tomentosx : bractex florum late ovato-acuminatz, floris basin am-
plectentes, subglabre : bracteole similes, minores. Sepala ovata, acuta,
‘3 mm. longa. Petala ovata, obtusiuscula. ‘5 inm. longa. Stamina 3,
sepalis breviora. Flores femine: ignoti.

Inpia. In collibus Chutin-Nagpurensibus, Orixensibus, Shevaroi.
Ad Rungarit et Biru in districtu Ranchi, (Cardon, 12! Kalka Pershad,
34380! 34390!), Patharchaki in districtu Balasore, (Kalka Pershad,
343231), Baripada in principatu Mayurbhanj (Holmes, 34309 ! 33185 !
33825!). In montibus Shevaroi in districtu Salem (Perrotftet, 1! 324 1).
D. Kalkapershadii forsan hybrida sit inter D. pentaphyllam et D. tomen-
losam.

45. D. ELmEer1, Prain et Burkill, in Elmer, Leaflets of
Philippine Botany, v. (1913), p. 1594. A spscies of the Philip-
pine Islands, collected in Luzon in the latitude of Manila, and
in Negros.

Variat : —
Var. vERA. Folia coriacea. Capsularum a'= ad 25 mm. longe.

Var. puBiA. Folic admodum coriacea. Capsule paululo minores,
densissime rufo-tomentoze.

Varietas VERA in provincia Laguna reperitur (Alberto ! Elmer, 8265 1);
etiamque in provincia Tayabas (Flmer, 0156!): varietas puBla in
provincia Laguna (Ramos, 13520 !).

46. D. sp. A fragment exists in the Kew Herbarium
collected in the Chinese Province of Kwei-chow (Esquirol, 970 !)
which certainly represents a new spzcies of the section Lasio-
phyton. It has capsules like those of D. inequifolia, but has
a dense tomentum on the back of the leaves.

47. D. 1nmEqQUIFoLIA, Elmer ex Prain et Burkill in
Elmer, Leaflets of Philippine Botany, v. (1913), p. 1595.
Philippine Islands: Batanes Islands (Feniz, 3859!), Mindoro
(Merrstt. 6796!), and Mindanao (Elmer, 10654 !).
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48. D. CumingIi, Prain et Burkill, in Journ. Asiatic Soc.
Bengal, iv. (1908), p. 459. Philippine Islands, rather widely
distributed in Luzon.

49. D. Brumer. D. pentaphylla, Blume, Enum. Plant.
Jav.i (1827), p. 20. Collected by Reinwardt in Java.

D. Bruumel. 71'ubera ignota Caules glabri, parce aculeati, sinis-
trorsim volubiles. Folia alterna, 5-foliata, supra glabra, infra pilis
parcis in nervis majoribus induta: foliolum medium basi obtusum vel
subrotundatum, apice abrupte acuminatum, venis pinnatis, ad 12 cm.
longum, ad 6 cm. latum : foliola externa asymmetrica 3-nervia, nervis
duobus parte externa versus medio currentibus: petivluz 5 cm. longus,
sparsim hirsutus : petioluli ad 1 cm. longi. Flo es maris in paniculam
magnam bis et iterum rammosam dispositi : rami hirsuto-glabrescentes :
racemi spiciformes ad 2 em. longi axibus ferrugineo-hirsuti: bractez in
pedicellorum apicibus insidentes, late triangulari-ovate, extra dense
ferrugineo-pubescentes, acuminatiuscula. 1 mm. longz : bracteola similes
minores. Sepala ovata, obtusa. extra et marginibus pilis fulvo-rufis in-
duta, 1 mm. longa  Petala elliptica, breviora, obtusa. Stamina 3, brevi-
ora: staminodia 3, petalis quilonga. Flores feminei ignoti.

Java. Sine loro exacto, Reinwardt! Typus in Herbario Lugdu-
nense conservatur.

50. D. ScorrTEcHINII, Prain et Burkill, in Journ. Asia-
tic Soc. Bengal, iv. (1908). p. 45>. D. pentaphylla, Ridley et
Curtis, in Journ. Roy. Asiatic Soc., Straits Br., (1902), p. 66,
in part. Through the '\’Ialay Peninsula and in Tonkin. More
material is wanted of it, of D. Blumei and of D. Cumingis, in
order to define them bebter than we can do at present.

51. D. TRIPHYLLA, Linn., Amoen. Acad., iv. (1754), p. 131:
Syst. Nat. ed. 13, ii. (1791), p. 581 ; Jacq. Collect., ii. (1738), p.
365: Lam., Encyc. Meth , iii. (1789), p. 234 : Jacq., Ic. Plant.
Rar., iii. (1790), p. 627. D. amoena, Wight (by error for D.
demona), Icoues, (1840), t. 811. D. altissima, Roxb. MS. in
Herb. propr. D. demona, Roxb., Hort. Beng., (1814), p. 72,
name only: and Flor. Ind. , iil. (1832) p 805: Hook. f., Flor.
Brit. Ind., vi. (1892), p. 289. D. demonum,Kurz,in Prellm Rep.
Pegu, (1875), appendix p. xxii. D. hzrsuta Rotl_l Nov. Plant.
Sp., (1821), p. 370: Blume, Enum. Plant. Jav., i. (1827), p. 21.
D. hispida, Dennst., Schliiss., (1818), p. 33. D. lunata, Roth,
Nov. Plant. Sp., (1821), p. 370: Kunth, Enum., v. (1850), p. 397.
D. macrocarpa, Wall Cat. Lith. (18‘32) No. 5100 D. mollissi-
ma, Blume, Enum. Plant. Jav.,i. (1827), p. 21.  D. pentaphylla,
Wall Cab Lith., (1832), No. 50891. D. tomentosa, Kurz,
Prelim. Rep. Pegu (1875), appendix p. xxii. D. virosa, Wall,,
Cat. Lith., (1832), No. 5099. D. trinervia, Roxb. ex Wall.,
Cat. thh, (1832), No. 5099F. Smilax altisstma, Roxb. ex
Wall., Cat. Lith., (1832), No. 50u9C. 8. narcotica, Ham. ex
Wall., Cat. L1t11 (1832), No. B6099A. Helmia ? demona,
Kunth Enum., v. (1850), p. 439. H. hirsuta, Kunth, Enum.
v. 1850) p. 433. H. dumetorum, Kunth, Enum. v. (1850),
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p. 436. India to New Guinea, occurring just within South-wes-
tern China, and in Formosa. Linnseusin 1763 applied the name
‘“ triphylla ’’ to a form of D. pentaphylla : in 17564 he applied it
as we use it here.
Variat :—

Var. pxEMONA, Planta pubescens.

Var. RETICULATA. Planta hispido-pubescens.
Var moLrissima. Plenta albo-tomentosa.

Varietas paEMONA in India communis est, mecnoa in partibus
minime pluviosis insule Jave. Varietas RETICULATA in peninsula in-
sulisque malaicis abundans. Varietas MoLLISSIMA reperitur in Burma
orientali et australi, in regno Siamiensi, in insulis malaicis.

Section 6. OPSOPHYTON.

52. D. BULBIFERA, Linn., Sp. Plant., (1753), p. 1035:
Lam., Encyc. Meth., iii. (1789), p. 232: Bailey, Queensland
Flor., v. (1902), p. 1615: Prain, Bengal Plants, ii. (1903),
p- 1066. D. crispata, Roxb. Hort. Beng., (1814), p. 72, name
only: and Flor. Ind., iii. (1832), p. 802. D. decemangularis,
Ham. ex Wall., Cat. Lith., (1832), no. 5106B. D. heterophylia,
Roxb., Hort. Beng., (1814), p. 72, name only : and Flor. Ind.,
iii. (1832), p.804. D. japonica, Thunb. in Herb propr., in part:
Wall., Cat. Lith., (1832), no. 5§107C and 5107D in part. D.
oppositifolia, Campbell, Econ. Prod. Chutia Nagpur sent to
Col. & Ind. Exhib., (1886), p. 7. ¢ D. papillaris, Blanco, Flor.
Filip., (1837), p. 552. D. pulchella, Roxb., Hort. Beng., (1814),
p- 72, name only: and Flor. Ind., iii. (1832), p. 801. D. sativa,
Thunb., Flor. Jap., (1784), p. 191 : Kunth, Enum., v. (1850),
p. 340, in part: Benth., Flor. Hongkong., (1861), p. 368; and
Flor. Austral., vi. (1873), p. 460: Seemann, Flor. Vitiensis,
(1873), p. 626: Hook. f., Flor. Brit. Ind., vi. (1892), p. 295.
D. tamnifolia Salisb., Parad. Lond., (1806), t. 17. D. Tunga,
Ham. ex Wall,, Cat. Lith., (1832), no. 5107D. Helmia bulb:.
fera, Kunth, Enum. v. (1850), p. 35. From India to the remo-
test parts of the Pacific, ascending the Himalaya to 5000 feet :
and in Southern China, in Southern Japan, and in Northern
Australia. Introduced into Tropical America and into Africa.
Variat : —

Var. vERA. Tuber et bulbill® acride, breves. Folia supra nitentia.

Var. SIMPHA. Pracedenti similis tubero bulbillisque. Folia longiora,

infra nitentia. F! res maris magni.

Var. KaoHEO. Tuber bulbillegue vix acridwe. Tuber magnum, nec

elongatum, sparsim radicibus indutum.

Var. sUAVIOR. Pracedenti similis tubero.  Bulbtlle admodum

verrucos®, subnigrz.

Var. BiIrRMANICA. Varietati suivior: similis; sed tuber mve, carne

album.

Var. saTIVA. Tuber poene deest. Bulbille magne, fere lmved;

viridi-fusca. Folta magna. i

Var. eronGaTa. Tuber elongatum

Var. pELTOIDEA. Folia triangulari ovata,
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Varietas VERA ubique vulgaris. Varietates SiMBHA et KAOHEO in
montibus sikkimensibus et in locis ab iis versus orientem tendentibus
reperiuntur. Varietas SUAVIOR in India colitur. Varietas BIRMANIOA in
Burma et Assamia colitur. Varietas sATiva in litoribus maris Pacifici
colitur, necnon nuper in India. Varietas ELONGATA in Australia crescit:
a clariss. Manson Bailey descripta, nobis parum note est. Varietas
DELT.IDEA in insula Hongkong reperitur (Bodinier, 1310!),

63. D. Roaersi. This species, like D. bulbifera, var.
elongata, has an elongated root. We think it possible that both
may be hybrids of D. bulbifera with species of the section
Enantiophyllum. D. Rogersit has been obtained in the Anda-
man islands.

D. Rogersit. Tuber elongatum, carne album nec amarum. Caulis
glaber, levis, teres, purpureo-maculatus. Folia alterna, ovato-cordata,
acuminata, ad 13 cm. longa, ad 11 cm. lata, glabra, 9-nervia: vene
secundarie plus minusve oblique trajecte. Flores maris vel in spicas
dependentes 1—-4-nas ad axillas foliorum vel ravemosim in inflores-
centias ad 20 cm. longas compositi: axis angularis: bractex naviculari-
ovata, acuminatx, 1 mm. long®: bracteol® lineares, acuminat®e, 5
mm, long®z. Alabastra elliptico-ovoidea. Perianthi¢ maris lobi 6, basi
ipse conjuncti, mquilongi, interiores exterioribus paululo angustiores,
crassiores. Stamina 6, tria aliis paululo longiora, in basi perianthii lobo-
rum inserta. Flos femineus ignotus.

InsuvLxe ANpDaMANiczE. Ad ripas fluminis Rablikchokal, Rogers, 37!
Vix an ne vix D, bulbiferec hybrida sit. Typus in herbario Horti Regii
Calcuttensis conservatur.

54. D. Branpisia. This appears to us to be a hybrid be-
tween D. bulbifera and D. glabra. It was obtained by the late
Sir Dietrich Brandis in some uarecorded locality in Burma.

D. Branpisir. Tuber ignotum. Caulis glaber, lmvis, teres, sinis-
trorsim volubilis. Folia alterna, glabra, hastata, acuminata, ad 18 cm.
longa, ad 7 em. lata, 7-nervia: vene secundari® trajectsm, rectwe, vix
conspicus. Flores marts in racemos spiciformes in inflorescentiam ad
12 em. longam compositi: bractes floris maris lanceolate, acuminate :
bracteolse similes minores: pedicellus bractea paululo brevior. Pert-
anthiz lobi 6, basi ipsa conjuncti mquilongi, obtusi, brunneo-maculati.
Staminag 6: filamenta 1 mm. longa, in basi perianthii loborum inserta :
antherx subrotundate. Flores faminet ignoti.

Burma. In Burma inferiori, loco non indicato, Brandis/! Typus in
herbario horti botanici Calcuttensis conservatur.

65. D. punctaTA, R. Brown, Prod. Flor. Nov. Holl.,
(1810), p. 294, in part: Kunth, Enum., v. (1859), p. 390:
Benth., Flor. Austral., vi. (1873), p. 46. Obtained in the nor-
thern part of Queensland more than a century ago, but not
since. It may be a hybrid of D. bulbifera with D. transversa ;
and if so, a comparison may be made between it and D.
bulbifera, var. elongata.

Section 7. ENANTIOPHYLLUM.

66. D. Baratas, Decne., in Rev. Hortic., Ser. 4, iii.
(1854), p. 243, and iv. (1855) p. 69. D. decaisneana, Carriére,
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in Rev. Hortic., 1865, p. 111. D. glabra, F. v. Muell., Select
Plants for Extra-Trop. Countries, Ind. edit. (1880), p. 100.
D. japonica, Pépin in Mém. Soc. Imp. et Cent. d’Agric. (1854),
reprint. ?D. opposita, Thunb., Flor. Jap. (1784) p. 191. D.
opposita, Siebold in Verhandl. Bat. Genootsch., xii. (1830),
p-14. D. oppositifolia, Kunth, Enum., v. (1850), p. 390, in part :
Kawakami, List Plants Formosa, (1910), p. 122. China from
Yunnan and Kwangtung to Pechlll generally cultivated; also
in Formosa, the Island of Quelpart off Corea, and in Japan to
41° N. It has heen experimentally grown in Europe and in
India. Hackel has raised hybrids between it and D. japonica.

57. D. porvoprHORA, Hance, in Ann. Sc. Nat., Ser. 5, v.
(1866), p. 244: C. H. Wright, in Journ. Linn. Soc. Bot XXXVi.
(1903), p. 91. D. Rosthorniz, Diels, in Engl. Bot. Ja,hrb
XXix. (l‘JOO), p- 261. D. Swznkoei, Rolfe, in Journ. Bot., xx.
(1882), p. 359. Formosa and the Chinese Provinces of Kwei-

chow and Hupeh. It seems probable that it may be a depau-
perate form of D. Batatas.

58. D. sapoNica, Thunb., Flor. Jap., (1784), p. 51:
Siebold in Verhandl. Bat. Genootsch., xxii. (1830), p. 14:
Makino, Ill. Flor. Jap., i. (1889), t. 22. D. Batatas, Pailleux
et Bois, Potager d’un Curieux, (1899), p. 231. Japan, com-
monly to Lat. 37° N., China in the south and west, and in the
Naga Hills of India.

Variat : —
var. VERa. Spicarum axes tenues.
var. TENUIAXON. Spicarum axes tenuissimi.

Varietatain TENUIAXON ex monte Omei in Provincia Szechuen attulit
Faber. Varietas VERA per regionem totam reperitur.

59. D. IUZONENSIS Schauer in Nova Acta Nat. Cur.,
xix. suppl. i. (1843), p. 444. ? D. divaricala, Blanco, Flor.
Filip., (1837), . 797. Philippine islands: common in Central
and Southern Luzon and found also in the island of Palawan.
A species well marked by the size of its flowers.

60. D. PEPEROIDES, Prain et Burkill in Elmer, Leaflets of
Philippine Botany, v. (1913) p. 1697. Luzon and Tonkin. It
i8 closely allied to D. luzonensis; but has much smaller flowers.
Better material from Tonkin may show that the plant which
we possess from thence, which we here call a variety of D.
peperoides, may be a different species.

Variat : —
Var. vERA. Folia exacte cordata.

Var. sagiTTiFoLia. Folia minora, ad 7 em. longa, hastato-
sagittata.

Var. ancuraTa. Folia cordato-sagittata.
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Varietas VERA reperitur in Insula Luzon, provinciis Rizal et
Benguet (Loher, 1882! 7007! Merrill, 6512! Elmer, 63991 6400!).
Varietas SAGITTIFOLIA in provincia Nueva-Viscaya (Ramos, 81781).
Varietas ANGULATA in Tonkin @Balansa, 279 !).

61. D. BICOLOR, Prain et Burkill, in Journ. Asiatic Soc.
Bengal, iv. (1908), p. 449. China, in the province of Yunnan.
The shape of the capsule is very unusual.

62. D. aspeErsa, Prain et Burkill, in Journ. Asiatic
Soc. Bengal, iv. (1908), p. 447. China, in the province of
Yunnan.

63. D. spicara, Roth, Nov. Spec. Plant., (1821), p.
571 : Hook. ., Flor. Brit. Ind., vi. (1892), p. 291; and in
Trimen, Handb. Flor. Ceylon, vi. (1898), p. 227, in chief part.
Southern India and Ceylon.

Variat : —

Var. PARVIFOLIA. Foliu parva, circiter 5 cm. longa.
Var. ANAMALLAYANA. Folia majora, nd 10 cm. longa.

Varietatamn PARVIFOLIAM ex regione australi Zeylanie attulit
Thwaites ! Varietas ANAMALLAYANA reperitur in montibus zeylanicis et
Travancoricis et in districtubus Cochin Coimbatoreque Tinnevellique.

64. D. 1NTERMEDIA, Thwaites, Enum. Plant. Zeyl.,
(1864), p. 326. D. spicata, Hook. f., in Trimen, Handb. Flor.
Ceylon, iv. (1898), p. 277, in part. Ceylon, Travancore, and the
district of Malabar. This yam seems to be common in-the
parts of Ceylon near Kandy, and all the Peradeniya botanists
have been familiar with it ; but Trimen left notes on it in the
Peradeniya herbarium under the name of D. spicata which
were absorbed by Sir Joseph Hooker in his description of the
allied D. spicata. »

65. D. TrimENIL D. spicala, var. 8, Thwaites, Enum.
Plant. Zeyl., (1864), p. 326. Collected in fruit by Thwaites in
Central Ceylon.

D. TrmmiNit. Tuber ignotum. Caulis glaber, tenuis, inermis.
Folia opposita, longe hastato-cordata, acuminata, siccitate nigrescentia.,
auriculis rotundata, glabra. ad 8 cm. longa, ad 4 cm.lata, 7-nervia:
area medie a nervorum lateralinm primo pare terminata oblanceolata :
ven® secundarix infra prominentes: rete distinctum : petiolus ad 45
cm. longus. Flores ignoti. Capsule basi acute, apice acuminat®z, 35
mm. long® : ale semicirculares, 26 mm. lopge, 16 mm. late, colore
fulvee. Semina circumcirca alata : ale fusco-castanea.

IN iNsuLA ZEYLANTA.—Ad Ambagamowa, Thwaites, 3119! ot sine
loco, Thwaites, 2872 !

66. D. WrieHTHI, Hook. f., Flor. Brit. 1nd., vi. (1892),
p. 291. In the extreme south of India in the distriot of Tinne-
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velli. This and the three preceding species are all closely allied
to D. oppositifolia, and may be regarded as sharing a common
origin with it.

67. D. opposIiTiFOLIA, Linn., Spec. Plant., (1753), p.
1033, and earlier in his Flor. Zeyl., (1747), no 361: Hook.
f., Flor. Brit. Ind., vi. (1892), p. 292. D. coriacea, Wall. in
Herb. propr. D. elliptica, Thunb. in Herb. propr. D. ovala,
Thunb. in Herb. propr., in part. This species occurs commonly
throughout India south of the Ganges, and in Ceylon. It
varies in a way which makes it impossible to give to it a
single place in our key (see above after no. 66, after no. 80,
and after no. 89); for sometimes the inflorescence is pubes-
cent, and sometimes not; sometimes the male spikes are axil-
lary only, and sometimes in special leafless inflorescences. On
one hand it finds close allies in D. spicata, D. intermedia, D.
Trimenti and D. Wightsi: on the other it approaches D. triner-
via, and more remotely D. pyrifolia. We define three varie-
ties.

Variat —

Var. TAEwAITESII. Folia pubescentia, lanceolato-ovata vel late
ovata, siccitate brunnescentia. Inflorescentice maris axis copiose
pubescens.

Var. LINN&I. Folia glabra, late lanceolata vel ovata. Inflores-
centie marts axis elongatus, brunneo-pubescens.

Var. DUKHUNENSIS. Folia glabra, late ovata. Spice maris axillares
vel rarissime in inflorescenta aggregate, glabre vel fere glabre.

Varietas THWAITESU zeylanica ( Thunberg! Walker, 147! 219! Thwai-
tea, 2303! Gardner, 898!). Varietas LINNEI reperitur in Zeylania
(Walker, 46! Rottler!) ot in districtu Malabar (Hohenacker, 597!) et in
districta Tinnevelli ( Wight, 2824!). Varietas DUKHUNENSIS in omni-
bua partibus montanis humidis peninsule Indi® reperitur.

63. D. oBoUNEATA, Hook. f., Flor. Brit. Ind., vi. (1892),
p. 293. Ceylon, without precise locality. This species con-
nects D. spicata with D. oppositifolia. Unlike the local
varieties of the latter occurring in Ceylon, it is wholly glabrous.
Its elongated inflorescences are such as are often to be found in
D. oppositifolia, and its obcuneate leaves are shaped as those
of D. spicata sometimes are: but the leaves of D. spicata are
much firmer. It has not been possible to give this species a
natural place in the key.

69. D. mastirFoLiA. Nees in Lehm., Plant. Preiss., ii.
(1848), p. 33: Benth., Flor. Austral., vi. (1873), p. 461. Found
near the western coast of Australia hetween lat. 33° and 27°S.

70. D. TRaNSVERsSA, R. Brown, Prod. Flor. Nov. Holl.
(1810), p. 295: Benth., Flor. Austral., vi. (1873), p. 460. % D.
punctata, Thozet, Notes on roots used as food, (1866), pp. 7 and
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12. Found near the eastern coast of Australia between Lat.
34°S and Torres Straits; and in northern Australia.

71. D. cirraoSA, Loureiro, Flor. Cochinch., (1790), p.
625: Kunth, Enum., v. (1850), p. 401. D. rhipogoniotdes, Oliv.
in Ic. Plant., (1889), t.1862: Henry, in Kew Bull., 1895, p. 230.
D. camphorifolia, Uline MS. in herbariis nonnullis. Tonkin to
Hong-Kong and in Formosa. A very marked species, peculiar
in the colouring matter of its tubers. Loureiro’s name, were
it not for a specimen preserved in the British Museum, would
be unrecognisable.

72. D. Wavrricail, Hook. f., Flor. Brit. Ind., vi. (1892),
p- 295. D. aculeata, Linn., Sp. Plant., (1753), p. 1033, in small
part. D. sativa, Wall., Cat. Lith., (1832) Nos. 5108A, 5108B,
5108F. India in the hills of the Malabar Coast, extending
thence inland near the River Tapti to Chota Nagpur and the
Circars, then occurring again through Burma and in the hills
south of the Brahmaputra Valley.
Variat :—

Var. VERA. Capsule® vix glauca.

Var. CBRrISTIET. Capsule glauc.

Varietas VERA occurrit in partibus Indie peninsularis orientalibus :
varietas CHRISTIEI in Burma.

73. D. puLvEREA. Yunnan, in south-western China. Per-
haps this may prove to be no more than a variety of the last :
but until more material is available, its oblique very glaucous
capsules and rather firmer leaves render it desirable to separate
it.

D. PULVEREA. Tuber ignotum. Caules robusti, glabri, inermes
parte superiori, glauci. Folia pergamentacea, exacte cordata vel late
cordata, apice acuminata, flavo-marginata, ad 13 em. lata, ad 13 em.
longa vel pro ratione paululo angustiora, 9-nervia: area media a ner-
vorum lateralium pare primo terminata anguste obovata: ven® secun-
dariz recte, trajectae : petiolus ad 12 cm. longus, glaber. Flores
ignoti. Capsule® in rhachei rigido deflexo ad 20 cm. longo proferta,
admodum glauce, rigide, apice retuse, ad 30 mm. long=: ala semi-
opcordata, 26 mm. longa, 12 wm. lata. Semtna inequeliter circum-
circa alata, ala castanea.

CHixa AusTrALIS. In Provincia Yunnan, ad Mengtze, alt. 4600 ped.
(Henry, 92881),

74. D. prorriens, Hook. f., Flor. Brit. Ind., vi. (1892),
p. 293. D. glabra, Wall., Cat. Lith., (1832), Nos. 5105G,
6106H. D. rotundifolia, Wall. MS. in Herb. propr. In the
Naga Hills and through Burma to northern Siam and Laos;
occurring just within the Chinese province of Yunnan.

76. D. omrBrouvrata, Hook. f., Flor. Brit. Ind., vi.
(1892), p. 292: Ridley, Mat. Flor. Malay Penins., ii. (1907),
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p. 82. D. glabra, Ridley and Curtis, in Journ. Roy. Asiatic
Soc., Straits Br., xxxviii. (1902), p. 66, in part. D.sativa, Wall.,
Cat. Lith., (1832) No. 5108C. Through the Malay Peninsula to
Sumatra and Borneo. A species very well marked by the angle
at which the male spikes stand.

76. D. ZorLiNGErIANA, Kunth, Enum., v. (1850), p.
384: Miq., Flor. Ind. Bat., suppl., (1860), pp. 229, 6l1l.
Nicobar Islands, the south of the Malay Peninsula, Sumatra,
Java and perhaps in the Kei Islands. It is nearly allied
to D. orbiculata.

77. D. anNcuiNa, Roxb.., Hort. Beng., (1814), p. 72,
name only : and Flor. Ind., iii. (1832), p. 293. D. Combiltum,
Ham. in Herb. Wall. propr. D. pubera, Blume, Enum. Plant.
Jav., i. (1827), p. 21, very inadequately described. D. spinosa,
Wall.,, Cat. Lith., (1832), Nos. 5103G, 5103H. India, in the
Himalaya from Central Nepal eastwards; general where the
moisture is sufficient on the south of the Ganges as far as
Travancore (but not in Ceylon); Assam, northern Burma, Su-
matra and Java.

78. D. Listeri, Prain et Burkill, in Journ. Asiatic
Soc. Bengal, vi. (19038), p. 452. Upper Assam and the ad-
joining hills. A species very close to D. anguina.

79. D. eoryoLAaDES, Hook. f., Flor. Brit. Ind., vi.
(1892), p. 294 : Ridley, Mat. Flor. Malay Penins., ii. (1907),
p. 81. D. nummularia, Moritzi, Syst. Verzeichn. d. v. Zol-
linger gesammelt. Pflanzen, (1846), p. 92: Zollinger, Syst.
Verzeichn., (1854), p. 68. D. pubera, Prain et Burkill, ex
Koorders-Schumacher, Syst. Verzeichn. Lief. 9, (1912), genus
No. 1262. Malay Peninsula, Sumatra and Java.

80. D. TRINERVIA, Roxb. MS. in Herb. propr., but not ex
Wall. D. glabra, Wall., Cat. Lith., (1832), Nos. 5105D, 5105E.

D. oppositifolia Hook. f., Flor. Brit. Ind., vi. (1892), p. 292, in
part.

D. TRINERVIA, Roxb. Taber alte descendens, ad 1 m. longum, carne
mqlle supra aurantiaca infra alba. Caulis tenuis, inermis, basi glaber,
apioe pubescens. dextrorsim volubilis. Folia alterna, vel suprema
opposita, glabra, vel lanceolato-ovata basi obtusa, vel ovata basi
rotunduta, fulvo-marginata, apice acuminata, ad 15 cm. longa, ad 5
cm. vel ad 8 cm. lata, 5-nervia: area media a nervorum lateralium
pare primo terminata late lanceolata: ven® secundarim oblique
trajectz, pauce, inconspicuz : petiolus 2 cm. longus, pubescens. Flores
maris 20--35 in spicas binas ad axillas bractearum oppositerum
in inflorescentias ad 30 cm. longas dispositi: spicarum axes ad 20 om .
longi, pubescentes, angulati: bracte= ovatz, acuminatm, subglabre, 1
mm. longe: bracteole similes, minores. Sepala triangulari-ovats,
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ohtusa, incurva, glabra, 1 mm. longa. Petala late elliptico-ovata,
sepalis breviora, glabra. Stamina 6, brevia. Flores femines 10—18 in
spicas plerumque simplices ad 15 em. longas dispositi: axis pubescens :
hractee ovatx, acuminate, fere glabra, 1 mm. longe. Sepala trian-
gulari-ovata, obtusa, crassa, ‘75 mm. longa, glabra. Petala similia,
minora. Stamtnodi: minuta. Capsul® griseo-fusce, rufo-maculate,
glabre, pedicollo incluso 15 mm. long® : ale latiores quam semicircu-
lares, 15 mm. longa, 12 mm. late.

INDIA ORIENTALIS: IN MONTIBUS ASSAMICIS ARAKANENSIBUSQUE.
In districtu Nowgony ad Lumding, (Burkell, 35309! Kalka Pershad,
355751). In districtu Cachar ad Alni in ripis fluminis Barak, (Gage!).
In montibus Khasianis ad fluminem Bor-Pani, (Hooker [. & Thomson ).
sine loco, (Mann! Griffith, 5549!)., In montibus cacharicis ad Haflong,
(Shailt Mokim, 184! 2731 Ballantine, 31830 ! Craib. 13! Burkill, 33011
33022 33024!), ad Damcherra, (Keenan!). In districtu Chittagong, sine
loco, (Bruce in Herh. Wall. 5105D!). In districtu Sandoway, sine loco,
(Mus. R.E.P. 15034!). Etiamque sine locis, (Booth in Herb. Nuttall'
Rorburgh!).

81. D. pyriroLia, Kunth, Enum., v. (1850), p. 384:
Miq., Flor. Ind. Bat., iii. (1855), p. 571: Hook. f., Flor.
Brit. Ind., vi (1892), p. 292: Ridley, Mat. Flor. Malay Pen.
ins., ii. (1907), p. 82. D. cornifolia, Kunth, Enum., v.
(1850), p. 38: Ridley, Mat. Flor. Malay Penins., ii. (1907), p.
81, in chief part. D. Diepenhorstic Miq., Flor. Ind. Bat.,
suppl. (1860), p. 611. D. ferruginea, Thunb. in Herb. propr.
D. nummularia, Blume, Enum. Plant. Jav., i. (1827), p. 21:
Hassk. in Tijds. Nat. Gesch., ix. (1842), p. 136. D. ornata,
Wall. in Herb. propr. D. preangeriana, Uline ex Harms in
Herb. Lugd. D. repanda, Hallier in Herb. Lugd. The com-
monest Dioscorea in the Malay Peninsula : in Sumatra, Java
and Borneo ; and occurring also in Cambodia and Timor-laut :
erroneously recorded as having been obtained in the Philippine
islands by Cuming. Cuming’s plant came from Malacca.
Variat : —

Var. FERRUGINEA. Folia siccitate infra ferruginea, plerumgque copiose

fulvo-pubescentia.

Var. vERA. Fulia siccitate infra grisea, venis castaneis plerumque

copiose m.lleo-flavescentia.

Var. DizrENH nsTit. Folia siccitate infra grisea, pilis fulvis nisi ad

insertionem petioli absentibus.

Varietas FTRRRUGINEA froquens est per regionem: varietas GRISEA

rarior : varietas DIEPENHORSTIT reperituc in Sumatra et Borneo. et
Timorlaut, et Cambodia.

82 D. Longri. TFound in the island of Luzon, in the
districts about the latitude of Manila.

D_. LoHERI. Tubera esculenta, a nobis haud visa. Caules aculeis
armati, glabri. Folia opposita vel subopposita, glabra, hastata barbis
divergent:bus vel hastato-cordata, vel subovata, plus minusve marginata,
ad 9 cm. longa, ad 2 cm, lata supra barba, sed ex barba ad barbam 4
em. late, 7-nervia: area media a nervorum lateralium primo pare
terminata oblanceolata: venws secundarie suboblique trajecta, incon-
Spicuwm : petiolus ad 4 cm. longus. Flores maris 40 in spicas paten-
tes ad 4 cm. longas dispositi; spicw ipse vel in ramoa aphyllos vel ad
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axillas foliorum composite : axis angulatus, glaber : bracte® ovatea,
tenuissims, reflexa, incurvate, rufo-lineolate, 1 mm. longx : bracteola
minores, similes. Sepala triangulari-ovata, obtusa, margine hyalina, 1-25
mm. longa. Petala sepalis breviora, obovata, crassa. Stamine 6: antherz
breviter ellipsoidese, filamentis wquilonge. Flores feminci in spicas
post anthesin ad 14 cm. longas compositi: axis glaber, angulatus: brac
tee ovato-acute S:pala triangulari-ovata, crassa, ad 1 mm longa.
Petala similia, minora. Capsule immatura supra retusw : ale latiores
quam semicirculares.

INSULA LUZON PHILIPPINENSIUM. Prope Mangilet in provincia
Bataan, (Curran, 5465!). In provincia Rizal ad San Francisco del-Monte
haud procul a Manila, (Loher, 1885! 1886 !), atque ad Montalban, (Loher,
1899!). In provincia Morong ad Antipolo, (Ramos, G!).

83. D. Soror, Prain et Burkill in Elmer, Leaflets of
Philippine Botany, v. (1913), p. 1598. A mountain species of
the Philippine islands, found in Luzon.

Variat :—
Var. VERA. Capsul® non glauce.
Var oravca. Capsule glauca.

Varietatern aravcam collexit Foder haud procul a Nozogaray in
provincia Bulucan,

84. D. Foxwortayr, an ally of the two preceding
species and of the two following, which has only been collected
in the Lamao Forest, Luzon.

D. FoxworTHYI. Tuber esculentum, non visum Caules 3—5 mm
longi, parte superiori inermes, glabri, teretes, virides. Folia opposita
vel subopposita, ovato-hastata vel subovata, acuminata, glabra, parum
marginata, ad 13 cm. longa, ad 5 cm. lata et media parte et per barbas,
7-nervia: area media a nervorum lateralium primo pare terminata
oblanceolata : venw secundariz suboblique trajectw, inconspicuz : petio
lus ad 6 cm. longus. Flores maris ad 25 in spicas patentes dispositi:
spice ips® in ramos aphyllos ad 20 cm. longos composit® : axis angula-
tus, glaber: bractew ovate, acuminat®e, tenuissima, reflexa : bracteo-
I similes minores. Alrbastra conoidea ex basi triangulari. Sepala
quadrato-ovata, obtusa, rufa, nec marginibus tenuia, | mm. longa.
Petala obovate, sepalis minora. Stemina 6: anthere subrotunda,
filamentis ®quilongm. Flores freminet ignoti.

5 SINSULA LuzoN,—In sylvis ad Lamao provincia Bataan (Foxworthy,
58 1).

86. D. Sgemawnni. D. nummularia, Seemann, Flor.
Vitiensis, (1873), p. 308. ?D. divaricate Naudeaud, Plantes
Usuelles des Tahitiens, (1864), p. 10. ? D. pirita, Nadeaud,
Enum. PL Tahiti, (1873), p. 36. ‘‘Tivoli yam,’”” F. v. Mueller,
Select Plants for extra tropical culture, Ind. Ed. (1880), p. 101,
Fiji and perhaps Tahiti. Better material of this species is

required in order to ascertain exactly how far it differs from
D. nummularsa.

D. SeeMaNNIT, Tubera esculenta, cylindrica, elongata, metralia
vel ultra, brachio hominis crassa. Caulis basi copiose armatus, ad 4 mm.
crassus, striatus, glaber. Folia opposita, glabra, ovato-cordata vel ovata,
vol infera sagittato-cordata, acuminata, ad 11 cm. longa, ad 9 cm. lata,
T-nervia: area media a pare primo nervorum lateralium terminata elliptica,
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acuminata : vene secundari® plus minusve regulariter trajecte, sed
parum conspicu® in rete : margines tenues : petiolus glaber, ad 5 ¢cm.longus.
Flores marts in spicas aggregatas axillares 3—6-nas dispositi: spic®
ad 3 cm. longee, circiter 25-Aore : axis glaber nisi basi, ubi pili perpauci :
bractex ovatwxt, acuminate, deflex®, depress®e, 1 mm, longe : bracteole
siiniles, minores. Sepala fere rotunda, mucronulata, 1'25 mm. longa.
Petala crassiora, elliptico-spathulata, 1 mm. longa. Stamina 6, petalis
mquilonga : antherx filamentis ®quilonge. Flores feminei ignoti.

INSULAE VITIENSES.— Krequens, (Seemann, 628! Grasffe!). !'orsan
etiam in insula Tahiti.

86. D. Nommunaria, Lam., Encyc. Meth., iii. (1789),
p- 231: Blume, Enum. Plant. Jav., i. (1827), p. 21 in part:
Prain et Burkill in Elmer, Leaflets of Philippine Bot., v. (1913),
p.- 1699. D. glabra, Koorders in Mededeel. van s’Lands Plan-
tentuin, xix. (1898), p. 312. Celebes, the Moluccas, Philip-
pine islands, New Guinea, and across the Torres Straits to
Prince-of-Wales Island. D nummularia replaces D. pyrifolia
in Eastern Malaya, apparently being as common there as D.
pyrifoliais in Western Malaya. D. pyrifolia and D. nummularia
for the most part are distinguished without difficulty by their

leaves, having different venation.
Variat :—
Var. vERA. Capsule haud glauca,
Var. gravoa.. Capsule plus minusve glauce.

Vurietas vERa late repanda. Varietas aLaUoA reperitur in Luzon (Elmer,
56381 Hallier!).

87. D. MERgiILLII, Prain et Burkill in Elmer, Leaflets of
Philippine Bot., v. (1913), p. 1588. A species of the alliance of
the preceding six, which has coriaceous leaves. It has been
collected by Merrill on Mount Halcon in Mindoro, and by
Elmer on Mount Apo in Mindanao, Philippine islands.

88. D. o6rATA. A slender species of the Philippine
islands, so far only collected by Loher at Montalban in Luzon.

- D. oerara.  Tuber ignotum. Caulrs tenuissimi, glabri, parum
striabi, | mm. diametro. Folia alterna, lineari-lanceolata, ®qualiter
versus apicem attenuata, ad 8 em. longa, ad 8 mm. lata, glabra, b5-
nervia : area media a nervorum lateralium pare primo terminata lineari-
‘anceolata : venm secundaric in rete indis'incte; petiolus glaber,
tenuais, 1'5 em. longus. Flores maris ad 20 in spicas foliis breviores
dispositi: axes rossi, param angulati, glabri, ad 26 mm. longi: alabas-
tra rosea, plus minusve triangulari-conoidea : bractee parve, 5 mm.
longwme, reflexwc, ovatw, acutm. Sepals crassa, roseo-tincta, ovata,
obtusa, ‘756 mm. longa. Petala minora, obovata, crassa. Stamntna 6,
potalis Dbreviora: antherw filamentis mquilonge. Flores famines in
spicas solitarias dispositi. Capsule apice truncatz, basi attenuate,
nd 25 mm. longe: ale late. oblique rotundate, 20 mm, long=e, 15
mm. latax,

InsurAa Luzon PHILIPrINENSTUM. Ad Montalban in provincia
Rizal insul:e Luzon, (Lohker, 70121 70171).

89. D. Warti, Prain et Burkill, in Journ. Asiatic Soc.
Bengal, iv. (1908), p. 467. A wide climbing species of the
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forests of Assam, and of the hills on either side of the
Brahmaputra valley, as far west as Sikkim.

90. D. ciBBIFLORA, Hook. f., Flor. Brit. Ind., vi. (1892),
p. 294: Ridley, Mat. Flor. Malay Penins., ii. (1907), p. 82.
D. glabra, Wall., Cat. Lith., (1832), No. 5105B, in part. Malay.
Peninsula, Java, Celebes and the Moluccas.

91. D. Forpu, Prain et Burkill, in Journ. Asiatic Soc.
Bengal, iv. (1908), p. 450. D. Balaias, Benth., Flor. Hong-
kong., (1861), p. 368, in part: C. H. ertrht in Journ. Linn.
Soc. Bot., xxxi. (1903), p. 91. D. glabra, C. H. Wright, loc.
cit. Hongkong and adjacent mainland.

92. D. BerLopHYLLA, Voigt, Hort. Suburb. Calec., (1845},
p. 652: Prain, Bengal Plants, ii. (1903), p. 1067. D. deltoiden,
Stewart, Punjab Plants, (1869), p. 128, in small part. D. del-
toides, Baden-Powell, Punjab Products, i (1868), p. 259, in
part. D. glabra, Hook. f., Flor. Brit. Ind vi. (1892), p. 294
in part: Collett, Flor. Slmlensm (1902), p. 619. D. sagitiata,
Royle ex Voigt, Hort. Suburb. Ca,lc (1845) p. 653. D. sp.,
Aitchison, Cat. Punjab and Sind Pla.nts, (1869) p. 148. A
species demanding legs rain than most of the others: met with
along the Himalaya towards the west as far as the vale of
Kashmir, and found also in the Salt Range: eastwards its
dlstnbutlon as far as is known, terminates in Sikkim: south-
wards it occurs on hill crests as far as the Nilgiri Hills: once
it has been obtained in the Khasia Hills.

93. D. BELOPHYLLOIDES, Prain et Burkill, in Journ.
Asiatic Soc. Bengal, iv. (1908), p. 448. The eastern parts of
subtropical China.

94. D. LepoHarUM. A curious species which the Lep-
chas of Sikkim value as food.

D. LepcuarROM. Tubera 2—14, divergentin, ex parte basali vix
1 mm. diametro 5-—19 cm. longa clavata, apice rotundata, g-isea : caro
mollis, alba, esculenta. Caules inermes, glabri. striati vel subteretes.
Bulhillee nuces Juglandis wquantes. Folia glab -a, nec marginata, oppo-
sita vel alterna, s:epe exaote cordata vel raro auriculis extensia subcor-
data, tenuia, ad 13 cm. longa, ad 8 cm. lata (snpissime 10 cm. longa,
6 cm. lata) 7-nervia: area media a mervorum lIateralium pare primo
terminata elliptico-ovata: venwm secundarix irregulariter suboblique
trnject:e, supra indistinct, infra satis distincte : petiolus ad 10 em.
longus, swpissime folio 'r-qullongus Flores maris ad 40 in spicas
15—20 mmn. longas binas ad axillas bractearum oppos:t,arum dispositi :
spica: ipex in ramos aphyllos composita:: axis conspicue angulatus,
glaber:  bracte= triangulari-ovate, reflex:, acuminntx, longa::
bracteol:s similes nisi breviores. Alabastra obovoidea. Sepala obovatn
basi lata, crassa, 1'26 mm. longa, Petala obov tu, basi angusta, sepa-
lis paalulo minora, crassa. Stamtna 0 : anthera: filamentis duplo mino-
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res. Flores femines ad 20 in spicas dependentes ad 25 cm. longas
dispositi : axis angulatus. glaber : bractee late ovate, tenues. Sepala
triangularia, crassa, obtusa, 1'6 mm. longa. Petala obovata, apice
rotundata. Staminolia minuta. Capsule pedicello 8 mm. longo in-
cluso 22 mm. long®, apice retuse: al® multo latiores quam semi-
circulares, 20 mm. longm, 18 mm. lata, pergamentace®, subgrisea.
Semina loculo conformia: ala rufo-fumea

INpDIA.—In montibus Himalaicis orientalibus ad 3000 ped. alt., in
regionibus sub-montanis Bengalensibus Assamicisque Birmanicisque. 1In
locis plurimis districtus Darjecling, e.g. Ryang (Ribu | Kali! Russell!).
Rebong (Kali!), Silake (Ribul), Mungpu, (Hartless, 91 Gage, 34214 !
24216 Ribu, 34207 1), Sureil (Gage. 34207!). Labdah (Russcll!), Gielle
Kola (Russell!), Pashok (Lister !), Tunkling (Lister '), Mungwa (Lister!).
In montibus Aborum ad Sissin, Kekarmonnying, castra Rengging,
ad flumina Yambung et Egar (Burkill, 37680!). In planitie districtus
Jalpaiguri ad ) adarihat, (Burk:dll, 32352 ! Kalka Pershad, 335601). In
districtu Nowgong, Noncurbit (Sémons !). Lumding (Burkill, 356304 !). In
districtu Lakhimpur, ad Niagaon prope Dibrugarh, {Burk:ll, 32611 !), ad
Sadiya (Burkill, 35769! 32666!), ad Saikhowa (Burkill, 356797!), ad
Kobo (Burkill, 35906! 35906 !). In districtu Cachar prope Haflong
{Ballantine, 318°8!). In districtu Bhamo, prope Bhamo (Burk/ll, 22843 !
26538 1).

Variat :—
Var. vERA. Folia tenuia. Ale capsularum wqualiter rotundatw.
Planta sicca sine colore rubra. Vide supra.
Var. BEAMOICA. Folia paululo firmiora. Al® capsularum obliqua.
Planta sicca rufescens.

Varietas BEAMOICA adhur reperta est in districtu Bhamo, Burm:wx
boreali, prope Bhamo (Burkill, 22808! 22814! 22820! 22822! 22824 !
228251 22828 ! 228291 22831 ! 22842 !') ubi crescit cum D. Hamiltonit :
ot forsan ejusdem hybrida sit.

95. D. arLaBra, Roxb., Hort. Beng., (1814), p. 72,
name only; and Flor. Ind., iii. (1832), p. 803 : Hook. f., Flor.
Brit. Ind., vi. (1892), p. 294, in chief part. D. crepitans, Ham.
in Wall., Cat. Lith., (1832), No. 6106 F. D. gracillima, Ridley
in Engl. Bot. Jahrb., xliv. (1910), p. 528. D. laurifolia,
Curtis, Flowering Plants and Ferns of Penang, (1894), p. 83.
D. oppositifolia, Ridley and Curtis, in Journ. Roy. Asiatic
Soc., Straits Br., xxxviii. (1902), p. 66. D. nummularia, Roxb.,
Hort. Beng., (1814), p. 72, name only, and Flor. Ind., iii. (1832),
p. 72.  D. salicifolia, Blume, Enum. Plant. Jav.,i. (1827), p. 23,
madquately described. D. Wallichiz, Hook. f., Flor. Brit.
Ind., vi. (1892), p. 295, in small part. India, south of the
Ganges in the moister parts, the Himalaya from Central Nepal
eastwards, the plains of Bengal, and Assam, in Burma, Siam,
Indo.China, the Malay Peninsula and the Malay Islands east-
ward to Java.

Variat : —

Var. urisEa. Folia ovata, siccitate infra grisea, velutina.

Var. saviciroLia. Folia lineari-lanceolata vel lanceolato-sagittata,
subcoriacea, siccitate infra grisea.

Var. nasTiroLia. Folia lineari-lanceolata, basi abrupte hastats,
subcoriacea.
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Var. vERa.  Folia ovata, tenuia, infra glaucissima, siccitate rufes

centia.

Var. voNarroria.  Folta lanceolato-ovata, ad 12 ¢m. longa, ad 4 c¢m.
lata.

Var. TENUIFOLIA. Folia lineari-lanceolata vel lanceolato-sagittata
tenuissima.

Varietas GrISEA in Tenasserim, et per Peninsulam Malaicam et raro
in insulis Sumatra Javaque reperitur, ubi versus D. pyrifoliam transitum
pricbet. Varietas savLiCiFOLTA est D. salicifolia, Blume, et D. gracil-
lima, Ridley : in iislem regonibus reperitur, nec non in Borneo.
Varietas HasTIFOLIA Andamanica est (Rogers, 2781). Varietas VERrA per
Indiam occurrit. nec non in Indo-China et regno Siam. Varietas
LONGIFOLIA reperitur in China australi (Henry, 13540 1), ot in Indo-China
(Balansa, 298! 301! Thorel, 287 !). Varietas TENUIFOLIA burmanica est
(Kurz, 2631 ! Burk:ll, 22656 !).

96. D. vExANs, Prain et Burkill, in Journ. Asiatic Soc.

Bengal, iv. (1908), p. 446. Andaman islands where it gener-
ally replaces the common Indian D. glabra.

97. D. BREVIPEFIOLATA. Apparently common in Indo-
China.

D. BREVIPETIOLATA., Tuber ignotum, Caules asperi, glabri, striati.
Polia ovata, acuminata, opposita, glabra, marginata, ad 10 cm. longa,
ad 35 cm. lata, 5-nervia: area media a nervorum lateralinm pare
primo terminate anguste obovato-clliptica : ven® secundariz interrupte
traject:e, parum conspicux: petiolus brevis, 1 em. longus. [Flores
maris in spicas 1 em. longas dispositi: spice ipse in ramos aphy-
llos longoe composita : axis zigzag, glaber, angulatns: bractem ovata,
acuminate, rufo maculate: bracteol:e similes, minores. Alabastra
subglobosa  Sepala ovato-rotunda, obtusissiina, 1 25 mm. longa, copiose
rufo lineolata. Petala multo minora, crassiora. obovata, ‘75 mm. longa.
Ntamina 6, potalis mqualia: antherm filamenta wmquantes. Flores
fremin iin spicas singulas vel binas dispositi: spic:e ipsm in ramos
aphyllos breves compositiv: beactea ovato-lanceolut:, acutm. Sepala
triangulari-ovata, crassa. Pefala suborbicularia, breviora. Staminodia
perminuta.  Capsule parve, glabre:, breviter pedicellatz, supra
cordatme : ale Intiores quam semiecirculares, 153 mm. longa, 13 mm late,
pallide rufo-aspers:e.

C :CcHIN-CHINA INFERIOR, ET (aMB ) DIA, ET Stam. In provincia
Bienhoa Cochinchinensi ad Vri-an, (Lecompte & Finet, 10821), a:l Cayi-
ong, (Plerre, 7090 '), ad Tay-ninh. (Pierre, 6697 1), In provincix Baria
moate Dinh, (Pterre, 66981). ~ Ad Phanrang, (Lecompte & Finet, 1485!), ad
Ou-yiem, (Lecompte & Finet, 1926!). In insula Pulu Condore, (Germain,
491). In insula Phu-quoc Cambodiensi ad Dabac, (Godefroy, 8401). Ad
Nawng-kaw, Sriracha, in litore siamensi, Kerr, 2047!). Typi precipue in
herhario ad Lutetias Parisiorum, necnon ad Kew conservantur.

9%, D. BentHAMIt. Prain et Burkill, in Journ. Asiatic
Soc. Bengal, iv. (1908), p. 449. Hongkong.

99. D. myrianTaa, Kunth, Enum., v. (1850), p. 382
. filiformis, Blume, Enum. Plant. Jav., i. (1827), p. 22, very
inadequately described. D, salicifolia, Uline in Mededeel. van
s'Lands Plantentuin, xix. (1908), p. 312. Java, Celebes, the
Moluceas and the Philippine islands.
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100. D. pErsiminis, Prain et Burkill, in Journ. Asiatic
Soc. Bengal, iv. (1908), p. 4564. South-western China, south-
eastern China and Tonkin.

101. D. Hamirtonit, Hook. f., Flor. Brit. Ind., iv. (1892),
p. 295, in chief part : Prain, Bengal Plants, ii. (1903), p. 1067.
D. acutangula, Ham. in Herh. Wall. D. acutangulifiora, Steud.
in Herb. Ind. Or. Holhenacker. D. Hookeri, Prain in Records
Bot. Survey Ind., ii. (1902), p 143. In the moister parts of
India, e.g. Sikkim, Assam, northern Burma, Arakan, the Shan
plateau and Tenasserim, also in the Circars and Orissa and in
the Western Ghats from North Kanara to Travancore. In the
Flora of British India it has not been clearly distinguished from
the following species.

102. D. avarta, Linn., Spec. Plant., (1753), p. 1033. D.
alropurpurea, D. globosa, D. purpurea and D. rubella, Roxb.,
Flor. Ind., iii. (1832), pp. 797-800. D. Bicantaca, D. Devipata,
D. Hurchusia and D. octangularis, Ham. in Herb. Wall. Culti-
vated throughout the Tropics, wherever the rainfall is sufficient.
It is certainly of eastern origin and was perhaps derived from ).
Hamaltondi.  Inthe Western Himalaya races exist, here classed
under var. Tarri, which appear as if . belophylla may possibly
enter their composition. A plant widely cultivated is com-
monly polymorphic as regards the parts subjected to man’s
influence ; and D. alata is no exception: it shows a great
variety of forms of tuber. Roxburgh sub.divided the species
by the shape of the tuber and by their colour, knowing.only
those which are commonly cultivated in Lower Bengal: and
Hamilton followed Roxburgh’s lead. Wider knowledge makes
1t inconvenient to maintain Roxburgh’s and Hamilton’s species.
even as varieties. D. alala sometimes flowers and very rarely
fruits. It readily persists in a wild state in moist regions
after the desultory cultivation of jungle tribes, maintaining
itself by means of its tnbers : naturally it is the deeper rooting
races which most of all persist, the others being soon grubbed
up by wild animals.

Variat :—
Var. Tarrl. Vence in pagina inferiore foliorum conspicua.
Var. vera. Vene minus conspicuz.

Varietas TarRrt colitur in Kamaon et in partibus adjacentibus mon-
ttum Himalaicorum.

103.  D. vauriroria, Wall., Cat. Lith., (1832), no. 4111 :
Hook. f., Flor. Brit. Ind., vi. (1892), p. 293. D. oppositifolia,
Curtis, Flowering Plants and Ferns DPenang, (1894), p. 83.
Malay Peninsula, being common in the island of Singapore.

104. D. HaviLanpi. D. cornifolia, Ridley, Mat. Flor.
Malay Penins., ii. (1907), p. 81, as regards the fruit only.
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Borneo, in Sarawak. A coriaceous ally of the preceding
species.

D. HaviLANDII. 7T'ubera ignota. Caules glabri, nisi basi inermes,
obtuse angulati, virides vel rufo-virides, dextrorsim volubiles, Folia
alterna, glabra, satis coriacea, latissime elliptica vel fere orbiculata, apice
abrupte acuminata, basi plus minusve cordata, supra nitentis nervis
venisque modice prominentibus, infra nervis modice prominentibus, ad
10 cm. longa, ad 7 em. lata, 5-nervia: area media & pare primo nervorum
lateralium terminata late obovata : venz secundarie trajectz, sed inter
rete parum conspicusm: petiolus ad 5 cm. longus. Flores maris in
spicas erectas 6 cm. lungas fasciculatas dispositi: spice ips2 in ramos
aphyllos dependentes al 70 cin. longos product : axis angulatus, glaber :
bractear ovats, acuminat®, ad axin represse, deinde ecurvate:
bracteole similes, multo minores. Alabastra subovoidea. Sepala
basi lata ovata, apice rotundata, rufo-brunnea, 1 mm. longa. Petaln
satis crassa, carinata, sapalis paululo breviora. Stam:na 6, biseriatim
in basin floris inserta : filamenta 3 mm. longa : anther® paululo longi-
ores. Flores feminei ignoti.

INSULZ MALALO& (CCIDENTALEsS.—Borneo, haud procul a Kuching
in principatu Sarawak. (Haviland, 1816 !), et sine loco, (Ridleyt mercena-
riug, 1641 Merrillii mercenarius, 310! 386! 842!). Billiton, (Riedel!)
Banca, (Horsfield !).

105. D. WarsureiaNa, Uline ex Koorders, in Mededeel.
van s’Lands Plantentuin, xix. (1898), p. 313, name only:
Prain et Burkill, in Journ. Asiatic Soc. Bengal, iv. (1908),
p. 456. Celebes.

106. D. perFLExa, Hook. f., Flor. Brit. Ind., vi. (1892),
p 293: Ridley, Mat. Flor. Malay Penins., ii. (1907), p. 83. ? D.
repanda, Blume, Enum. Plant. Jav., i. (1827), p.22. Malay
Peninsula, Sumatra and Java.

NSection 8.—STENOCOREA.

107. D. STENOMERIFLORA. A curious species occurring
in the Malay Peninsula, with stamens showing an obvious
a.fﬁqity to the genus Stenomeris. The only male plant seen by
us is preserved in the British Museum of Natural History,
South Kensington. Another bridge between Dioscorea and
Stenomeris seems to be found in the climbing species of the
latter genus described by Taubert in Engl. Bot Jahrb. Beibl.

no. 38 as of uncertain origin, but most probably obtained in the
Philippine islands.

_D. 8TENOMERIFLORA. Tuber ignotum. Caulis glaber, inermis nisi
basi, crassiusculus, etriatus, purpurec-viridis, scandens ad 80 ped. alt.,
dextrorsim vo_lubllls. Folia alterna, coriacea, glabra, elliptica, apice
abrupte acuminata, infra modice cordata vel majora sagittata barbis
rotundatis, ad 24 em. longa, ad Il cm. lata, b-nervia: area media
A paro prino nervorum lateralium terminate fere oconformis folio ob
propinquitate nervorum ad margines : vena secundari® oblique trajecta,
tere rectz: margines plus minusve indurati: petiolus crassus, supra
cansliculatus, ad 5 om. longus. Flores maris in racemos spithamoos
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nunc axillares simplices solitarios vel binos nunc in ramos breves aphyl-
los producti: axis glaber : bracte ovato-lanceolatee, 1 mm. longe.
Perianthii maris tubus 1 mm. longus. Sep~«la triangulari-ovata, obtusa,
rufo-maculata. Petala sepalis ;equilonga, ovata, obtusa, rufo-maculata.
Stamina 6 : filamenta supra basin multum incrassata, dein incurvata :
anthera introrsx, fere didymse. Flores feminet in racemos dependentes
30 cm. longos singulos vel binos vel ternos exillares dispositi: axis
glaber, conspicue angulatus: bractex lanceolato-ovata, scarie, rufo-
brunnex, ad 15 mm. longi: pedicelli 5 mm. longi. Perianthium viridi-
luteum : tubus 1 mm. longus, externe G-carinatus. Sepale 3 mm. longa,
anguste ovate, subacuta. apice patula rufo-maculata. Petala lanceolata,
sepalis paululo breviora, colore similia. Staminodia biseriatim in basin
floris inserta, majora ante petala, minora ante sepala: filamenta infra
manifeste incrassats, apice supra antheras steriles in acumine breve
producta. Capsula in :vstivatione 5 mmn. long= : loculi 2-ovulati.
PrNiNnsura Mavaica.—Perak, Larut ad 2000 ped. alt., (mercenarius
Kingii, 4160! 5152! (693! 674G1). Selangor, Batu Tiga, (Ridley!).
Singapore Island, Changi, (Ridley!). Species distinctissima, propter
antheras cornutas inter genera Dioscoream et Stenomertdem quasi medians,
Perianthii tubus floris foeminei inter Dioscoreas orientales notabilis est.

UNPLACED.

D1oscorEs DELETERIA, Noronha in Verh. Bat. Genoot-
sch., v. (1790) ed. 1, art. 4, p.13

DioscoreEa GoERrINGIANA, Kunth, Enum., v. (1850) p. 402.

D10SCOREA POLYSTAOHYA, Turcz. in Bull. Soc. Nat. Mosc.
1837, No. vii., p. 158.

Droscorea viLis, Kunth, Enum. v. (1850), p. 400.
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3. The Localisation of certain Hymns of the Rigveda.

By MAHAMAHOPADHYAYA SATIS CHANDRA VIDYABHUSANA,
M.A., Pu.D.

It is generally held that the hymns of the Rigveda were
composed while the Aryans, in the course of their south-eastern
journey, still lingered in Eastern Kabul and the Punjab. We
must modify this theory in the light of some verses of the
Rigveda which refer to the old kingdom of Videha comprising
the modern district of Darbhanga. It is stated in the verses
that a certain natural well was bodily transplanted by the
Marut-gods and placed before a thirsty sage named Gotama.
The water gushing out from the well is said to have quenched
the sage’s thirst, and formed itself into a river, the source of
which was the seat of the original well. One of the verses
referred to runs as follows : —

A1) g9s5ad Fa1 fewifawaqe MaATT 2 |

FIAGAATET (AT FTH (AT JUTA AR | QL |
(Rigveda, mandala 1, sukta 85).

It has been translated by Wilson! thus : —

They brought the crooked well to the place (where the
muni was), and sprinkled the water upon the thirsty Gotama.
The variously radiant (Maruts) come to his succour, gratifying
the desire of the sage with life-sustaining (waters).

In the commentary on the Rigveda (mandala 1, sikta 85,
verse 10), Sayana relates the story of the well in a passage
quoted below :—

gIgaiEifasr | Mar wiw: Nwaar Nifea: & 7ga
IIX FAIY | AL AGATSTIW JaggW 77 @ Ataq wha-
fegfy ai fant Nmr wEEAT Fora@m@ ag 99 WwE
v wEr af@arer? guaafas axfd FMewa adatam o
WIRYTsTar Iwar v ufaniay |

The passage may be translated as follows :—

‘“ The sage Gotama afflicted with thirst prayed for water
of the Maruts who raising aloft a well from a little distance
carried the same to the place where the sage resided. They
caused delight to the sage by preparing a reservoir which

I Wilson’s translation of the Rigveda, page 221.
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was filled with water flowing from the well placed before
him.”’

This natural well of the vedic verse tallies accurately with
an actual well called Gotama-kunda which is situated 28
miles north-east of the modern town of Darbhanga in Behar.
I visited it in October last. It feeds a perennial rivulet called
Ksirodadhi (generally called Khiroi) which issues from the
gorges in the Nepal terai. A mud-hill called Gotama-sthana, in
the vicinity of the well, represents the place where Gotama of
the vedic verse, resided.

Another verse of the Rigveda mentions four rivers, which

are Indra’s special gifts to the sons of Gotama. The verse
runs thus :— -

6% YIRARAY TH IWY NwanAfE da |

IYET AU WlumHETET THTG: ) € |
(Rigveda, mandala 1, sukta 62).

‘“ The deeds of that graceful Indra are most admirable;
his exploits are most glorious, in that he has replenished the
four rivers of sweet water, spread over the land.”’ !

The four rivers mentioned in the vedic verse seem to
correspond to the Kau$ikl, Vanmati, Kamald and Gandaka
which intersect the district of Darbhanga.

It is further stated in the Rigveda that Gotama was the
priest ? of the royal family of Kuru-sriijaya for whose victory
in battle he prayed to Indra. This statement harmonises well
with the account of a certain member of the Gotama family
named Satananda,® priest of the royal family of Janaka in
Mithila (Darbhanga).

| Here *‘land ’’ is substituted for ‘‘surface of the earth ’' in Wil-
son’s translation.

P TRAMG ArAwR: FaEswar gt gafed @y A et
v 9V u¥ 9w § wivcka @Rw 0% gar @t w9 seama@fa
A 9 yAfeas arseRfefirmrayg ime ¥ 3 Ty sudst ge-
wegrat gQfea wratg |
(Rigveda, mandala 1, sdkta 81, verse 3, Sayana’s Commentary).
fa2ey w arga\sfy Tgac 5@ qurc)
Ag atanT wag wiv: gOfgn wra ),

(Satapatha Brihmana of the White Yajurveda, Kanda 1, adhy&ya,
Madhyandiniya recenasion). '

© wAE=: yguay gafeanfateas:
sfarrw g at 9=t waaw avmwa: ¢
(R&mayana, adikanda, sarga 50).
ANy WAARY wagat JOFER: | (Uttara-Ramacaritam).
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The fields waving with paddy plants which greet the eyes
of a modern traveller near and round Gotama-sthana in Dar-
bhangad bear testimony to Agni’s gift of rice and cattle in
abundance to the family of Gotama described in the Rigveda.'

The above facts lead me to conclude that the hymns of
the Rigveda continued to be composed even while the Aryans
advanced to the east as far as the river Kausiki at the eastern
boundary of Darbhanga included in the ancient kingdom of
Videgha or Videha with its capital at Mithila.

L q gar A fra vewrd gawia | gect § g g
(Rigveda, mandala 1, siitkta 78.) ‘



4. A new species of Diospyros from the Tinnevelly
Hills.

By M. S. Ramaswami, M.A. (formerly Government Postgraduate
Research Scholar in Botany, Presidency College, Madras);
Officiating Curator of the Herbarium, Royal Botanic Garden,
Calcutla.

[With Plates III-1V.]

.In February 1913, in accordance with instructions from
Major A. T. Gage, 1.M.S., Director of the Botanical Survey of
India, a Botanical collection was made by Mr. D. Hooper and
myself in the Tinnevelly hills. In working out this collection at
the Calcutta Herbarium, I had occasion to examine all the Herba-
rium specimens of Diospyros and discovered that two sheets
marked simply ¢ Diospyros’ (Kannikatti, Tinnevelly. Nos.
2951, 2960, Barber) exactly matched one of my numbers in the
present collection. These sheets, as the records in the Calcutta
Herbarium show, were sent for comparison to Kew by Mr.
W. W. Smith, formerly Curator of the Calcutta Herbarium, and
were declared there to be unmatched ones. As my specimens
contained only female flowers, and the two sheets were incom-
plete, I was anxious to obtain fuller material. I therefore
requested Mr. K. Rangachari of the Madras Agricultural
College, Coimbatore, to send me on loan the original sheets
corresponding with the two duplicates above mentioned. He
very kindly acceded to my request. On examination of all these
sheets, I concluded that a fairly distinct and hitherto undes-
cribed species existed, a description of which I proceed to give
below : —

Diospyros BarBER1, Ramaswami, sp. nov. Species D.
foliolosa, Wall. et D. Ebenum, Koenig. affinis; Calycis late
crateriformis, lobis subito-acutus in fructu late triangularis
distinguenda. '

Arbor; ramuli teretes, juniores puberuli; Folia alterna,
densissima, oblonga vel oblongo-lanceolata, apice obtusa,
caudato-acuminata, basi cuneata vel rotundata, 3:17 cm.—8'25
cm. longa, 1:27 em.—2:22 cm. lata, margine integra, coriacea,
glal)m, subtus puncticulata ; nervis primariis 6—9 paribus, ob-
liquis, diztincte reticulatis; FI. 3 2—3 fasciculati, sub-sessiles,
pedunculi 5'1 mm.—6:3 mm. longi. Calyx campanulato-tubu-
losus, 3'2 mm --4:2 mm. longus, rugulosus sub-truncatus supra
sparsus; Dentes 4, breves, obtusi, ciliolati. Corollae tubus,
63 mm. longus, glaber; lobi 4, 3 mm. longi, carnosi, dextror-
sum contorti; Antherae geminae, 16, plus minus lineares glabrae,
filamenta breviora, connectivo apiculatae. FL @ solitarii,
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pedunculi 9°5 mm.—14'3 mm. longi, apice crasse articulati. Calyz
magnus, late crateriformis, lobi 4, late triangulares, 4'2 mm.
longi, 63 mm. lati. Staminodia 4, apice crasse. Ovarium 4-
loculare, 4-ovulatum; stylus brevissimis stigmate 4-lobatus;
lobi calycis in fructu 16'9 mm. lati, 105 mm. longi. Fructus
imperfectus.

A tree. Bark greyish-black, rough. Young branches pu-
berulous Leaves alternate, close-set, oblong or oblong-lanceo-
late, apex obtusely caudate-acuminate, base cuneate or rounded,
1} in.-3} in. long, } in.—% in. broad, entire, coriaceous,
glabrous, under-surface puncticulate. Primary nerves 6 to 9
pairs, oblique, those of the upper half reaching the apex,
reticulations distinct on both sides, faint only on the under

surface in small leaves. Petiole ! in.-- i%; in. long, wrinkled.
Male flowers. 2—3 together, almost sessile, articulate
with and fascicled on, short axillary peduncles } in.—} in.

long. Calyx campanulate-tubular, ! in.—} in. long, rugulose,
nearly truncate, 4-toothed, sparsely hairy without and on
the margins. Teeth obtuse, ciliolate. Corolla buds narrow,
tubular, | in. long, covered half-way by the calyx, glabrous.
Lobes 4, reaching half-way down, ! in. long, fleshy,
twisted to the right. Anthers paired, 16, more or less
linear, glabrous, filaments very short, connective produced.
Frmale flowers solitary, peduncled, peduncle 3 in.—-% in.
long, thickened and articulate at the top. Calyx considerably
larger than the male one, broadly crateriform, 4-lobed, lobes
reaching half-way down, broadly triangular and abruptly acute,
% in. long, | in. broad. Corolla nearly as in 4. Staminodes 4,
thickened towards the top. Ovary, when young, covered with
brown powdery excrescences. completely concealed by the calyx,
4-celled, cells l-ovuled. Style very short. Stigmas 4. Fruit-
ing calyx much enlarged. lobes % in. long, % in. broad.
Fruit imperfect.

TINNEVELLY HILLS: Kannikatti, Nos. 2946, 2948, 2951
and 2960, 2500 ft., Barber : Kannikatti, towards Agastiyamalai,
No. 39438, 2650 ft., Hooper and Ramaswams.

This species appears to occupy an intermediate position
between D. foliolosa, Wall. and D. Ebenum, Koenig. It differs
from D. foliolosa, Wall. in the almost sessile, smaller male
flowers fascicled on short peduncles and in the broadly crateri-
form calyx with much shorter and broader triangular lobes
while it also differs from D. Ebenum, Koenig, in its larger
pedicelled female flowers, 4-celied and 4-ovuled ovary and
in the form and disposition of the lobes of the fruiting
calyx.

So far as known at present. the plant appears to be
restricted to the Tinnevelly hills. The specific name is given
in honour of Dr. C. A. Barber who collected this plant in
1901. and who has made several botanical collections in Sou-
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thern India. My sincere thanks are due to Mr. C. C. Calder,

Officiating Director of the Botanical Survey of India, for

having checked my Latin diagnosis, and also to Mr. K.

Rangachari, for having supplied me with the desired specimens.
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EXPLANATION OF PLATES.
PraTe I11.

Diospyros Barberi, Ramas., sp. nov. &
A. Part of plant, nat. size.
B. TFlower-bud,
C. Calyx, spread out,

D. C(orolla, with stamens,

E. & F. Stamens,

G. A single anther.

X Y X X X
DWW N

PLaTE 1IV.

Diospyros Barberi, Ramas., sp. nov., 9
H. Part of plant, nat. size.

I. Ovary and Staminodes, x 2
J. & K. Fruiting Calyx, x 2
L. Transverse section of Ovary, x 4
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5. On a Demonstration Apparatus for determining
Young's Modulus.

By GouripaTi CHATTERJEE.

This apparatus was primarily designed for showing quali-
tatively to a class the elongation of metallic wires when loaded.
Later on it was found to be sufficiently accurate for use as a
demonstration apparatus with which load-elongation curves
could be actually plotted before an audience, and values of
Young’s Modulus obtained rapidly to within 19,, provided the
radius of the wire was determined with the usual precautions.
The use of an optical method for finding Young’s Modulus
is not new and was used by Bottomley,! Ewing, and others, but
the apparatus designed by those observers was very much more
elaborate than the one here described and was intended for
accurate laboratory determinations.

F1G. 1.

I Phil. 1, Mag. 889, Vol. 28, p. 94.
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Description of the Apparatus.

The rod AB (Fig. I) which is of greater diameter between
E and F is capable of turning with as little friction as possible
between two screw bearings S, S’. In the middle of the por-
tion EF is drilled centrally a hole through which passes a
glass rod which can be clamped by means of the screw P.
Between E and A is a collar which can be clamped in any posi-
tion, and carries a concave mirror which throws an image of a
spot of light on a distant vertical scale. ‘

The left-hand portion of the apparatus (Fig. I) is the part
which is clainped to the experimental wire. It consists of two
brass plates C and D which can be fixed firmly to the wire
by means of four screws. The plate D carries at right angles
(as shown in the figure) a plate L. To the centre of the
plate C and at right angles to it is soldered a rod carrying a
sliding weight G which can be adjusted in any desired position
on the rod and serves as a counterpoise. On the inner surface
of the plate D is cut a very fine vertical groove in such a posi-
tion that when C is clamped and G properly adjusted, the
centre of gravity of the whole system lies in this groove. The
groove is such that the wire passing along it is rigidly clamped
when the four screws are made tight, but on loosening the
screws the plates can be made to slide along the wire with just
sufficient friction to support them, the groove guiding the
piates vertically.

The glass rod is either clamped at a point some distance
from its centre or is slightly weighted at one end, so that
its centre of gravity lies to the right-hand side of P. Thus
it always presses against a steel knife edge fixed at the edge of
aslit £. As the wire elongates under a load W, the clamped
plates descend, and the projecting piece descending vertically
with them turns the rod about the axis 8 S’, thereby rotating
_the mirror M. The spot of light which is received on a verti-

cal scale is thus displaced upwards. (The magnification that
can be obtained is as much as 200).

Uniformity of Magnification.

Preliminary experiments were made, to test whether the
magnification was uniform over the scale. The clamped plates,
detached from the wire, were made to descend vertically by a
micrometer screw fixed relatively to the ground, thus turning
the rod as in the previous case ; the amount of descent being
read oft from the graduations of the screw and the deflection
of the spot of light on the scale being noted. the magnification
of the instrument could be determined. It was found by this
method that when the scale is about two metres from the
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mirror the shift of the spot of light is nearly ! proportional to
the descent of the plates, through a fairly wide range of the
scale, say from 10 to 90 cms, as shown in Table I. This proves
that it is legitimate to use the apparatus for quantitative
measurements so far as constancy of magnification is con-
cerned.

TABLE 1.
Descent of the plate L Position of the
as measured by the spot of light Magnification.
micrometer screw. on the scale.
0 79 0

‘0484 15-0 146-7
‘0968 22-1 1467
1452 29-2 146-7
‘1936 36-3 146-7
*2420 434 146-7
~2904 5055 1468
3388 57-60 1467
3872 648 1469
4356 720 1471
4840 79°1 147-1
5324 86-4 147-4
5808 938 147-8

Determination of the Magnification.

In determining the load-elongation curve for a metal and
finding the value of Young’s Modulus from the curve, the
magnification of the instrument was found by a slightly different
process to that described in the preceding paragraph. A
length of wire is taken such that for the greatest elongation
to be plotted the spot of light remains on the scale. The wire
is suspended from a heavy rigid stand. At the other end of
the wire is fixed a scale pan to carry weights, and vanes are
attached to a length of thick wire which in turn is fastened
underneath the scale pan, and dips into a vessel of water with
the object of damping the oscillations of the system. The
apparatus CD is lightly clamped to the wire, as described
above, and the rest of the apparatus adjusted. The position
of the spot. of light is then noted, the plates made to descend
through a known distance by sliding them down the wire? and
the position of the spot of light again noted. This gives the
magnification which can be determined easilv to 19,. The
plates are then clamped tightly in their former position, and
readings of the spot on the scale taken for different loads in the
pan.

1 To 19, or 29,

2 This can be eﬁected either by meaus of a reading microscope or by
direct measurement with a pair of dividers.



54 Journal of the Asiatic Society of Bengal. [February, 1914.

H

LoaJ in Grde.
Y

K] [ 4 1%

Elongation in yu" cm.

Fic. II.

Example of an Experiment.

The following are the observations made in determining
the load-elongation curve of copper :—

Length of copper wire No. 30 B.W.G. .. 885 cms.
Diameter of the wire .. .. .. .. ‘031 cm.
Magnification of the apparatus as arranged ..  140.
Load in grams. Elongation x 140 in cms.
118 20
168 2'8
218 36
268 44
352 58
452 7-8— (elastic limit exceeded)
502 9-8
522 10-5
542 11'5
592 13-1
644 149
700 18-:2— (secular change begins)

The curve Fig. II shows the load-elongation curve for the
specimen of copper wire, as obtained from the above obser-
vations. From the straight portion of the curve it is found
that when the load is 200 grams the elongation is 3-3/140 cm.,
whence the value of Young’s modulus is found to be equal to
‘94 x 10!* dynes;cm.? The value obtained for the same speci-

men by the ordinary laboratory method (scale and vernier) was
.88 x 10 '* dyues;cm.?
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In using the apparatus for experiments with a long wire,
the magnification can be diminished by making the length of
the rod between P and the edge of the slit ¢ (Fig. I) sufficiently
long so that the spot of light may remain on the scale for the
greatest elongation to be plotted. Figures IIT and IV are the
curves for brass and steel respectively. They are plotted by
observations on lengths of over 3 metres of wire, the magnifi-
cation of the instrument in each case being 78.

Length of brass wire 333 cms. Diameter of the wire
‘045 cm. From Fig. III it is found that when the load is
equal to 600 grams the elongation is 9'4/78 cm., whence
the value of Young’s modulus for the specimen is found to
be 102 x 10! dynes,cm.* The value obtained by the ordi-
nary laboratory method was 10-61 x 10'! dynes ‘cm.?

Length of steel wire used 333 cms. Diameter ‘034 cm.
From the curve when the load is 600 grams the elongation
is found to be 84,78 cm., whence the value of Young’s
modulus is found to be 20 x 10! dynes,cm.* The value

obtained by the ordinary laboratory method was 199 x
101,

This apparatus is described not because its value as an
accurate scientific instrument is emphasized, but because it
forms a very convenient arrangement for demonstration pur-
poses and is believed to supply what has long been wanted
among lecturers in Elementary Physics. Judging from. the
degree of accuracy which it affords in determining Young’s
modulus it appears that its use may not be altogether pre-
cluded in the laboratory, especially for the investigation of
those portions of the load-elongation curve for the soft metals,
which are beyond the elastic limit.

In conclusion, I take this opportunity of expressing my
gratitude to Professor E. P. Harrison who has given me the
necessary facilities in the Physical Laboratory of Presidency
College and has encouraged me with his valuable advice.



6. Studies on the Leaf Structure of Zoysia pungens,
Willd.

By M. S. Ramaswantt, M.A. (formerly Government Postgraduate
Rescarch Scholar in Botany, Presidency College, Madras);
Officiating Curator of the Herbarium, Royal Botanic Garden,
Calcutta.

(With Plates V—VI.)

The subject of this paper forms really one of a series of
investigations on the comparative anatomy of the leaves of
South Indian grasses undertaken by me from 1909 onwards, at
the suggestion of Prof. P. F. Fyson, to whom I desire to ex-
press my thanks for the facilities afforded at the beginning
of this study.

Four species of the Natural Order Gramineae are known to
me as occurring on the sands opposite the City of Madras
within a distance of 150 yards from the sea. They are—

1. Zoysia pungens, Willd.

2. Sporobolus virginicus, Kunth.
3. Spinifex squarrosus, Linn,

1. Trachys mucronata, Pers.

Plants other than grasses noticed in this area were Ipomcea beloba,
Forsk, Launea pinnatifida Cass, and Cyperus arenarius, Retz.
‘These were long known as maritime sand-binding plants on
account of the useful purpose they serve by the extensive and
interlacing nature of their shoot and root systems in protecting
lands from the encroachment of sand blown continually by sea
winds. Although the root system of Zoysia pungens is not so
extensive as to entitle it to be called a sand-binder, yet, when
we consider the smallness of its stem and leaves, we are at once
struck by the wonderful extensiveness of the root-stock and its
branches. We may, then, safely say that Zoysia pungens,
though not an effective sand-binder by itself, forms a valuable
aid to the others mentioned above, in accomplishing their
purpose. The four grasses enumerated above are not to be
regarded as the only ones of their kind found along the sea-
shore at Madras, but merely represent those species which are
almost always found exclusively growing on maritime sands
and which were collected and studied by me. I propose, in
this paper, to discuss some of the structural adaptations
noticeable in the leaf of Zoysia pungens, due in great part to
the peculiar habitat of the plant. Zoysia pungens, Willd.,
is a native of the sea-shores of the South-Eastern Asia,
Australia and Mauritius. Before beginning to study the pecu-
liarities of its leaf-structure, it will be appropriate to give a
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Botanical description of the plant, as found on the Madras
Coast—special attention being paid to the leaf.

Zoysia pungens, Willd., is a small much-branched rigid gla-
brous grass with a very long, slender, wiry, creeping root-stock
usually 2 to 3 ft. long, occasionally even 5 ft. long, with
interlaced branches, giving off at definite intervals, short, stiff,
leafy stems 4 to 8 in. high above the ground, and long thin
filiform roots usually nearly a foot long below the ground.
Leaves $-1}4 in. long, spreading dorsally rounded, margins,
strongly incurved, subulate, pungent, glaucous-green, quite
smooth. Sheath very short. Ligule a very narrow, abun-
dantly ciliolate membrane. Racemes 1-1} in. long, strict, erect.
Spikelets red brown, shining *;th in. long, erect.

In order to find out what exactly are the structural adap-
tations found in the leat of Zoysia pungens on account of its
curious habitat, let us roughly examine the actual state of the
surrounding environment under which it has to maintain suc-
cessfully its survival in the struggle for existence. It will be
convenient to consider the nature of the surroundings under
the following heads : —

Soil.—It is a matter of common knowledge that the soil
near the sea is sandy, dry and poor in humus. The subsoil may,
of course, be permeable and may also admit of being thoroughly
soaked to some depth at each fall of rain, but unfortunately
dries very quickly when the rain is over. In addition to this,
the soil of these sandy regions contain always an excess of
mineral salts derived from the sea in spray or by percolation.
These two factors, viz. scarcity of water in the soil and excess
of mineral salts in it, are quite enough to reduce considerably
the absorption of water by the roots. In fact, they render
absorption of water and food-material by osmosis extremely
difficult, How exactly then can our plant flourish in such
a place? 1t is clear that it must have armed itself with
certain devices, whereby it remains satisfied with the limited
supply of water and also counteracts the injurious influence
of the concentrated mineral solutions in the soil, managing
at the same time to take in its necessary food.

Temperature. —-The influence of temperature on plants has
been recognized as a very important one from early days.
Every plant can live only at temperatures lying between two
extreme degrees which are termed respectively its maximum
and minimum points. The over-stepping of either of these
limits sooner or later results in the death of the plant. But
these two points vary for different species and even for different
functions. Consequently, it is not possible to give any abso-
lute figures for maximum and minimum points. However,
we may say approximately that the average points of minimum.
optimum and maximum temperatures in the case of meta-
bolism of plants are about 10°C, 30 C and 50°C respectively.
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The temperature of the sandy beach at Madras may Dbe
taken as Y0'F or 32°C roughly on an averago. When dealing
with temperature, we should also consider the tempcra,l ure of
the particular soil. Under the influence of the sun’s rays, the
temperature of at least the superficial layers of the soil rises to
somewhere near the maximum limit. This intense surrounding
heat is not altogether favourable to the well-being of the plant.
Vegetable physiologists have experimentally proved that warm-
ing the soil is attended by an increase in the absorption of
water and transpiration. Protective contrivances are therefore
called for and an investigation shows their actual existence.

Light. —This is one of the most important external factors
affecting plant form and structure. Whilst temperature has
no great influence in deterinining a plant's conformation, light
on the other hand plays a prominent part in controlling the
structure of plants. The effects of light depend not on the
amount but on the degree of its intensity. For instance,
very intense light acts fatally on the protoplasm, while
subdued, diffuse light acts somewhat beneficially to it. In
vegetable organisms, death occurs from too intense a light
indirectly owing to the decomposition of pigments primarily
associated with assimilation, but at any rate land plants,
owing to intense illumination, suffer from a considerable dis-
integration of their chlorophyll. The importance of the
chlorophyll corpuscles to plant.life is too well known to be
mentioned here. These chlorophyll corpuscles are so extremely
sensitive to varying degrees of light that they frequently re-
arrange themselves. The slightest variation in the ]ighf affects
them considerably. On the sea-shore, the plant is actually
exposed to a glaring sunlight nearly throuzhout the day. How
then are the chlorophyil corpuscles carrying on their work ¢
The answer is simply that there must be certain adaptive
structures playing the part of light-regulators.

Atr.—The influence of the wind on plants is partly direct
by its stret -hing action and by pressure and partly indirect by
increasing transpiration. 1t may of course be doubted whether
these will affect such small creeping plants as the present
one. The injury, in this case, will not be much by stress, or
pressure, but the continuously blowing wind wi.l cause an
excessive increase of transpiration. Again, the purely mechani-
cal disturbance of shaking, due to winds, stimulates the
protoplasm in such a way as to increase transpiration. On the
sea-shore, continuous and violent winds are constantly occur-
ring. Consequently, the plants growing there freely should
possess some adaptations to combat successfully with the
above-mentioned injurious influences.

Peculiarities due to the action of the agencies indicated
ahove next claim our attention. Adaptatious in relation to
the above environmental conditions are combined in the
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clearest manner in Zoysia pungens, Willd. I shall first very
briefly indicate the adaptations in the general configuration of
the plant and then pass on to examine in detail the structural
peculiarities in the leaf.

To begin with, the prostrate attitude of the plant (Plate
V, Fig. A) appears to be solely due to the action of high
winds prevalent on the sea-.shore. The presence of nnumerous
long adventitious roots with an interlacing system of rootlets
helps to anchor the plant firmly in the loose shifting substratum
and thus offers a protection against violent winds. The very
short, stiff, leafy stems do not offer much resistance to the
blowing wind. The growing tip of the plant (Plate V, Fig B).
is so finely pointed that it quite easily pierces the sand.
Moreover, as pointed out by Schimper, these plants have the
wonderful faculty of again growing out of the sand after having
been covered by it. A tendency to diminish the evaporating
surface and to conserve the stock of water is also shown by the
rigid, subulate leaf, hard in consistency and with a spiny apex.
The du!l light green colour of the leaf is also an adaptation,
which this plant possesses in common with other sand plants,
to ward off the great intensity of light on the seca-shore.
Having brielly outlined the general adaptations, I now proceed
to point out the various structural adaptations found in the
tissues composing the leaf of Zoysia pungens, Willd.

Epidermis.—Under this heading, we have to consider not
only the ordinary epidermal cells but also the *‘motor
cells’’ and the stomata. The epidermal cells appear more or
less square in transverse section, while in longitudinal section
they appear rectangular. They are, as usual, arranged along
the long axis of the leaf. As regards their form, the outer
walls of the upper epidermal cells are conspicuously arched
outwards, while those of the lower are much flatter. In the
former, the arching of the outer walls has taken place to such
an extent, as to make the cells distinctly papillogse. The purpose
of these papillae will be referred to later. Both the upper and
the lower epidermis are much thickened, but the difference
between them in the amount of thickening is very marked. The
lower epidermis is much more thickened than the upper. This
18 explained by the fact that the upper epidermis in these grasses
almost always remains protccted by the rolling or folding of the
leaf, which not infrequently happens in grasses enduring a long
season of drought. Consequently, the upper epidermis does
not stand in need of much thickening, whereas the lower
epidermis is constantly exposed and therefore requires to be
considerably thickened. This exceptionally strong cuticularisa-
tion of the lower epidermis, then, is an adaptation against
excessive transpiration and excessive light, as the layers forming
the cuticle are filled with air and act as bad conductors between
the external atmosphere and the internal structures.
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Motor cells.—These bands of cells, as their name indicates,
serve the purpose of bringing about movement. They are
generally found in grass leaves at vhe base of each groove, if
theleafis a ribbed one, or by the midrib, if the leafis non-ribbed.
The leaf of Zoysia pungens is very faintly ribbed. We find the
motor cells here lying in layers at the base of each groove. They
differ from the ordinary epidermal cells in their greater depth.
As pointed out before, the leaves fold or roll themselves, when
dryness prevails. This folding or rolling is brought about by an
alteration in the turgility of the motor cells, causing them to
contract and thus shortening the upper surface of the leaf.
When the motor cells contract, the ridges are brought closer
and the whole leaf becomes a little more closely rolled. In
this manner, the upper epidermis is completely shut off from
the surrounding air. This is clearly an adaptation to prevent
excessive loss of water by transpiration.

Stomata.—These are the respiratory organs of the plant
and are usually arranged in grasses in longitudinal rows
interspersed with the epidermal cells. Normally, stomata are
found on both sides of gra-s leaves. But in Zoysia pungens
they are entirely confined to the upper epidermis. This, in
itself, is a very powerful adaptation against excessive trans-
piration, as we have already found the upper epidermis to be
always protected. Even on the upper epidermis, they occupy
good sheltered spots, for instance, on the flanks of the
feeble ridges. We have already seen that these flanks contain
a number of papillae. Their action is to hinder excessive
transpiration by preventing a free circulation of air in the
groove—the sides of which contain the stomata and represent
the transpiring surface. Consequently, vigorous transpiration
18 checked. We may then say that in the epidermis there exist
several protective devices purposely adapted to prevent excessive
light and excessive transpiration.

Vascular bundles.—The vascular bundles of Zoysia pungens,
in common with other grasses, enter the leaf separately and
run parallel from base to apex of the blade along the ridges.
Thosé met with in this leaf are of two kinds —one with two large
lateral vessels which are characteristic of the monocotyle-
donous type, the other without them. In both types there
are no intercellular spaces. In spite of the smallness of the
leaf, there are a good number of vessels. Probably these are
useful in conveying large quantities of water rapidly when
there is an occasional increase of water-supply (e. g. after a
sudden fall of rain) and thus fill the water cells which may
afterwards yield their contents to the assimilating cells when
the supply of water is reduced.

Bundle—sheaths.—In nearly all leaf-sections of grasses, each
vascular bundle is seen to possess at least two conspicuous
sheaths. The inner one is always thickwalled and the outer
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thinwalled. In Zoysia pungens, two sheaths can be easily
recognized. The inner sheath is not continuous in the smaller
bundles but surrounds only the phloem. In the bigger ones,
however, it is continuous. The function of this thickwalled
inner sheath is simply that of mechanical protection to the
soft-walled phloem.

The cells of the outer sheath however arce very large
and contain chlorophyll to some extent. In places where
the inner sheath is joined to the epidermis by a scleren-
chyma band, the outer sheath is not continuous. It then
presents a V-shaped appearance. The function of this outer
sheath in grasses generally, is supposed by some botanists
to be conduction of water, serving as an auxiliary conduct-
ing system. But this view is negatived in Zoysia pungens
by the fact that there is no necessity for an auxiliary con-
ducting system. The vessels in themselves are more than
enough for this purpose. Consequently, I am disposed to regard
this sheath, which sometimes is called by the name of transtusion-
tissue, as a special sort of water reservoir. It is I think in
these cells that water is stored, which is sooner or later made
use of by the abutting assimlating cells. Here again, we notice
another adaptation in the direction of economizing the water-
supply.

Mechanical tissue. —The mechanical tissue, or stereome,
consists in grasses, as a general rule, of sclerenchyma fibres.
These fibres are known to withstand wonderfully the strain
of flexure, traction or pressure. The sole function of these
fibres is support. Let us now consider how these bands
of stereome are disposed in the leaf to the best advantage. On
both ends near the margins the two big vascular bundles are
glrdered to the upper a,nd lower epidermis by strong bands.
It is the lower band that is larger and stronger. Along
the two margins we also find a cartain amount of mechanical
tissue. Moreover three small bundles are girdered to the
lower epidermis only. Thus the majority of the stereome is on
the lower side. It will be noticed then that there is a marked
tendency for the mechanical tissue to be stronger on the
lower than on the upper side. What is the purpose of this
arrangement ? These maritime sand grasses are, as alrcady
stated above, constantly exposedl to terrific storms and
winds. Therefore, a firm support is needed and this is supplied
by this great development of mechanical tissue. I say great’
in comparison with the smallness of the leaf. Under dry
conditions, which is almost always the case with these plants,
the leaves remain rolled up and become cylindrical o:gans.
Physical experiments have shown us that the mecha,mca,lly
best arrangement for supporting a cylindrical structure is to
have a strengthening band at the periphery. This is exactly
the case here. The bands of stereome are just below the lower
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epidermis and thus form the strengthening agency at the
periphery of the rolled-up leaf. Such is the nature of the
adaptation for withstanding and warding off the injurious
effects of storms and winds.

Chlorophyll-containing tissue.—This tissue is composed of
a mass of closely packed. irregularly shaped, cells with very
little intercellular spaces. By this reduction in the size of the
intercellular spaces, the transpiring surface becomes smaller and,
as a necessary consequence, transpiration itself is reduced.
These cells lie between the vascular bundles, and the layers
of motor cells in most cases forming nearly a ring round
the former. This position is obviously of distinct advantage
and, in addition to storing the water-supply brought up by the
vascilar bundles, serves to protect them from the intense glare
of the sun. The chlorophyll tissue is also restricted in amount
and the corpuscles are few in number. This accounts for the
extreme scarcity of starch grains in the leaves.

To sum up, the leaf-structure of Zoysia pungens is
remarkably modified to suit the surrounding environment and
the main directions in which the adaptations have occurred
are, the economic utilization of a very limited water-supply,
the prevention of excessive transpiration, the withstanding of
mechanical strain due to winds, and lastly the shutting off of
the intense glare of the sun.

EXPLANATION OF PLATES.

PrLaTte V.,

A. Part of Plant (Natural size).
B. Do. showing growing tip (Nat. size).
C. A leaf and leaf-sheath x 4.

Prate VI,

(The leaves were fixed in Absolute Alcohol and sections
cut by hand).
D.  Transverse section of the leaf x about 100 diam.
(The crossed lines represent stereome, the circles with
dots vascular bundles, and cones with horizontal and
lateral lines, Motor cells.)
E. Transverse section of the leaf x about 300 diam.
(Ep!, Lower Epidermis;
Ep*., Upper Epidermis :
St., stomata; Ster., stereome.
C., Chlorophyll-containing tissue.
V. B., vascular bundles; I.S., inner sheath ;
0. S., outer-sheath; M. C. Motor cells.)
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7. Fr. Jerome Xavier’s Persian Lives of the Apostles.

By the Rev. H. HosteN, S.J.

At the end of 1912, the Rev. Fr J. De Smet, S.J., drew
my attention to the fol'owing passage in Edmund Mltchell
Guide Book to Calcutta, Thacker & Co., 1890, p. 105 : ** Seram-
pur College ...... . There is a splendid Library, containing
some rare works, among them being an account of the Apostles,
drawn up by the Jesuits for the Emperor Akbar >’ I hastened
to communicate with the Principal, Dr. George Howells, who
at his next visit to Calcutta kindly brought the book with him
for my inspection.

The result was as gratifying as expected The book
turned out to be a complete copv of J. Xavier’s Lives of the
Apostles, about the history of which I had collected some data.

““ While Fr. Pigneiro was in the town of Agra [1602], Fr.
Xavier, who was also there, presented to the King a treatise in
Persian on the life, miracles, and doctrine of our Saviour Jesus
Christ, which the King had himself asked, and which he longed
to see. Hence, he showed that he esteemed it much and he
had it often read by his great Captain Agiscoa [‘Aziz
Koka)], who took so much pleasure in it that he asked the
Father for another copy. and it was already so much talked of
among the Grandees that there was hope God would by this
means make known to those infidels and unbelievers His only
NSon our Lord  Affer this, the King asked the Father for another
book on the life of the Apostles.”’ !

The first life in the Serampur MS., that of St. Peter, is
identical with the one published in Persian, with a Latin trans-
lation and notes, by Louis de Dieu, a Professor of Oriental
LLanguages at the University of Leyden, under the title:
Historia S. Pelri | Persice | Conscripta, simulque multis notis |
contaminata. | Latine | Reddila, & brevibus Animadversions-
bus mnotata, | a | Ludovico de Dieu, | Lvgdvni Batavorvm, |
Ezx-officina Elseviriana, A° CJ) JOCXXXIX [1539] | *

At p. 108, Louis de Dieu remarks that the Life of Christ,
written in 1602, had becn preceded, two years before, by the
Life o/ St. Peter. He refers evidently to a passage in the text

Cf. du Jarric, Histo'rc des choses plus memorables . .., III. 66-67 ;
.8.B, 1896, p. 87: F. Guerreiro. 8 J., Relagam Annual ........ de
& 603 ......... Lisboa. 1605 (Moquor Ch. VI).

1.8 See it fully described in de Backer, Bibl. des Ecrirains de la C. de

J.4
0N2

|
a

o érie VII, Liége, 1881, p. 414: Sommervogel, VIII, s. v. Xavier,
ome
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of the Life of St. Peter at p. 94. * Usque ad hodiernum diem
qui annus millesimus sexcentesimus d Nativitate D. Jesu,
& quadragesimus nonus sublimilatis Epoche srssionis Majes-
latis Imperatoriee [Akbar] est,”’ i.e., *“Until to-day, the year
1600 from the Birth of the Lord Jesus, and the 49th of the
sublime Era of His Imperial Majesty’s enthronement.”” !
There is an evident discrepancy between these two ways of
speaking, since the year 1600 makes the 45th, not the 49th, of
the Ilahi era  The I1ahi year must be the correct one, no allu-
sion to the Lives of the Apostles being found in the Jesuit
Letters until 1602, when, as we saw, Akbar asked for it.

The Life of St. Peter may thus have been completed in
the 49th year of Akbar’s reign or A.D. 1604. A note sent
me by Mr. George Ranking would show that Akbar saw it
hefore his death (1605), together with the lives of St. Andrew,
St. James and St. Paul. The complete work was probably not
finished till two years after Jahangir’s accession. From the
preface of the Serampur MS., kindly translated for me by Mr.
H. Beveridge, we gather that the Lives of the Aposiles was
undertaken at Akbar’s request after the completion of the
Miratu-1-Quds or Life of Christ, that it was dedicated to Jahan-
gir, and translated by ¢ Abdu-s-Sattir from the ‘¢ Firinghi,”’
by which we should understand ¢‘ Portuguese.’’

A copy of the Lives of the Apostles, in the ¢ National
Library > of Paris, is described as *‘ containing the life and
the miracles ol the twelve Apostles, translated froin the Latin
into Persian by Fr. Jerome Xavier, of the Society of Jesus,
who dedicated it to Dgelal-Uddin Mohammad Akbar, Emperor
of the M ngols.”’? Similarly, John Ury’s Ribl. Bodl. Cod.
MSS. Orientalium, Part I, Oxonii 1787. p. 270, No. VIII, de-
scribes one of J. Xavier’s works thus: ‘“ Codex bombycinus,
perita manu, folia 215 efficiens. C‘omplectitur opus, Speculum
Sanctitalis inscriptum, ubi nimirum exhibentur vita et miracula
duodecim Apostolorum, e Latina lingua in Persicamn conversa,
auctore Patre Hieronymo Xaverio Societatis Jesu, qui opus
suum Gelaleddino Akbar, Mongolorum Imperatori nuncupavit.
Praemittitur quinque paginarum prafatio [Laud. A. 125)."°
The title is given in Persian : Miratu-l-Quds. This description
is partly wrong. Either the book is the Miratu-l-Quds, and
then it is the Life of Christ, not the Life of the Apostles; orit
is, more probably, the Life of the Apostles, since it is said to
contain their lives, and miracles; but, then, Ury mistook for
the title of it the words ‘* Miratu-I-Quds’’ mentioned in the

I Compare with the date of Xavier’s Historia Christi edited by
L. de Dieu. p. 536: ** [ Hic liber | Anno millesimo sexcentesimo secundo
8 Nativitate D. Je=u, atq: quadragesimo septimo sublimitatia Sanoti
Imperatoris finem accepit.”” 1602=47th ycar of the Ilahi era, is correct.
1 ¢f. SBommervogel. Bibl. dc ln €. de J., VIIT, col. 1340, No. 9.
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preface in connection with The Life of Christ, an earlier work
dedicated to Akbar.

The Serampur MS. bears no date ; but we find that a copy
of the complete work was presented to Jahangir in 1607.
““The King returning from the Kingdom of Cabul to the City
of Lahor, the Fathers, hearing of his arrival, went to meet
and welcome him two leagues out of the city. He receivedl
them with a mild countenance, and saluted them very lovingly.
Stopping his horse for some time, he embraced them after his
manner, by laying his hands on their shoulders, and asked them
familiarly how they were. They also saluted His Majesty’s
children, and the chief personages of his suite, who returned
the salute. Hereupon, they offered to the King a book in
Persian, composed by them, of the life of the Apostles, with
several remarks on different passages of it, which they had
wnserted, in confirmation of cur faith, and in refutation of the
sect of Mahomet.”’ '

The passage we have just italicised was misunderstood by
du Jarric. Guerreiro, whom he follows throughout, notes that
the copy presented to Jahangir was interleaved with a number
of paintings representing the Emperor’s palaces, and that the
Emperor showed himself extremely pleased with the Fathers’
attention. ¢ Apresentario lhe os Padres hii liuro em Parsio, q
tinhdo feitr das vidas dos Apostolos, ¢i muitos registros de seus
passos antresachados nelle, o qual mostrou estimar musto *> *

We may conclude from the foregoing to a chionological
error in the Bibliotheca Marsdeniana, p. 305 (cf. J.A.8.B.,
1896, p. 113), where a copy of the Lives of the Apostles obtained
by Marsden is said to have been ‘‘ composed in Persian, by P.
Jeronimo Xavier of the (. of J. at Agrah, at the Court of the
Emperor Jahangir in the year 1609."° The date, if it was
correctly read, could mean only that a franscript of the work
was completed in 1609.

Both the copy of the Bodleian and that of the National
Library of Paris are said to have been dedicated to Akbar.
Mr. G. Ranking’s note about an incomplete copy once in
Akbar’s library might be taken to prove that what had been
written until 1604, »iz. 4 lives, was dedicated to Akbar. But,
what of the copies in the Bodleian and the National Library
of Paris? If they contain all the lives of the Apostles, as we
suppose, we suspect a mistake in the description of them,
even though we are in presence of two different catalogues
describing two different copies. Our unpleasant experience of
!ibrary catalogues is that, when a book has once been described
In & catalogue, this description is generally transferred, mistakes

V' Cf du Jarric Histoire ..... ... , 111, 113,
2 Querreiro, Relacam Annal .. .. .. .. de 606 & 607 ........ Lisboa,
MDCIX, fol. 158 r .
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and all, to the catalogues of other libraries. We should judge
differently if a complete copy of the Lives of the Apostles con-
tained a clear, authenticated statement to the effect that it was
dedicated to Akbar.

Again, we are told that the copy of the Bodleian and that
of the National Library were translated from the Latin. On
what is this based ¢ Has not the word Feringh? been misunder-
stood to mean Latin? In the preface to his Life of Christ, as
published by Louis d» Dieu, J. Xavier says in one place (cf.
Proc. A. 8. B., 1870, pp. 141-142, or Louis de Dieu, Historia
Christy, p. 9) that on comparing the Persian translation cum
scriptis Latinis, with the Latin (Latin), he was repeatedly dis-
satisfied with his work, and kept polishing thetranslation until he
judged it worthy of Akbar’sacceptance. The phrase < cum scrip-
tis Latinis would not nce-ssarilv mean that ‘Abdu.s-Sattar, J.
Xavier’s co-translator, whoby Akbar’s order had learned Portu-
guese under the Fathers, but had, apparently, no knowledge of
Latin, was not given a Portuguese text to work from ; else, how
could he conveniently have assisted J. Xavier? Among the
scripta Latina with which Xavier collated the Persian translation
there must have been the Vulgate. A copy of the Life of Christ
in the Harleian (Sommervogel, viii. col. 1340, No. 8) is described
as translated ‘‘ from the Portucuese,”’ ! but, the point has per-
haps no other authority than alucky (?) piece of gucssing on the
part of La Croze (Hist. du Christian. des Indes, 1758, 11, 77-78),
who sought to rob Xavier of the honour of knowing Persian.
The fact is that the Lives of the Apostles was not the only book
the original draft of which Xavier wrote in Portuguese. Ina
letter to the General, Lahore, Aug. 1, 1598, he announces his
return from Kashmir to Lahore: ‘“ Wereturn to the study of the
Persian language, and speak it still poorly (mediocremente). 1
take up again my work of translating into Persian a treatise
1 had made in Portuguese: I mean that I make it again, for
the one I had made was stolen in Caximir, when they plun-
deredd our house.”” (MS. letter unpublished). The work in
question must have been the Aina-i-Haqq Numa.

Fr. Jerome Xavier. during 20 years the mainstay of the
Mogor Mission, died at Goa (Rachol ?) on June 17, 1617. His
compositions, worthy monuments of his learning, continued
to be sought after in the Mogor Mission and the Christians
copied them or ha'l them copied by the best calligraphers of
the bazars.?

Pietro della Valle, that scholarly tourist, who visited Persia

b Cf. pE 1A FiaanNiere. Catalogo dos MSS. portugreses existentes
no Museu Britannico. 1853, p. 39

2 A copyv of the Specilun Veritatis or Aina-i-Haqq Numa, dated 1678,
was found in an obicure esrner of thy Kanawar Mus., and sent to Ceoma
de Korss. CE Th. Duka. Life ani Works of A. Csoma de Koris, London,

Triibner, 1883, p 95. Another copy of the same dated 1740 was trans-
cribed for Khwajah ‘Abdu-l-Masih of Hamadan by Ramg’hosan of
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and India to satisfy his passion for Oriental studies, wrote that
he met at Surat on March 7, 1623, a Jesuit lay-brother! who
was going to Agra, He handed him a letter for the Fathers of
Agra, reminding them that he had written to them a first time
from Persia to ask for a correct copy of the Persian books
written by the Fathers at the Moghul Court. His intention
was to get them printed in Rome. It would seem that his
request was not complied with. None of J. Xavier’s writings
appears in the list of Persian books brought by della Valle from
India.?

I do not know of any other complete specimen of the Lives
of the Apostles than the copy of Serampur. Those in the
Marsden collection, the Bodleian (?) and the National Library,
Paris, are perhaps compl:te, too.

The copy of the Life of St. Peter published by Louis de
Dieu contained two other Persian treatises: viz., the death of
Hussain, son of the Khalif ‘Ali, and a fragment of Akbar’s
Life. It had been brought from Mogor with 8 or 9 other
Persian books, one of which bore the note: °‘ Emptus ¢n Agra.
16 Stuferis, 20 Octobris 162;. Ioannes Romanus Roterodamo
Batavus.’’ de Dieu concluded that John Romanus, a Doctor
and Oriental scholar, had bought the Life of St. Peter during
his travels in India. On his death, after his return to his
country, these books fell into other hands, the Life of St. Peter
and another passing into the possession of John Eligmannus,
de Dieu’s friend.?

Fourmont had already shown that de Dieu did not publish
the who'e of Xavier’s Lives of the A postles, his Catalogus MSS.
Bibl. Regine, Codices Persici, No. VI, pointing to a complete
copy in 4° ‘‘translated from the Latin,’’ in the ‘‘ Royal Li-
brary’’ of Paris.+

Xavier's Life of St Peter, as published by de Dieu, was
placed on the Index, both on account of de Dieu’s ‘‘ heretical *’
notes, and certain unsafe or apocryphal sources made use of
by the author.®

DESCRIPTION OF THE SERAMPUR MS.

The Serampur MS., a volume bound in brown leather on
back and corners, measures 0 m.30 x 0 ™.135 between the covers.

Saidabad, in the Dist. of Murshidabad, Bengal Cf. C. Rieu, Cat. of the
Persian MSS. an the Brit. Mus., 1879, p. b.

! Probably Brother Manoel Marquez, who went to Tibet with Fr.
A. de Andrade in 1624.

2 Cf. De’ Vingyt dit Pietro della Valle .......... Parte III, Roma,
Masocardi, MDCLXILLL, Letter from Surat, March 22, 1623, pp. 89-90. He
obtained at Ispahan a Persian-Italian Vocabulary of the words in the
Christian Doctrine composed by J. Xavier, as also a Christian Doctrine in
Persian, probably by the same. Cf. Assemani, Bibl. Orientalis. 1. 590,
Nos. 48 and 49.

8 Cf. L. de Dieu, Historia 8. Petri, pp. 120-121.

4 Cf. Sommervogel, Op. ¢.t., VIII, Col. 1340, No. 9. b Cf. ibid.
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The title in gilt letters on the back is: Jesus | and | His |
People | Persian | MS. |

At the end, pasted to the cover: Serampore College | Li-
brary | Case G. Shelf 3. No. 6. |

Condition of the MS.: complete; fairly well preserved;
the worm-eaten passages have been carefully strengthened with
tissue paper; legible throughout.

Writing: Nastalig, in a fine clear hand.

Number of lines per page :  25.

Material of paper : country-made.

Pagination : pp. 262; the pagination, marked on recto
and verso, being correct throughout. Catch-words at the end
of each verso. :

Pages.
Contents: Preface .. .. .. 1-7.
1. St. Peter .. . .. 7-57.
2. St. Paul .. .. .. 57-134.
3. St. Andrew . .. . 134-146.
4. St. James .. s .. 146-177.
5. St. John .. . .. 177-2086.
6. St. Thomas .. .. .. 206-223.
7. St. James the Less .. . 223-231.
8. St. Philip . .. . 231-234.
9. St. Bartholomew .. .. 234-242,
10. St. Matthew .. .. . 242-250.
11. 12. Sts. Simon & Jude .. .. 250-257.
13. St. Mathias! .. . .. 257-262.

Titles in red ink appear from the life of St. James. In
the beginning of the first three lives, a line has been left blank,
for the title.

' Age: No date can be found in the MS.

Pencil-notes: 'The MS. must have been carefully studied
by an English scholar, as is clear from notes and marginal
references to the scriptural texts quoted. Leaving aside the
scriptural references, I remark the following pencil notes: (p.
3) Nabuchadnasar (?); (p. 6) Judas Iscariot; (p. 81) Tarsus;
(p- 121) Galatians; (p. 146) St. James; (p. 166) France; (p. 162)
Spain; (p. 177) St. John; (p. 178) Domitianus, (Petrus?); (p.
183) Rev.; (p. 215) Krisnu; (p. 217) Brahmana.

My ignorance of Persian precludes my diving deeper into
the contents of the Lives of the Apostles. There would be little
utility besides. Xavier’'s manner and style can be studied in
The Life of St. Peter, and The Life of Christ published by L. de
Dieu, copies of which exist in the library of our Society. I
may refer in particular to the studies of Mr. Rehatsek (Calcutta
Review, Jan. 1886, p. 18), Dr C. Rieu (Catal. of the Persian

b Acta I. 26,
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MSS. in the Brit. Mus.), Prof. Blochmanu (Proc. A 8 B., 1870,
pp. 138-147, where the preface of the Life of Christ is trans-
lated, and a summary of Chap. I has been drawn up); Mr. H.
Beveridge (/.4.8.B., 1888, pp. 33-39); Gencral R. Maclagan
and his son, Sir E D. Maclagan (J.4.8.B., 1896, pp. 110-
113), who quote all the above references, and indicate two
other papers by Mr. A. Rogers, which I have not seen, wiz.,
‘the Holy Mirror or the Gospel of Father Jerome Xavier’
(4Asiatic Quarterly Review, July 1890), and ‘A Persian History
of Christ and St. Peter by Jerome Xavier, S.J.” read before
the Royal Asiatic Society on March 10, 1896.! Other notices
are found in the Catalogucs of Persian MSS. of the chief con-
tinental libraries.

Mr. George Ranking’s Copy of J. Xavier’s Persian Lives of the
Apostles.

Mr. George Ranking, who for many years was Secretary
to the Board of Examiners in Calcutta, has favoured me with
the following valuable note (Beech Lawn, Park Town, Oxford.
January 10, 1914) :—

- It will, perhaps, interest you to hear that I am in posses-
sion of a copy of Father Jerome Xavier’s Persian Lives of the
Apostles. 1 have had it for many years. It is, unfortunately,
badly worm-eaten. It is 8vo. .

It came. I belicve, from Akbar s own library, as it bears
his seal in several places, Muhammad Akbar, Padishah-i-
Ghaz, 1013. This would be 1604, the year before his death.

It contains the following lives, in this order : —

1. Life of St. Andrew (foll. 1—12" ).—Foll. 12" and 13*
arc blank.

Foll. 13¥ —24" are occupied by a discourse which
beging oawy ¢yl (03458 (o and
ends - owl yo &y oyl soge g !l oy as amit
Fol. 256r is blank,

2. Life of Si. James (foll. 25+ —50" ).—Foll. 50* and 51
are blank.

Foll. 51¥ - 63" contain a discourse which
begins (r2ys hlo af sadlai Ky uths e (! and

ends — ¥ (J)gi P L:nny tye md OxiKa 0 3,{&; ul,.;’

! Where was this published ? T do not find it in the Catal. of the

R.A.S. publications. I may also refer to Indo-European (orrespondence.
Calcutta, IR70, pp. 311. 422,
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Wl oo s (‘JI\)f U"’) do-) t) Sawy O s G opy Uf""
g o FreTw |y ol ol
Foll. 65 —72" contain philosophical reflections
beginning v pylan wlis
ending — ol B e golaw o rale (of
Foll. 72¥ is blank.

3. Life of St. Peter (foll. 73* —86"; in another hand-
writing).

4. Life of St. Paul (foll. 86", lower half, to 109" ). Here
the MS. ends.

I have often intended taking this MS. in hand with a view
to its publication, but some other work has always prevented
me, and I fear I shall never do anything with it now, as I have
so hittle leisure and less eyesight, and part of the MS. is very
hard to read.’’

Hindostans T'ranslation of the Lives of the Apostles.

The Lives of the Apostles is the only work of Xavier’s
which I know to have been translated in another Eastern
language. I have lying before me a copy of a Hindostani
translation.

TITLE : Nuskha-i Kitab-v barah Apustal | jis ka tarjuma
Italiyan zaban se | Urdu zaban mem kiya giya. | Bi yazals
Archbishap Sahib- Agm ki ma'rijat Padri | Anglu Sahib
Kapuchin ne rhhapwa i | Sardhana | Roman Katalik yatimom
ke chhape khana mem. | San 1873 *isawi. | [The book of the
Twelve Apostles, translated from the Italian into Urdu, and
published with the permission of the Archbishop of Agra by
the Rev. Father Angelo of the Capuchin Order. Sardhana.
Printed at the Roman Catholic Orphanage A.D. 1873].

(0™, 23 x 0™ 16); paper covers; Arabic characters; pp.
166. From p. 151 to 166 the first figure is a 2.

Contents: Preface pp. i-v, followed by 1 blank page.

1. St. Peter, pp. 1-38.

2. St. Paul, pp. 38-73.

3. St. Andrew, pp. 73-83.

4. St. James, pp- 83-107.

5. St John, pp- 108-128.

6. St. Thomas, pp. 128-140.

7. St. James the Less, pp. 140-143.

8. St. Philip, pp- 143-145.

9. St. Bartholomew, pp. 145-160.

10. St. Matthew, pp 251-257 [161}-[157].
11, 12. Sts. Simon & Jude, pp. 257-262 [1567)-[162).

13. St. Mathias, pp 263-266 | 163]-[166).

The preface agrees in substance with the Persian original.
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Though the title of the Sardhana tranclation gives 1873
as the yecar of printing, we find it stated at p. 266 [166] that
the printing was comvleted on Dec. 1, 1594, The explanation
gent me about this anomaly by Mr. S. W. Butler (Sept. 26, and
Oct. 19, 1910, Kothi Bhagwat Dayal, Sardhana) would reveal,
if correct, some primitive methods at the late Sardhana Press.

The Urdd translation, he writes, was not made directly
from the Persian; it was a re-rendering of a former Urdu trans-
lation made itselt in Delhi, which had remaned in MS. The
preface, however, was not rendcred into Urdd at the time of
the first translation, but was added to the newer one of 1894,
when the book was really printed. A man, who was present
at the printing of the book in 1894, told Mr. Butler that the
Father in charge of the Press in 1894, not wishing to have his
name put down on the title-page, asked the printer to ascrib
the printing of the book to Fr. Angelo, in whose time, es-
pecially in 1873, many religious books were printed at Sardhana.
“ But you should not think that this Urdi translation was
made from the Italian, as the title says.”’

The editor of the Urdad translation must have wrongly
understood the term Feringhi, used in the Persian text. He
translated boldly by ‘¢ Italian.”’ He may have been misled
also by the fact that Bishop Pezzoni’s Lives of forty-four Saints,
published before 1853, in 1872, and 1382, was a translation
from the Italian.

The anomaly of the double date would be minimized if the
MS. of the Urdu translation printed in 1894 had been found
among Fr. Angelo’s papers, after his death. He had collected
largely the writings of the old Missionaries, and had not seen
them all through the press before he died.

Mr. Butler’s explanations about the double date 1873 and
1894 may be correct. No earlier edition of 1873 is known to
cxist. I have my doubts, however, about the re-rendering of
an earlier Urda translation. If the preface was wanting to the
first translation, how was it obtained for the second ? The
Urdi preface in the Sardhana edition agrees with the Persian
of the Serampur MS. Must we suppose that the Persian
original used for the first Urda translation passed into the
hands of the second translator about 1894% 1n that case,
where is this Persian original, or where is the original of the
first Urda translation? At Sardhana ? At Delhi?  Mr. But-
ler vainly searched for them in both places.

If there was a first translation made in Delhi, I fancy it
had the preface; and, if this translation was overhauled, this
may have been done under the instructions of Fr. Angelo, or
perhaps by Fr. William Keegan, who died at Delhi on May 1,
1885, after 28 years of missionary labours in the Agra Mission.
He left behind him a number of Urdd books in MS. Cf. Indo-
Europ. Corresp., Calcutta, 1885, p. 434.
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For the material description which I made of The Lives of
the Apostles 1 am indebted to the help of Aga Muhammad
Kazim Shirazi, the Persian Instructor of the Board of Exam-
iners, Calcutta It is also he who passed through the press
the Persian text of the preface, and pointed out the textual
errors. (Cf Appendix B.)

As for the translation of the preface from the Persian (cf.
Appendiz A), it was kindly undertaken by Mr. H. Beveridge
at my request. 1t is not the only service which Mr. Beveridge
has rendered me. His letters on a variety of historical subjects
connected with my researches have been accumulating to the
size of a volume during the past six or seven years, and they
will be invaluable guides to me in the future as they have been
in the past In connection with the preface to the Lives of the
Apostles, he notes that the text is not always correct, and that
the transitions from one subject to another are rather abrupt,

APPENDIX A.

PREFACE OF THE LiVES or THE APOSTLES, TRANSLATED
FROM THE PERSiaN By H. BEVERIDOE.

Story of the Apostles of Hazrat Jesus, and description
of their virtues.

Praise be to God! My physical body and my mental
faculties have again become fit for service. In a fortunate
hour, I have commenced the good design. May Almighty God
grant its completion, and may the work find acceptance at His
glorious Court!

In the Holy Mirro® (Miratu-l-Qads) an account was given
of Hazrat Jesus our Lord, taken from the Gospels and other
books It happened, however, that though many wondrous
doings of His were recorded therein, one marvel which, per-
haps. may be called the greatest of all, was left unnoticed by
me. This was due either to shortness of time, or because the
lipe of H.M. the Shadow of God (Akbar) were athirst for the
new Learning,! or because the marvel in question was, from
its greatness, deserving of a separate book. Now then, I desire
that by the Divine help and by the Fortune of H M. the
Shahinshah I may write of the marvel, and so complete ‘‘ The
Holy Mirror.’” The marvel in question is that, at a time

l [ The new learmng maeans, probably, the doctrine to be derived
from the ¢ Holy Mirror.” In that case, Akbar would be represented as so
anxious to get a look at the < Holy Mirror " that the author had no time
to complete it as he intended. —H. H.]
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when the world was given over to idolatry, and mankind had
completely forgotten the sacred books and the sayings of the
Prophets, and was devoted to sensual pleasures, many of them
should have broken to pieces their idols, and have turned away
from their old customs, and seized hold of the Gospel, so that
they joyfully sacrificed kingdoms, and reputation, and property,
and life in order that they might hold fast to the Faith.

Our Lord chose out from among them twelve persons, poor
men and of low caste, unknown fishermen, and made them
Apostles and the shewers forth of the great marvel. They
entered upon their task without swords or other means of
warfare.

The Prophet Samuel has recorded in his book that a tribe
of Philistines, whose territory adjoined that of the children of
Israel, led an army against Saul, the king of the Israelites, and
that the children of Israel were terrified and unable to make
resistance. They took refuge in mountains and caves, and
disappeared. However much king Saul strove to encourage
them, and to protect them, it was of no avail. Indeed, he
himself became afraid and withdrew from the conflict. At this
crisis, the power of God wrought a marvellous thing. It
came into the heart of Jonathan, the king’s son, that he should
go out against the host of the Philistines. So he joined to
himself one other person, and these two set out to slay the
Philistines. They wrought such deeds that the enemy became
afraid and confused, and warred with one another. Many were
slain, and the children of Israel were victorious. Samuel says
that on this occasion a wondrous thing was shown, namely,
that two men attacked a great host and got the victory. Now
what shall I say of the twelve Apostles? They, so poor and
weak, and ignorant, took courage and came into the lands of
the idolators, and were victorious over their men of power and
learning. They prevailed over them, so that with their own
hands they broke their idols, destroyed their temples and
crected places of worship in the name of the true God, and,
instead of their own idols, they set up the sacred Cross. In
truth, this marvel is greater than the other marvels. God be
praised! The poor attack, the rich oppose them; the fisher-
men rush on, and stand before princes; weak travellers and
ignorant strangers make the assault, the powerful come forth
to fight with them, and victory is on the side of the poor!

The Prophet Daniel says that Nebuchadnezzar, the Ruler of
Babylon, saw (in a dream) a great image which was made of
gold and silver, and other things, and, while he was beholding
it, there came a stone from a mountain, cut out without hands,
and it smote upon the feet of that image, and made it dis-
appear. The same Prophet gave the interpretation of this
dream. Now, I say that that image was idolatry, which is
tricked out with silver and gold and the like, and the stone
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was these twelve persons, who were weak and without power,
but who cast out idolatry from the Earth. The reason of this
was that, solely by the power of God, and without the help of
man, that stone came rolling down. Nor was it without signi-
ficance that Hazrat Jesus called Simon, who was the head of
the twelve, Peden (Peter), that is, ‘‘stone.”” James and John
were brothers, and they were called ‘* Boanerges,’’ thatis, sons of
thunder; that is, they were like lightning, and stones that fell
from Heaven, and they broke stones and cast down lofty edifices.
Thus did St. Peter and other vice-gerents (Nazban) throw down
in the city of Rome, which was the seat of the Cewsars, idol-
worship, and the idols which had such power and such vogue.
They also drove away the Cxsars from there, and made the
city their own seat, so that the true Faith prevailed there, and
the Gospel was established. These things were the result of
Hazrat Jesus’ power. This, then, is the miracle which is
greater than all the other miracles which have astonished the
wise. In truth it is very wonderful to think by what weapons
these twelve men did these things. The power, it is clear. was
the armour with which Hazrat Jesus bade them be clothed,
viz., poverty, patience, meekness, love, and devotion.! So
also when Saul the king sent Hazrat David to fight with
Goliath, whom they call Jalbit,? of whom the children of
Israel were sore afraid, David would not accept the royal
armour. On the contrary, he relied solely on the protection of
God, and was contented with a sling and five stones. With
these he put an end to the enemy, to the astonishment of
thousands who were present. So also Hazrat Jesus our Lord
did not wish that they should have any other armour except
that of poverty, meekness, humility, patience and love. He
said, ‘“ Go ye into the parts of the Earth.”” ‘I am sending
you. Take no money with you, and but one garment, for
that is necessary (?). And take a staff (?), and be hopeful, for
I am He Who shall defeat the enemies (?).”’ Provided with
this armour, they went out into the world, and conquered, and
made current the new Faith. The learned and far-seeing say
that the hardest of all things is to win hearts, and these men
so turned away mankind from their old ways and so enticed
them, that they came to recognize that the idols which they
worshipped as gods were devils, and that their belief in them
was vain, and that what they had considered the path to Para-
dise was really the path to Hell. They also embraced with
heart and soul the Way of the Cross, and the teaching of the
crucified Messiah, whom at first they had considered as a mad-

! T-aasah, which, however, is generally used in the bad sense of
bigotry.

2 Johnson’s ed. of Richardson gives Jalit u'_,)-'l;. as the Arabic
name of Goliath.
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man, and joyfully gave their heads for the defence of this
Faith. Verily, this victory which Hazrat Jesus won through
the twelve over mankind is regarded by the wise as greater
than making the blind from their birth to see, or giving life
to the dead. Hence, I have judged it proper to adorn this
account of these twelve heroes with the blessed name of His
Majesty.! I relate this great marvel of my Lord, and I clearly
show to what tribe they (the Apostles) belonged and what
deeds they did, and to what degree of greatness they attained
by their Faith in Christ.

As the story of Hazrat Jesus our Lord was written
in the reign of Hazrat ‘Arsh Ashayani Jalalu-d-din wa daniya
Akbar Badshah, and was designated by that Hazrat Badshah
by the great and honourable name of the Holy Mirror (Miratu-
-Qads), justice and gratitude now require that the story of the
twelve Apostles of that mighty one (Jesus), who sent them
forth for the guidance of mankind, and for instruction in the
religion of the Gospel, and who chose them from out of all his
disciples and took them for His own children, should be in-
scribed with the name of that Hazrat who by auspicious For-
tune is seated on the throne, and who is the rightful heir of
that pardoned potentate who was the shining lamp of the
spiritual and material sovereignty of the Lord of Conjunction
[Timur].

Let it not be concealed that, at the time when Hazrat
Jesus our Lord was engaged in this world in teaching the
truth, He chose twelve persons and called them His Apostles,
that is, Messengers. He also chose 72 persons and called them
disciples, and He said to the Twelve, *“ Ye are the salt of the
Farth, and the light of the World, and a city built upon the
summit of a mountain,”’ that is, you are the joy and the light
and the ease of the peoples of the world, and He made His
power specially visible in them. When they were poor and
ignorant, of mean condition, and void of power, they brought
over mankind to their own side, so that all might know that
the works which they did were not done by their own power,
but rather by the power which that Hazrat delivered to them.

It is proper to know that Hazrat Jesus our Lord gave them
the title of His Apostles, that is ‘“ The Sent.”” In Arabic they
are called Hawari, that is, ‘regarded as friends.”” And there
18 no doubt that they were also His friends. Accordingly,
from friendship and love to Him, they with all joyfulness
gave their heads for Him, and they were beloved by Him, so
that He gave them the power of working miracles, and sent
them among mankind and made them exponents of marvels.
Hence I in this book call them His Apostles. There were

! Hazrat. (Apparently what is meant is that the book was dedi-
cated to JahAngir).



78  Journal of the Asiatic Society of Bengal. [February, 1914.

twelve of them and one of them was Judas Iscariot. He
became rejected, and made over his Master to the Jews, as
has been mentioned in the Miratu-lI-Qads. After the Hazrat
had ascended into Heaven, another was, by His orders, ap-
pointed in the room of Judas, so that the number should be
complete.

One year!' after our Lord had ascended into Heaven, He
one day descended and ordered that Saul, whose name was
changed to St. Paul, should receive the lofty title of Apostle,
as will shortly be stated. This man did such great things that
in our books his name is always mentioned next to that of St.
Peter. The word Saint is always prefixed to their names (i.e.
the Apostles); this word means ‘‘Pure,”’ and ‘ Arrived at
God.”” Though in the Christian books not much is said about
the Apostles, either because the learned men of the Faith were
always encompassed with troubles, and so were unable to write
everything, or because what they wrote was destroyed in the
turbulence of strife and opposition, yet what remains is suffi-
cient to testify to the greatness which they had received from
Hazrat Jesus. I have regarded this as sufficient, and have
written accordingly. Prince Solomon has said that a wise son
is the glory of his father. Also an object of Hazrat Jesus
was that one of His marvels should be the purifying and doing
good to His disciples. We have ascertained that H.M.
[Jahangir] is a lover of Hazrat Jesus our Lord, and is favourable
to the design of this well-wisher [the author]. So in the hope
that this account of the wondrous deeds of these twelve per-
sons, who were at once the children and the disciples of the
Messiah, will be favourably received by H.M. the Shadow of
God, I have ventured to write it, and hope that with the help
of Maulana ‘Abdu-s-Sitar it may be translated into a fortunate
hour, from Feringhi [i.e. Portuguese] into Persian, and may be
blessed by H.M. and other readers and hearers.”

t U nir wdah mah. Unintelligible. Is it one year and ten montha?

2 [ This wish, that the book might be translated into Persian, was
natural in the Portuguese original, but it sounds curious after the trans-
lation was completed. —H. H.]
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8. A Forgotten Kingdom of East Bengal.

By Navrini KaNTta BHATTASALI, M.A.
Communicaled by SIR AsuTosH MoOOKERJEE, KrT.

[With Plate VIII.]

It is now more than a quarter of a century that two copper-
plate inscriptions of a Buddhist king named Deva Khadga,
with a small bronze chaitya, were unearthed at Asrafpur,—a
small village some miles north-east of Dacca. One of the plates
was somewhat damaged at the edges, but the other plate was
in a perfect state of preservation. Dr. Rajendra Lal Mitra
published a reading of the first plate on pages 49-52 of the
Proceedings of the Asiatic Sociely of Bengal for 1885. Short
notices of the second plate and the chaitya were published in
the Proceedings for 1590, p. 242 and 1891, p. 119. A photo-
graph also of the chaitya was published with the notice of
1891. The only serious attempt of publishing a correct
reading of the plates up to this time has been that of late
Ganga Mohan Lashkar, M.A., who in 1904 read a paper on
the plates in the Asiatic Society of Bengal. But neither his
article nor those of his predecessors contain any attempt of
determining the historical importance of the plates, or of
identifying the city of Karmmanta from which the plates
were issued. Though Khadga dynasty was undoubtedly a
local dynasty, one may well ask whether it deserves the oblivion
to which it has been consigned. Last year, while searching
for objects of antiquarian interest in and near the town of
Comilla, I chanced upon an inscribed image of Nataraj Shiva,
and on examining the inscription I found that it was an
11_1scription of a king of Karmmanta,—no doubt the same
KRarmmanta from which the Asrafpur plates were issued. The
place near which the image was found is still called Kamta. It
lies some twelve miles west of the town of Comilla. Impos-
mg ruins of ancient buildings, temples and forts, large tanks
apparently several hundred years old and innumerable stone
images of Buddhist and Shaiva gods and goddesses testify
most conspicuously to the antiquity and past greatness of the
city of Karmmanta.

When did the Khadga dynasty of Karmmanta begin to
rule?  How far did their sway extend? How and when did the
dynasty come to a close? ~These are the questions which we
shall try to answer in the light of the new materials in our
hands. )

Mr. Lashkar in his article on the Asrafpur plates says—
‘* Paleographic considerations would lead us to place these
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inscriptions in the eighth or ninth century a.n.’’ Dr. R. L.
Mitra was also of the same opinion. But a careful comparison
with some of the inscriptions of the seventh century a.p.
would readily show that the plates must belong to that period.
The characters of the Shahpur image inscription of Aditya Sena
dated in the 66th year of the Harsha Era (672 a.p.)!, and the
Apshad inscription of the same king* are much more developed
than the characters of the Asrafpur plates. Indeed, the charac-
ters of these plates are so akin to those of the Madhuban and
the Banshkera?® plates of Harsha that these four plates must
belong to the same period. Further corroborations are not
wanting.

We know from the Allahabad Pillar Inscription of Samudra
Gupta that the kingdom of Samatata, Davaka, Kamarupa,
Nepala, etc., were on the border of his empire. So we see that
there were clearly defined kingdoms in East Bengal at this
early period. We cease to hear any more of the kingdom of
Davaka, but that the kingdom of Samatata continued to have
an individual existence is clear from the accounts of Hiuen-
Tsang, who visited the kingdom during his travels. It is to be
regretted that he does not mention the name of the king of
Samatata. From his description, it appears that there were
thirty or more Sangharamas at Samatata with 2000 priests.
The maintenance of thirty Sangharamas with 2000 priests
seems to urge that the king belonged to the Buddhist creed.
This is further corroborated by the assertion that Silabbadra,
the teacher of Hiuen-Tsang, belonged to the Royal family of
Samatata; moreover, [t-Sing expressly mentions that the king
of Samatata was a devout Buddhist.

What was this Buddhist Royal Family of Samatata that
had given a principal to the University of Nalanda in the
person of Shilavadra ? We believe it was the Khadga family.
The only difficulty in the way of the identification is the
mention of Shilabhadra as a Brahmin by Hiuen-Tsang. The
title of Khadga is avowedly a Kshatriya title. But Hiuen-
Tsang also calls Bhashkara Varman, king of Kamrupa, &
Brahmin. If Varman can be a brahmin, I do not see why a
Khadga cannot.

I have already pointed out the close resemblance of the
characters of the Asrafpur plates with those of the plates of
Harsha. Thisitself, as we have already said, is a proof that the
Buddhist Khadga family belongs to that period. The asser-
tv]iong of It-Sing (673 to 687 a.p.) dispel the least shade of
doubt.

The first plate of Asrafpur states that it grants land to secure

1 Fleet's ‘* Gupta Inacription,’” pl, xxix.
2 Ibid.. pl. xxviii.
3 Epigraphia Indica, Vol. I, p. 67, and Vol. IV, p. 210.
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the longevity of Rajabhatta, and we know from the second plate
that Rajabhatta was the son of Deva Khadga. In th= second
plate, Rajabhatta himself is the donor, and he gives land from
his own private estates for the Triratna. Fortunately, this
pious prince is mentioned by name by It-Sing.! It-Sing states
that Rajabhatta king of Samatata was an enthusiastic adherent
and patron of Buddhism, and that the number of the Buddhist
Monks in the capital had risen from the 2000 of Hiuen-Tsang’s
time to 4000 in his time, who were all maintained by the king.
Rajabhatta’s munificence isapparent in his grant of land to the
Triratna from his private estates, even while he was a crown
prince, and we are glad to learn from It-Sing that he continued
his charity even after coming to the throne. That the Khadga
family was really a Brahmin family is apparent from the name
of Rajabhatta.

It-Sing stayed in India from 673 to 687 A.p.> Rajabhatta
therefore must have reigned in the last quarter of the seventh
century A.D. The names of only four kings of this dynasty
are known,—namely, Khadgodyama, his son Jatakhadga, his
son Devakhadga, and his son Rajaraja Bhatta. The first king
Khadgodyama therefore must have risen to power in the last
quarter of the sixth century a.p., in the troubled period
following the dismemberment of the Gupta empire.

The capital of the kingdom of Samatata in the time of the
Khadga Kings was Karmmanta, modern Kamta near Comilla.
It was the town of Karmmanta, therefore, which Hiuen-Tsang
and It-Sing visited. The town was then nearly five miles in
circuit. There were thirty Sangaramas in the capital in which
nearly 2000 monks lived. Deva temples also were numerous,
numbering nearly 100, and they belonged to all sects. The
Nirgrantha Jaina Ascetics also lived in the capital in great
numbers. In the suburbs of the city was a Buddhist Stupa
said to have been built by Asoka Raja. Near the Stupa was a
Sangarama containing an image of Buddha in green jade
8 feet in height. The ruins of the Stupa and the Sangharama
may perhaps still be identified on a little search and excava-
tion, for Mahomedan devastation did never reach up to Karm-

manta. I psrsonally have never had the opportunity of taking
up the work seriously.3

I Watters' ** Yuan Chwang."’ Vol. I1, p. 188.

‘f 1t-Sing Takakusn’s Translation, Introduction.

N In December last I was deputed by the Dacca Shahitya Parisat
(a Iflberary and Research Society of Dacca) to explore the site of the
Ancient Karmmanta. The stupa mentioned by Hieun-Tsang still exists
in the shape of a big mound on the east side of the modern village of
l\ttmta. A mile to the north of Xamta lies the village of Behar mandal,
which contains many ruins, and which, I believe, is the site of the
snmgharama with Buddha in greon jade mentioned by Hieun-Tsang.
An image of the Buddhist god Jambhala is still worshipped in the village
and he is locally known as the Krishnadeva of Beharmandal, A very
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The kingdom of Samatata does not seem to have been a
small one. That the kingdom extended up to a pretty distance
westwards is shown by the grant of land by the kings of
Karmmanta at Asrafpur in the Narayanagunge Subdivision of
Dacca. The old Brahmaputra on which stands the Tirtha
of Langalbandha seems to have marked the western boundary
of the kingdom of Samatata. The kingdom seems to have
included the districts of Tipperah, Noakhali, Barisal, Faridpur
and the east half of the Dacca District.

Who reigned after Rajabhatta and how the kingdom fell
are at present wrapped in obscurity. A little light is thrown
as regards the state of Karmmanta after the fall of the Khad.
gas by the new Comilla inscription.

The inscription is at the pedestal of an eighteen-armed
image of the God Shiva performing the Tandava dance. The
inscription designates him as Nartteswara. The worship of
Nartteswara seems to have been very current in India from
the sixth century A.p. onwards. Images of the god are met
with all over India. Four of these images are preserved in the
Madras Museum, but all of them are four-handed. The images
at Elephanta, Ellora ' and Badami? have more than four hands;
the Badami one in particular has eighteen hands and is quite
like the Comilla image.

We give below a transcript of the new inscription and a
translation of the same.

TEXT.

(1) Srimallayaha Chandra Devapadi | ya Bijaya Rajye
Astai ... .shna Chaturdasyam Tithau Brhaspati Bare
Pushya Nakashatre) Karmmantapala Srii

(2) Kushumadeva Suta Sri Bharudeva; Karita Sri Nart-
teswara Bhattay...... ... ..... Ashadha Dine 14
Khanitancha Ratokena Sarbbaksharah | Kashanitancha
Madhusudaneneti.

TRANSLATION.

(1) In the eighteenth year of the victorious reign of his
glorious majesty Layahachandradeva, on Thursday, in
the dark Chaturdasi Tithi and in the star Pushya.

fine image of Dhyani-Buddha was removed from this village to 8
village near by where it receives worship as Basudeva. People around
coneider the name of Beharmandal as inauspicious. They never utter
its name in the morning but always signify it by the terms,—east
}'1I[ag9, west village, north village or south villnze as the case may be.
'I"hps 18 a curious remnant of the later Hindu hatredl of Buddhism,
I'he site of the palace of the kings of Karmmanta lies near by, surround
by a broad ditch,

| Havell’s *‘ Ideals of Indian Art.”’ pl. xxvii and xxix.

2 Arch. Surv. of West India, Vol. I, by Burgess, pl. xvii.
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(2) Bharudeva son of Kushumadeva Lord of Karmmanta
made the Lord Nartteswara.......... on the four-
teenth day of Ashadhara All the letters engraved by
Ratoka. Sculptured by Madhusudana !

In all probability the insciiption had a date but the
inscribed portion in the beginning of the third section has been
broken away and lost, and some letters in the beginning of each
line have been rendered illegible by the peeling off of stone.
In spite of that the date might have been ascertained by
astronomical calculation from the data available in the inscrip-
tion. The question would be:—In what year did the dark
Chaturdashi Tithi, the Pushya Nakshatra, Thursday and the
fourteenth of Ashadha come together. We referred the ques-
tion to eminent astronomers like Babu Jogesh Chandra Ray,
M.A., of Cuttack and Babu Rajkumar Sen, M A. late
Professor of Dacca Colleze, but they both assure us that
the coincidence of Chaturdashi Tithi and Pushya Nakshatra is
impossible. 1 am at a loss to account for this dilemma. On
paleographical grounds the inscription cannot be put earlier
than the tenth century a.p

It will be seen from the inscription that the kings of
Karmmanta had sunk to a very low position. The absence of
any royal titles shows that they were mere local chiefs by this
time and King Kushumadeva acknowledged the over-lordship
of certain Layahachandradeva.

Up to this time we know of only two Chandra dynasties
who might have acquired over-lordship over Karmmanta.
These are the Chandra dynasty of Vikrampur and the Chandra
dynasty of Arracan.

We came to know of the Chandra dynasty of Vikrampur
only the other day.? Mr. Rankin has published in the Dacca
Review of October, 1912, a note on the Idilpur plate of King
Chandra, which was communicated to him some years ago by
late Gangamohan Lashkara, M.A. Nothing can be said about
it definitely until the publication of this plate in full with
facsimile, but it is apparent from Gangamohan Babu’s brief
observations that King Chandra was a Buddhist king and that
the characters of the plate are of the twelfth century type.
Three Chandra Kings of Vikramapur are known from this
plate. Namely, Subarna, Trailokya and Chandra, and there is
no Layaha among them. We must look to Arracan for this
Layahachandra.

! Ratoka was the engraver who engraved ¢ all the letters.” Madhu-
sudnna.‘therefore, must have been the sculptor. We are glad to learn
that Dhiman and Bitapal of Barendri had their rivals in East Bengal.

? Recently a copperplate grant of Srichandradeva of Bikrampus
has heen published by Prof. R. G. Basak, M,A., in the Bengali Magazine
** Shahitya.’"
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The history of the Chandra Dynasty of Arracan is very
imperfectly known. Mr. Phayre in his ‘‘ History of Burma,’’
p- 43, has recorded what little can be known of the kings of that
dynasty from the Arracanese chronicles. They relate that King
Maha-taing-tsandra was the first king of the dynasty. He
ascended the throne in a.v. 788 and built a new Capital
Wethali, i.e. Vaisali, soon after his accession. Nine kings of
this dynasty reigned in this city in succession up to a.p. 957.
The names of these kings are given in full in ‘‘ Numismata
Orientala,”’ Vol. II, Part I, p. 42, by Phayre, transcribed from
the original Arracanese. These names sound so strange that it
is difficult to say what their Sanskrit originals were.

Some coins of the Chandra Kings have also been found in
Arracan, but it is very strange that thc names found on them
do not at all correspond to any of the names on the Arracanese
lists. The names of Barmma Chandra, Priti Chandra and Bira
(‘handra are known from the coins, but none of them bear any
resemblance to any name on the lists.'

Under these circumstances it is very difficult to identify
the Layahachandra of the Comilla inscription with any name of
the Arracanese list. But the last king Tsu-la-taing-tsandra
who reigned from a.p. 951 to 957 may be Srilayahachandra of
the Comilla inscription, and the date of the king also is in
keeping with the evidence of paleography.

If the identification be right, it may be surmised that the
descendants of Rajabhatta continued to reign for 100 years
more in Karmmanta and were at last swept away by the rise
of the Chandra Kings of Arracan by the end of the eighth
century a.p. They placed their minion on the throne of
Karmmanta who began to rule as a vassal of the kings of
Arracan. Mr. Phayre has suggested that the Chandra Kings
were perhaps of foreign origin and that they brought about
changes in religion by discarding the popular Buddhism and
and embracing Shaivism as is shown by the couchant bull and
trident symbol on their coins.? We suspect that they came
from Vaisali of India from their naming the new capital
Vaisali, and the suspicion is confirmed by the fact that the
mother of Kyansittha, King of Pegu, was said to have been &
daughter of the King of Vaisali.? The north-western origin
of the Chandra King is also hinted at by their over-lordship
over the Kings of Karmmanta. The couchant bull symbol of
the Chandra Kings is strikingly similar to the couchant bull
symbol of the Asrafpur plates, and this may point to some
unknown relationship between the two dynasties. The suppo-
sition that the Chandra Kings were Shaivas is corroborated

e e

t+* Numismata Orientala,’’ Vol. II. Part I, pp. 28-29.
2 ¢« Numismata Orientala,”” Vol. II, Part I, Intro.. p. +.
8 Phayre’s ¢* History of Burma,'’ page 38.
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by the Comilla inscription, which is on the pedestal of a
Nartteswara Shiva.

The country round Kamta is at present known as the
Purganah of Patikara. We learn from the Maharajaweng that
there was still a royal dynasty reigning in those parts in the
latter part of the eleventh century aA.p. and in the beginning of
the twelfth century a.p. A prince of Patikara was united to
a daughter of Kyansittha king of Pegu, and king Alangsithu
(A.D. 1035 to A.p. 1160), the fruit of this union, married a
princess of Patikara. The existence of a royal dynasty in
these parts in the twelfth century a.». is further attested by a
copperplate inscription of Ranabankamalla, which was found
in 1803 in the Lalmai Hills midway between Comilla and
Kamta and which was sent to the Asiatic Society of Bengal by
Mr. Elliot, the then District Magistrate of Comilla. A reading
of it was published by Mr. Colebrooke as early as 1807, in the
Asiatic Researches, Vol. IX, p. 398, and it has been reprinted
in Vol. II, p. 241, of his essays. A revised reading ought to be
published by this time if the plate be still in the possession of
the Society.
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9 The Nature of moksa in the nyiye and vaisesika
systems.

By Vanamari CHAKRAVARTTI.

In an article headed ‘“ Optimism in ancient nyaya,’’ which
I contributed to the Journal of the Asiatic Society of Bengal,
December 1905, Vol. I, No. 10 (N.8.), it was pointed out that
the conception of moksa (liberation, salvation) in ancient nyaya
was to be distinguished from the waisesika and neo-naiyayika
conception of it, inasmuch as the former contained an ele-
ment of pleasurable feeling, while the latter was utterly devoid
of every element of consciousness. I had to support this view by
a single passage' from the Samksepa Sankara Jaya of Madha-
vacarya. 1 have since come across three more passages to the
same effect, and these I propose to bring together in this short
note.

The first passage is from the nyaya section of the gsgwa-
fegrwegN. a work which is attributed to Sankaracarya
himself.

famamgufa: meta g fawagy
3t AR TH BN IGHEH |
a?ilfa!ﬁmn'?arﬁ gEenfaafaarg |
4t FzfafeRaqitanyg TaRa: |

=i fasfa ag7 wimwazafafan o
Chap. VIII, 41-43.

~ ““In the condition of final release there will be the expe-
rience of eternal bliss without (any perception whatsoever of)
sense-objects. [ choose to be a fox in the beautiful Vrindavana
m preference to that altogether blissless soul-deliverance, which
has been taught by the vaizesikas, who by means of sacrifices,
prescribed in the wedas, and by means of the grace of the

v

| wRwWaATE 7qerd ui
fmfaailay wovees |
im0 ® grqregR
gra~ufugafear fagim o v 1 Ce



94 Journal of the Asiatic Society of Bengal.  [March, 1914.

Lord !, wishes to attain with great effort the altogether feeling-
less state of a swoon, a condition of existence similar to
that of a stone.”” (M. Rangacarya’s translation).

This passage not only states the naiyayika conception of
moksa as containing an element of agreeable feeling, it also
distinguishes it clearly from the vaisesika conception.

The second passage is from Gunaratna’s Tarka-Rahasya-
Dipika. It was originally brought to my noticeby my revered
teacher Mahamahopadhyaya Haraprasada Sastri, C.L.E., M.A.,
F.A8.B. It runs thus (Dr. Luigi Suali’s edition of wgz®a
9¥wNY, p. 188).

3¢ g=ER atE: WNRG agifEan |

7 q FnfaRT gfE nawt agra

Translation: —A follower of Golama (i.e. a natyayika)
would not like to attain such liberation as is taught by the
vaisesikas. He would prefer living in Vrindavana [though this
might entail] living in company with {such creatures as] the
jackals.

This passage also makes a clear distinction between the
varsesikas and the natyayikas, with reference to the notion of
moksa or liberation.

The third passage is from the well-known Nyaya Sara.
It is avowedly a naiyayikr work and its author Bhasarvajna
is mentioned as a leading authority on nyaya, along with
Aksapada, Vatsyayana, Vacaspati, etc., in Gunaratna’s I'arka-
Rahasya-Dipikd. The following extract will show that at least
one school of naiyayikas (including Bhasarvajna) allowed an

element of agreeable feeling in the notion of moksa.

*: qATd wiw ¥fa | TH arag qwafm aqawfaqegal-
%2 ' EYEAEIAIAIRIAIIIAAI ST AIT@E  Are £f& |
w@q | gegEatcfaannfaag fRIsg gt a9 garss
' gwEat sgfe wewifegmuformganiy ggvaneRg
e, .. ... ... ..3q feagdaq fame3gnidan * g@7 fafwar
A gaftefa: g A= wfa)

Bibliotheca Indica ed., pp. 39-41.

' 1T would prefer to translate thus:—'* who by means of the grace
of the Lord, obtained by the performance of vedic sacrifices.”

% Mah@mahopadhyaya Satischandra Vidyabhusan, M.A., Ph.D,,
FASB.. reads '§WG TQiw?’, ‘g ¥ and famddgy ) Wi«

I have accepted the above readings, however, on the strength of
Jayasimha Siiri’s commentary,
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Translation: —What 1s [the nature of] this liberation?
Some! describe it thus:—the perpetual existence of the soul,
with all its special qualities [such knowledge, pleasure, pain,
etc.] extinguished, is called Liberation (moksa); it may be
likened to the existence of ether (akasa) after the dissolution
of the world.? How [is it possible that such an unconscious,
pleasureless state should be regarded as the supreme object of
human pursuit ?] [The reply turns on the recognition of the
fact that] pleasure is inseparable from pain, and hence it is not
possible to shun all pain and enjoy pure pleasure. Moreover,
pleasure is not the only object of human pursuit. Men are found
to exert themselves for removal of pain as well, e.g. when they
try to pull out a thorn from off their feet. [Here ends the
statement of the wvaisesika and neo-naiyayika position. The
author now refutes this position and states his own, z.e. the
really naiyayika position and concludesj...... Thus we
have proved that when a person fully and finally rids himself
of all pain and gets into a state of perpetual pleasure, then he
is said to attain liberation or moksa.

These several passages will make it abundantly clear that
the naiyayika conception of moksa had not always been iden-
tical with the vaiSestka conception, as is now almost univer-
sallv supposed to be the case.

! This **some '’ probably refers to a school of nasydyikas, who had

adopted the teaching of the vaisesikas. According to the commentator,
some = the vaisesikas. uH ¢fq GrEW!: |
s

2 An extract from the commentary will make the passage clear :

Wy | aNfamrer @3 wgIwavifyscy @ AW wgL e
IwAt @Y gg AQr ATy €0 a9 fefwar | 9R sy Ae
fafwer aun: agfmgs agr fue neeswe wwa)s Amra@rsd ara
wafa g veae® fafugnuus=exrys FTvQraETIGrd wafw
agM: |

B N



10. Edilpur Grant of Kesavasena.

By R. D. Bangryi, M.A.

The discovery of this inscription was announced by Prinsep
in 1838, in which year it was presented to the AsiaticSociety of
Bengal by Babu Conoy Lal Tagore (i.e. Kdnai Lala Thakura).

The plate was dug up on a river bank in the Pargana Edilpur
in the Bakerganj district of Bengal. Prinsep published his read-
ing in the 7th volume of the Journal of the Asiatic Society of
Bengal.! He read the king’s name Keééavasina. About sixty
years alterwards Babu Nagendra Nath Vasu, when editing the
Madanapada grant of Visvaripaséna, observed that the king’s
name should be read as Visvardpa and not Kééara. He relied
on the reading of the last words of verse 10—

Etasmal kathamanyathd ripu-vadhi-vaidhavya-vaddha-vrato
vikhyatah kshitipalamaulir-abhavat $ri- Viscariapd nrpah

which he correctly read as Visvaripo nripak. His views were
adopted by Dr. Kielhorn, in his list of Northern India In-
scriptions,® who states ¢ This name was by Prinsep misread as
Kesavasena '’ *.

In 1907 Dr. Sten Konow, the then Government Ephigraphist
for India, enquired about the plate, and then the Society found
out that the grant was missing. Subsequent enquiries produced
no result. Some time ago I was engaged in studying the date
of Lakshmanaséna and his successors. At that time I was
struck by Dr. Kielhorn’s statement, and on examining the
facsimile found out that Prinsep’s reading of the king’s name
is quite correct. In the absence of the original plate, which
seems to be lost beyond all hope of recovery, I am obliged to
rely on the facsimile published by Prinsep, which fortunately
enough is not a drawing but a lithograph from a mechanical
estampage. The lithograph is as good as that from which Dr.
Kielhorn published the Mungir grant of Dévapila b, excepting
the spots retouched by Prinsep.®

The subsequent discovery of the Madanapada grant of
Visvarupaseéna has facilitated the revision, as all of the verses
of the former are to be found in the latter. The king’s name is
undoubtedly Késavaséna. The word Visvarapa in the 17th line

' Journ, Beng. As. Soc., Vol. VII, Pt. |, pp. 40H.
2 1hd, Vol. LXV, Ft. I, pp. Sff.

8 1bid.,, Vol. V, App. p. 88, No. 1i49.

+ Ibid., note 1.

b Ind. Ant., Vol. XXI, pp 264ff.

8 Journ. Beny. As. Soc., Vol. VII, p. 40,
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is a surname and not a propername. If we take it to be a proper
name, we shall have to acknowledge that the word etabhyam
in the 24th line refers to Visvarapaand Tadadévi.! Consequently
in the case of the Madanapada grant we would have to admit
that Viévaripaséna was the son of king Visvaripa and Tada-
dévi. Therefore it is quite certain that the word Vivaripa in
the 17th line is an epithet and not a proper name. The Edilpur
grant contains several additional verses, consequently it might
be stated that Visvaripaséna was Késavaséna’s- predecessor.
They were not contemporary sovereigns, because both grants
mention the Vikramapurabhdaga or division. One pecuharity
of the Madanapada grant of Visvaripaséna has been overlooked
by the learned Editor. The name Viévarapa occurs twice, and
in each case it is evident that the engraver had run short of
space. In the present grant the name of the king has been
incised in the place of another name, which had been scratched
off. But the space is quite sufficient for the new name.
Evidently the former name consisted of three or more syllables.
The space in the plate was insufficient for writing the king’s
name, Vi§varipaséna, on it, and consequently the letters are
very small. It may be that some name with three syllables
was erased and Kééava incised in its place, while in the Madana-
pida grant a name with three syllables was erased and the
name Viévaripa, with four syllables, substituted for it. The
genealogy of the Séena kings of Bengal would therefore be : —

Virasena.

Samantasena.

[

Hemantaséna.

l

Vijayaseéna.
Ballalagsna.

Lakshmanaséna.

|
Madhavasénas (?) Vidvariipaséna. Keéavaséna.

The inscription records the grant of a village in the Paun-
dravarddhana-bhukti and Vikramapura bhaga, by the Paraméé-
vara paramabhatiaraka, the devout worshipper of the Sun god,
the Makarajadhiraje Keéavasinadeva, who meditated on the
feet of the illustrious Laksmanasenadéva, who meditated on
the feet of the illustrious Ballalastnadiva, who meditated on
the feet of the illustrious Vijayasenadeva.

! This is clet:rl_y the reading of the plate, which, of course, should be
corrected into Taraderi or Chandradevi as the caso may be, because the
verse occurs in both grants.
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The grant was issued [l. 38] from the victorious camp at
Jamwugrama on the occasion of the king’s birthday.'

The recipient of the grant was a Brahmana, named Iévara-
dévasarman, of the Vatsa gofra and a reader of the Veédas
(srutipathaka). The term Sadasiva-mudraya mudrayitva requires
some explanation. All copperplate inscriptions of the Séna
kings of Bengal bear a small ten-armed seated male figure at the
top. Evidently this is the lasichana of the Sénadynasty, and the
words quoted above show that it was commonly known as the
Sadasivamudra. It may, of course, be taken to mean the very
auspicious seal, but we find a description of Sadasiva, a ten-
armed form of Siva, in the Mahaparinirvana Tantra, and the
coincidence is so remarkable that we certainly have to explain
the expression Sadasiva-mudraya mudrayitva as meaning ‘¢ sealing
it with the Sadasiva seal.

TeEXT.
First Vide.
1. & = a8t aoEard | 3R seiagaTa i HanyRITRIC-
fa(¥)gyInTagiaeqn | vatafacgafaqfaangam-
garwH-
2. gamd farAzaw ) [¢) wyweRfemaw agAay fam-
tiagRvasmigaaafaamEadtaaEas o | Ifga-
f@a-
3. agiufafaa fegifant: swaq va=ing guaasaq-
aHImEERAL | [R] vagig fafancfaaefaos-
4. dwrgwmatfauRtamazE faaysw gyt afgd
%wmnFanaﬁﬁnawrtaqwalgaw@raafa-
b. fagmrgyasaine szfcm@ | ‘[a] ‘HAFLINTHY e fa
a9 29: gy guifaraR@q fana@a gan-
6. war u#ﬁﬂﬂ@zﬁtfmkﬁ&aﬁaw WIYAT TATE-
afsfaad fagful fadsam 1 [8] Narwitagat-
| The actual wording of the plate, ll. 49f., is fubkavarsavrddhan

dirghz’iyu.g;h [@] k@manaya. In Western Bengal, two words are used to
denote a birthday—+ubhavarsa- piija and janmatiths-piija.
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25t sfu eqgwmifa szfatismt sfa wxaHqifa
wyufenit sfu amsas | fafagmsmata-

Wt g smagwa i TRIREATZIT TAL
slwaw: Qufa ) [y] watate| a fasfrefa-

afad atquedg feafea gaaiy gaatesi
st a| U Frataartaatar v -

Featda Qwmygaandifagafa fenfuy

T3 @wrfaarz o (¢) @Ag EEWATTAIANE -
agafieUssrme e yfaamR It agEEat

zw: | gEEryaEfy aifsaafcgagu-

at war dagferzmewfafamramta 3fcf@a: | (o]
Mttt sfy a wEar afaad sy saw-

T af 4@ ug: awfsfyrfy swaaae:

WY sfa @ Fagd: afrgamaiaTar-
Fawmg@mudTufarygarasmsa: | (<)

quF fazea fafaasafieaysi'

AATE SEgAgaH T FINaEn: | ara
Fufamifad aa:mma‘t{wg@'??ﬂlaﬁr

fe fafugazazaigag faand @ [¢] g 9saqy
qfaufsar smgm gfwod g4 a7 garfiar grgae
va: gifos: | Tamrg sunAw fogaydugagaat
fama: farfanmatfasag = fgeat @ (o) aaa-
™ U3 Maifmy FAvgus T3 sUE | fagu-
T T UM fanafa a3 yuaswwtfa ) [ ) 318

ELIRRA

I Two letters erased after gedt |
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19, GW‘EH?!ﬁ aw: fasEsd atan qraugw feai |-
swgmfeat e fma: | a@at sRUgURTfAN e

20, fmfd Fuat @t wrafa Fa: wat 7 TG 9% sTEAY
fean [1]]
WAl fQurEgaRy W faEaEy-
21. @i 9F femwte Wra@aEuHanFH AT |
N (TIwr: saevanawfaatsgy -

929. a}%z?ﬁq\l?: | gaegmmAE gurta ) [ 3] ifgmts
ufagufoevadyn gatai frareg ar faafu

23 @wgafeafis IAAFAH | st afy arfsgaifa
fazd Tmn Guat AETON Mo @ () & wfgat
24, wwyimadifaary [ve] wavai afnrectafernartas
Iqanfguy | Mawaday: sfavzguiegge

25. &fw 1 [vy] gfemmaaiy fagafaat ag =t ow
wEteRafsTmuedt vwfs Aifaga | wafaggua

26.  wamwrefy gafdemtygai ag m=fa fevmaraty
T TATNITNH 1| [1¢] FRACATCEFTELHITAE

27, RmENETWEE® Ay N afgasga QfEAA |
¥ Ffazgiafa afnagn ufam 56 faegfge

28. wifayufasRaimfgai@y | [ve] SnuigadawT

fafua-

R GRS feui FREFAMITH H9T M-

20, g9 fagraare ) ata) gufaaea: ufeafe soq FERig-
wyTarcg@Eifasi waafe arfa FagEe 1 (1<)

30, aifusy: afiifeds afvai Fw@ANRTEsavE)
ATEHI: FAIYE: WA | AqqT-
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awTAA TfaLe Wil gaEan NEE R FINsa-
guanEw fefs | [v¢] FOFErETaaa seaEic-

Second Vide.
anaifas i gfemmofos afeas gaasEt |
Ta[q ) urRtursafaRigrafaamey fawatw s

afa-
zﬁzuﬁgrmma’raam t (Re] fawafefa fagaigiea
StRAET
I A fAafamEe: yaAnIA(ITH: | WATE B-

fgatfani gfgadicanigol: FuygsngIgEaRIS
e [RY) wneifs sr@ifasgrn T3 saad

q EA-
fu af A9 g2 WwagaIwaT | [21] AEFgrEIfETRE-

faawe
Fﬁa!ﬁ%@i g fu: gfe fagea: tﬁ(tﬁqf‘-—ﬂsﬁﬁ{: !

qratgadaqafas faas aam 3T X WU-
frafeataaa: w21 | (R3] TAAaImMEFYa: &1
ARANE KIS W TAUT T ANTAHTIWAGIT: |
fagwt 2fe? a¥lawsarawmgfagnia: TIRTHAUI-
fewrfamae@ et wdze | [Re] 0¥ @Y TIGUAR-
gfray
HASTIAHATT aREEINRUS Afrungy-
¥ aFTmERT Nafenadaly QTIPS @HE guv-
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11. Kathkari.

By B. A. Gupre.
Communicated by MAHAMAHOPADHYAYA HARAPRASAD SHASTRI

Sir James Campbell, the editor of the Bombay Gazetteer,
to which work he devoted the best energies of his life, derives
the word ¢ Katkari’ (Catechu-maker) from Kath (Catechu). But
K.C. M., writing in the July number of the ‘* Indian Antiquary,’’
page 206, states that the derivation is ¢* thoroughly untenable.”’
Mr. K. C. M. following Rajwade’s Marathi essay derives the
word from the word ¢ Karaskara’ used in Baudhayana, Karna-
parva of Mahabharata and Panini. He never gives any inter-
pretation of the word ‘ Karaskara,” that is what « Kara’ means.
But deriving ‘ Kathkara’ from ‘ Karaskara’ in the following
way (Karaskar-Karachkara-Kachkara-Katkara). But the elim-
ination of ‘“R’’ in this way is against all rules of Prakrit
Grammar. It is only in modern Marathi that ‘“S’’ changes
into ““C,”” but not in the Marathi Prakrit. His appeal to
Panini is of no avail to him, for that eminent Grammarian says
that ‘* Karaskara’’ means only a tree. Kven if it is not a Sutra
but a Gana, there too it means a ‘‘ Vriksa’’ or tree. If it
meant a tribe or a country it would have been ‘* Karakara.”’ So
Panini’s reference does not help either Mr. K. C. M. or Mr.
Rajwade. It seems that Panini knew no country or tribe as
“ Karaskara.”” He knew only a tree of that name. Do these
scholars agree to derive the word ‘‘Kathkar’’ from ‘ Kara-
kara’’ ¢ If they agree, I would demand from them the rule of
Prakrit Grammar which they want to apply.

The reference to Karnaparva of Mahabharat and also to
Baudhayana as against Panini is but very weak. The use of
the word < Karaskara'’ in these two instances might be as an
adjective, meaning tree-like, hard, and so on.

Sir James Campbell’s derivation however stands good, for
“Kath’’ in Marathi means ‘“ Catechu’’ and ‘* Kara ’’ means
‘‘one who does ’’ and so ‘“ Kathkar’’ means *‘ Catechu-maker.’’
It was no business of his to indulge into antiquarian vagaries
about the derivation.



12. Grooved Stone Hammers from Assam and the Dis-
tribution of Similar Forms in Eastern Asia.

By J. Cogaix Brown, M.Sc., F.G.S.
[With Plate I.]

Grooved hammers and axes are perhaps the rarest of the
numerous Neolithic stone implements recorded from Eastern
Asia. Only one specimen of this type appears to have been
described from India. It was found by J. Cockburn together
with a number of other stones.under a sacred tree at Alwara,
two miles north of the Jumna, and thirty-seven miles south-
west of Allahabad, and described by J. H. Rivett Carnac as
a tough greyish quartzite implement, flat at both ends and
slightly curved on the upper surface, 3:50” in length by 2:10”
in breadth and 1-80”in thickness. A groove has been cut
around the centre and the base hollowed out in a gouge-like
form. The whole arrangement suggests that the hammer was
attached by a ligature to a wooden or withy handle, the liga-
ture being kept in place by the upper groove while the lower
groove held the hammer in position on the rounded haft.
Certain minute marks which the specimen bears, especially on
the lower groove, are believed to be the result of chipping
with a metallic instrument, and if this supposition is correct,
the implement must belong to a period in a transition culture
from stone to metal, when metal, though available, was scarce.
Cockburn adds that he possessed several other hammerstones
of a less perfect form, bearing no trace of metallic tooling,
which appear to be waterworn pebbles grooved to admit of
being attached to a withy handle. (J. Cookburn, On Stone
Iniplements from the North-West Provinces of India. J.4.8.B.
1883, pp. 221-230).

~ The original specimen referred to above is now in the
British Museum, though a cast of it is preserved in the Indian
Museum. During an examination of the large collections of
prehistoric remains preserved in the latter institution, 1 have
met with two or three specimens of grooved hammerstones of
the same general type from neighbouring localities. One was
obtained by Major-General A. Cunningham from Tikari in
the Harimpur district and was presented to the Museum in 1883.
Others have been collected in the Banda district by Sir H.
Seton-Karr.

. There are at least two belted stone hammers in the mag-
nificent prehistoric collection of the Madras Museum which I



108 Journal of the Asialic Society of Bengal. [April, 1914.

had the privilege of examining last year. They were both
discovered by the late Mr R. Bruce Foote—the first near Hosh-
alli, Kudligi Taluaq, Bellary district; it is a broad, round-faced
hammer made of pink granite. The round face is much broader
than the butt end, and there is a very distinct constriction
round the middle of the hammer to enable it to be attached
to a haft or withy. The specimen is unfinished, and was evi-
dently rejected by its maker owing to a false blow which
smashed a large piece out of the edge of the striking face. The
second specimen was found on an old copper smelting site at
Rupavati, fifteen miles south-east by south of Damnaga,
Baroda. In its general shape it is very near the former one, but
it has been completely finished and polished, though after-
wards greatly injured by much usage. The deep and highly
polished belt groove remains nearly entire, and shows that
great care must have been taken in its manufacture. It is
fashioned from a grey gabbro.

In spite of the extended list of this type of belted
hammerstones now brought forward, the fact remains that such
implements are of the greatest rarity, and are only very occa-
sionally found amongst the thousands of other Neolithic
artifacts in which certain parts of the Indian Empire abound.
A commoner type of hammerstone from the United and Cen-
tral Provinces and from Central India, is not grooved at all,
though often covered with circular indentations, which may
perhaps have served for holding the weapon in the hand.

The specimens from Assam belong to an entirely different
type and are well worthy of a description here. There are
6 specimens in all, 5 of which are made from a fine, close-grained,
greyish, bluish or reddish-grey quartzite; one from a dark,
fine-grained, schistose diorite. Each specimen has been formed
by splitting an elongated, ovoid, water-worn pebble into two
pieces, across its transverse diameter, and then grinding down
the fractured end until it assumed a smooth, slightly convex
surface. The groove or belt is cut into the implement roughly
two-thirds of the distance between the face and the pebble butt.
In each case it is broad and well marked though not deep. In
two of the quartzite hammers the groove forms a complete
ring around the stone; in the other three, it is not con-
tinued round the edge which evidently faced the hand when
the implement was held in its withy. In the case of the dio-
rite. hammer the belt is continued around one face and two
edues but not around the other side. The largest specimen
measures approximately 10 cms. long by 7 broad by 6 thick;
The smallest, 6'5 cms. long by 6 broad by 3 thick. The others
are intermediate in size though usually somewhat thinner
than the largest one. The specimens were found along with
others by Mr. W. Penny, a tea-planter of Bishnath, Tezpur
district, Assam, in digging a ditch on his estate. They reached
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the Indian Museum in 1908, through the Viceroy, Lord Curzon,
to whom they had been presented.

It is interesting for the sake of comparison to enumerate
briefly the occurrences of similar forms from other countries in
Eastern Asia. So far as I am aware, belted hammerstones
have not been found in Burma, Malaya, Borneo, Indo-China
or Yiinnan. Only a single specimen is recorded from the
whole of the Chinese Empire, where it was discovered by
Mr. S. Couling, a medical missionary of the English Baptist
Mission in Ts’ing-chou Fu, Shangtung Province, in the vicinity
of his station. It is described and figured by Berthold
Laufer (Jade, A Study in Archaology and Religion, Field
Museum of Natural History, Publication 154, Vol. X, 1912,
p. 50), along with a grooved hammerstone found in a shell
mound north-west of Koraskoosk on the southern shores of
Saghalin 1sland by Dr. Iijuina, (derived from the Journal of
the Anthrop. Soc. of Tokyo, Vol. XXI, No. 247, 1906), and
the oblong grooved maul, which is still a common household
utensil among the Chukchi to the far north-east on the Beh-
ring Strait. The shell mounds of Ainu origin in Japan have
yielded objects which are regarded by some writers as grooved
stone hammers and by others as net sinkers.

Grooved stone axes are common in North America and
seem to be very generally distributed through the United
States. An excellent example is preserved in the Indian Mu-
seum collection, and figures are given by Charles Rau (Smith-
sonian  Contributions to Knowledge. The Archeological
Collection of the United States National Museum in charge of
the Smithsonian Institution, Washington, D.C., 1876).

_There is no evidence to prove that the grooved-stone axe
which only oceurs sporadically in Eastern Asia, did not evolve
as an independent unit in the North American culture area,
but on the other hand, the lack of evidence in this particular
case, does not lessen the probability that in certain other
archaeological types America borrowed from Asia.
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13. On the Reproductive System of Atopos, Simroth.
By EXENDRANATH GHOSH.

[Read at the First Indian Science Congress, January 16, 1914.]

The genus Afopos was constituted by Simroth (5) in 1891
for the reception of three species of slugs included in the genus
Vaginula, Latrille, which forms the type-genus of the family
Vaginulidae. Later on, Heude established a new family,
Rz{,thouisiidae, for the reception of the present genus and a few
others.

In 1900 Babor established a new subgenus Podangia
for Atopos schildii, which differs from the other species of the
genus in some minor details.

Since the establishment of the genus, a good number of
species have been described from time to time, but the anatomy
has been studied in a very few instances only. Simroth des-
cribed and figured the main anatomical features of the three spe-
cies he established, viz. A. semperi, A. leuckarti and 4. strubelli.
Later on Collinge (1, 2) while describing some new species of
Atopos from Malaysia briefly described the gross anatomy
Of A. maximus and A. sarasini and illustrated his descrip-
tions with figures of the digestive and reproductive systems.
Two years ago I described the anatomy of A. (Podangia)
sanguinolenta (Stolickza, MS.), and last year the anatomy
of A. kempii (4) a new species from the Abor country and of
another new species from Tenasserim which has not yet
been published. Recently, I have studied the anatomy of
a big specimen (probably A.maximus or another species closely
allied to it) from Tavoy. I should specially mention that I
received all the specimens from the Indian Museum.

) tThe reproductive system of Afopos consists of the following
arts: —

- 1. The hermaphrodite gland is a small lobulated body
lving on the ventro-lateral aspect of the anterior end of the
dlgestlye gland. Two types of hermaphrodite gland may be
recognized as follows : — '
| (@) A distinct hermaphrodite gland separate from the al-
umen gland.  This type occurs in 4. maximus, A. sarasini, A.
f?".‘]mnolenta and in another species (not named) mentioned in
\ ‘e paper. In A. sanguinolenia, the hermaphrodite gland is a
g 1Ohula,te.d_body lying in contact with the albumen gland.

n A.sarasini, the gland lies embedded in the albumen gland,
Mthough quite distinct from the latter.

b () A" compact gland inseparably connected with the

‘bumen gland so that the whole gland is divisible into two
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portions,—an acinar portion (or glandular portion) and an
albuminiparous portion. This type ocours in all the other
species.

The hermaphrodite gland consists of a large number of
acini held together by connective tissue. Each acinus consists
of a wall of thin fibrous layer lined by a single layer of flat-
tened fusiform epithelial cells. These cells give rise to hoth
ova and spermatozoa so that both the elements are developed
side by side in the same acini.

Collinge described the gland as ovary in his species, 4.
maxtmus and A. sarasini. But in all the species I studied I
have found both the ova and spermatozoa after careful histo-
logical work.

2. The albumen gland, in accordance with the types of
the hermaphrodite gland, is also represented in two forms:—

In the first type, it forms an elongated irregular mass sur-
rounding the hermaphrodite duct, which may be coiled in
various ways. The gland surrounds the duct, and is intimately
connected with it.

In the second type, the albuminiparous portion consists of
irregular masses of simple racemose glands which open sepa-
rately, sometimes at fairly long intervals, into the herma-
phrodite duct.

3. The hermaphrodite duct is a fairly stout tube which
passes forwards for a shorter or longer length to end in the ex-
ternal aperture on the right side in the groove between the foot
and the margin of the mantle at a little distance from the
opening of the combined tube of the penis and the right
Simrothian gland.

4. The receptaculum seminis is a pyriform sac opening
into the hermaphrodite duct by means of a narrow stalk.

The hermaphrodite gland has no connection with the penis.
Simroth described a vas deferens from the hermaphrodite gland
to the penis, but in all other species, described both by Collinge
and myself. no such structure was found.

5. The penis is a stout tubular body lying in a sheath
with which it is connected at the free end. The penial sheath
is fusiform and dilated at the proximal end, but is narrowed
down to a tubular structure opening into the exterior behind
tllIe r(ilght lower tentacle in conjunction with the right Simrothian
gland.

6. A fine tubular structure is always found opening into the
distal end of the penis. It passes forwards along the penial
sheath, and then curves backwards for some distance along
the base of the right Simrothian gland. This has been termed
vas deferens by Collinge (2), but it corresponds to the flagel-
lum described in Helsxr.

7. The retractor penis muscle is a fine strand which arises
from the posterior end of the penial sheath and passes back-
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wards over the hermaphrodite gland to be attached to the
body-wall behind the latter.

8. The Simrothian glands, one on each side, are two
tubular glands opening into the exterior at the base of the
lower tentacles; the right one being united with the penial
sheath just behind the external opening.

Bach Simrothian gland is divisible into three portions in
all the species. They are as follows, starting from the free
proximal end:—

(@) The free portion of the tube, which is much coiled
in some species but loosely so in others. It generally lies
beneath the buccal mass and salivary glands.

(b) A very narrow portion forming a fractional part of the
whole length. It is loosely coiled in all the species described.

(c) The stoutest portion forming the base which opens to
the exterior. This part of the tube invariably presents a small
process at its proximal end, and gives attachment to a muscular
strand which is inserted to the body-wall close toit. 1In 4.(/’.)
sangutnolenta, this portion is not well developed, although the
process is present; the muscular strand, however, has dis-
@ppeared. Moreover, there is an additional stouter portion
intervening between the second and the third (last) portion of
the gland.
~ The arrangement of the generative organs and the ducts
i the present genus is closely similar to those in the Cephal-
aspide (Opisthobranchia Tectibranchia) and corresponds to the
first type of duct described by Lang.

It is an important point to note that, considering the
structure of the reproductive system. the present genus seems
to be far removed from the genus Vaginula, with which it was
formerly associated in the family Vaginulidae. It has rightly

been removed from that family and placed in a separate
one,
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14. Note on Leaf Variation in Heptapleurum vennlosum,
Seem,

By M. S. Ramaswami, M A. (CaL.), B.A. (MaD)),

Offictating Curator of the Herbarium, Royal Botanic Garden,
Calcutta.

[With Plates XIT—XI1V.]

The late Mr. C. B. Clarke in his account of the Natural
Order Araliaceae in the Flora of British India when dealing with
the genus Heptapleurum has put H. venulosum Seem. under a
scction of the subgenus Buheptapleurum which includes plants
whose leaves are simply digitate and leaflets are 5 to 7 in num-
ber as distinct from another section of the same subgenus which
consists of those having twice digitate or digitately decompound
leaves.

Observations made on shrubs of this species growing in
the Royal Botanic Garden, Sibpur, tend to prove that this
distinction, at any rate as far as this species is concerned, cannot
always be relied upon. The leaves of Heptapleurum venulosum
Seem. vary very widely along several lines to such an extent
that on the same shrub we find all sorts of intermediate forms
between a compound leaf having two leaflets and a twice
digitate leaf containing 24 leaflets (i.e. 8 ternate leaflets). The
chief lines of variation, however, are :—

(1) Frequent changesin the shape and size of individual
leaflets.

(2) Increase in the number of leaflets (from 2 to 24).

(3) A gradual transformation from a simply digitate to a
twice digitate arrangement.

The accompanying three plates were drawn from specimens
collected on two shrubs and show the more interesting varia-
tions. As nothing has been published regarding this wide
range of leaf-variability in this species and as it is desirable that
this should be on record for the use of Systematic Botanists
g_enerally, I venture to present this small note for the considera-
tion of the members of the Society.

EXPLANATION OF PLATES.

Plate XII. —The figures show the variation in shape, size and
number of leaflets.

Plates X111 and XIV.—The various intermediate forms found
between a compound leaf (consisting of two large
leaflets and a small one) and a twice digitate leaf
(consisting of 24 leaflets, i.e. 8 ternate leaflets).
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15. The * Shous’’ or Big-horned Deer of Tibet.
By Lieur.-CoL. J. Man~NERs-SmiTH, V.C., C.V.0O., C.I.E.

[Presented at the First Indian Science Congress. January 16. 1914.]

[With Plates XV—XVIIL.]

In writing about the above animals I must disclaim at
once any pretension of being a Scientific Naturalist. In regard
to such points as relate to technical questions of species structure
and so forth, I must refer to the accepted authorities, who have
written and described the various species before, and shall rely
particularly on the accounts given by Brian Houghton Hodg-
son 60 to 70 years ago, and as recently as 1912 by R. I
Pocock, F.R.S., of the Zoological Society’s Gardens in London.

The name ‘* Shou’’ is I believe used by the Tibetans
indiscriminately for the 3 species of deer about to be described.
It has been my good fortune, owing to the interest taken by
my friend His Highness Mahara]a Sir Chandra Shumshere J ang,
the ruling Prime Minister of Nepal, in these splendid creatures,
to have had the opportunity of seeing and examining live
specimens of each species besides a considerable number of
horns and skins belonging to the first named.

Taking the Shou in order the three kinds are—

(1) The stag known to Natural History as ¢ Cervus wal-
lichii.”’

(2) The stag named by Hodgson ‘¢ Cervus affinis.’’

(3) Thorod’s deer or ¢ Cervus albirostris.”’

For a scientific description of these species it is only neces-
sary to refer to Mr. Pocock’s full and careful paper No 30 of
the Proceedings of the Zoological Society of London, 1912.
'The stag (Cervus wallichii) which is the principal subject of
his paper was imported into Nepal in 1909, and was kept at
large at an elevation of about 6000’ from that time until
presented to His Majesty the King-Emperor in December, 1911,
with a collection of other Nepalese and Himalayan animals.
In this connection I would also refer to the notes by Brian
Hodgson No. 5 of the Journal of the Bengal Asiatic Society,
dated 1551, and No. 117. dated 1841. The earlier note was
written while Hodgson was still the British Resident in Nepal,
but the later one about 7 years after he had retired from
that post, and taken up his abode in Darjiling in order to
carry on his natural history and other scientific work.
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It will be seen that in the first instance Hodgson jumped
to the conclusion that in his specimen of stag’s skull and
horns which he obtained in the Nepal Tarai, he had dis-
covered a stag which corresponded with the true Cervus elaphus
of Europe, and he promptly gave it the name of ‘‘ Cervus
affints.”> Later on he discovered his error, but he was still
keen to establish the affinity of the Asian and European stags,
and when he received the ‘abundant’ spoils, through his
friend Dr. Campbell and the Sikkim Vakil in 1851 at Darjiling,
he came to the conclusion that the horns and skull of the stag
which he had seen when in Nepal was a similar ¢ Shou ’’ to
that the spoils of which had just come to his hand through Sik-
kim from Tibet. Hodgson did not see, or describe, the skin of
the Shou which be obtsined in the Nepal Tarai; and the only
Shou skins he ever seems to have described are those with a
small white caudal disk, and a dark mesial line running down

Antlers of Cervus wallichis.

from the back along the top of the tail. Hodgson indeed in his
earlier days of natural history work, to quote his own words,
appears to have relied on ‘‘ the number and position of the
antlers especially the inferior ones’’ in distinguishing the
several species of Cervus—more than other distinguishing
characteristics. J

The picture which he gives of his Shou the stag of
the Saul forest, in connection with his note No. 117 of the
B.A.S. Journal, 1841. and the description of the horns of the
Sl_lou or Tibetan stag (Cervus affinis) in his note No. 5 of 1851,
wﬂ! I think be found on comparison to apply with equal ex-
actitude to a specimen in my possession of the Shou now known
to naturalists as Cervus wallichii (text-figure 1), and to that of
the veritable Cervus wallichii sent home to the London Zoologi-
cal Gardens from Nepal and described by Mr. Pocock in 1912.
The left antler in that case is the normalone. I think, there-
fore, that it is quite possible that the skull and horns which
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Hodgson first saw and described while in Nepal came from
Western Tibet and belonged to a ‘‘ Shou’’ from that part of
the country, and that the specimen would have rejoiced also
in a large white caudal disk had the skin been present with the
other spoils.

The Shou known now as Cervus affinis is I think the stag
of Eastern Tibet extending westwards as far as Lhassa, and
perhaps beyond, as I believe I am right in saying that the
specimens of Shou obtained by Major Iggulden near Lhassa
during the Younghusband Mission were all of Cervus affinis,
and not of wallichis.

The last and third kind of Shou in Tibet is the brown
stag known as Thorold’s Deer, or Cervus albirostris. The live
specimen now in Nepal, of which the photographs (pl. XV, fig. b ;
and plate XVII) give a good idea, corresponds fully with the
description of it in Rowland Ward’s book ‘‘ Records of Big
Game,”’ 6th edition, pages 38-39. The caudal disk in this
species is larger than in Cervus affinis, but not so large as in
wallichit and is yellow instead of white. The animal is about
4 years old, and was also brought to Nepal via Lhassa and
1s said to have been caught near Hokku Djong about 80 miles
to the S. E. of Lhassa.

Turning now to the second species of Shou or Cervus
affinis of Hodgson. The three photographs (on plate XV,
fig. a; and plate X VI) give an idea of the appearance of a young
stag in his third year. He was imported to Katmandu for
Maharaja Sir Chandra Shumshere via Lhassa in 1912, with the
Thorold’s deer, and is also said to have come from the vicinity
of Hokku Djong.

Except upon the living specimen in Nepal I have never
before seen in Nepal a skin of Cervus affinis, i.e. that of a Shou
with the small white caudal disk and dark mesial line dividing it
and the tail. All the skins that have previously been shown
to me by the Maharaja have had the big white caudal
disk and white tail of the Shou known to naturalists as
Cervus wallichii. My inference from this fact is that the Shous
found in Tibet to the North of Central and Western Nepal
are probably all wallichii and not affinis.
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(b) Cervus albirostris.
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16, The Belabo Grant of Bhojavarman,
By R. D. Ba~erJi, M.A., Indian Museum, Calcutta.
[With Plates XVIII - XX.]

The copper plate on which the above-mentioned record is
incised was discovered by a Muhammadan cultivator in the
village . of Belabo or Belaba in the district of Dacca. It was
purchased from him by Babu Pramatha Nath Dutta, B.A.,
Assistant Settlement Officer, Dacca, and brought to the town
of Dacca. A version of the text prepared by PPandit Bidhu-
bhushan Goswami, M.A., appeared in the Dacca Review for
August 1912, with a translation by Messrs. S. N. Bhadra, M.A.,
K. K. Sen, M.A., and N. K. Bhattasali, M.A., a historical
introduction by Mr. Bhattasali, and a preface by Mr. F. D.
Ascoli, M.A., I.C.S. A small photograph of the inscription
appeared in the next issue of the Journal. An improved ver-
sion of the text and translation by Mr. Radha Govinda Basak,
M.A., Lecturer in Sanskrit in the Rajshahi College, appeared
in the Bengali monthly journal Sakitya for Sravana and Bhadra
of the Bengali year 1319. Mr. Basak’s edition of the text is
not free from mistakes, and he was obliged to leave gaps in two
or three places in the metrical portion of the text. I ob-
tained a loan of the original plate through Mr. F. D. Ascoli,
I.C.S., who kindly brought it over with him to Calcutta and
handed it over to me for examination. The inked impressions
accompanying this paper were prepared under my personal
supervision, and the photograph of the seal was taken by
Messrs. Johnston and Hoffmann of Calcutta.

The inscription is incised on a single plate of copper and
consists of fifty-one lines of writing, of which 26 are to
ve found on the first side and the remaining 25 on the
second. The royal seal is attached to the top of the plate.
The plate itself measures 103” in length and 93” in breadth.
The seal is round in shape with a row of round beads running
along its circumferences. There is a small rosette above the
topmost bead. The impression on the seal consists of two
concentric circles, the outer one of which is higher and thicker
than the inner one, and a circular sunken area inside. This
area again is divided into two equal parts; the upper part
containing a wheel, with a thick axle, and spokes which are
thick in the centre but tapering towards extremities, and a
nude dancing human figure on each side of it. The lower part
evidently bore an inscription as faint traces of letters are still
legible. ~This part of the area bears signs of being recently
damaged. It seems that somebody has been trying to dig the
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surface with some pointed instrument. I have been told that
the Muliammadan cultivator of Belabo, who discovered the
plate, thought at first, that the plate was of gold and tried to
verify his opinion by removing the verdigris from the surface
and cutting away a portion from the bottom of the plate. The
height of the seal is 4 and the diameter of the impression is
317, The diameter of the small wheel in the area of the seal is
3”. The seal is referred to in the text of the inscription as
““ the seal of the wheel of Visnu’’ (L. 48).

The text of the inscription is divisible into the usual

arts:—

b (i) The metrical portion giving the genealogy of the King;

(ii) the prose portion containing the names of the donee and

the object of the grant;
(iii) the imprecatory verses ; and

(iv) the date.

The metrical portion consists of fourteen and a half verses
and supplies us with the following account : —

““The sage Atri was the son of the Self-existent-one.
The moon was born from the rays which issued from his eyes
(v. 1). From him Budha son of Rohini and from Budha,
Pururavas, son of Ila, who was the chosen husband of Urvaéi,
was born. He procreated Ayus, and from him was born
Nahusa, who was equal to Manu and from him was born
Yayati. He received Yadu as his son. In the royal family
which spread out from Yadu, Virasri and Hari were born many
times (v. 3). In this family was born Hari who was a part
incarnation of the lover of the milkmaids, the stage manager
of the Mahabharata, the Great Krsna (v. 4). These Yadus
occupied a town named Simhapura (v. 5). Once upon a time &
man named Vajravarman was born whose presence was counted
as auspicious when the Yadava army started on a campaign
(v. 6). From him was born Jatavarman, who had married
Virasri, the daughter of Karnna (the Cedi King), and spread his
sway in the Anga country, defeated the King of Kamaripa,
defeated Divya (the Kaivartta leader Divvoka), and Govar-
dhana, and obtained paramount power (v. 8). Virasri gave birth
to Samalavarmman (v. 9). There was one named Udayi and
his son Jagad-vijayamalla, had a daughter named Malavyadevi
(v.11), became the principal queen (agra-mahigi) of Simalavar-
man (v. 12). From them was born Bhojadeva (v. 13).

The inscription is written in protobengali characters of the
late eleventh or early twelfth century a.p. It refers itself
to the reign of PARAMA-vVAISNAVA-PARAMESVARA-PARAMA-BHAT-
TARAKA-MABARAJADHIRIJA SRi-BHosa (DBVA), who meditated
on the feet of MAHARAJADH(RAJA SAMALAVARMMADEVA, and
was issued from the victorious camp of Vikramapura. It
records the grant of the village of Upyalikd pertaining to the
Khandala of the eight gacchas of Kausambi, in the mandala of
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Adhahpattana of the Paundrabhukti to a Brahmana named
Ramadevasarmman, Santyagaradhikria, of the Savarnna gottra,
a student of Kanva #akha of the white Yajurvveda, whose
pravaras were Bhrgu, Cyavana, Apnavan, Aurvva and Jama-
dagni; and who was a great-grandson of Pitamvaradeva$arm-
man, an inhabitant of the village of Siddhala in Northern Radh#a
(Uttara-Radha) who had emigrated from the middle country
(Madhya-Deda), grandson of Jagannathadevaéarmman and son
of Visvarapadevasarmman. The grant was issued on the
14th ! day of the month of Sravana in the fifth year of
the King’s reign.

The principal importance of the grant lies in the bringing
to light of a new dynasty of Kings, and in exposing their
relations to the already known ones. Previous to the discovery
of this record it was not known that the Yadavas in their
migrations had succeeded in crossing the dominions of the
Palas and in carving out an independent principality for
themselves in the extreme East. They succeeded in maintain-
ing themselves for three generations at least. The following
genealogical table shows the relations of the new dynasty with
the Palas of Bengal and the Kalachuri-Haihayas of Tripuri:—

Pivras. - KALACURIS. YZipavas.
Mahipala T, Gangeyadeva,
Nayapéla, Karnnadeva, Vajravarmman,

Vigrahapéla 111—m. Yauvanaéei, Yasahkarpna, Viraéri m.—Jatavarmman,

— | |

Mahipdla 11, Sﬁmpﬁla 11, Ramapala. (ayakarnna. Samalavarmman.

~ Besides this, the inscription proves that for three genera-
tions at least in the 11th or 12th centuries A.D., Eastern Ben-
gal was independeut. 1t is also an important one for the
history of the Yadava tribe. The record mentions that the
Yadavas got hold of a strong place named Simhapura. This
place appears to have remained a Yadava stronghold for a
!ong time. It is mentioned in another record incised at the
mstance of a Yadava princess; the Lakkhamandal prasasti.?
This inscription records the dedication of a temple of Siva by
A princess named Isvara, who belonged to the royal race of
Simhapura. It gives in detail a description of a dynasty of
Yadava king of Simhapura consisting of twelve princes in
eleven generations. :

! It should be noted that Prof. Radhagovinda Basak reads the date
ns 19th Sravana.

? Ep. Ind., Vol. I, p. 10.
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Sainghapuram rajyam-ayugad dadhatam
Sri-Senavammanamarajarsih
prakramen-asit, II—V, 2,

This shows that in the 6th and 7th centuries A.p. Singha-
pura or Simhapura was regarded by the Yadavas as their ances-
tral territory. The place has been indentified by Dr. Biihler
with the Sang-kho-pu-lo described by Hiuen-Thsang.! Simhapura
is common as the name of towns in ancient India and we have
another ‘‘Singhpoor or Seehore’’ in Malwa.?

The inscription does not state definitely who founded the
kingdom of the Yadavas in the extreme East. The genealogy
of the family begins with Vajravarmman, but there is nothing to
show that he was a king himself. We have more definite
information about his son Jatavarmman who is said to have
had aspirations for Imperial power. The words vitalavan sarvva
-bhaumafriyam should be taken with great caution. The
phrase most probably indicates that he (Jatavarmman) acquired
independence. From the same verse (v. 8) we learn that
Jatavarmman married Viraéri, the daughter of Karnna, so he
was the brother-in-law of the Pala Emperor Vigrahapala III
who had, according to the Ramacarita of Sandhyakaranandin,
married another daughter of the Cedi King, named Yauva-
nadri.® He (Jatavarmman) is also said to have made his power
felt in the Anga* country. So he must have taken part in
the long wars between the Kalacuri-Cedis Gangeya and
Karnnadeva on one side and the Palas Mahipala I, Naya-
pala and Vigrahapala. A description of the war will be
found in detail elsewhere.® He is also said to have defeated a
chief named Divya. This Divya has been correctly identified
with Divvoka, the leader of the Kaivartta rebellion in the
time of Vigrahapala III. This Divya or Divvoka was a servant
of the king Vigrahapala III who had risen to power. His
nephew (brother's son) was the opponent of Ramapala and
was overthrown by him. Jatavarmman defeated another
person named Govarddhana. Two men of this name are to be
found in contemporary records :—

() A King of Kau$imbi whose name has been read
Dvorapavarddhana by Mahamahopidhyaya Haraprasad Sastri
and which seems to be the copyist’s mistake for Govardhana.®

(2) A Brahmana general of the King of Southern Bengal

! Beal's Si-yu-ki, Vol. I, pp. 143-147.

2 Forbes, ‘‘ Rasmala,’’ p. 348.

b Mem. A.8.B., Vol. I1I, p. 22 (1. 9).

¢ Mr. Radha Govinda Basak felt uncertain about this word and
L:r. N)agendra Nath Vasu reads Pandresu (Paundresu) instead of yo-
zhgsyu).

¢ Palas of Bengal in the Memoira A.S,B., Vol. V,

o Ibid., p. 37 (II. 6).
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or Valavalabhi, whose son, Bhavadevabhatta, was the minister
of Harivarmman.!

It should be noted that the King of Kausambi mentioned
in the Ramacarita of Sandhyakaranandin was not a king of
Kausambi in the Madhyadeéa (Kosam near Allahabad) but a
minor prince of Bengal, because the Belabo grant proves that
there was a Kauiambi in the Paundra bhukti. It is most
probably the modern Pargana of Kusumba or Kusambi in
the Rajshahi District.?

Jatavarmman had a son by Viraéri, named Samalavarmman.
At this point at least one new name is introduced. This is
Udayin. By a slip of the pen fasya instead of tatha has bcen
written at the beginning of the tenth verse. There are some
more mistakes or omissions in the verse which makes it very
difficult to understand it. Mr. Basak takes the word Udayin
i its literal sense and makes the other name Jagad-vijayamalla
an adjective of Manobhd (Kama) but he fails to interpret the
real connection between verses 9 and 10. Mahamahopadhyaya
Haraprasad Sastri and Babu Nagendra Natha Vasu, who
has merely quoted the former’s opinion, take Udayin and
Jagadvijayamalla as proper names, and relying on the name
‘“ Malavyadevi’’ assert that Udayin is the same as the
Paramara Udayaditya who defeated the Kalacuri-Cedi King
Karnna and identify Jagadvijayamalla with Jagaddeva or
Jagdeo, the youngest son of Udayaditya who served under
Jayasimha-Siddharaja of the Chaulukya dynasty of Anahila-
pataka. There is a good deal of truth in the their statement
and the tenth verse is not intelligible if «*Udayi’’ is not
taken as a proper name. The word ‘‘Jagadvijayamalla’’
18 more difficult. It can easily be taken to be an adjective
of Manobh@l and at the same time it can be said that it i3 a
proper name. The last view is most probably the correct one
as Udayi’s son is mentioned in verse 10 and so it is quite
natural to expect the name after it. The namme Malavyadevi
has led Mahamahopiadhyaya Haraprasad Sastri to place the
people named in these verses in the Malava country or modern
Malwa. But the difficulty caused by the difference between
the names Jagaddeva and Jagad-vijayamalla cannot be so
asily surmounted. A name might be given arbitrarily or for
nsufficient reasons. There are other names which approach
Jagadvijayamalla much more than Jagaddeva phonetically.
rlil_l_(‘ name Jagadckamalla is a better approach to Jagad-
Vijayamalla than Jagaddeva, and we find two kings of this
name in the Chalukya dynasty of Kalyani. But here we do
not find Udayi. The identity of Jagadvijayamalla, the father-

! Epi. Ind., Vol. VI, p. 203.

! W.\W. Hunter. Statistio] Account of Bengal, Vol. VIII, Rajshahi
and nugm. p- 204,



126 Journal of the Asiatic Society of Bengal. [May, 1914.

in-law of Samalavarmman, must remain an open question so
long as fresh material is not available.

The name of the bhukt: in which the village granted was
situated is Pundra, which is most probably the same as
Paundravarddhana of the Pala and Sena copperplate grants.
The name of the Mandala Adhahpattana is new to Indian
Epigraphy. The Kau$ambi-asta-gaccha seems to have been
situated somewhere in the Pargana of Kusumba or Kusumbi
in the Rajshahi District. This seems to indicate that at this
period Sonargaon or Suvarnnagrima was included in Varendri
and the Ganges met the Brahmaputra much lower down the
Delta than it does at present. The land granted measured 1
Pataka and 9} Dronas. Among the names of officers we find a
new name Pithika-vitla. The name of the composer of the
verses of the grant is Purusottama. Two persons of this
name are known to have belonged to this period according to
Mabamahopadhyaya Haraprasad Sastri. One is known from
the Sadukti-Karnamyta! and the other for his Supplement
of the Amarakosa,® Haravali, etc.

The only other point of interest in this grant is the 4th
verse. Here the use of the term amiavatara raises some
doubts. Perhapsit contains a veiled reference to Harivarmman.
Devout Vaisnavas regard Krena as a full incarnation and
would not style him am3i@vatara. But it should be noted that
the Visnu Purana refers to Krsna as the amiavatara.

The characters are Bengali characters of the 11th century
A.p. The principal peculiarity is the use of the Nagari and
Bengali forms of fa side by side. The inscription has been
very carelessly incised. Some verses have surely been omitted
after the Oth in line 17. The 14th verse has been very care-
lessly written. Singleletters have been omitted in many cases.
Cf. Kastam in 1. 22 and bkavatam in 1. 37.

I edit the inseription from the original plate :—

TexrT.
Obverse.

1. Om Siddhi (h]n Svayambhuvam-ili-apatyam munir-atri
(r] divaukas@m | Tasya yan-ndyanam tejas=ten =aja-

2. -yata Candramah n (1). Rauhineyo Vu(Bu)dhas = tas-
mad = asmad =aila-Pururavah [j] Jajiie svayam-vrtah kirttya

3. c-Orvvadya ca bhuva ca yah n(2). Sopy-ayum samajija-
nan-manusamo rajfias-tato jajfiivan I] Ksma

4. -palo Nahasas’-tatojani maharajo Yayatih sutam [i]
S-opi prapa yandum* tatah ksiti-bhu-

1 Notices of Skt. M88., Vol. I1I, p. 138.
2 Aufrecht Cat., Vol. T, p. 342. 3 Read Nahusas. + Read yadurmn
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5. -jam vamsé-oyam-ujjambhate! [|] Vira-Sri$ = ca Harit =
ca yatra vad-bhasah? pratyaksam-ev-aiksatu®y (3). S.op-iha

6. Gopi-data-kelikarah Krsno mahabharata-sutradharah
arghyah puman-améa-krt-avata-

7. -rah pradur-vabhiuv-oddhrta-bhimi-bharah n (4). Puw-
sam-avaranam trayl na ca taya hinid na nagna iti

8. trayya [fi}-c-adbhuta-sangaresu ca rasad-rom-odgamair-
varmminah [|] varmman-oti-gabhira-nama-dadhatah

9. slaghyau bhujau bibhrato bhejuh Simhapuram guham-
iva mrgendrinam harer-vandhavah [n] (5)

10. Abhavad-atha kadacid-yadavinim caminan samara-
vijaya-yatra mangalam VAJRAVARMMA [ ] Sama-

11. -na iva ripanam soma-vad =vandhavanam kavir-api
ca kavinam panditah panditanamy (6). Ja-

12, TAVARMMA tato jato Gangeya iva Santanoh dayavra-.
tam ranah krida tyago yasya maho-

13. ;tsavah u (7). Grhnan-vainya-prthu-sriyam parinayan-
KaArNNASYA ViRadrivam y-Ongesu prathayanchriyam paribha-
vam

14. -stam Kamarupa-$riyam [1] Nindan-Divya-bhuja-
sriyam vikalayan-Govarddhanasya-sriyam kurvan $rotriya-

15. -sacchriyam vitatavan = yamsarvabhauma-Sriyam (8).
Virasriyam-ajani Samalavarmmadeval

16. Srimad-jagat-prathama-mangala-nimadheyah (] kim-
varnnayamy-akhila-bhipa-gun-opapanno dosai

17. -r-mmanag-api padam na krtal) prabhur-mme u [9].
Tasy-odayi sinur-abhit prabhita-durvvara-viresvapi sanga-

18. -resu [i] ya$.candrahasa-prativimvitam svam-ekam
mukham sammukham-tksate sman (10). Tasya Malavyadevy
=a

19. sit =kanya trailokyasundari jagadvijayamallasya
vaijayanti manobhuvahn (11) ! Grnne-py-ade

20. -sa-bhapala-putrinam-avarodhane [|] tasy =asid=
agra-mahisi s-aiva Samalavarmmanah # (12). Asi-

21. -t=tayoh sunur*ih-anurdpah  SRI-BHOJAVARMM-
obhaya-vamsadipah [|] Patresu sarvasu da$isu ye-

22. -na sneho na luptas =ca hatam tamas=ca (13). Ha
dhik [ka)stam-aviram-adya-bhuvanaym bhiyopi kam® raksasa-

23. -m-utpat-oyam-u[pa]sthitostu kusali $ankasu lavdha
(?) dhiyahn (14) Iti yam guna-gathabhis-tusta-

24. -va purusottamalh [I] majjayanniva vig-vrahma-may-
ananda-mahodadhau i (15) Sa khalu Sti ViIkrRAMAPO-

25. -rRa samavasita Srimarjjaya’-skandhivarat Maharaja-
dhiraja -SRT SAMALAVARMMA-DEVAPA-

I Read °ujjrmbhate. 1 Read vahuéah.

* Read aiksata. 4+ Read siinur®.
b Read ktrr. 8 Read S:imajjaya®.

T Read Maha®.
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26. -DANUDHYATA-PARAMA-VAI3NAVA-PARAMESVARA-PARA-
MABHATTARAKA MAHARAJADHIRATA SRivMaD-BrOJA[H]

Second Side.

27. Sri-Paundra-bhukty-antahpati  Adhahpattana-man-
dale Kausamvi- astagaccha-kha-

28. -ndala-sam[vaddha] Upyalika-grame  guvak-adi-
sameta sapada-navadron-adhi-

29. -ka-pitaka-bhimau samupagat-asesa-raja-rajanyaka-
rajiil-ranaka-ra-

30. -japutra rajamatya purohita pithikavitta-mahadharm-
méadhyaksa mahasandhivi-

31. -.grahika mahasenipati mahamudradhikrta anta-
ranga vrhaduparika mahaksapa-

32. -talika mahapratihara mahabhogika maha-vyihapati
mahapilupati mahaga-

33. -pastha daus-sadhika caur-oddharanika nauvala-hasty-
a$va-go-mahis-ajavik-adi-

34. -vyaprtaka gaulmika dandapasika dandaniyaka
vigayapaty-adin anyams-ca saka-

35. -la-raja-pad-opajivino [;] dhyaksapracar-oktan-ih-
akirttitan catta-bhatta-jati-

36. -yan janapadan ksettrakaramé-ca vrahmanan vrah-
man-ottaran yath-arham-manayati

37. vodhayati samadisati ca matam-astu bha [va] tam |
yath-oparolikhita bhimir-iyam sva-

38. simavacchinna trna.yuti-gocara-paryanta satala sod-
dedd samra-panasi sa-

39. -guvaka-nalikera sa-lavapa sa-jalas ha [la] sa-gartt-
osara sahya-dadaparadha pari-

40. -hrta,-sarva.pida, acada-bhada-pravesa akificit-pragra-
hya samasta-raja-bhoga-ka-

41. -ra lnra.nywpratyaya sahita  Savarnna-sagotraya
Bhrgu-Cyavana-Apnuvan-Au-

42. -rvva-Jamadagni-pravariya Viajasancya  caraniya
Yajur-vveda-Kapva—éakhﬁdhyayi-

43. .ne Madhyadesa vinirggata Uttara-Radhayam Siddha-
la-gramiya Pitamva (ba) ra.deva

44. Sarmmanah prapautraya Jagannatha devadarmma-
nah pautraya Vlévarupadevaéarmma

45. -nah putraya $antyagaradhikrta Sri-Rimadevadarm-
mane | Srimatd Bhoja-

46. -varmmadevena punye ahani vidhivad-udaka-pirva-
am krtva bhagavantam Vasudeva-bha-

47. -ttarakam-uddisya mata-pitror-atmanai.ca punya-
yasdobhivrddhaye acandrarka-ksi-

48. -ti-samakalamh yavat bhu (bhit)-micchidra-nyayena
Sti-inad visnu-cakra-mudraya tamra-4a-
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49. -sani-krtya pradattasmabhihn  Bhavanti c-attra
dharmmanusamsinah slokah 4

50. Sva-dattam-paradattam-va yo hareta vasundharam sa-
visthayam kri (kr) mir-bhutva pitrbhih sahapa

51. -cyate p Srimad-Bhojavarmma-devapadiva samvat 5
Sravanadine 14 [0] Ni Anu Mahakeca ni [#]
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17. Relics of the Worship of Mud-Turtles (Triony-
chidae) in India and Burma.

By N. AvnanpsLe, D.Sc., F.A.B.S., and MAHAMAHOPA-
pHYaya Haraprrasip Suastri, C.ILE.,, M.A., F.AS.B.

(Read at the First Indian Science Congress, January 17th, 1914).

[As my friend Haraprasad Shastri and I naturally regard mud-turtles
from entirely different points of view—he as a sanscritist, I as a zoologist
—I have arranged these notes as a kind of dialogue in which the two
authors express their opinions quite independently. —N. A.].

I. Mud-turtles kept living in shrines at the present day.

The practice of keeping tortoises living in shrines as sacred
animals is probably one of wide distribution in the East and
is not now confined to any race or cult. Both land-tortoises
snd aquatic species are thus honoured in China; at Penang
there is a well-known Chinese temple in which chelonians of
different kinds, some of them brought from foreign countries,
are kept. In India and Burma the animals are usually, if not
always, mud-turtles of the family Trionychidae. I have myself
visited three shrines, one of them Hindu, one Mahommedan
and the third Buddhist, at which mud-turtles of the genus
Trionyx live in a semi-domesticated state. The first of these
shrines is at Puri in Orissa, the second near Chittagong in
Eastern Bengal and the third at Mandalay in Upper Burma;
they are thus distributed in districts in which Uriya, a dialect
of Bengali, and Burmese, are the respective languages of the
people and afford at any rate some indication of their race.

The mud-turtles of Puri belong to a subspecies of the
common Indo-Gangetic Mud-Turtle (Trionyx gangeticus, Cuvier)
to which the racial name mahanaddicus has lately been given,!
because the form is only known to occur in the Central
Provinces and Orissa in the river-system of the Mahanadds.
The large bathing-tank in which these animals are kept is
attached to a small Vishnuite shrine that is apparently net
connected with any of the larger temples for which the town is
famous. The tank covers an area of perhaps half an acre and
18 surrounded by stone steps. For the greater part of its
periphery, however, its banks are free from buildings, and it is
probably possible for the mud-turtles to leave it at night.

.~V Rec. Ind. Muas., vol. VII, p. 252. Before this subspecies was dis-
tl‘ngnmh(:d I thought that the Puri turtles might represent T'. hurum (op.
cf.. p. 155), but I had not then had a clear view of them.
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The Brahmins attached to the shrines are in the habit of
inviting pilgrims and other visitors to feed the turtles with
sweetmeats made of parched rice and palm-sugar. To attract
them these men, having first sprinkled some of the sweetmeats
or even & little rice on the surface of the water, call out re-
peatedly, standing on the steps round the tank, ¢ Gépal, ao!
Gopal, ao! 7> Sometimes the animals thrust their heads out
of the water, swim towards the edge and devour the food
provided ; but they often decline to make an appearance. They
are less shy in doing so at dusk than by daylight.

The Brahmins at the shrine tell a confused story of a man
called Goépal, who annoyed Juggernath by his laziness. The
god therefore turned him into a tortoise and made him carry
bricks (or stones) on his back, The actual mud-turtles living
in the tank are believed to he in some way identified with
(:opal, but the Brahmins confess that they breed regularly,
laying their eggs on the far side of the tank in the rainy
season.

Dr. B. L. Chaudhuri informs me that there is another tank
in Orissa in which tame Trionyces are kept. It is situated
near Sambalpur in the interior of the country. The Brahmins
refused him permission to take away any of the turtles on any
consideration, but they probably belong to the same race as
Puri ones, for this race is found in the river Mahanaddi at
Sambal pur.

The pool at Mandalay in which mud-turtles are kept is in
the famous Arrakan Pagoda. It is much smaller than the tank
at Puri and entirely surrounded by buildings. Many of
the turtles (all of which apparently belong to a single species,
Trionyx formosus, Gray) are deformed and some of them are
considerably larger than any specimens of their species pre-
served in museums. They come when called, and eat curry
and rice thrown into the water. They are tamer than those
at Puri.

From a zoological point of view the Mahommedan mud-
turtles of Chittagong are much the most interesting of those we
kunow to live in shrines, for they are the only living individuals
of Trionyx nigricans, Anderson that have been seen of recent
vears, and it is quite possible that the species is extinct except
in a condition of optional captivity. The Chittagong Mud
Turtle, as Anderson’s species may be called, was described by
him in 1875 and was then said to be found in *¢ the Chittagong
tanks.”” It was almost completely lost sight of until I dis-
covered in the Indian Museum the skeletons of the specimens on
which the original description of the species had been based.
These I redescribed in 1912.! As Anderson’s account of the

! Op. cit., p. 164, pl. V, fig. 6.
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external characters of this species appears to have been based on
specimens either dried or preserved in spirit, and as nothing
whatever has hitherto been known of its habits, I give here some
notes on those I saw alive in 1912.

They live in a large pond attached to the shrine of Sultan
Bagu Bastan (a saint who is said to have lived in the eighteenth
century) about five miles from the town of Chittagong. The
Mahommedans will neither kill them nor permit them to be
killed ; they believe that they are in some way connected with
the saint. Their tank is surrounded by several flights of steps
leading down to a platform a few inches under water, and
the turtles arc so tame that they come to feed when called,
placing their fore feet on the edge of the platform or even
climbing bodily upon it and stretching their necks out of the
water. The largest are tamer than the smaller ones. Some
even allowed us to touch them, and eat pieces of chicken from
wooden screwers held in our hands. They greatly preferred
the chicken to bananas, which as a rule (but not always) they
rejected. The only sound they emitted was a low hiss. When
undisturbed they remained at the bottom of the pond half buried
inmud. A man connected with the shrine told us that they left
the water every evening and climbed asmall hill, on which they
slept. ~ He said that they laid their eggs on the same hill
during the ‘‘rains’’. People sometimes found dead turtles and
buried them. The oldest individual were said to be about
150 years old.

The largest turtles had a carapace at least 3 feet long and
of extraordinarily massive appearance. This was greatly in-
creased by the fact that there was always a deep longitudinal
groove in the middle line of the dorsal surface, at any rate on
the posterior part. The skin above the base of the neck and
the fore-limbs was much wrinkled and swollen, especially in
old individuals, and as some of the wrinkles ran at right angles
to others, the stain had a markedly tubercular appearance.
The carapace itself was almost smooth, beating only a few
indigtinct prominences posteriorly. The heads of very large
turtles was much broader, and the snouts blunter, than those of
well-grown but not very large individuals.

The normal colouration of well-grown turtles was as fol-
lows:—Dorsal surface of carapace copper-brown indistinctly
marbled with a darker shade and a little iridescent in some
lights when wet; tuil, limbs and neck apparently dark clay-
colour but always covered with mud ; top and sides of head
bright glaucous grecn, taking a yellowish tinge above the eyes
and nostrils and boldly reticulated with black or very dark
green, the reticulation being as a rule closer on the vertex and
snout than between the eyes. The coppery colour of the cara-
Pace was brightest in half-grown individuals. In some such
individuals the black markings of the head already predomin-
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ated over the green areas, and in all very old turtles this was
the case, so that the colouration of the head might be described
as black with small greenish spots, which tended to disappear.
altogether with age. The smallest turtle seen had a carapace
rather over a foot long. It was diversified above with black
and yellow vermiculations which formed an incomplete reticu-
lation; it bore traces of four large blackish ocelli with pale
margins. The markings of the head were more distinct than
in large individuals. It is evident, therefore, that 7. nigricans
differs considerably in colouration from any other Indian
species, but resembles its ally 7'. phayrei in a general way in
this respect, as it does also in skull-characters. Many of the
turtles at the shrine had large white blotches on the skin of
the head, neck and limbs; but these were evidently due to

disease or injuries.
orin [N. ANNANDALE.]

I1. Some instances of the use of mud-turtles in worship and icono-
graphy in Northern India.

ra) Altars (Vedi) raised for Vedic sacrifices are generally
built on bricks of various shapes, sizes and forms; but when
the ground is prepared for building an altar, they make a rather
deep depression at the centre of the area covered by the altar.
In that depression they put a mud-turtle and give it food to
last till the end of the sacrifice and the destruction of the
altar. If the turtle is alive, the sacrifice is regarded as auspi-
cious ; if it dies, inauspicious. There was such a Vedi (of
course without the tortoise) in existence at the house of the
Nepalese Pandit Siromani Bhattacaryya at Benares five years
ago, when I visited that place. They told me that after the
sacrifice the turtle was found living, The Vedi may yet be in
existence, for Siromani’s son told me that they would keep it
a3 a momento of the sacrifice. It was a Syena Yaga and the
altar wasin the form of a hawk.

(b) At Visnupur in the district of Bankura sets of round
lacquered cards, a hundred and twenty in number, are used
both in play and in gambling. The hundred and twenty cards
are divided into groups of twelve, each group representing one
of the incarnations of Visnu. The first of the group is the
King, and when the incarnation is human it has two hands,
but when it is not human four hands, the lower half of the body
being represented by the lower part of the animal. Thesecond
of the group is the Mantri or minister. He is of the same shape
as the Raja, but smaller in size and has two companions. The
other ten cards of the group contain one to ten of the emblems
of the appropriate incarnation. In the case of the tortoise
incarnation the emblem is a tortoise. So in the set of cards
there are fifty-five figures of tortoises and two more, but they
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are only lower halves. The tortoise represented is certainly a
mud-turtle and not a land-tortoise.

(c) In chapter LXIV of Vrhat Samhitd of Vardha Mihir
(a Sanskrit encyclopaedia of the 6th century a.p.) kings are
enjoined to rear up tortoises and turtles with the following
auspicious signs :—The colour should be either like that of a
crystal or silver variegated with lines of blue. The shape
should be like that of a water jar, with a beautiful bridge at
its back ; or it may be of the rosy colour like that of the morn-
ing sun with spots (most likely black) like mustard.

If such a tortoise is kept in the house it increases the great-
ness of the king. The tortoise which has a body black like
eye-paint or like the bee, variegated with spots, which has no
defective limbs, and whose head is like that of a serpent and the
throat thick, increases the prosperity of the empire.

The tortoise which shines like lapis-lazuli, whose neck is
thick, which has covered holes at three points and which has
a good bridge at its back, is worthy of praise. [The variegated
colours mentioned, though the precise meaning is obscure. cer-
tainly point to Trionychidae being the tortoises intended. The
species which has ¢ covered holes at three points ’’ is probably an
Emyda, the three points being the apertures through which
emerge the two hind limbs (separately) and the head and fore
limbs together.—N. A.]

(d) In the survival of Buddhism in Bengal which I identi-
fied in 1893 with the Dharmapija in Western Bengal, the tor-
toise plays an important part. In some of the Dharma temples
the figure of the deity is exactly like that of a tortoise and he is
often represented in Bengali Mantras, with which he is wor-
shipped, as Kiarmariipi or Kacchapakara. I may suggest the
following explanation for thisiconography of Dharma. Dharma
18 the second member of the Buddhist Triad, but Dharma is
always represented as a stupa or mound. The earliest stupas
were of a semi-circular shape, but in the course of time the
mound became higher and higher, with a top forming any seg-
ment of a circle. In the beginning they had no niches. In the
Kushan period they had one niche to the East; but with the
expansion of the Mahayana School the number increased till it
becg.me four at the four cardinal points of the stupa, giving
resting places to the four Dhyani Buddha§—Aksobhya, Ratha-
sambhava, Amitabha and Amoghasiddhi. The fifth, but the
first in order of merit, being supposed to reside at the very
centre of the stupa in the flagstaff which at the top held the
unlbfel}as ; but in one of the great stupas in India, the first
Dhyani Buddha has his niche located at the South-East. This
'8 at Svayambhidl Stupa in Nepal. A stupa with five niches
would look like a tortoise with four legs and the head. There
13 a small stupa of the kind in the Indian Museum. The wor-
shippers of Dharma I believe associated the five-niched stupa
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with some totemistic form of tortoise-worship, and now as they
have forgotten that they are Buddhists, they worship the
tortoise-shaped deity as Karmarapi Bhagavan.

(HARAPRASAD SHASTRI.]

I[1I. Some general considerations.

Chelonia play an important part in Hindu iconography
mainly in two connections (if they are actually distinct),
viz. the Tortoise Incarnation of Vishnu and the myth of the
Churning of the Ocean. Both are frequently illustrated in
the stone-carvings of temples, in the wood-carvings of proces-
sional cars and in paintings of various kinds, more particularly
in South India. Haraprasad Shastri’s note on the occurrence
of a tortoise-figure on playing cards in Bengal shows that
representations of the kind are also found in the northern
part of India. Since visiting the three shrines to which allu-
sion is made in the first part of this paper, I have examined
a large number of carvings, paintings and clay models both
of the Tortoise Incarnation and of the gods and demons
churning the Ocean by means of the great snake wound round
Mount Mandar, which rests on a tortoise. In many examples
of both subjects the tortoise is highly conventionalized and
cannot be recognized as a representation of any particular type
of chelonian. In every case, however, in which it is recog-
nizable, it clearly represents a Trionychid, with its round, flat
carapace devoid of any external plates, its very long.neck,
comparatively small head and tubular nostrils. In some cases
in which the figure is unusually elaborate I believe that the
actual species that has served as a model is Chitra indica.
This species is distinguished from all other Indian forms hy the
peculiar shape of the head and by the proximity of the eyes to
the tip of the snout. It appears to be represented even in
some sculptures from Madras.

Now, the larger Trionychidae are very scarce in Peninsular
India south of the Mahanaddi and, indeed, are probably absent
altogether from the greater number of the rivers of the Madras
Presidency. Chitra indica is only known from the Ganges, the
Indus' and the Irrawadi river-systems. The genus Emyda on the
other hand, to which the little soft-shelled pond-turtles of the
plains belong, is common both in the valleys of the Ganges and
the Indus and also all over the Peninsular Area properly so
called. Tt is to this genus that the mud-turtles placed in altars
in Northern India probably belong (p. 134). The people of
the Ganges valley distinguish clearly between the different
species of mud-turtles found in rivers and ponds in Bongal

! Mr. Baini Prasad of the Government (‘ollege, Lahore, has recently
obtained a specimen from a small stream on the Indus system neat
Ferozepur. —June 25th. 191 4.
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and Bihar, because most of them are used as food and some
are’ more highly esteemed than others.! The largest and
most powerful species is Chitra indica. It is apparently the
species that is regarded as the ‘‘ vehicle ’’ of the goddess of the
Jumna,? just as the crocodile is the *‘‘vehicle’’ of Mother
Ganges.

Such evidence as is at present available would, therefore,
seem to suggest that the ¢ tortoise’’ of Indian iconography is
not one of the land-tortoises (Testudinidae) but a mud-turtle
belonging to the family Trionychidae, and that the rever-
ence for the animal originated in Northern India. All
representatives of the family probably share or shared in
the respect due to the form assumed in an incarnation, but it
is possible that the actual species at one time reverenced
was Chitra indica, which may very well have been the totem
or the ancestral god of some particular clan or trihe. The
strength of these mud-turtles is very great and Chitra indica,
although it has not the powerful jaws of the species of Trionyz,
is said even to attack boats with blows.? Its carapace alone
may attain a length of at least six feet. It is, therefore, an
animal that would naturally attract both the attention and

the respect of a primitive people. [N. ANNANDALE.]

ADDENDUM.
Note by Mr. H. E. Stapleton on the Chittagong Turtles.

The correct name of the saint (not ‘ place’ I think) known
to you as ‘‘Sultan Bagu Bastan’’ is ‘‘ Sultan Bayazid of
Bastam.” ¢Bastam’ (or ‘Bistam ’) is a town in Persia, and
the saint is said to have visited Chittagong for devotional
exercises The mausoleum, which is some 5 miles out of Chitta-

) See Chaudhuri, Rec. Ind. Mus., vol. V11, p. 212. Various species
of tortoises are allowable as clean food for Hindus. There are Hindus
who are absolutely vegetarian, but the majority of them do not object
tf) fish or meat, As regards tortoise-meat, that of some species is con-
sidered clean and that of some unclean. The meat of that species of
tortoise which is called Dundi is allowable even for Brahmans. It hasa
hard shell above and a hard cartilage below. It has a ridge on its back.
It is the species called Dhoor in Mr. B. L. Chaudhuri’s note, i.e. Kachuga
dltqngoka (Gray). The eggs are considered a delicacy. These are found
mside the tortoise in tho form of a garlar d several yards long. There is
another species called Sundi, a small land-tortoise, which is also eaten
by the higher classes. Keto (that is, ‘“ wooden’’) is another species the
meat of which 1s allowable. But the big tortoises, all called Barkole, are
nevor_usod as food oxcept by the lower classes. These are very big,
sometimes containing maunds of meat. In one of Asoka’s inscriptions he
prohibited the use of Dudi’s meat, that is, the meat of Dudr or Dhoor.—
Haraprasad Shast-i.

? Large individuals of this spocies may often be observed in the water
fr.om the train as it passes over the railway bridge at Allahabad, a short
distance below the junction of the Jumna and the Ganges.

8 Chaudhur, loc. eit.
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gong, has a tank close by which is full of turtles locally known
as Mdddris and fishes called Gajdris [large Ophiocephali —N. A.].
I have not yet found out what these words mean, but Shah
Madar is the name of another Muhammadan saint and, per-
haps, Bayazid Bistami named the tortoises after his rival in
derision. 1t is locally believed that these tortoises were once
sinful men whom the saint metamorphosed into turtles as a
punishment for their wickedness. I have, however, recently
got hold of a Persian History of Chittagong which, I hope,
will give further information on the subject. The saint, 1
believe, did not die in Chittagong, but is buried somewhere
up-country. Probably, the shrine was formerly a Hindu or
aboriginal one which was taken over by the Muhammadans. .

[H. E. S. 1.7-1914.]
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18, A short account of our present knowledge of the
Cestode Fauna of British India and Ceylon.

By T. SourawerL, A.R.C.Sc. (Loxp.), F.L.S., F.Z.S,
Dy. Director of Fisheries, Bengal, Behar and Orissa ;
Honorary Assistant, Indian Museum.

[Presented at the First Indian Science Congress, January 16th, 1914.]

The Cestoda ate a group of worms commonly known as
Tapeworms. There are about 3,000 species known. They are
all parasitic, and the adult forms invariably live in the intes:
tine of the animals infected. They are introduced into carnivo-
rous animals by their prey, and into herbivorous animals by
means of water and plants.

Besides being of considerable scientific importance, they
are a group of animals not entirely devoid of human interest.
The orient pearl of Ceylon is, in reality a sarcophagus laid
round the dead remains of a cestode larva.

It is reported that in Abyssinia, owing to the practice of
eating raw beef, every human individual, whether male or
female, is infected with worms from the fourth or fifth year of
age. The same remark is, to a great extent, true of the Esqui-
maux, the Buratis, and of the late American slaves. Taeniasis,
or Taenia helminthosis, is very common in Germany. In India
human infection is much rarer, owing to the fact that the flesh
of animals is not extensively eaten. Indian animals generally,
are, however, usually heavily infected, particularly sheep,
goat and poultry.

The range in size within the group Cestoda is remarkable.
Echinococcus granulosus (Batsch, 1786), Rudolphi 1805, a worm
inhabiting the intestines of the dog and other similar animals,
rarely measures more than 1 to 2 mm. in length, whilst Taenia
saginata, Goeze, 1782, a human parasite common in Europe,
occasionally attains a length of 10 metres (over 33 feet).

As all adult members of the group live in the intestina)
cavity, they are in every case provided with hooks or suckers,
or both, to enable them to attach themselves to their host.
From this head, a chain of segments or proglottides is produced.
These, as they mature, may drop off singly or in clusters. In
most cases each segment is hermaphrodite and contains a single
set of male and female reproductive organs.

In the genus Dioicocestus, Fuhrmann, 1900, recorded from a
stork (Plegadis guarauna), and a diver (Colymbus dominicus),
the entire strobila is either male or female.

Beddard has recently recorded (P.Z.S., London, December,



140 Journal of the Astatic Society of Bengal. [May, 1914,

1912) a peculiar asexual tapewerm (Urocystidium gemmiporum),
from the rodent, Fiber zibelhicus.

Segmentation of the strobila is absent or indistinct in cer-
tain of the lower forms of Cestoda, and also in the following
genera : —

Triplotaenia, Boas, 1902.

Parvirostrum, Fihrmann, 1907.
Nematotaenia, Lithe, 1899.

The family Fimbriariidae, Frolick, 1802.
Tetracisdicolyla, Fiihrmann, 1907.

Typically, each segment possesses a single genital aperture
gituated laterally. These pores may be unilateral, orregularly,
or irregularly, alternate.

Genital pores appear to be absent in the genus .iporina,
Fihrmann, 1902.

In the genus Mesocestoides, Vaillant, 1863, the genital pores
are located in the ventral surface of the segment.

Within the order Pseudophyllidae, Carus, 1863, external
segmentation may be present or absent, and three genital pores
are present. The uterine pore is always on one of the surfaces,
whilst the vaginal and cirrus pores may be on the same surface
as the uterine, or on the opposite surface or marginal.

In the genus Copesoma, Fithrmann, 1907, the genital pores
are ventral in young strobila, and marginal in gravid segments.

Genital pores are dupiicated in the following genera :—

Cittotaenia, Riehm, 1881,
Moniezia, Blanchard, 1891.
Thysanosoma, Diesing, 1835.
Cotugnia, Diamare, 1893,
Dipylidium, Leuckart, 1863.
Pancerina, Fiihrmann, 1899.
Stilesia, Railliet, 1893.
Diploposthe, Jacobi, 1596,
Amabalia, Diamare, 1893.
Triplotaenia, Boas, 1902,

The latter genus possesses 4 or 5 cirrus pouches in each
lateral half of the segment.

In the genus Diplothallus, Fiihrmann, 1900, and Amabalia,
Diamare, 1893, each segment contains a double set of male,
and a single set of female, genital organs.

In the genus Dioicocestus, Fihrmann, 1900, where the
strobila is entirely male or female, the female reproductive
organs are single in each segment, whilst the male genital organs
are double.

In the family Fimbriariidae, Wolffhiigel, 1898, neither the
strobila nor the reproductive organs are segmentally arranged.

Instances of other variations to be met with could be
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multiplied, but the preceding examples suffice to show the wide
range exhibited.

Of the genera mentioned in the preceding paragraphs, the
following are represented in the collection of the Indian
Museum :—

Mesocestoides, Vaillant, 1863.
Ciltotaenia, Riehm, 1881,
Moniezia, Blanchard, 1891.
Thysanosoma, Diesing, 1835.
Cotugnia, Diamare, 1893.
Dipylidium Leuckart, 1863.
Stilesia, Railliet, 1893.

The topographical relation of the parts of the reproductive
organs to each other, and to the longitudinal vessel and nerves,
together with the nature and arrangement of the armature on
the head of the worm, are the details upon which, during very
recent years, an extensive and satisfactory system of classifica-
tion has been elaborated. principally in Germany and America.

The table on the following page gives the host containing
the adult worm, and the host harbouring the larva, for a
number of species of Cestoda, and will serve to emphasize the
food relationships existing between the hosts in question for
each parasite named.
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Most Cestode parasites have particular hosts and they will
not mature in any other, Amongst Elasmobranchs however the
same species of Cestode may occur in many species of this group
of fishes. The same is true of some parasites from birds and
mammals, both circamstances being partly explained by the
manner of specific feeding.

The hosts concerned in harbouring the cystic stages of by
far the vast majority of Cestodes have yet to be determined,
and in this connection nothing has been done as yet in India.

Up to a short time ago the number of species of Cestoda
in the Indian Museum did not exceed twenty. The attempt is
now being made to extend the collection so asto include at least
all the principal Indian forms. General field collecting is being
carried on extensively. Nearly all animals which die in the
Zoological Gardens, Calcutta, are examined, and the Veterinary
Colleges in the Punjab and in Madras have also promised to
supply specimens.

The following is a general summary of the Cestoda recorded
from India and Ceylon to date.

I. From Invertebrates. Nothing. Although larval stages
have been seen in Mytilus bullata by the writer

II. From Fish.

(a) From Ceylon. By Shipley and Hornell,

Genera 22, Species 56.

By Hornell, v 1, . 2.

By Southwell, ’ 2, ., 190

& -, India. By Southwell, ' 6, ’s 6.
Total vs 31, ,, 83.

Of the above, the following were new, genera 16 and species 74.
In addition to the above, about 20 cystic forms from Teleosts
have also been recorded.

The collection made in Ceylon by the writer, comprises the
major part of the genera and species tabulated above. Until
the material has been worked out anatomically it is impossible
to say precisely how many genera and species are represented
in the collection of the Indian Museum.

The principal forms obtained from fish which are worthy
of special attention are the following :—

4. An Amphilina magna, Southwell, from the coelom of
Diagramma crassispinum, Ceylon Pearl Banks. It measured
over 2560 mm. long, the largest hitherto recorded being 4.
liguloidea, 80 mm.

B.  Ligula simplicissima, from Bengal carp. It lives in
the body cavity and the adult form occurs in fish-eating birds.
It is reported that within recent years, carp brought to the
Caleuttn market were occasionally so heavily infected that
people refused to buy them. The parasites often measure
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2 feet long. In certain parts of Italy and France, this larva is
sold in the public markets for human consumption.

C. Two adult parasites, Ophryocotyle bengalensis, South-
well and Bothriocephalus (Anchistrocephalus) polypteri (Leyd)
from Teleosts. The occurrence of adult forms of Cestoda is rare
in Teleosts l.arval stages are, however, common, the adult
forms usually occurring in Elasmobranchs. Adult forms are
more common in freshwater Teleosts than in marine forms,
probably owing to the fact that such Teleosts are more rarely
devoured by their larger and more powerful brethren, in fresh-
water, than is the case in the sea.

It is fortunate that, up to the present, the larva of
Dibothriocephalus latus (Linnaeus, 1758), Liihe, 1899, has not
been recorded from Indian fish. The adult worm measures up
to 10 metres and inhabits the intestine of man. In Europe,
the larva occurs in the pike, the ling, the perch, and several
members of the salmon family.

III. From Amphibians. Up to the present no Cestodes
(either adult forms or cystic stages) have been obtained from
Amphibians.

IV. From Reptiles. Only three species, comprising three
genera (Solenophorus, Duthiersia, and Ichthyotaenia) have
been recorded up to the present from India. They were ob-
tained respectively from a python and from Varanus spp.
These are in the collection of the Indian Museum. ‘Two other
species have been recorded from Ceylon by Von Linstow, but
are not represented in our collection.

V. From Birds.

(a) From Ceylon, by von Linstow, genera 10, species 13.
Of these genera 2, and species 9, were new. Three species of
the above (included in three genera), are in the collection of
the Indian Museum.

(b) From India. The preparation of a paper on Cestoda
from Indian birds is in progress. Up to the present 16 species
have been named, of which four are new. Ten genera are
represented. There are still 32 species to name in the collec-
tion, which is steadily growing.

VI. Mammals. The collection comprises 18 species only,
distributed in 9 genera, and excluding cystic forms of the genus
Taenia. Of the latter we have 5 species only. From Ceylon,
Citlotaenia bursaria has been recorded from a hare, by von Lin
stow, and most of the usual human tapeworms have also been
obtained. Doubtless other parasites have been collected by the
Veterinary authorities in Ceylon, but of such I have been unable
to obtain any account.

Tho rate of growth of some of the larger parasites is very
great. On November 29th, 1913, a four-horned antelope died
in the Zoological Gardens, Calcutta, and the carcase was sont
to the Indian Museum for examination. The animal was born on
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July 25th,1913. It was thus four months and four days old, or
127 days. It contained a specimen of Moniezia expansa, which
measured roughly four feet long, } inch broad, and % inch thick,
when preserved. When alive the parasite probably measured
over 5 feet. In the Zoological Gardens the antelope had been
fed entirely on grain, bran, crushed oats and green grass.
The intermediate host for this parasite is not known.

The rapid growth of the larger forms of Cestoda has how-
ever been frequently noted. Van Beneden referring to the
development of cysts in the final hosts remarked in 1876
(Animal Parasites and Messmates, London, 1876), that ¢ in
less than six weeks we often find a tapeworm many metres in
length.”’

In conclusion, I beg to say that the Museum will welcome
any additions to its present collection of Cestoda. The study
of Helminthology may be interesting enough, but 1 am well
aware that the collection of material cannot at the best Dbe
sald to be a congenial occupation. But with a full inheri-
tance of the true scientific spirit, the work is possible.

In collecting, the intestine should be slit open longitudi-
nally,if very long, cut into suitable lengths, and then immersed
in water, preferably in a black dish. The water causes the
parasites to leave their attachments. They may then be pre-
served in 509, formalin, but if possible, it is better to preserve
them in corrosive-acetic for half an hour, wash well in water,

and then pass them through 309,, 50°, and 709, alcohol up to
9007



19. Hot Springs in Raj Darbhanga, Khargpore Hills,
District Monghyr.

By C. SCHULTEN.

| Presented at the first Indian Science Congress. January 15th, 1914.]

In India there are numerous hot springs, some of which
have been reported on, though the following list is not com-
plete.

, Dr. T. Oldham, Superintendent of the Geological Survey
of India, describes some hot springs in the Memoirs of the
(Geological Survey of India, Vol XIX, 30!, but writes that this
list is not even approximately complete. He gives the situa.
tion, the source from which information has been obtained,
description, and, in many cases, the temperature of the springs
which vary considerably, the highest being 192°F.

Col. L. A. Waddell, Indian Medical Service (Vol. LIX, Part
II, Journal of the Asiatic Society) gives an essay on ¢ Some
new and little known Hot Springs in South Behar ', in which he
describes 15 hot springs, 9 of which are not included in Dr.
Oldham’s list. Of four springs he gives analytical data.
~ Sir W. W. Hunter gives a description of some hot springs
in Monghyr in Vol. V of the Statistical Account of Bengal.

As early as in 1838 Mr. Montgomery Martin published
some notes on hot springs in Monghyr in the History. Antiqui-
ties, Topography and Statistics of Eastern India, also Mr. L.
S. 8. O’Malley refers to them in the Bengal District Gazetteer,
Monghyr. 1909. )

As His Highness the Maharajah of Darbhanga was desi-
rous of having the hot springs of the Khargpore hills examined,
I was instructed by his manager, Mr. Donald Sunder, F.LS.,
F.R.G.8., to visit the place, take samples and examine the
springs.

I proceeded to Haveli Khargpore at the beginning of
August 1913, and visited Rameswar Koond, a hot spring
situated in the hills 5 miles west of Haveli Khargpore, and
about 4 miles from the village Santali. Hotl water spouts out
on the slope of a hill at a temperature of 112°F, no smell of
sulphpretted gas was perceptible, and by the application of
Ohemlc:a.l tests no traces of the gas could be detected. The hot
water issues from white quartz debris and air bubbles accom-
pany it. Not having the necessary apparatus I could not
make a chemical examination of them, but I collected some of
the bubbles, which did not appear to be inflammable. Most
probably they consist of air drawn out by the force of water.
Hardly any deposit was formed on the stones. Some yards
away from the spring a mason1y cistern was built in 1904 bearing
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the inscription ‘‘ Rameswar Koond 1904°’. Into this the water
can be made to run and pilgrims use it for bathing.

The water of the spring flows into the Mun river, which is
dammed up at Haveli Khargpore and forms a large picturesque
lake. A sample of the water was taken and later on examined
by me in Calcutta, the result obtained being given below.

The second well I visited was Karmanburi or Lachmi
Koond. 1t is situated 8 miles S. W. from Khargpore and 22
miiles from Karmanburi village on the slope of a hill consisting
of white quartz and siliceous hornstone and a laterite soil.
The temperature was 144-5°F, no smell of sulphuretted gas
and no chemical reaction for the gas could be obtained. Air-
bubbles appear frequently. The water flows into the Mun
river and a slight deposit was noticed. Samples were taken
for chemical examination, the results of which are given below.

The third spring, the finest of all, made of several small
ones, was then visited. It is situated 314 feet above sea-level,
16 miles S. W. from Haveli Khargpore and a mile from the
village of Bhimbandh. Its water also runs into the Mun river
and is practically its source. At this place there are several
springs along the slope of the hill, which latter consists of quart-
zite and siliceous hornstone. The highest temperature noted was
148°F and in some places slightly lower. Many air-bubbles
accompanied the hot water and the stones are covered with a
thin layer of a deposit which most probably is siliceous matter.
The air-bubbles had no smell and no sulphuretted gas could be
detected by chemical reactions. These springs have been visited
by soveral travellers who have recorded the temperature.

In the year 1809 Dr. Buchanan Hamilton found the tempera-
ture to be 150°F, Sterwell in September 1847 found 147°, and
('olonel Waddell in January 1890, 146-2¢.

The natives of the place use the water of the spring after
it has cooled down for irrigating their rice-fields, which are
said to grow luxuriant crops. The analysis which is given
below does not show any special manurial value, but the still
warm water may account for it to some extent. Colonel
Cunningham has identified this place with one mentioned by
Hien Tsiang in the seventh century A.D. as the site where
Buddha overcame the Yaksha Vacula, but Colonel Waddell has
shown, however, that there are good grounds for doubting this
identification and that the natural features of the country do
not agree with the description of the Chinese pilgrims There
are no remains of a Buddhist temple. )

As time was pressing I sent out men to sample the Richi-
kund springs which are situated 14 miles N. of Haveli Kharg-
pore, and 4 miles from village Jalimpore. It is 7 miles distances
S.W. from Bariarpore Railway Station. A fair is held at
Richikund every leap year and from 5000 to 6000 pilgrims
bathe in the spring during the fair.
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The results of the chemical analysis of the four hot springs
are so similar that I can discuss them together.

The waters are exceedingly pure, total solids ranging
from 54 to 75 in 100,000 parts of water. The siliceous
matter is the highest aund represents more than half of the
solids, ranging from 2:8 to 5'1. The waters are very poor in
lime and magnesia and consequently the hardness is very low,
ranging from 0-88° to 1'16°. _

Judging from the composition of the waters they would be
excellent for steam raising and other technical purposes. For
drinking purposes they are not as good as they contain less
lime and magnesia than is recommendable for daily use, a
little harder water being preferable. However the water of
the hot springs would be very safe to drink in case of epidemic
diseases prevailing in the country. They also would be very
suitable for the manufacture of aerated waters, provided the
necesary precaution is taken to avoid contamination, as they
themselves are free from bacteria. The waters have no medici-
nal properties.

The hot springs are perennial. According to local informa-
tion there is never a diminution in the outflow of water and
occasionally, asin Bhimbandh, new channels open out increas-
ing the outflow. The quantity of water in the dry season is
the same as in the rainy season.

The temperature of the Bhimband spring has been noticed,
as above mentioned, during the last 100 years several times,
and has been all this period and at different times of the year
about 148°F.

Considering all these circumstances, the source of the
water must be looked for underground, otherwise a difference
in quantity would have been observed in the dry and rainy
geasons and also a difference in the temperature.

Buchanan Hamilton expressed an opinion that probably
““the heat is first communicated to some gaseous fluid, and
this rising until it meets the water of a spring, heats it and
issues in part along with it ’’. I do not agree with this opinion.
Most probably the water is a juvenile water which comes out
of the depths of the earth. When the gases come to the colder
strata the water is condensed and is driven to the surface by
pressure from below. The air-bubbles may have the same origin
or may have been carried from holes in the rocks, which after-
wards are filled with water. The pureness of the springs leads
to the conclusion that they are formed within the quartzite
area as their principal constituent is silicic acid.

I examined the water from an artificial well opposite Mr.
Sunder’s bungalow and the figures obtained by analysis are
quite different to those of the hot springs. The well contained

=l14'00 total solids in 100,000 parts and the hardness was
583°,
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The hot springs of the Bhavnagar hills are situated in a
beautiful country, good roads are leading to the Bhimband
springs and to the lake formed by the damming of the Mun
river. The lake is surrounded by steep hills densely covered
with forest.

RaMESWARA KoOND.
Temperature—112°F.
Parts per 100,000.

Total Solids e .o .. 4680
Silica . .. . 3:160
Iron . .. .. 0-015
Alumina .. .. .. Traces.
Lime .. - .. 0475
Magnesia .. .. . 0326
Soda .. . .. 0262
Potash . . .. 0 009
Chlorine .. .. .. 0177
Sulphates . . . 0048
Phosphoric acid . .. None.
Nitrate .. .. .. None.
Nitrite .. e .. None.
Alkalinity as Calcium Carbonate . 0750
Free Ammonia. . .. e None.
Albuminoid Ammonia .. o None.
Organic matter. . . . 0632
Oxygen absorbed o . 0032
Total Hardness. . . .. 1'16°
Temperature .. . .. 112°F

KarvaNBURI OR LacHNI KoonD.
Temperature—144:5°F.
Parts per 100,000.

Total Solids .. . .. 7:520
Silica .. .o .. 5-120
Jron - - .. 0:010
Alumina .. .o . Traces.
Lime .. - e 0411
Magnesia .. .o .. 0-209
Chlorine .. .- . 0142
Sulphates e v . 0:041
Phosphoric acid . . None.
Nitrate .. .. .. None.

Nitrite - .. e None.
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Soda .

Potash . ..
Alkalinity as Calcium Carbonate
Free Ammonia..

Albuminoid Ammonia

Organic matter. .

Oxygen absorbed

Total Hardness. .
Temperature

BRIMBANDH.
Temperature—148°F.
Parts per 100,000.

Total Solids

Silica

Iron

Alumina

Lime

Magnesia

Soda

Potash

Chlorine

Sulphates

Phosphoric acid

Nitrate ..

Nitrite .. .
Alkalinity as Calcium Carbonate
Free Ammonisa ..

Albuminoid Ammonia

Organic matter. .

Oxygen absorbed

Total Hardness. .
Temperature

RI1CHIKOOND.
Parte per 100,000.

Total Solids
Silica

Iron
Alumina.
Lime
Magnesia
Soda

151

0:274
0021
0-8756
None.
None.
0632
0032
0-8%°
144-5 °F

6:800
4:920
0015
Traces.
0-281
0324
0249
0-038
0-106
0017
None.
None.
None.
0-687
None.
None.
0:632
0032
0-92°
148°JF

5400
2 RS0
0015
Traces
0-389
0-310
0174
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Potash

Chlorine

Sulphates

Phosphoric acid
Nitrate

Nitrite

Alkalinity as Calcium Carbona.te
Free Ammonia. .
Albuminoid Ammonia
Organic matter. .
Oxygen absorbed

Total Hardness. .
Temperature

[May, 1914.}

0:033
0106
0017
None.
None.
None.
0-876
None.
None.
0632
0032
1-03°
Warm.

WeLL OprositE BuNngaLow, HAVEL1 KHARGPORE,

In 100,000 parts.

Total Solids
Silica

Lime
Magnesia
Sulphates
Chlorine

Total Hardness. .

4400
4:00
9-72
210
0-25
399

15-83°



20, NUMISMATIC SUPPLEMENT No. XXII.

Note.—The numeration of the article below is continued
from p. 485 of the ‘' Journal and Proceedings '’ for
1913.

125. THE PosT-MUGHAL COINS OF AHMADABAD, OR A STUDY
IN MINT-MARKS.

(With Plates IX—XI).

Dr. Taylor in his admirable account of the coins of Ahmad-
abad to be found in J.B.B.R.A.S. No. 56, Vol. XX, has confined
his detailed treatment almost wholly to the coins minted, when
the Mughals were a power in the land. In this note I propose
to discuss the coins struck after the first date on which the ad-
ministration of Ahmadabad city and its parganas ceased to be
in the hands of the Mughal Emperor’s nominee and before the
date of the introduction of the British Imperial coinage. The
period between these two dates I have called the Post-Mughal
period. 1t was an epoch of transition during which Ahmada-
bad and its environs were the theatre of constant struggles,
negotiations and agreements between the Peshwa, the Gayak-
vad (Anglice Gaikwar) and the British. The Mughal Emperor
at Dehli was still regarded as the suzerain of Gujarat, but only a
suzerain in the vaguest meaning of the word. He was respected,
even deeply respected, but only as a tradition. The newly
emancipated states felt towards the Emperor much as a boy
who has just left school feels towards his old head master—an
attitude of respect mingled with complete independence. And
as an “ old boy’’ is wont to wear his old school colours, so did
the Marathas retain the name of the Emperor on their coins
?)n(llleven titles which had been bestowed upon them from
Dehli.
~ The retention of the Emperor’s name upon coins issued by
independent states has caused a serious difficulty in classifica-
tion. Various methods have been adopted and the Numisma-
tic Society of India has adopted a provisional system of includ-
mg under the name of Mughal all coins bearing the name of a
Mughal Emperor up to the close of the reign of Shah ‘Alam.

This paper does not follow this system and will, I hope,
make it clear that the end of the reign of Ahmad Shah sees the
last of the issues of coins by the Mughal Kmperors in Ahmada-
bad and that the accession of ‘Alamgir I1 in A H. 1167 inaugu-
rates a series of non-Mughal coins, broken only by the issues of
A.-H. 1170 and possibly also of a.H. 1171, when Ahmadabad
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was for a last brief space in the hands of an Imperial Governor.
The proof of this statement must be left to the history of the
period and to the coins themselves.

History—(1) (General).

Authorities : Watson, Bombay Gazetteer, Vol. I, Part
I (Mir’at-i-Ahmadi).

From 1707 till 1817 A.p., the City of Ahmadabad was ina
continual turmoil, except for short periods of comparative peace
during the Gaikwar’s and the earlier part of the Peshwa’s
administration. But up to 1738 A.p. the city, though
repcatedly plundered by the Marathas, remained still with parts
of the adjacent districts in the hands of a Mughal Governor.

In 1738 a.p. the Marathas were powerful enough to bring
about a division of the city between the Mughal Governor and
the agent of the Gaikwar, who represented their Peshwas in
Gujarit. The arrangements lasted with interruptions until
A.D. 1753, a.H. 1166. Then it was that the Peshwa and the
Gaikwar uniting their forces captured the city, a large part of
the Mughal province of Gujarat having been in the preceding
year shared between them. The Baroda volume of the Bombay
Gazetteer of 1883 A.p. says, ‘“ From this time the Mughal
Empire in Gujarat practically came to an end and the country
was divided between the Peshwa and Gaekwar according to the
terms first settled in 1761-52 and elaborated in 1753.”’

The city was recovered in 1755 A.p., 1169 A.H., by Momin
Khan, Nawab of Cambay, who took possession of it in the name
of ‘Alamgir II early in 1170 a.H.  For this exploit the
Emperor bestowed a dress of honour and the title of Bahadur
upon him. Watson (B.G., Vol. I, Part I, page 341) records an
intercsting incident in this connection from the Mir’at-i-
Ahmadi, which shows what respect was paid to the Imperial
suzerainty. When the envoys hearing the Imperial farman
granting the dress of honour and the title were reported to be
nearing Ahmadabad, the city was being closely besieged by the
Marathas who had lost no time in trying to recover their
conquest of 1753 o.0. Momin Khan asked and actually obtained
permission from the besiegers to proceed from the city to meet
the envoys in accordance with the etiquette of the Mughal
court.

The siege terminated in a.p. 1767, a.H. 1171, with the sur-
render of the city by Momin Khan to the combined armies of
the Peshwa and Gaikwar. The last efforts on behalf of the
Empire had resulted only in an occupation of less than two
years, and henceforward Gujarat was governed without refer-
ence to Dehli.

After their second conquest of Alhmadabad, the Peshwa
and Gaikwar divided the revenues of the city. The adminis-
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tration remained as formerly in the hands of the Peshwa, while
the Gaikwar to safeguard his interests held one gate and kept a
representative in the city. The surrounding districts were held
as before, partly by the Peshwa and partly by the Gaikwar.

For the next 20 or 25 years the Gaikwar was constantly at
loggerheads with the Peshwa and the quarrel culminated in
Fatehsinha Gaikwar calling in the aid of the British. General
Goddard captured the city in February 1780 a.p., 1194 A.H.
It was then handed over to Fatehsinha.

Fatehsinha remained in possession for nearly three years and
at the end of this period the treaty of Salbai1783 A.p., 1197 o.1.,
restored the status quo. The Peshwa administered the city until
1800 a.D., 1214 A.H., in which year the Gaikwar’s general Babaji
attacked and defeated Abu Shelukar, the governor of the Peshwa.
The Peshwa had long been anxious to get rid of Abu Shelukar,
who had been troublesome, and made no attempt to restore him,
but leased Ahmadabad for four years to the Gaikwar This
transaction took place late in 1800 A.D. in the eatlier half of
1215 A.H2. The lease was renewed in 1804 A.D. for ten more
years, but on the expiration of the latter period the Peshwa
fearing, no doubt, the rivalry of the Gaikwar refused to renew,
and leased the city to a private individual.

The result was disastrous to the prosperity of the city and
in 1817 A.p., 1232 a.1., the Peshwa yielding to strong pressure
from the British Government let the farm of Ahmadabad in
perpetuity to the Gaikwar. The Treaty of Poona, which con-
tained among other provisions the above agreement, was signed
in May 1817 a.p. in the first half of 1232 a.H.

Later in the year the Gaikwar agreed to hand over
Ahmadabad with his rights in it to the British Government, and
in December 1817 A.p., in the first month of 1233 A 1., the city
was formally transferred Mr. Dunlop was appointed as the
first Collector.

History—(2) (Numismatic).

Watson, Bombay Gazetteer, Vol. T, Part 1.

Campbell, Bombay Gazetteer, Vol. IV, Ahmedabad.

Bombay Government records, Ahmedabad, 1818-1835.

Major Watson in his History of Gujarat makes various
references to coinage, for which his chief authority is the
Mir’at-i. Ahmadi. Speaking of the first occupation of the city
by the Marathas in 1763 aA.n., 1168 A.H., he says, ‘In the
A‘hmeda.ba,d mint coin was no longer struck in the name of the
Emperor.” The appendix to this note contains a list of known
Ahmadabad coins of 1165 .. and after. From it we see that
the last coin minted by Ahmad Shah is dated in the earlier
part of the year 1165 a.H. There is then a gap of some years
and Major Watson’s statement is so far borne out, though it is
Incorrect in so far as it implies that the name of the Emperor
Wwas not used on any subsequent coins. It is quite possible,
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however, and even probable, that the statement refers merely
to the stoppage of the mint for all coins.

During Momin Khan’s occupation of Ahmadabad, 1756-
1757 A.p., 1170-1171 A.H., Major Watson records, ‘‘ The copper
vessels of such of the townspeople as had fled were now
melted and coined into money and given to the soldiery.”’
Nothing is said about silver coinage, but it is d priori unlikely
that the mint should be opened for coinage of copper only.
And in fact Dr. Taylor has in his cabinet (see appendix Nos. 5
and 6) two coins of this period, i.e. 1170 and 1171 a.H.

To confirm the statement that copper was coined about
the time of Momin Khéan’s occupation, I have in my cabinet
(v. app. 2a) an Ahmadabad paisa of ‘ Alamgir II dated either
2,3 0or 4 A.R. The right-hand extremity of the < Julus’’ year
is not on the coin, and on consideration of the evidence I feel
inclined to put the figure at 3 or 4. It occupies an earlier
place in the list of the appendix than I now consider it should
hold, because it was my first impression that the accession of
* Alamgir would involve fresh coinage both of silver and copper
and there was a temptation to believe that the copper coin was
of the same date as the earliest silver coin of ‘- Alamgir.

A third and most interesting remark made by Major
Watson is as follows: ‘“ On receiving the government of the city
(from Momin Khan) the Maratha general ordered new coin
bearing the mark of an elephant goad to be struck in the
Ahmedabad mint.”’ This was the second occupation of
Ahmadabad in 1171 a.=H. by the Marathas and the first coin
(app. No. 7) known to be issued after 1171 A.H. bears the
ankush or elephant goad, just as Major Watson states, But
this is not the first time the ankush appears on an Ahmadﬁblid
coin. The rupees issued during the first Maratha occupation
also bear the ankush, and the quotation from Watson contains
a want of correspondence of dates easily accounted for, when
we remember that Major Watson is the earliest English
authority for the fact of the two occupations of Ahmadabad
by the Marathas. By previous historians the Marathas were
considered to have occupied the city continuously after its
first surrender to them until the time when the British Govern-
ment took it over. Probably the Momin Khan who recaptured
the city in A.H. 1169 was erroneously identified with the earlier
Momin Khan, Governor of Ahmadabad, who died circ. A.H.
1166.

The Bombay Gazetteer, Vol. IV, Ahmadabad, supplies cer-
tain information of value for our purpose. We hear (page 72)
that **in 1817 on taking over charge from the Gaekwar autho-
rities of the city of Ahmedabad, Mr. Dunlop found the mint
closed and the supply of circulating medium so low as seriously
to impede traffic. He soon administered relief by issuing &
large quantity of new sicca rupees.’’
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It is probable that the mint had not been closed for long,
as we have both Peshwa’s and Gaikwar’s coinage for the year
1232 a.H., but the fact that the supply of currency was short,
need not be doubted.

Mr. Dunlop was then responsible for the issue of the silver
coins dated 1233 a.H. (1818 A.D.) and onwards. The abandon-
ment by him of the ankush and the adoption of the conven-
tional rose in its stead need not be dwelt upon in this place,
as mintmarks are being dealt with under a separate and
subsequent section.

Government of Bombay records show how the standard of
sikkais were fixed. Mr. Dunlop mentions the standard fixed
by Shelukar (Abu Shelukar, the Peshwa’s governor) expelled
by the Gaikwar in Samvat 1849 (1793 a.p., 1207-08 A.H.)
“according to which we now coin.”” The Bombay Assay
Master in 1819 specially complimented the Collector of Ahmada-
bad (Mr. Dunlop) on the close adherence to a uniform standard
hoth of weight and purity. The mean standard which the
Assay Master accepts is of weight 181 grains and of touch
(percentage of pure silver) 85°25. It is interesting to notice
the amount of variation considered as reasonable. Mr.
Dunlop’s heaviest average coin for one month weighed 132
grains, touch 85:25, and his lightest 180°25, touch 85'5—a varia-
tion either way of about 1 grain as regards weight and negligi-
ble as regards touch. ‘

Mr. Dunlop also states that ‘‘ the siccas of those days’’
(In 1788 A.p.) ‘“ were worth intrinsically 9% more’’ than those
following Shelukar’s standard.

In addition to the silver coinage, Mr. Dunlop obtained
permission in 1818 to coin 100 maunds of copper. The shroffs
had been making a corner in copper coin and earning large
profits. A new issue was greatly in demand.

Mr. Dunlop ascertained that the normal rate of exchange
for copper coin was 60 pice to the rupee. He fixed the ex-
change for the sake of convenience (for divisions into annas
apparently) at 64 pice to the rupee. The coins he issued are
obviously those dated from 12—1234 to 14—1236, which have
puzzled so many authorities.

~ The weight of the new coin was determined apparently by
weighing 60 or a rupee’s worth of old pice, which were found
to amount to a seer of 40 rupees weight. The new pice were
therefore coined at 64 to the seer. -

~ This gives the weight of the old pice at 120% gr. and the
weight of the new pice at 113} gr. But in point of fact, what
I take Mr. Dunlop to mean by the old pice, i.e. the recently
1ssued Maratha pice (type B, p. 169) weigh from 127—118 grs. :
121 £1s. 18, however, not an uncommon weight and great exacti-
f}lde In copper coins is not to be expected. The weightsof the

new pice,’’ i.e. those of type C (p. 160) range from 121—
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116 grs. It is clear that they were meant to weigh less than the
old pice and the fact that none are known to weigh the pres-
cribed 113 grs. need not be made much of. It is possible that
a fall in the price of copper may have made rigorous exacti-
tude of weighment unnecessary.

, Dr. Taylor suggests in his article upon Ahmadabad coins in
the B.B.R.A.S. Journal the descent of these ¢‘ new pice’’ from
the Akbari Do Tanki. Their connection with the ‘¢ old pice *’
is one step towards the working out of this idea.

There is no other historical evidence ready to hand. It
appears that the year 1835 A.p. which signalized the appear-
ance of the imperial coins of William 1V marked also the dis-
appearance of the Ahmadabad sikkai mint. At any rate
records show that in 1835, there was some difficulty in finding
the ex-Daroga of the mint a suitable post and the presumption
i3 that the mint had been closed about that year.

The latest date on a rupee in my cabinet is 1249 A.H. or
1833-34 A.p.

The Coins. (1) Description of types.

I shall now give a description of the types of coin of the
period, which fortunately are not numerous.

Gold.—As far as 1 know, no gold coins were minted.

Stlver.—The silver coins known are rupees and half rupees.
The weight of the rupee is 180 grs. more or less and that of
the half rupee averages 90 grs. I have in the preceding sec-
tion referred to the method of determination of the standard
weight for practical purposes. It does not differ from the
ordinary Mughal standard. The length of the diameter of the
coins is unimportant ; they exhibit the same variations as
similar Mughal coins. There is similarly no difference of type
of inscription. Dr. Taylor has described the stock inscription
of coins subsequent to Muhammad Shah’s reign and for the
«ake of convenience this is repeated below :—

Obverse. Reverse,
King’s name date.
—— ryile
sl alasl N
[4 number.
Yoo o rala e
vy
LT Seal

There is however a variation in the coins minted in _and
after a.H. 1242, On them we find the date below the ya of
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Ghazi instead of above and in the last years of the mint in the
middle instead of on the right-hand side of the obverse.

The half rupees were struck from the same die as the
rupee and bear almost always very fragmentary inscriptions.

The metal of which these coins are composed are of vary-
ing touch. Without having made any analyses, I may record
my impression from observation that the older coins contain a
larger proportion of pure silver than the latter, particularly
those minted during the British regime. But analyses were
made in the past by the Assay Office at Bombay and the Assay
reports seem to prove that the British minted rupees of
Ahmadabad were of higher touch than the Maratha rupees.

The rupees vary much as regards mint marks and this is
important enough to be treated later separately and in detail.

Copper.— Copper coins are not numerous, but there are at
least three types minted at three different periods.

Type 4.—Period.1170—1171 a.H. App. 2a.

wt. 111 grs.
Obverse. Reverse.
A e - ¢
- i
¥ ool
number.
oy
3T deal

Mubarak on the reverse is a ten-
tative reading, the stroke form-
ing base of the kaf being alone
visible.

Type B.—Period 1231—1232 a.H. App. 47a. and 49a.b.
wts. 127—118 grs.

Obverse. Reverse.
¥ sl&}_\ﬂ [1
date & yaw
ols ymyls number,
sl ai
S ot

QlJT O.&'
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Type C.-—Period 1234—1236 a.H. App. b3a-c.
wts. 121—116 grs.

Obverse. Reverse.
BLE 51 osla
date number.
u*)l" 35w
oLT seal

v JBBRAS, Vol. XX,
No. LVI, p. 439 and
plate.

I know of only one specimen of type A and that is in my
cabinet. Specimens of type B are rare, but type C is not
infrequently met with. It may be said that type A may be
ascribed to Aurangzib. Buat a comparison of the type with
similar types of Aurangzib and ‘Alamgir II will, I believe, un-
hesitatingly pronounce in favour of the second ‘Alamgic. The
sizes of the coins are unimportant. They are very irregular
and vary from an imperfect circle to an uneven square. The
poins are rather smaller though thicker than the current im-

cerial paisa (pice). The mint marks to be found on the copper
pieces will be discussed later.

The coins (2) (mint marks and comments).

I now come to what perhaps is the most important part
of this paper. In the majority of expositions of coins, so
much information has been obtainable from other features,
such as literal and pictorial inscriptions, that no attempt has
been made to deal at all systematically with the variations of
oonventional marks. I do not claim that my selection of
subjects was due to any originality or thoroughness of treat-
went, and in fact it was only the numismatic dullness of the
period which was in such striking contrast to the bustle and
action of its history, which directed my attention to the
remarkable variation of mint marks, as a mine which might
profitably be dug in. I was, in fact, forced to make my differ-
entiations by mint marks or not at all The immediate cause
of my attention being turned to the matter was the sentence
that I have quoted from the Bombay Gazetteer that Mr. Dun-
lop, the first Collector of Ahmadabad, finding the commerce
of the city much impeded by the want of coin, obtained per-
mission to reopen the mint at Ahmadabad. Coins of the period
subsequent to the British occupation were known to exist both
in Dr. Taylor's cabinet and in other collections, although
no definite asoription of them had been made to Mr. Dunlop’s
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Mint. It struck the eye on looking through Dr. Taylor’s
cabinet that some coins of the later Mughals bore the ankush
and others not, and it was a natural step forward to enquire
whether the presence and absence of the ankush corresponded
with any definite period of occupation by different powers. A
short examination showed that the British coins did not bear
the ankush, and thisfact together with the knowledge that one
or two coins existed bearing thelettersair (presumably for Gaik-
war) lay a wide field open to further inquiry. But the scar-
city of material presented difficulties and Dr. Taylor’s cabinet
of Mughal coins, estremely helpful as it was, could not be
expected to contain coins which were obviously not Mughal.
I therefore made a special search among the so-called sikkais
of AhmadabAad, which are to be found in large numbers in the
silver dealers’ shops. These sikkais I found to be struck with
extraordinary uniformity, so as to exclude the date both of the
Hijri years and of the Mughal Emperor’s ¢¢ julas.”” The result
was that only about one coin in a hundred yielded the requi-
site data, and it will be understood that a perfectly complete
series was hard to obtain.

A list of the known coins of the Ahmadabad Mint of and
after 1165 A H. is to be found in the Appendix, which to a
large extent explains itself. Its indebtedness for the years
between 1165 and 1200 a.uH. to Dr. Taylor’s cabinet will be
seen. The subsequent coins are mainly from my own cabinet.

The principal mint marks in this series appears to be in
the loop of the sin of julis on the reverse, and unless it is
stated to the contrary, all mint marks will be understood to
occupy this position. The last Mughal marks are those of
Ahmad Shah (v. app. No. 1) and of ‘Alamgir IT (v. app. Nos. 5
and 6). The former resembles a sprig of a tree and is chiefly
noticeable, because it appears to be reproduced on the copper
coins Nos. 47 @ and 49 a and b of the Appendix. This mark
may, however, represent a glorified trisul, and in any case it
stands upright and not slantwise like the ‘‘sprig.”’ A com-
RIMiS(?: may be made with Wright I.M.C. Vol. III, Mint mark

0. 4.

The mark on coins Nos. 6 and 6 in the Appendix is not
f?specia,lly distinctive. It bears a close resemblance to that on
British-minted coins, Appendix No. 61, though the two marks
differ in detail.

The next distinctive mark is the ankush of which our
earliest specimen is Appendix No. 2. It definitely replaces the
sprig in the sin of julds. Mention has been made of the
evidence, which leads us to believe that the ankush is purely
A Maratha sign. It seems conclusive enough. Upon the
origin of the sign light is thrown by the Hon’ble Mr. Justice
Ranade in his article on currencies and mints under Maratha
rale in J.B.B.R.A.S., Vol. XX, No. LV. He remarks on page
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199, “the Ankushi rupee, so called on account of the ankush
or elephant goad which it bore on the inscription, was issued
by the Rastes from their mint at Vai.’’ I do not know of any
but the Ahmadabad rupees bearing the ankush. The quota-
tion, if it refers to them, is doubly interesting. In any case,
it provides another authority for the connection of the ankush
mark on coins with the Marathas, Mr. Ranade gives other
relevant information on page 198 id. ¢ In the Peshwa’s own
mints Malharshahi rupees appear to have been the standard.
They were called Malharshahi after Malharrao Bhiocaji Raste
as stated above. This Raste family was at first a great banking
firm, and Malharrao was the brother of Gopi Kalbhai, wife
of Balaji Bajirao (Peshwa). When the Karnatic was conquered
from the Nawab of Savanur, the Rastes were appointed Sube-
dars and Malharrao opened a mint at Bagalkot about 1753 A.0.”’
1753 A.p., 1169 A.H., is the date of the first Maratha occupation
of Ahmadabad. [t is quite probable that the Peshwa’s
general adopted the sign of the chief Maratha mint master for
the new coinage, both because he was chief mint master and
because he was their ruler’s brother-in-law. It is even just
possible that the Ahmadabad coins were minted by Malharrao
at Vai or Bagalkot, but I do not consider this very likely.
That the Rastes had a stake in Gujarat is shown by Grant
Duft, History of Marathas, Vol. III, page 386. One of the con-
ditions of the Treaty of Poona of 1817 was that the Jagir of
‘“*Madhu Rao Rastia’’ forfeited years beforeshould be restored.

Whether it was the Rastes or others who were responsible
for the introduction of the ankush mark into Gujarat, the sign
was continued right up to the date of the British occupation.
In 1200 a.H. variations of the ankush are introduced. I can
only account for these by supposing that they are private
marks of mint masters. If so, changes of head of staff must
have been frequent. In 1216 A.H. the Peshwa leased Ahmad-
abad to the Gaikwar, and the latter was for the first time in
independent occupation recognized by the Peshwa. About
this time we see a corresponding change in the mint mark.
We have the regular Maratha ankush with the addition of @ in
Nagri, which obviously stands for ataai®. This mark is with
differentiations maintained in conjunction with the ankush
almost continuously until the termination of the Gaikwar’s
lease in 1229 A.H. We should expect the symbol ar to have
been added first in the year 1215 a.H., when the lease was
made. But Nos. 32 and 33 App. show that the change oc-
curred in the year 39 a.r. No. 32 has the plain ankush and
No. 33 the ankush with ar . The corresponding Hijri period is
1211—1212. The discrepancy need not, however, detain us.
For the ten or twelve years previous to 1215 the juliis year
was allowed to fall one or two years hehind the proper figure.
For instance No. 26 should read 34 or 35—1207 instead of 33,
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and No. 34 should read 42 or 43—1215 for 40—1215. The
Hijri dates wanting on Nos. 32 and 33 are more probably
1214 and 1215 than anything else.

I have said above that the mark air was maintained almost
continuously until 1229 A.H. The exceptions are Nos. 38 and
39 App. which bear the word Tr& in the place of at. The dates
are 121 and 122, which seem to indicate 1219 and 1220. If
this is so, the connection of this change of mark with the
termination and the renewal of the original four vears’ lease in
1219 A H. is probable. I have not been abie, however, to hit
upon a plausible signification of Ti®.- Can it be a disinclina-
tion to continue the use of at from the fear of the Peshwa
thinking it presumption after the termination of the old lease ?
This coupled with a desire to give a hint to the inhabitants of
Ahmadabad, that the Peshwa had not actually resumed posses-
sion, as the replacement of the simple ankush might be held to
show, may account for this curious variation. Isit to boot a
pious invocation of Rama to the end that Ahmadabad may
remain under the Gaikwar’s sway ?

Whatever the inscription means, the year 1220 Hijri marks
a return to the old symbol, which is continued in the year 50
of the reign of Shah ¢Alam II. A remarkable figure this, as
the Emperor died in the 49th year of his reign, but it shows
how careless was the Maratha at this period of the change of
the name of his shadowy suzerain. On the coin that bears the
figure (No. 41) the ankush hasasmall mark of differentiation
due no doubt to the appointment of a new mint Daroga. But
later a return was made to academical exactitude. The
next coin (No. 42) the first of Akbar’s reign has the julus year
to correspond with the Hijri date, and further the correcter
syibol v (i.e. a1 + the abbreviation sign 1) is used instead of
for the first syllable of the word arassre.

In No. 44 we note an additional sign, which seems to read
w. Its meaning is obscure. It is only possible to suggest
1t Tay stand for Khan, which in Gujarati frequently is so
spelt.

The resumption of the lesse of Ahmadabad {rom the
Gaikwar is marked by the issue of No. 46 without the sign .
In its place is a sign like the spectacles on a cobra’s hood.
Justice Ranade in the article referred to a few pages back
makes no mention of this mark, but it appears on a silver coin
in my cabinet bearing the date 1244 in Maratha figures. The
coin bears a very close resemblance to the Maratha Chhatra-
pati (v.Dr. Abbott’s article in J.B.B R.A.S., Vol. XX, No. LV)
and its main ‘'lieu de provenance’’ is Poona, although my
specimen was discovered in Ahmadabad. These facts, it is
true, do not throw much light upon the mark in question, but
are 8o far useful as to suggest that it denotes an issue of the
Péshwa rather than of the Gaikwar.
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The ankush persists on this coin. It appears also on sub-
sequent silver coins with the differentiation of two streamers
attached until 1232—10. The ‘‘ cobra’s spectacles’’ are now
absent.

Omitting for a moment mention of the copper coin of this
epoch, we find No. 50 marking the restoration of Ahmadabad
to the Gaikwar by the return to the simple ankush and the
replacement of the symbol 1.  There is nothing in the date to
contradict this view. In the first month of the next year
1233 ao.H. Ahmadabad was formally transferred to the British
Government and the coins henceforth issued bear nothing but
a simple conventional rose inthe sinof the julis. This bearsa
very close resemblance to the mark on Nos. 5 and 6 and in fact
is identical with it save that it is somewhat more coarsely
delineated. The mark was evidently conceived by the British
mint master as the most suitable one for the purpose. It sug-
vests that the British are inheritors of the Mughal Empire and
indicates the flower that is England’s bhadge.

The mark on the copper coins, which, it is to be noticed,
comprise both the paisa (pice) and the pai (pie) is not a
conspicuous one and appears to be a mere ornament.

Henceforth the series proceeds more or less regularly to
the year 1249 a.m. The julas date is almost invariably
incorrect. In 1242 A.H. a slight change of type appears. This
has been already noticed.

From the fact that rupees and half rupees of certain dates
are found missing, it is probable that no coins were minted of
these dates. This does not mean that the mint stopped issuing
coins, but that no trouble was taken to change the dies. The
dates found are 1233, 1236, 1239, 1241, 1242, 1243, 1244, 1248
and 1249. Half rupees are listed in the Appendix of all these
dates except 1239. It is possible that Nos. 55 and 58 are not of
1236 and 1241, but probably these years were on the die, as after
the first two or three years of British occupation, not more
than one regular year was ever ascribed to a Hijri date, so far
as can be determined. And the existence of both rupees and
half rupees of certain dates and the absence of both denomina-
tions of others certainly supports the view that the change of
dates was made not regularly, but from time to time.

I have thought it wise not to break the thread of the
argument by the notice of a striking coin which interrupts the
series issued in the name of Shah ‘Alam II. This is a coin
minted by Bidar Bakht in 1203 Ahad, and bearing a mint name
which looks remarkably like Ahmadabad. The best specimen of
which a plate has been made appears to be No. 2498 I.M.C.
(Wright). There is a remote possibility that the mint name is
not Ahmadabad but something else, e.g. Muhammadabad, for
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why Bidar Bakht should have shown Ahmadabad as a mint
town and the only one besides the obvious Shahjahanabad is
far from clear. But whether the coin bears the name of Ah-
madabad or not, I feel perfectly sure from the style of it that
it was not minted very far from Shahjahanabad. The type re-
sembles too closely that of its immediate predecessor No. 2498
of Bidar Bakht and its immediate successor No. 25600 of Akbar
II, for it to be possible that it is anything but a true Mughal
coin. It cannot therefore have been actually coined in Ah-
madabad, for as we have seen the Peshwa then in possession of
the city was minting a series of coins of a particular stamp.
The recognition of Shah Jahan III (v. app. No. 8 and 9) is not
on the same footing. In his case, the death of ‘Alamgir the
second was accompanied by the actual proclamation of Shah
Jahan as Emperor. Shah ‘Alam II, now reckoned as ‘Alam-
gir’s successor by historians, was then in Bihar and remained
there some little time before physically asserting his claim to
the Imperial throne. It was therefore doubtful for a while
which claimant would prevail, and it causes no surprise to find
that the Emperor actually proclaimed at Dehli was the one
recognized by the Marathas. The latter appear to have ceased
coining for some years subsequent to 1175 a.H.! and the
next coin known is dated A.r. 10 of Shah ‘Alam, by which
date he had had ample time to become universally acknow-
ledged as Emperor.

For the coin of Bidar Bakht I have referred to, we have,
I think, an exact parallel in Nadir Shah’s issue of 1162 A.H.
It is well known that Nadir Shah had no connection with
Gujarat. He conquered Dehli and imprisoned the Emperor.
Watson (B.G., page 322) says, ‘ except that coin was struck in
Nadir’s name the collapse of Mughal power caused little change
in Gujarat.”” It is probably just as true to say that the col-
lapse of Mughal power caused no change in Gujarat. Ahmada-
bad was in joint possession of the powerful Momin Khan and
the Maratha Rangoji. * Neither of them was likely to recognize
a foreign invader to the extent of striking coin in his name.
Nadir Shah is said to have converted a portion of the plunder
of Dehli into coin at Shahjahanabad, and from the similarity of
style of the Ahmadabad to the other pieces of the invader,

I Two coina have just (June 1913) come to hand, one Shah ‘Alam
11, aA.r. ahad, and tho other A.R. 4, both with the plain ankush mark.
The Maratias did not therefore cease coining as I have supposed, but
either issued coins under the names of the two rival Emperors at once or
antedated the Shah 'Alam issue, when the claim of that Emperor was
established, Vide last remark in Appendix.

? 1 venture here to differ from Dr. Taylor (Coins of Ahmadabad
JT.B.B.R.A.S. 1901) who is of opinion that Nadir’s coin was struck at
Ahmadabad. T do so with less diffidence as Dr. Taylor has not advanoed
the possibility of the coins being struck elsewhere than at Ahmedabad.
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probability seems to be on the side of the Ahmadabad as well
as the coins with other ‘“ mint’’ names being all struck at one
time in Dehli.

It is a curious coincidence that Ghulam Qadir minted the

coin for Bidar Bakht from his plunder of Shah ‘Alam’s palace.
The desire to assert a claim over a wealthy and important city
like Ahmadabad, which was nominally under Mughal rule,
would appear to have been sufficient inducement for the strik-
ing of the coins referred to by Nadir Shah and Bidar Bakht.

I attach considerable importance to the differences of style
of execution in the coins from the normal Ahmadabad type, as
apart from these two exceptions, the Ahmadabad mint keeps to
a uniform style for the century 1138 a.H. to 1237 A.H. and a
few years after.

I cannot conclude this note without a word of thanks to
Dr. Taylor for his kind and generous help and warm encourage-
ment in my efforts to throw a little light upon a hitherto un-
investigated period of Ahmadabad Numismatics.

It will be seen from the appendix that I am almost entirely
dependent upon his cabinet for the description of the coins of
the earlier part of my period. By affording me opportunities
of access at all times to his cabinet and library as well as by
actual research and communication of his numismatic experience
he has rendered me most valuable assistance.

h]

Surat, 1913. A. MASTER.
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Note 27

POST-MUGHAL COINS OF AHMADABAD
(the numbers correspond with those in the Appendix).
("Note” refers to the last paragraph of the Note at end of Appendix).
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126. Gupra GoLp CoINS FOUND IN THE BarLria DisTRrRiOT.

[With Plate II.]

During the past few years a number of gold coins have
been found by cultivators near a mound in the village of
Kasarwa in tahsil and district Ballia. The fact having recently
come to the notice of the district authorities, seventeen of the
coins have been recovered and sent to the Government of the
United Provinces by whom they have been acquired for the
Lucknow Museum.

All the coins are of the time of Samudra Gupta and are of
the following types :—

Aswamedha . o3
Javelin, variety « . .. 10
Javelin, variety y 2
Battleaxe 1
Kacha 1

The classification adopted is that of Mr. V. A. Smith in

““The Coinage of the early or Imperial Gupta Dynasty,”’
J.R.AS., 1889.

ASWAMEDHA.
Obverse. Reverse.

L. Horse standing left facing Female fgure standing left_ on
a pole. The horse has a band or  lotus, holding fly whisk over right
collar with a boss on the nmear shoulder. Post with small stream-
shoulder. The pole is adorned ers on both sides of its base.
with long streamers above and Legend Aéwamedha pardkramah.
small streamers on each side.

8% below the horse. There is no
pedestal and no sign of pave-
ment.

Right margin . . Rajadhiraja
pritve . . .
Left margin . . t.v.j.ma&h.
A7 -85in., 117 grs.

This coin differs in general appearance from the ordinary
type of Aswamedha. The horse is shaped differently and the
collar is more on the shoulder than the neck. The female
figure on reverse is more attenuated than usual. I am unable
to suggest an interpretation of the obverse legend which is

distinctly —h— pay E -

Mr. John Allan of the British Museum informs me t}}a.t.
Dr. Hoey, 1.C.S., retired, has a similarcoin, the legend of which
has not been read.

2. Horse as in the usual type. Female figure. The post has
Low pedestal under ‘s’ Le- streamers on one side only 88
gend missing. usual.

A7 -8 in., 119 grs. (has been ringed).
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This coin has apparently been struck from the same die as
that figured as No. 3, Plate XIV of the Indian Museum Cata-

logue.

3. Similar to No. 2, but with
a higher pedestal under the ¢ s ”
and legend ..ja prithivim in
right margin.

.Y

JAVELIN,

-8 in., 120 grs.

Similar to 2.

(has been ringed).

var. a.

These ten javelin coins are of the common variety ; but
they present a number of small differences in the arrangement
of the legend, the absence or presence of streamers to the
standard and javelin and in the dress of the king.

4. King left with javelin,
altar and garuda standard as
usual. Samudra under left arm.
The javelin is adorned with
streamers. The standard has
streamers and no staff.

Right margin . . Samara $a.

Left margin . . vijayo 3. .

N

5.  Similar but with staff and
no streamers to garuda standard.

Right margin . . Samara éata v. .

Left margin . .ta vijayo jit. .

Throned goddess and inscrip-
tion parakramah as usual. Mon.
No. 8 of Plate XVIII of the Indian
Museum Catalogue. Above cornu-
copiae A. The throne shows two
legs only.

‘85 in., 118 grs.

Similar but Mon. No. 9.

A 8in., 117 grs.

6. As No. 5.

Right margin . .
vaitata.

Left margin.

Samara Sata

A 8in.,

7. As No. b, but with stream-
mers neithor to javelin nor stan-
dard. The javelin head at base of
coin is very clearly shown.

Right margin .. Samara $ata
»it. .

Left margin .

N

Jayo 7. .

8. A4 No. 4, but with long
staff and no streamers to garudae
standard and a crescent above.
The ring does not show the usual
long ear-rings, but has a headdress
covering the ears.

‘8 in., 120 grs.

As No. 4, but Mon. No. 2 and
mark No. 47 of the same plate
above cornucopiae.

116 grs.

As No. 4, but the throne shows
four legs and a back. Mon. No. 9
and no mark over cornucopiae.

(has been ringed).

As No. 4, but the throne shows
three legs and has a back. Mon.
No. 29,
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Right margin . . Samara data
vit. .
Left margin . . tar. .

A7 -8in., 115 grs. (has been ringed).

9. As No. 4, but with long As No. 4, but the throne shows
staff and no streamers to stan- four legs. Mon. No. 2 and no mark
dard. over cornucopiae.

Right margin. . . Samara sata
ritata v .

Left margin. . .yo jitari puro. .
ru (?).

There is apparently a.'t above

the garuda, which does not fit in
any known legend

A -8in., 117 grs.

10. As No. 4, but with long AsNo. 4, but withmark A over
staff to standard and the king .
wears a long coat coming down  ¢Ornucopae and & back to the

almost to his knees in front. throne.
Right margin . . Samara é4ata

witata.
Left margin . . jitars.

A -85in., 117 grs.

1I. As No. 4, but no stream- As No. 4, but Mon. No. 29.
ers to standard and with the
marginal legend beginning on the
opposite margin.

Left margin . . mara fata vita.

Right margin . . ta v5jayo 7.

A7 85in., 117 grs.

I2. As No. 5, but with legend As No. 4, but throne shows four
arranged as No. I1. Javelin head legs and Mon. is No. 29.
shown distinetly.

Left margin . . mara sata vitata
rijayo.

Right margin ......

A 8in., 118 grs.

13.  As No. 12, but with long As No. 12.
staff to standard.

Left margin . . Samara éata.

Right margin . .vitata vijay. .

There ia space for several letters
and apparently the remains of
one immediately before vitata.

AN 85in., 116 grs.
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JAVELIN,

14. Usual type of standing
king with javelin at altar. Short
staff to standard. No streamers
to staff of standard or javelin.
Croscent or tail of a letter over
the garuda.

Samudra to left of javelin.

Gupta to right of javelin.

Left margin . . ara sata.
Right margin . . tata vijay.
’ A7 8in.,

15. As No. 14.
Left margin Samara $ata vitata.
Right margin . .

A7 :751in.,

=3

177

var. vy.

Usual throned goddess.

Throne shows two legs and a
back. Mark A over cornucopiae.
Mon. No. 2.

117 grs.

As No. 14, but no mark over

cornucopiae.

115 grs.

On 14 and 15 both in name and inscription the m takes
the form @ instead of \/~ as in variety o.

BATILEAXE.

16.
axe in

King left grasping battle-
left hand. Right hand
on hip. Wearing a dagger on
left side. Small male figure and
crescent-headed standard on left
* between the two figures. Sa-
mudra under left arm. Marginal
legend fragmentary-.

A7 76 in.,

Goddess on four-legged throne
with cornucopiae. The footstool is
not the lotus as figured in J.R.A.S.
1889, Plaie 1. No. 11, but is more
like that of the javelin type,
Mon. No. 2. No mark over cornu-
copiae. Legend which follows the
margin is as usual kritanta parasu.

117 grs.

The King also wears a dagger in the specimen figured in
the Indian Museum Catalogue and apparently also in the one
figured by Mr. Burn in ‘*A Find of Gupta Gold Coins’’,
Numismatic Chronicle, Fourth Series. Vol. X. The coins ﬁgured
by Mr. V. A Smith in his * Coinage of the early or Imperial

L

Gupta Coinage

show no dagger.

KacHA.

17. Usual type of
altar with solar standard.
under left arm.

king at
Kacha

Left margin Karmabhir atta-
mazir.
Right margin. . .

A 8in.,

Standing goddess with inscrip-
tion Sarvarajoch-hhelta as usual.

Mon.

..,.gé

119 grs. (has been ringed.)

W. E. M. CAMPBELL.
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127. ListT CoMPLEMENTARY TO MR. WHITEHEAD'S ¢ MINT
Towns or THE MogHal, EMPeERORS oF INDIA.”’

Since the publication in 1908 of Mr. Nelson Wright's
Volume III of the ¢ Catalogue of the Coins in the Indian
Museum ’’, with its invaluable introduction, no more important
contribution has been made to Indian Numismatics, and none
could be more welcome than the list, recently issued by the
Asiatic Society of Bengal, of **the Mint Towns of the Mughal
Emperors of India.’’ By the preparation of this list Mr.
Whitehead has laid all coin-collectors in this country under a
deep debt of obligation, for evidently he has spared no pains
to ensure that it should be as complete and accurate a list as
possible. The material to be explored in order to the preduc-
tion of so extensive a Coin-Register, running as it does into a
hundred pages, was sufficiently formidable, but Mr. Whitehead
has fulfilled his self-appointed task with admirable courage and
patience.

The entries, as now arranged, reveal, and at a single
glance, for each mint the metals, gold or silver or copper,
in which coins were struck by each of the Emperors, and also
indicate some one cabinet in which a specimen of each coin
registered is to be found to-day.

The list of twenty-seven Emperors (claimants included)
is noteworthy as containing for the first time the name of
‘Azimu-sh-shan, son of Shah ‘Alam Bahadur and father of
Farrukh-siyar; and all who have read Mr. Whitehead’s con-
vincing article {No. 103) in Numismatic Supplement No. XX
will, [ am confident, approve of the inclusion of this name.
On the other hand, the name of Niki-siyar no longer has a
place in the list, and, inasmuch as no coin of his is known, the
omission is, for the present at least, free from objection. A
fortunate ‘‘find’’ however, may some day warrant the re-
insértion of Nikd-siyar’s name, for Khafi Khan in his Muntakh-
abu-l-Lubab definitely states, ¢ His accession was an-
‘““ nounced by peals of cannon, and coins of gold and silver
‘“ were struck in his name.”’ !

The order adopted in the list of the Emperors is unusual,
and will, I fear, fail to win absolute approval. No. 9 Murad
Bakhsh and No. 10 Shah Shuja‘ should surely come before
No. 8 Aurangzeb ‘Alamgir rather than before No. 11 Shah
‘Alam Bahadur. Similarly both No. 12 A‘zam Shah and
No. 13 Kam Bakhsh should precede, not follow, No. 11 Shah
‘Alam Bahadur. Also, even though the ‘Azimu-sh-shan rupee
was in all probability struck by IFarrukh-siyar’s orders, it
should, chronologically considered, stand before rather than
after Jahandir’s coins, and hence in the list Nos. 14 and 15

! Dowson’s Elliot, Vol. VII, page 482.
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might with advantage change places. Then the Mints, too,
Sitpir and Sikakul, should come after Sahrind instead of after
Shergarh.

In the coin-entries I have noticed only one serious omission.
The well-known coins struck both in silver and in copper by
Murad Bakhsh at the Siurat mint have been overlooked. 1
would, accordingly, suggest that B.M. be inserted in the A
column, and I (Roman numeral) in the & column.

On the coins Mustafa-abad is written st —ghac with &,
not with . Bahadurpattan, Chinapattan, and Machhlipattan
should, all of them, when transliterated, have a ¢ double t,”’
also Ujjain a ‘‘double j,”” unless the immediately preceding
vowel be lengthened.

Mr. Whitehead’s list shows for each mint the reigns
during which it was active. It hence became a very simple
matter to prepare a Complementary List that should exhibit for
each reign its active mints and their metals. I have pleasure
in now supplying such a list, in the hope that it too may at
times prove of use to my fellow coin-collectors.

G. P. TayLor.

List exhibiting for each Reign its active }ints and therr Metals.

MiNT.
Emperor ' B B
% N 1 R &
R “ — : _
I. BABUR i Urdid -
Total number Agra "~ Agra
of Mints: 7 . Tatta :
of these the : Jaunpir
Mints issuing : ! Kibul
coins— . Lahor
in gold were’ Lakhnau
nel, in silver !
were 7, and in
copper werc 1.
2. HUMAYON Ujjain -
Total: 9. Agra . Agra
Gold: nzl | Jaunpir
Silver: 7. (Champanir | Champéanir
Copper: 7. Dehli Dehli
Qnandahar Qandahar
Kabul ;
Lahor | Lahor
3. AKBAR ] ' Atak Banaras
Total: 78. | Ajmer
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|
1’ MinT.
Emperor. - — - - o
! N R ' E
| N
Gold: 18. | | i Ajmer Salimabad
Silver: 39. Ujjain ' Ujjain
Copper: 60. ' Ahmadabad | Ahmadabad | Ahmadabad
; | Ahmadnagar I
- Udaipur i
: Urda ' Urdd
 Urdad  zafar ; Urdad Z. Q | Urda Z. Q.
qarin. ;
t Asir ' . Akbarpar
{ i Akbarpir Tanda = Akbarpir Tanda
i Akbarnagar Akbarnagar | Akbarnagar
: Agra Agra Agra
Alwar " Alwar
' Ilahdbad g
- Ilah@bas
i Amirkot
. ! Khita Awadh
| Elichpir :
Balapar
Bandha .
: i Budaon
. Burhénpir Burhanpiir | Burh@npir
; i ; Bandar Shahi
. Bangala }
i | Bahraich
Bhakkar ! Bhakkar
: i Bairata . Bairata
! Pattan i Pattan ' Pattan
: Patna | Patna i Patna
: | Tatta !
! | JaialpGr
! ' Jaldlnagar
. Jaunpdar t Jaunpdr Jaunpir
! ! Chunar Chunér
| | } Chitor
. Hajipir P ,
| i Hisar ! Hisar
" i Hisair Firoza Hisér Firoza
! Khairabad
Khairpar
Dogion
- Dehli Dehli | Dehli
i - Dewal Bandar
: I . Sironj
! Srinagar . Srinagar
| Salimabad
i _ i Sambhal
. 8iirat (7) i
i " SehAranpir
. Sahrind ~Sahrind

! Shahgarh Qanauj
' Sherpur
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Emperor - —
N AR L
| Shergarh '
| Sitpar !
Fathpur : Fathpir i Fathptr
| Kabul : Kabul
' Kalpi Kalpi
Kashmir ‘
, Kalanidr
| Kora
| KiratpGr
| Gadraula
| Gwaliar
| Gobindpiir
i Gorakpar
‘ ' Gohad
Lahor . Lahor : Lahor
| Lakhnau
' Lahri Bandar |
Malpiar Malptr Malpar
‘ Manikpar
| Manghar
: Madan Kot
Multan Multan
Mirtha
_ Narnol Narnol
4. JAHANGIR | Ajmer Ajmer Ajmer
Total :  30. Ujjain
Gold: 14. | Ahmadabad Ahmadabad Ahmadabad
Silver: 27. | Ahmadnagar Ahmadnagar Ahmadnagar
Copper: 9. Udaipir
Urda
Urdd dar rah-i-
dakhan. |
_ Akbarnagar |
Agra Agra | Agra
Ilahabad |
Elichpiir }
Burha@npir Burhanpir
Bairta Bairata
Patna Patna
) Panjnagar
Tatta
Jalnapur
Jaler
Jahangirnagar | Jahingirnagar
Dehli Dehli Dehli
Ruht#@s
Sarat Sdrat
Zafarnagar
Fathpir Fathptr
Qandahar Qandahar :
Kabul ; Kabul

Katak
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MiNT,
Emperor.
|
\
_— E ——— i -
| Kashmir - Kashmir |
. Lahor ' Lahor !
': Mandﬁ ‘ '
JAHANGIR Ahmadabud - Ahmadabitd :
AND _NOR | Akbarn gar |
JAHAN | _ ?
Total: 6. Agra |
Gold : 3. Patna ,
Silver: 6. ! Sarat Sirat |
Copper : nil. ! Lahor Lahor '
: |-
DAWAR Lahor '
BAKHSH
Total : I.
Gold: nil.
Silver: 1. |
Copper : nil.
- {
SHAH _ i Ajmer
JAHAN I ! i
Total: 41. | Ujjain ; Ujjain Ujjain
Gold: 23. ‘, Ahmadabad . Ahmadabad ' Ahmadabad
Silver: 35. | ' Ahmadnagar '
Copper : 15. | i, Udaipar
i i Urdd 7. Q.
Akbarabad \ Akbarabad Akbarabad
Akbarnagar i Mkbarnagar
Agra _Agra
Ilahabad i Ilah&baAd Ilahabad
i " Aurangnagar
: Elichpir
Burhanpiir , Burhanpiir
Balkh
Bhakkar
! Bhilea Bhilsa
i Bairata
i Pattan Deo Pattan Deo
Patna Patna Patna
Peshawar
Tatta : Tatta
Jinagarh
| Jahangirnagar Jah#ngirnagar
i ,  Dogéon
! Daulatabad * Daulatabad
Dehli " Dehli
Sirat Sdrat | Sfirat
Shahjah@nabad | ShahjahAnabad | Sh&hjah@ndbid
, - Zafarabad
Zafarnagar
' Fathpur

: Qandahar

l
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Emperor —_— — —
N R
Kabul Kabul
Katak
Kashmir Kashmir
Kambayat Kambayat
Gulkanda Gulkanda
Lahor Lahor
T.akhnau Lakhnau
Multan Multan
8. AURANGZEB/ [tawa | ltawa
‘ALAMGIR | Ajmer | Ajmer
Total : 72. Ujjain i Ujjain
Gold: 40. | Ahsanabad i Ahsanabad
Silver: 70. | Ahmadabad ! Ahmadabad
Copper: 24. | Ahmadnagar : Ahmadnagar
: Adoni
Islamabad . Istamabad
i 1slam Bandor
i ' Azninnagar
 Akbarabad | Akbarabad
| Akbarnagar Akbarnagar
' Ilahabad . Tlahabad
: Imtiyazgarh
" Aurangébad ~ Aurangabad
‘ " Elichpir
. Burhanpiir . Burhanpiir
| Bareli
; Rankapur
i Bhakkar
i . Bhilsa
Bijapar ' Bijapar
Patna Patna
, . Purbandar
| ' Panch
! . Peshawar
| Tatta . Tatta
'Toragal " Toragal
! [ Jinji
Jaunpir . Jaunpur
- Jiinagarh
Jah@angirnagar | Jah@ngirnagar
ChinApattan , ChinApattan
Haidarabad . Haidarabad
Khujista Bunyad! Khujista Bunyad
i Khairnagar
- Ranthor
' Sambhar
Sirat  STrat
| Saharanpir

J
l

Sahrind

183

- Lakhnau

" Narnol

| A‘zamnagar
 Akbarabad
Akbarnagar

Aurangabad
_Elichptr
Burhanpar .

, Rijapar
! Bairata

Haidarabad

|

8

[=1]

rat
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Emperor. ; .
; N % R B
. ; _ ; . S
| Shahjahanabad ; ShahjahAnabad | Shahjahanabad
! Sholapir ! Sholapir Sholapar
| Zafarabad | Zafarabad
' Zafarpar ' Zafarpir
i ‘Alamgirpdr i «Alamgirpiic
. ‘Aziméabad ‘Azimabad ‘Azimabad
i Kabul : Kabul Kabul
Katak | Katak Katak
i | Karpa
! i Karimabad
i Kashmir | Kashmir
 Kambayat ' Kambayat
{ Gulbarga : Culbarga Gulbarga
; Gulkanda Gulkanda
} "Gwaliar
i Gatl
. Liahor Lahor Lahor
Lakhnau Lakhnau
Machhlipattan Machhlipattan
Muhammadabad| Muhammadabad
Mahmiid Bandar
Makhsasabad
Muradabad
Murshidabad Murshidabad
Mu‘azzamahad
Multan Multan Multan
| Malikanagar ‘
' Mailapir MailAptr
\ Narnol Naérnol
: Nusratdbad ! Nugratabad !
9. MURAD - Ahmadibad 1 aha
BAKHSH | 1 b : Ahmadahad
Total: 3. | Kambayat  Kambavat
Gold: 2. | d | Siirat Y ' Sarat
Silver: 3. | ! '
Copper: 1.
|
3 |
10. SHAH _ !
SHUJA. | Akbaruagar |
Total: 1. -
Gold:  nil. |
Silver: 1.
Copper: nil.
- SHAH‘ALAM Itawa | Ttawa
BAHADUR..I " Ajmer
Total: Bl. | Ujjain ! Ujjain
Gold: 19. . Ahsan@bad
Silver: 40. | Ahmadabad Ahmaed&bad
Copper: 12. { Ahmadnagar “ Ahmadnager

Arkat ’



Vol. X, No. 5.]
[V.8.]

l_,

I £y

Emperor.

| Akbarabad

|
l

Burhanpir

Peshawar
" Tatta
Toragal

!

|

! Haidarabad

Khujista BunyAad
Sarat

' Shahjahanabad

' Sikakul

i

| <Azimabad

| Firozgarh

i

' Kambayat

|
i I.ahor
|
i

i Muhammadabad

‘ Multan
" Mailapir

l

12. A‘ZAM |
SHAH.
Total :
Gold: 3. i Ahmadnagar
Silver: 6. | BurhAnpir
Copper: nil. iKhujista Bunyad

6 |

Numismalic Supplement

MiINT.

! R
|

No. XXI1.

136

Akbarabad
Akbarnagar
_llahabad
Imtiyazgarh
 Ausa
Elichpar
Burhanpir
Bareli
. Bankapir
Bahadurgarh
. Bijapir
. Purbandar
Peshawar
Tatta
Toragal
“Jiinagarh
Jabangirnagar
Chinapattan
Haidarabad
Khujista Buny ad
Sirat
Sabrind
Shahjahanabad
Sholapar

‘Alamgirpir
‘Azimabad

- Firozgarh

Firoznagar
Kabul
Karimabad
K. shmir

; Kambayat
Guati
Lahor
Lakhnau

Muhammadabad
Muradabad

; Akbarnagar
|
| Elichpar
|
|
|

. Bijapdr

i
- Jah@ngirnagar
. Haidarabad

' Sarat
]

{ Shahjahénabad
| Sholapir

. Kambayat

: Machhlipattan

Murshidabad i
|

Multan
Mailapar
Narnol
Nusratabad

Ujjain

Ahmadabad
Ahmadnagar
Burhanpir
Khujista Buny ad
Stirat
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MinNT.
Emperor. —_ - T
N i R A
- : ! i
13. KAM : . Ahsanabad F
BUKHSH. | ; ;
Total: 7. | ' Bijapir ;
Gold : P ; Toragal !
Silver: 7. | Haidar&bad Haidarabad i
Copper: nil. | - Gulbarga %
J 1‘ Gokulgarh (8.
; India) i
 Nugratabad |
! |
14. JAHANDAR :Iti wa Itawa :
SHAH. ? |
Total: 33. \ Ajmer :
Gold : 9. ' Ujjain .
Silver: 30. Ahmadiabad . Ahmadabad
Copper: 4. - - Ahmadnagar
j " Arkat
Akbarabad . Akbarabad
i Akbarpir 3‘
: Akbarnagar
. Elichptur
. Burhéanpiir " Burhanpir !
: - Bareli !
 BahAdurgarh '
Bhakkar |
- Bijapir | Bijapar
i Perhawar \
 Tatta I

! : Haidarabad :
‘Khujista Bunyidi Khujista Bun_\'ﬁdi
Sarat i Siirat | Sarat
‘ . Sahrind |
Shahjshanabad ' ShihjahAnAbad
: Fathabad Dharar
' | Kdbul
Kararabar :
: . Kambayat
" Gulbarga ‘
Gwaliar : Gwaliar
Lahor
Lakhnau
. Murshidabad
Mu‘azgamabad
. Mult&n

15. ‘AZIMU-SH-
SHAN.
Total : 1.
Gold: nil.

Silver: |I.
Copper: nil.

Jah&ngirnagar
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N 1 R y: D)
16. FARRUKH- ‘ [tawa Ttawa
SIYAR. |
Total: 57. ' Ajmer Ajmer
Gold: 28.  TUjjain Ujjain
Silver ; 50. Ahmadabad Ahmadabad
Copper: 8. Almadnagar Ahmadnegar
" Arkiat Arkat
Islamabad | Islamabad
! A‘zamnagar
" A‘zamnagar Go-
1 kulgarh
Akbarabad Akbarabad Akbarabad
Alkbarnagar :
Ilahabad i Ilahabad |
Imtiyazgarh . Imtiyazgarh !
- Aurangnagar ‘
: Elichpur
| Burh@npir ! Burh@npar
' Barell Pareli
|  Bank&pdar
: ! Rahadurgarh
! . Bhakkar |
| Bijapur ; i Bijapir
! Patna !
I Purbandar ' Purbandar
| Peshawar . Peshawar
’ i Tatta
i Toragal
Jinagarh
Jahangirnagar
‘ Chin@pattan
Haidarabad { Haidarabad
IChujista Bunyad. IKhujista Bunyad
' | Sironj
i " Sa*dnagar
i Siarat Sarat ; Strat
i Sabrind , Sahrind ‘
i Shahjahanabad | Shahjahanabad
: Sikakul Co i Sholapdr
i ‘Alamgirpar Q
. ¢tAzimabad + *Azimabad :
' Fathabad Nhardr,
. Farrukhabad
Kabul i Kabul
+ Katalk i
Ka Arabad |
| Kaghmir Kambiiyat ;
! Gulshanibad :
i Gwaliar |
: l
Gitl | Lahor
Lahor ' Lakhnau i




188 Journal of the Asiatic Society of Bengal. [May, 1914.

f MiINT
Emperor ' . . _ ) o
.
AN ' AR &
S B o i .
. Machhlipattan | Machhlipattan Machhlipattan
Murshidabad Murshidabad
" Mu‘azzamabad '
Multan i Multan
1 ¢t Mumbai
17. RAFI‘U-D- Itawa
DARJAT. !
Total : 22, Ajmer
Gold: 10. | Ujjain
Silver: 20. ' Ahmadabad Ahmadabad
Copper: 1. : Akbarabad Akbarabad
t Burhanpir
! Bareli
Patna
| Peshﬁwar
Khujista Bunyad Khujista Bunyad
Surab ; Surat Sarat
! Sahrind
Shahjah@nabad . Sha@hjahan&bad
Kabul | i Kabul
} ' Kora
| Kambayat
; - Gwaliar
Lahor . Lahor
! Lakhnau
* Murshidabad
Mu‘azzamabad
Multan " Multan
18. RAFI‘U-D- , Ttawa
DAULA . Ajmer
(BHAH ‘
JAHAN u) g
Total : 25.  Ujjain i
Gold: 9. ' Ahmadabad
Silver : 22. . Arkat .
Copper: 2. ! - Islamabad
Akbarahad i Akbarabad Akbarabad
Burhanpir ' Burhanpiir
! Bareli
i Tatta
i Jinagarh
Haidarabad !
Khullsta Buny ad[ Khujista Buny&ad
Sirat ! strat Sarat
‘1 Sahrind
. Bhahjahanabad ;| Shahjahanabad
. | *“Azimabad
l ' Kora
' Kambayat
i Gwaliar
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i
Emperor. !
i
i

19. MUHAMMAD Shahjahanabad

IBRAHIM.
Total : l.
Gold : 1.
Silver : 1.
Copper : mal.

20 MUHAMMAD

SHAH.
Total : 0l.
Gold : 35.
Silver : 56.
Copper : 10.

Lahor i

!

i

i

Itawa

1 Ujjain

| Ahmadabad
' Arkat

i IslamabAad

. Akbarabad

Ilehabad
Imtiyazgarh ‘
Akhtarnagar
Awadh
- Aurangabad

- Balapir
Burbhanpir

: Banaras (Muh)

i Peshawar
' Tatta

_Jaiptr

Haidarabad
Khujista Bunyad:

Lahor
Leakhnau
Murshidabad
Multan
Mumbai

Shahjahanabad

- Itawa

Atak
Ajmer
Ujjain
Ahmadabad
Arkat
Islamabad
A‘zamnagar Go-
kulgarh
Akbarabad
Akbarnagar
Ilahabad

Ahmadabad

Akhtarnagar
Awadh

Ausd
Elichpar | Elichpir
Burhanpiir |
Barell
Balwantnagar
Banéras (Muh)
Bhaklar
Purbandar
I’eshawar
Tatte
Jinagarh
Jah@ngirnagar
aipuar
Chinapattan

i
! Bhakkar

| Hafizebad
Haidarabad
Khujista Bunyad

. Zainu-l-bilad

\
|
|
Derajat '
|

Sataré
Sironj
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MiNT
Emperor. ) L ) e
|
v 3 AR V)
'| _ 3 _
- Sind ‘
| Sarat Sarat - Sarat
| Sahrind Sahrind
i Shahabad Shahabad Qanauj
| Qanauj
i Shahjah@niibad ' Shahjahanabad | Sh@hjah@nabad
f Sholapir i
1 ‘Alamgirpir
i ‘Azimabad ‘Azimabad
. Farrukhabad  Farrukhabad
i - Firoznagar
! Qamarnagar
g ' Qandahar (S.
India) ;
" Kabul Kabul i Kabul
- Katak Katak L
- Kashmir Kashmir " Kashmir
Kora Kora ‘
‘ Kembayat i
: Gwaliar Gwaliar !
i Lahor Léhor :
i Lekhnau j B
Machhlipattan | Machhlipattan | Machhlipattan
" Murshidabdd : Murshidabad i
Mu‘azzamabad ' Mu‘azzamabad |
. Multan  Multan | Multan
Mumbai !
2l. AHMAD ; [tawa CItdwa
SHAH ‘ Ajmer
BAHADUR
Total : 45. Ahmadahad
Gold: 15 ! Arkit
Silver : 42. | Islamabad Islamabad
Copper: 2. | Akbarabad Akbarabiad
i Akbarnagar
5 Ilahabad
1 Imtiyazgarh
; Elichpir
" Burh&npar Burhanpir ,
‘ Bareli
' . Balwantnagar
: Ban@iras (Muh) ' Ban&cas (Muh)
: Bhakkar
. Peshawar
Toragal ‘
‘ Jodhpiir
Jah@ngirnagar
Jaipiir . Jaipar ‘
" Khujista Bnnynd'
+ Dera " Dera
Derajat Derajat

‘ Surat
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Emperor.
22. ‘ALAMGIR

II1.

Total : 52.

Gold: 16

Silver: 50.

Copper : 8.

|

Sahrind
ShahjahAnabad

*Azimabad
i Farrukhabad

|
i
|
I
t

Lahor
Mujahidabad

Multan

Itawa

|
|
)
i
i
!
i
)

i Arkat
| Islamabad
| Akbarabad

i Banaras (Muh)

Jaipir

191

' Sahrind

: Shahabad Qanauj
. Shahjahanabad
- Sikakul

i ‘Azimabad

1 Farrukhdbad

{ Kalpi

' Katak

! Kashmir

| Kora

! Kambayat

| Gwaliar

. Lahor

i Machhlipattan

| Muradabad

! Murshidabad

Multan

" Mumbai
Mahindrapfr

' Narwar

- [tawa

. Ajmer

. Ujjain

i Ahmadabad

" Arikat
Islamabad

: Akbarabad

i Akbarnagar

' Ilahabad
Imtiyazgarh

Aurangnagar
Ausa
Klichpdr

! Burh&npir

 Bare i

. Bikanir

 Balwantnagar

" Banaras (Muh)
. Bharoch

t Jodhpiir
Jahangirnagar
+Jaipar

¢« Khujista Bunyad
 inlshadabad

. Dera

- Siron)

' Surat

HafizBbad
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Shahjah&nabsd

; Farrukhabad

(Ahmadnagar)

) Kol‘ﬁ

Lahor

' Multan
i

Mahindrapir
. Najibabad

23. SHAH JAHAN!

I
Total :
Gold :
Silver:

Copper: nil. . ghghjahanabad

9.

A
8.

' TelamBbad

*Azimabad
- Farrukbabad

(Ahmadnagar)

~ Mahindrapir

24. SHAH ‘ALAM:

11.
Total:
Gold :
Silver:
Copper:

87
75.

35.

19.

. Ajmer

" Isl&@mabAd
Akbarébad

. Awadh 8iba

Suhrind
Shahabad Q:rinuj
ShahjahAnabad | Shahjah&nébad
Zafarabad ’
‘Azimabad
Farrukhabad
Farrukhabad
(Ahmadnagar) |
Kabul
Kalpi
Kashmir
Kalkatta

Kambayat ~

Gwaliar |

Lahor Lahor
Machhlipattan - Machhlipattan
Muradabad
Murshidabad
Multan
Mumbai
Mahindrapdr i Mahindrapar
Nagor ;

Najibabad ' Najibabad
Narwar ‘

i
Apmadabad ;

Akbar@abad
Sdrat
Shahabad Qanauj
ShéhjahAnabad
*Azimabad
Farrukhabad

{ \hmadnagar)

+ Mahindrapiir

i

!

Itawa |

‘ !

_Ajmer
* Ujjain f
~Ahmadabad Ahmadabad

Arkat ~ Ark&t
Izlamabad Isl&ma&bad
Isma‘ilgarh ' Isma‘ilgarh
Akbar@bad Akbarab&d
Akbarpiir

1lah@bad ,
Aniipnegar Shé- |

habad i

H
|
i
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i Jeipar

| Burh@npir

. Bahadurpattan

MinT.
AR ¥ )
Orchha | Orchha
. Aurangnagar '
i Anwala f
. Elichpar
Balanagarcadha |
Braj Indrapir
Baroda Baroda
Burhanpiir , Burh&@npiir
Bareli _ ‘ Bareli
Bareli Asafabad |
Bisauli i

| Bandras (Muh) !

Sdrat

Shajahan&bad
Zafarabad !
*Azimabad

Farrukhébad
(Ahmadnagar).

Balwantnagar

Banaras (Muh) ' Bandras (Muh)

. Bindraban
i Bindraban Mﬁ-%
minfbad
. Bharatpfir B i
Bhopal | haratpiir
Panipat
" Jammin
, Jodhpur
j . Jhansi
- Jah@ngirnagar Jhansi
. Jaipur Jaipd
Chhatarpiir Pt
‘ Chhachrauli
' Hasanabad H;;:S,al;;dl
Dadar
e Damla
Dilshadabad Dilshadabad
Daulatabad Daulatabad
. Deogarh
' Ravishnagar
; Sagar
. 8ironj ‘
+ Srinagar (in Garh-
wal)
Strat
: Saharanptr Saha G
Shahabad Qananj aharanptr
 ShahjahAnd@b&d  ghahjahanabad
: *Azim Bbad
Farrukhabad
Farrukhabad
{Ahmadnagar)
j kh
' Firoznagar Farrukbnager
. Kalpi
Kanén

Katak
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Emperor. B o e
N R A
. |
; Kalkatta Kalkatta
i Kora !
| Kiinch |
Gwaliar ' Gwaliar
Gokulgarh ;
: Gohad . Gohad
Mathurd Isla- | Mathura Islama- | Mathura Isléma-
mabad |  bad ' bad
| Machhlipattan { Machhlipattan
! Muhammadnagar,
Muradabad !
Murshidabad Murshidabad
I Mustafa-abad
! Muzaffarnagar
i Mulharnagar
 Mumbai Mumbai
Mandisor i
i Mungir :
' Mahindrapar Mahindraptr = Mahindraptr
{ Mahisor
f Nagor :
| Najafgarh Najafgarh | Najafgarh
! Najibabad Najibabad Najibabad
: " Narwar * Narwar
‘ Nasrullanagar |
! Hathras ‘,
Hansi Sahibabad
;  Hardwar |
25. BEDAR ' Ahmadabad | Ahmadabad | Ahmadabad
BAKHT. ! ] f
Total: 2. ' Shahjaha@nabad , Shahjahanabad
Gold : 2.
Silver: 2. | |
Copper: 1. | |
26. AKBAR 17 Sh@hjah&nabdd ShdhjahAnabad  Sh@hjahandbad
Total : 1
Gold : 1
Silver: 1.
Copper: 1.
27. BAHADUR I, i Shahjah@nabad
Total : 1, { ;
Gold:  nil. | i ;
Silver: L. !
|

Copper : nit,
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Appendiz showing for each reign the total number of Mints
known to have been working, also showing how many of
these Mints issued coins in Gold, how many in Silver, and

|

DL IO R WD —

how many in Copper.

Emperor.

. Babur

. Humayin

. Akbar

. Jahangir .
. Jah@ngir and Nar Jahan ..

Dawar Bakh:h

. Shah Jahan T ..

Aurangzeb ‘Alamgir

. Murad Bakhsh

Shah Shuja*

. Shah ‘Alam Bahadur
. A‘zam Shah

. Kam Bakhsh

. Jahdandar Shah

‘Azimu-sh-shéan

. Farrukhsiyar

Lafi‘u-d-darjat
Rafi‘u-d-daula Shah Jahan I [

. Muhammad Ibrahim
. Muhammad Shah

. Ahmad Shah Bahadar
2. ‘Alamgir II ..

23. Shah .Jah@n 111

Shah ‘Alam II

. Bedar Bakht
. Akbar 1T
. Bahadur 11

Total. Al
7
9 ..
78 I8
30 14
5 3
1 ..
41 23
72 40 |
3 2
1 ..
5l 19
6 3
7 1
33 9
1
57 28
22 10
25 ! 9
1 1
61 35
46 15
62 16
9 b
87, 19
2., 2
1 | 1
1 .

128. NEPALESE WAR MEDALS.
[With Plate 11.]

1 recently received in a parcel of coins from Katmandu the
following medals which poesibly have not been published : —

1. Obverse. A small shield with four bosses, surrounded

by the inscription :

Rajdal Paltan.’’

A

39 ¢
271

i A

. _ :
—_— SSNOS o~

*“8ri 3 Maharaja Jang Bahadur,

Reverse. A trisul formed of the sword (khadg) and
skull necklace (mundmal) of Kali surrounded by
the inscription ‘“ 1912 sal ma Gurkha Sarkar bata

Bhot fateh.”’

2. Obwverse. As No. 1 but “ Chhass Kamini Paltan.’’

Reverse as before.

3. Obverse. As No. 1 but < Kali Bahadur paltan.”’

Reverse as before.
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The campaign against Tibet was undertaken by Maharaja
Sir Jang Bahadur in the spring of 1855 ostensibly only to ob-
tain redress for continuous outrages on Nepalese traders: but
really also to recover territory to the south of the trade
centres of Kerang and Kuti, which it was alleged the Chinese
had taken from Nepal in former times.

After some hard fighting the Tibetans were forced to sue
for peace. A treaty was concluded on the 24th March, 1856.
Prisoners were exchanged, the trade and other grievances of
Nepal were redressed, and Tibet agreed to pay an annual
tribute of Rs. 10,000: but ceded no territory. Nepal had
found that to insist on the cession of territory would embroil
her with China, whose suzerainty both countries recognized
in the treaty.

According to the life of the Maharaja written by his son
General Padma Jang Bahadur, Jang Bahadur held a review
of the victorious troops on the 20th April, 1856, and granted
two months’ leave to cach soldier and officer. On their return
to duty medals and rewards were bestowed.

The pieces described show that different medals were struck
for each regiment. The regiments named still exist in the
Nepalese army. The ¢ Rajdal’’ is ¢* The King's Own’’; the
other two are named after their patron goddesses.

W. E. M. CaAMPBELL.

129. ON Two Finps ofF Baumani ('OINs.

I recently examined for the Central Provinces Government
two find~ of . Bahmani copper coins from the Bhandara District,
one consisting of 196, and the other of G0) coins. In the
former only ten coins were indecipherable; of the remaining
186, 184 were of the reign of Ahmad Shah II and of no parti-
cular interest. One new date, 839 A H. for 1.M.C. No. 29
was among them. The remaining two coins were, curiously
enough, of Nizam Shah—one dated 867 was Codrington Num.
Chron., 1898, No. 2, and the other was Codrington No. 4.

The find of 600 coins was more interesting but in far worse
preservation, the coins being largely corroded together. Two
hundred and six were quite worthless. Among the remainder
were examples of all the | ahmani Kings from Alhmad Shah I to
Kalim-ullah, with the exception of three, whose coins are proba.bly
unknown. The coins must therefore have been concraled in the
troublous times when the last Bahmani was a puppet in the hands
of Amir Barid, whoshortly afterwards assumed the sovereignty
of Bidar. The different kings are represented as follows:
Abmad Shah I (2), Ahmad Shah 11 (102), Humayin Shah (25),
Nizam Shah (1), Mubammad II (99), Muhmud II (127)
Wali-ullah (5), Kalim-ullah (31), doubtful (2). No new types
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were among these, but the following appear to be unrecorded
dates :——Muhammad Shah bin Humayun (B.M.C. No. 474)-—869
and 870 (1st size), for the second size of the same 877, and
Kalim-ullah (F. J. Thanawala. Num.Supp. No. XI, No. 12)—933.
The coins of Kalim-ullah and Wali-ullah were in particularly
good preservation. The coins have been distributed among

the various Indian Museums.
C. J. BRowN.

130. O~ Four Rarre MugHAL CoOINS.
|With Plate VII].
1. Shah ’Alam Bahadur.

A Obwverse.
Mint A’zamnagar wile
Date ——— 4 R. &
Wt. 173 yoby {.Jls L
S. 95 al ~
Reverse.
esile

————la A
-
.3 ¥

~————,% LuckNow Muskrum.

This is the first A‘zamnagar coin published of Bahadur.
It. conforms to the type of rupees of Aurangzeb and Farrukh-
sivar of this mint with the exception of the last line on the
reverse which is quite unlike that on the Aurangzeb coin pub-
lished by Mr. Whitehead (Num. Suppl. xv, 89, No. 10) or the
Farrukbsiyar rupee published by Dr. Taylor (N. S. xiv, 84
No. 11). For the latter coin Dr. Taylor suggests Gokulgarh,
and this reading is supported by No. 3 in this article. But
in the present coin I see no resemblance to this name. The
figure &, though indistinct in the cast, can be read without
difficulty on the coin. The provenance of the coin was Lar-
khana District, Sind, and was acquired in 1912
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2. A’zam Shah.

Obverse.

Mint Daru-l fath Ujain 8l& ahet Slloo

Date
Wt.
S.

— —— ahd sl &
17-‘: ol.._y 8‘-? s QJ,_)..}
‘95 &

ol )0 9

Reverse.

o sl

“~——— ry

oall a..\.w

Journal of the Asiatic Society of Benga.

[May, 1914.

iy ,c-ii'l sts Lucknow MUSEUM.

This unique coin has I believe never been published before.

Mint
Date
Wt.

3. Farrukh-siyar.
Obverse.
A’zamnagar Prale ).9' 3
———6R. S

176 sUyyy pae 2 3>
95 Jd a___s

Al 23 &5

Reverse.
u,)jl,o
G
FYV
55 pbel g la

r JS,S LuckNow MUSEUM.

I publish this coin because in the first place it seems to
confirm Dr. Taylor’s conjecture (Gokulgarh for the last line of
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the reverse; and also because of the two dots under ‘.Jim' in

which alone it differs from Dr. Taylor’s 3pecimen and that in
the B.M., No. 936. This I think must be a die-cutter’s error.
A’zim is an impossible form, and the only other possible sug-
gestion is that the long stroke is not the < of <y but a « and
part of the mint name, but this again is unlikely. This coin
came from the Bijapir District and was acquired by the
Museum in 1907.

4, Farrukh-sivar.

AN Obverse.

Mint Firozgark [ g~ '(,’5 1B
Date ——— 3 R. 1l 43
Wt. 169

3l yiy pam y
S, ‘8 Y

[G=]das 3

Reverse.

rpile

[ ey e Y.

3}5 )',).'\_3

Gold and silver coins of this mint of Bahadur are in
the Lahore Museum and werc published by Mr. Whitehead
in Num. Suppl. XV, 89, Nos. 20-21. No coins of any other
Emperor are recorded.

The casts of coins for this article were kindly made for me
by Babu Prayag Dayal of the Lucknow Museum.

C. J. Brown.

131. SiLvErR CoINS oF THE CHANDELLA, MADANAVARMAN.

In September last a find consisting of 48 silver coins was
found in a village named Panwar of the Teonthal Tahsil of the
Rewah State. It consisted of 8 large and 4() small silver coins
of Madanavarman of the Chandella dynasty. Gold coins of
Madanavarman are fairly well known. One copper and two
gold coins were described by General Cunningham.! The

! Coins of Medieval India, p. 79, pl. VIII, 19.
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(‘abinet of the Indian Museum contains three gold coins, two
large and one small.! Several private collections are also
known to contain Chandella gold coinage, especially those of
Madanavarman and Paramarddin. But silver coins of this
dynasty are very little known. Cunningham has referred to a
single silver coin of Jayavarman,? son of Sallaksanavarman and
cousin of Madanavarman $

Like the gold coinage, the silver coins also are divided into
two classes:—(1) the larger and (2) the smaller. The larger
coins vary in weight from 60 to 6275 grains Troy. The
smaller also vary in weight from 14-17 to 16'07 grains. They
are exact copies of the larger and smaller issues in gold, the
obverse having the legend

(1) Sreman-Ma-
(2) -dana-varmma
in two lines instead of three and the reverse the seated goddess

as on the coins of Gangevadeva.
R. D. BANERJI

I V. A, Smith, Cat. of the Coins in the Indian Museum, Calcutta,
I, p. 253.

2 Coine of Medieval India, pp. 77-78.

8 Epigraphia Indica. Vol. VIIL. App. I, p. 16,

Vol.



21. The Evolution and Distribution of certain Indo-
Australian Passalid Coleoptera.!

By F. H. GraveLy, M.Sc., Assistant Superintendent
in the Indian Museum.

iRead at the First Indian Science Congress, January 16th. 1914.)

(With Plate XXIV.]

In a previous paper in the Journal of this Society * I
gave a preliminary account of the taxonomic results of some
investigations which 1 have recently been making on the Iudo-
Australian Passalidae. In the present paper I propose to des-
cribe, as briefly as possible, certain facts connected with the
evolution and distribution of these beetles, facts which have
come to light as a result of the same investigations and of the
modifications in classification advocated in that paper.

Of the six subfamilies of Indo-Australian Passalidae there
recognized, two—the Aceraiinae and Gnaphalocneminae—are
remarkable in that many of the species belonging to them
are more or less highly asymmetrical; and a s*udy of the dia-
gram on pl. XXI1V, and of 1ts explanation, will be sufficient to
show that therasymmetrical condition has been cvolved separ-
ately. not only in the two subfamilies as a whole, but al-o in
different groups of the Gnaphalocneminae. For 1t will be
noticed that tive dilterent types of asymmetry occur, which
show separate lines of evolution diverging from some sym-
metrical or almost symmetrical ancestor.

These five types of asymmetry may be termed the Acera-
wus, Protomococlus, Qnaphilocnemas, Plesthenus and Gonatas
types respectively, atter the genera in which they severally
attain their fullest development; and each is characteristic of
a different group of genera,® capable, with one exception,* of
complete separation one from another on the characters atforded
by the mentum and antennae, as well as by those of the struc-

U Published with the permission of the Trustees of the Indian
Museum,

2 A preliminary account of a rovised Classification of the Indo-
Australian Passalidae,”” J.A.8.B. (N.S.), viii (1912), pp. 403-7.

~ Tho P’lesthenus group contains only one genus Plesthenus. The
precise relation of the genus Tatius to the other genera of the Gonatas
group has yet to be determined.

*+ 'The distinction between the (fnaphalocnemis and Plesthenus groups
rests sclely on the structure of the anterior margin of the head.
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tures (the mandibles and the anterior margin of the head) which
are apt to be asymmetrical.

It is evident, therefore, that the degree of asymmetry
which any species exhibits cannot be regarded as an indication
of affinity to asymmetrical species of another type; but that
it is to be regarded rather as an indication of the degree of
specialization which has been attained.

The Aceraiinae are found in the Oriental Region only; and
this Region may be divided, with reference to them, into three
principal parts —Ceylon, the Indian Peninsula, and the countries
east of the mouths of the Ganges, including the Eastern Hima-
layas and everything south and east of them as far as the
Straits of Macassar. Not a single species belonging to this
subfamily is found in more than one of these tracts; and in
the tracts between them' no Passalids of any kind are known
to exist.

In the countries between the mouths of the Ganges and
Straits of Macassar, three genera are found. Onz of these
(T'iberioides) is symmetrical and includes only three species,
none of them very common, and all practically confined to the
Eastern Himalayas and the Naga Hills. Both the others are
highly asymmetrical, and so complete a series of transitional
forms exists between them as to leave no room for doubt that
one has been derived directly from the other. Both these genera
are larger as regards number of species, more plentiful, and
more widely distributed than the first mentioned; and one of
them {Aceraius), in which alone the mandibles are asymmetrical
as well as the anterior margin of the head, is much larger, more
plentiful, and perhaps more widely distributed, than the other
(Ophrygonius). Further, one species of the former of these two
genera stands out from all others of both genera by reason of its
extraordinary asymmetry, its abundance, its occurrence over
the whole ot the area they inhabit, its gregarious habits,* and
its variable dimensions— which are often as great as if not
greater than those of any other species of the genus. Tt is quite
evident that at present this species, Aceraius grandis, is the
dominant species of the subfamily all over the countries east of
the mouths of the Ganges.

Similar characteristics distinguish the dominant species
of the Indian Peninsula and Ceylon respectively from the
other species of Aceraiinae living there. Only two species
of Aceraiinae are found in each of these areas. In the Indian
Peninsula the two are almost equally asymmetrical and almost

I i.e. (1) the Gangetic Plain, and (2) probably the dry low country be-
tween the hills of 8. India and Ceylon, as well as the Straits between them.

2 Of very few other species of the genus are the habits yet definitely
known and I suspect that a few of them will prove to he gregarious in
some degree. '



Vol. X, No. 6.] Indo-Australian Passalid Coleoptera. 203
[N.S.)

equally abundant and widely distributed. But one of them
(Episphenus ' indicus) is much more variable in size than the
other (XZ. neelgherriensis), and usually much larger; it also
appears to be slightly gregarious and the other not*; and besides
having, if anything, slightly more highly asymmetrical man-
dibles than the other, it differs from it in having the anterior
angles of the head produced forwards, a character found in a
few species of the genus Aceratus, and in an especially pro-
nounced form in the dominant species of that genus.

In Ceylon the parallel is even closer. The dominant and
only asymmetrical species (Episphenus comptoni), which is again
of much more variable, and usually of larger, dimensions than
the other (£. mooret), is far more abundant. It is also
markedly gregarious. Nothing definite is known about the
habits of the other species; but it is sufficiently evident, from
the absence from collections of any considerable series from a
single locality, that specimens do not live together in large
numbers. With regard to distribution, the data are probably
insufficient for any generalization as regards either species.

I have not been able to study the Gnaphalocneminae in
such detail as the Aceraiinae: but it is already evident that
they present phenomena of at least a similar nature. Thus in
the Gnaphalocnemis group—the only group of the subfamily
that has established itself in the Oriental Region—species be-
longing to the genus Gnaphalocnemis are more numerous, are
much better represented in collections, and attain a much
larger size than those of the less markedly asymmetrical genera
T'rapezochilus and Parapelopides; and the symmetrical or almost
symmetricai genus Parapelopides is the rarest of the three.
Similarly in the Gonatas group also, species of the genus
Gonatas are more numerous, larger, and better represeuted in
collections than those of the genus Omegarius.

Another point which is brought out in pl. XXIV is the way
in which the degrees of asymmetry, severally attained by
the three dominant species of Aceraiinae, are related to the
distribution of these species. Thus Episphenus comptoni in
Ceylon is less highly asymmetrical than £. éndicus in the Indian
Peninsula ; and E. indicus is itself less highly asymmetrical
than Aceraius grandis on .he other side of the Gangetic Plain.
The dentition of even the dominant Indian Peninsula form
18, indeed, less highly asymmetrical than that of the great
majority of the species found beyond the Ganges; and both
the Peninsular forms are more highly asymmetrical than

U inel. Chilomazus (part) + Basilianus (part), see Mem. Ind. Mus.
B 1913-1914, pp. 316-8.

2 In both species. of eourse, the two parents live together with their
larval offspring, as is usual in the Passalidac. Gregariousness, as here
understood, implies the association together of several such families.
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even the dominant form in Ceylon. Moreover, although one
symmetrical genus of Aceraiinae—Tiberioides—is found in the
northern parts of the area dominated by the genus Aceraius,
a comparison of the structure of the upper surface of its
head with that found in the other genera of the subfamily,
seems to show that this genus is a lateral offshoot from the
main trend of evolution, and is related to the other genera only
through the one symmetrical species found in Ceylon—Epis-
phenus moorei—which must therefore be regarded as the most
primitive existing species of the subfamily.

From this it appears that the species of Aceraiinae inhabit-
ing Ceylon are less highly specialized than those inhabiting the
Indian Peninsula; and that those inhabiting the Indian Pen-
insula are less highly specialized than are those found on the
other side of the Ganges. taking these as a whole

In the Gnaphalocneminae the three most primitive genera
are confined to Australia, except for one species (Episphenoides
pectinigera, Heller) from New Guinea, the remaining genera
being distributed over the East Indian Archipelago and Malay
Peninsula, one species penetrating into Burma as far as Tavoy.

The line of demarcation between the Oriental and Austra-
lian Regions separates, almost completely, the Aceraiinae and
the Gnaphalocnemis group of the Gnaphalocneminae from the
other groups of the latter subfamily, the only transgressors of
the line yet recorded being two species of the genus Gonatas,
and one of the genus Graphalocnemis.

In order to explain the geographical separation of the
primitive symmetrical and closely related forms found in the
two regions, by the more highly specialized and less closely
related allies of each, it must be supposed that conditions on
either side of * Wallace’s Line’’ are for some reason peculiarly
favourable to the evolution of highly specialized forms; and
that these have migrated outwards, driving before them the
less highly specialized, which have rarely survived to the pre-
sent day except where they have been able to establish tnem-
=elves behind zoogeographical harriers that the more recently
evolved forms have not yet been able to cross.

This is further supported by the fact that of the less highly
asymmetrical forms which are not uncommon in the Australian
nalf of the East Indian Archipelago, one whole group at least
(comprising the genera Hyperplesthenus, Labienus, Kaupiolus
and Awurelius) shows a high degree of spccialization, in struc-
tures which are perfectly normal in most of the more highly
asymmetrical forms among which they live.

There is a curious similarity between the relation of
specialization to geographical distribution found in the asym-
metrically inclined Passalidae, in the Thelyphonidae (see
Gravely, J.A.S.B., VII (8], 1911, Proceedings, pp. cxxiii—cx§V)
and in the Crinoidea (see Clark, Echinoderma of the Indian
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Museum  Pt. vii, Crinoidea ; Calcutta 1912; pp. 18-19). That
so close a similarity should exist between groups so widely
separated in the animal kingdom is sufficiently remarkable to
suggest that the phenomenon may be one of more widespread
occurrence. Louis Agassiz, in his ‘“ Essay on Classification’’
(Boston 1357, London 1859), devotes section xxviil to the ‘* Re.
lations between the Structure, the Embryonic Growth, the
Geological Succession, and the Geographical Distribution of
Animals’’; and Cope has considered the question from an evolu-
tionary standpoint in his essay on ¢ The Origin of Genera,”’
and in his notes on this essay in the introduction to his volume
of collected essays entitied ¢ The Origin of the Fittest’’ (New
York, 1887, pp. vi-vii and 112-123). But neither of these
authors appear to have been aware that the relation of distri-
bution and structure is ever so detailed as it can be shown to
bein the groups noted above. These are the only additional
references to the subject that I have yet been able to find. It
is, however, less easy to trace the scattered literature of a
question of this kind, than it is to trace that of svstematic
zoology, and I shall be greatlv indebted to anyone who will
give me references to any other published work on these
lines.

With regard to the Thelyphonidae only a preliminary note
has yet been published (loc. cit.), and the details have not vet
been fully worked out. The work of Austin H. Clark on Crinoids
18, however, most interesting in this connection. In discuss-
ing the relative ages of the recent crinoid faunas of different
seas (loc. cit.), he bases his conclusions on the degree to which
the centrodorsal plate differs from its primitive form, in adults
of species of (Comasteridae found in different regions. He
finds the ¢reatest difference in the majority of Australian and
East Indian forms (especially the former). somewhat less
difference in African forms, and least difference of all, in
the same geographical direction, in West Indian. In other
geopraphical directions relatively ‘¢ young '’ (i.c. primitive)
faunas are found in Japan, in the Antarctic and thence north-
ward along the American coast, and in the Arctic. He says,
moreover (p. 18): ¢¢ This [the connection between distribution
and structur>] holds ¢ood regardless of the subfamily or genus
to which the species may belong, and exactly the same thing
may be worked out in regard to other characters in this family,
and with other characters in other families.”’

Another point brought out alike by the study of Crinoids
and of Passalids is the existence. in different groups of species,
of one particular species which greatly exceeds all others both
In its geographical range and in its variability. But both
here, and in the relation of distribution to specialization, the
conformity of the two groups seems to be less deep than the
striking character of this conformity would lead one to
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expect Clark says (loc. cit., p. 15): ¢ There is one zoologi-
cal principle well brought out by the crinoids of the East
Indian region which I cannot remember to have seen stated
anywhere, though it is equally well shown in many groups,
both terrestrial and aquatic, and that is, that in all natural
genera which are adequately known and safficiently well repre.
sented in the present fauna, there exists typically a single
species which covers the entire range inhabited by all the other
species of the genus collectively. This species is always the
most variable, individually, of all contained within the genus
and, if the species of the genus be arranged according to the
development of the specific characters in them, this species typi-
cally falls midway between the two extremes. In each familv also
there is typically to be found a genus which in every wav cor-
responds to this species.”” The italics are mine, and indicate
the feature in which the Passalidae differ from the Crinoidea and
from the other g oups to which Clark refers In the Aceraiinae,
the only asymmetrically inclined g¢group of Passalidae which
has been sufficiently worked out for comparison, the most
variable species is Aceratus grandis, which occurs throughout
the region inhabited by the genus Aceratus; but this is. with
the single exception of the ve'y rare and closely allied A. occuli-
dens, the most highly specialized of its genus. And I can
hardly regard it as a mere coincidence that in Ceylon, if not
in the Indian Peninsula also (in each of which areas onlv two
species of this subfamily occur), it is the more sperialized
that is the more variable. On Clark's hypothesis of the
““Ontogeny of a Genus’’ (see Amer. Nat. xlv, 1911, pp.
372-4) the reverse would rather be expected.

Sim'larly, the rich and highly specialized Aceraiine fauna
towards the centre of the Indo-Australian aret, most of which
belongs to the genus Aceraius, cannot be regarded as senescent,
like the highly specialized Crinoid fauna of Australian waters.
For senesc nt genera are ‘¢ characterised by having but few
species in widelv separated localities, each widely different
from the others’’ (Amer Nat. xlv. p. 374)—which is emphati-
cally not the case in this instance.

This fauna ‘must rather be looked upon as a ¢ mature’’
genus with 4. grandis as its species ‘* whose range is coterminal
with that of the genus as a whole ’” and ‘“ the most variable of
any in the genus’’ (Amer. Nat xlv, p. 373). although this species
does no" come in the middle of the series formed by t!:c species
of the genus arranged ‘* according to the proportionate value of
their specific characters,’’ and is (with the one rare exception
noterd above) the furthest from instead of ‘< probably very close
to the original stock.’’

The essential difference between Clark’s hypnthesis, and
that put forward above to account for the distribution of the
asymmetrically inclined groups of Indo-Australian Passalidae,



Journ., As. Soc. Beng., Vol. X, 1914,

E.HIMALAYAS

ACERAIUS0THen srvl

LIS SR
f opunvcomu[s_]
N
N

! TIBERIOIDES "

Al Bngw?hl,(lrl

Plate XXIV.

INDIAN
PENINSULA

* EPISPHENUS
NEELGHERRIENSIS.
L

P VS

/ EPISPH[NUS \
COMPTONI.

FEPISPHE NS MOORC!

CEYLON

T{ANALACHES,
CETEJUS,
ASYMMLTRICAL SPP.

'
R
Y
SN U — —_
" ANALACHES,

CETE JUS,
SYMMETRILAL PP

i K
/i N
B

)
5

J
i KAUP)OLOID[S

NEW CALEDONIA

A

e

PLESTHENUS.

OMEGARIUS cranri.
27

] 0 (e
A L, _j__;_g\
/ \ { GONATAS, !

TATIUS. | OME GARIUS (pasm!

IR Bt
I PHARQCHILUS . ¢
| MASTOCHILUS

EFISPHINQIDES.

AUSTRALIA

Relation of Specialization to Distribution in Indo-Australian Passalidee.




Vol. X, No. 6.] [Indo-Australian Passalid Coleoptera. 207
[N.S.]

lies in the nature of the conditions postulated towards the
centre of distribution in each casz. Clark says, speaking of a
potential genus as yet scarcely distinguishable from a species
(Amer. Nat. xlv, p. 373): ““There is somewhere within the
range of this young genus. normally at or near the centre, an
area of optimum conditions, where life is easy and there is no
severe struggle for existence’’ And again (Indian Ocean
Crinoids, p. 18): ¢‘ The crinoids of Australia came from the
northward, from the great East Indian Archipelago; but here
continual changes in the distribution of land and sea have con-
stantly rejuvenated the fauna so that none of its component
species has been permitted to drift into the peaceful old age so
obvious in almost all of the species along the Australian
shores.’’

In the case of Indo-Australian Passalidae, on the other
hand, I have been forced to regard the centre of distribution
as the site of keen competition among forms well adapted
for survival, resulting in a radial pressure of more, on less
highly specialized species—the latter surviving chiefly when
cut off from the former by some barrier which gives a check,
probably of a more or less temporary nature, to the distribu-
tion of the newer forms.

Clark does not find it necessary to point out the radial
character of the relation between the structure and distribu-
tion of Crinoids, although it exists, as deduced above from his
data ; but that he recosnizes its frequent occurrence, and also
the occurrence of a certain amount of radial pressure, is shown
by the following passages from ‘‘ The Ontogeny of a Genus’’
(loc. cit., p. 373):—¢ Here [in the central ‘‘area of optimum
conditions ’’] various more or | -:s aberrant types arisc and are
able to perpetuate themselves. spreading out in every direction
as did the orginal stock, but never so far, as they are not so
well prepared to encounter adverse conditions.”” And ‘ The
forms occupying the limits of the range of a genus as a whole
(geographical or bathymetrical) are continually trying to colo-
nize new territory, both from their own initiative and as the
result of pressure from behind.”’

Clearly the two hypotheses are not mutually exclusive ; for
the initiative of the relatively primitive forms living on the
limits of the range of the ‘‘genus’’ as a whole may in some
groups be as nothing compared (o the presaure from behind,
while in others the reverse may be the case'. Each may be true
of certain groups; or possibly, when a ** mature ’’ group reaches
a certain maximum of vigour, a temporary increase in competi-

_ I The exceptional richness of the fauna of the East Indian Avchipelago
indicates the presence there, of conditions which may well be responsible
for a very great increase, in the Indo-Australinn area, of this pressure
from behind.
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tion at the centre of distribution results in conditions such as
are now found in the Indo-Australian Passalidae, a condition
which might well accelerate the advent of senescence in the
same area, with its accompaniment of ‘‘curious and eccentric
species’’ and the '‘ great development of certain characters at
the expense of others, which usually leads to prompt extinc-
tion ""—characters ‘¢ which, so far as we can see, serve no useful
purpose ’ (Amer. Nat. xlv, p. 374). Some of the most highly
asyrametrical Passalidae might well be termed curious and
eccentric ; nor is their asymmetry known to serve any useful
purpose

The occurrence both among Passalids and among Crinoids,
to which the two hypotheses seem respectively to apply, of
single species having a geographical range coterminous with
those of all the species closely allied to it ; and the occurrence
in the same groups of a well marked correlation, radial in
character, between distribution and specialization, suggests
that some connection between the two hypotheses is likely to
exist, in spite of apparent differences.

Some of these differences are probably differences of inter-
pretation only ; for the two hypotheses have been worked out
quite independently. I had already noticed the radial dis-
tribution of the Thelyphonidae before the publication of Clark’s
““Ontogeny of a Genus.”” And although this paper attracted
my attention at that time, my recollection of it lay dormant
throughout the whole period of my work on the Passalidae:
and it was only when searching for references in connection
with the preparation of the present paper that I recollected it,
and discovered, not only its important bearing on my work, but
also that o. its author’s zoogeographical notes in ** Crinoids of
the Indian Ocean.”” In view of the separate origins of our
respective hypotheses, and the many differences there must
have bven in the facts noticed in connection with each. differ-
ences of opinion are almost certain to have arisen, and to have
resulted in our interpreting other facts, not essentially differ-
ent in themselves, from different points of view.

Especially, .t seems to me, have our points of view been
influenced by the difference in position in its group. of the single
variable and widely distributed species of each of the groups
with which we have respectively dealt. This difterence is even
greater than appears at first sight from what has already been
said about it above. For although this species ¢ typically falls
midway between the two extremes’ in the instances from
which Clark’s conclusions were drawn, it does so not hecause
it stands in the middle of the now existing section of a single
line of evolution in its group; but because it stands at the
base of two or more divergent lines and ‘is probably very
close to the original stock.”” 1Its genealogical position, con-
sequently is as widely removed as it could possibly he from the
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position in which this spe